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NPEAHCIOBHE

Hactoauiuii yueOHHK sIBASETCs pe3yJbTaTOM MHOTOJeTHel Npeno-
L1BATEILCKOH fesiTeJIbHOCTH aBTopa B MOCKOBCKOM BLICIUEM TEeXHH-
qeckoM yunanuie M, H. 3. Baymana, BoimyckalolleM HHXEHEPOB LIH-
pohoro npoguasa. Be3 onpeleieHHOro MHHiHMyMa 3HaHuil B o00.acTH
!0 THeMHO-TPAHCIIOPTHOr0 MallHHOCTPOEHHNA CRelHaaucT J11000i1 oTpac-
.1 He ¢MOXKET OCYILeCTBHTb NPaBHJbHBIA BHIGOP ONTHMAIbULIX NOTh-
C\110-TPAHCIOPTHBIX CPeICTB, pPalliOHaJbIlo OPraHii30BaTh NpOBCIeHHe
MCNAEH3AUHY NMOrPY30YHO-Pa3rpy30UHbIX paboT M TEXHOJOTHUCCKHX
1poIeccoB, HampaB/JIeHHON Ha NOBBIUEHAE NIPOH3BOIHTEIBHOCTH Tpyaa.
Jhisenep RoJXKeH 3HATL OCHOBILIE BHIB NOJIbeMUO-TPAHCIOPTHHIX
M IiHH, HX 0cOO€HHOCTH, 06M1acTH HCIIOAbL30BaHHS, J0JXKEH yVeTh fnpa-
#iLibilo B 060CHOBaHHO BbIOpATbh THNM M MapaMeTpPbl MalWHHbl, BLINOJ-
15 Heo6X0QHMEBIE OCHOBHLIE PacyeThl.

B yuebuiike B COOTBETCTBHH C HalpaBJeHWeM H TPeGOBAHHAMH 1IPO-
IpaVvVbl Kypca paccMOTPeHbl OCHOBHBIC KOHCTPYKUHH COBPEMEHHHX
10 LLEMHO-TPAHCNOPTHLIX MaWHH, NPHHUKMNL HX AeliCTBHA; npHBEeIeHH
1 hOBBL pacuera H KOHCprHpOBaHHH MEX3aHH3MOB H OTICJLHBLIN 1€Ta-
LUl TPY30MOABEMHBIX W TPAaHCIOPTHPYIOUIHX MaLUHH; PACCMOTPEHH BO-
i) bt KOMIUIEKCHOIT MeXaHH3aLuuWH TNPOHM3BOACTBEHHEIX NpPOLECCOB H
1, U MEeHCHHA TPalCNOPTHPYIOUUX CPEACTB B MOTOUHOM HPON3BOJACTBE H
I 1 1OMATHYECKHX JIHHHAX; BONDPOCH pA3BUTHS H COBEpLIEHCTBOBaHHA
0 1 LCMHO-TPAHCTIOPTHEIX MalIHH # CHCTeM YNpPaBJEHUS UMHU, TYTH Mo-
Ve S HAJ@XKHOCTH, AOATOBEYHOCTH H NPOH3BOJAHTENLHOCTH MOADL-
Vit TPAICIOPTHRIX MaUIMH.

M yuTHIBast BeAyIYIO po.1b MaUIHH HelpepblBHOrO TpaHCNOpTa B

wIIEKCIION MeXaHH3alUuMH 1 aBTOMAaTH3alMH MpPOH3BOACTBA, B yuel-
© ¢ 0co00e BHHMaHHe yle/eHO NnporpecCMBHBIM THUMaM Konsefiepop
¢ ohpeflepaM Ha BO3JYIIHOW NOAYuUlKe, 3CKajlaTopaM, KOHBeilepaM ¢

P/ eHHBIMH CKpeOKaMH, KpyToHaKJOHHBIM H ap.). OcoBoe BHHMA-
nfpaiieno Ha cobjr0jeHHe HOPM TeXHHKH Oe30mMaCHOCTH, peraa-
£.1POBANHBIX NpaBHJAaMil yCTPOHCTBA M Ge30MacHOil SKCIJYATalHH

TOIBEMHBIX MallHH,
i101beMHO-TPAHCTIOPTHRIE MALLHIBE H YCTPOACTBA HaCTOJABKO pas-
:Pa3HBl 0 CBOEMY HA3lladenulo, NPHHUMNAM 1eHCTBHS W KOHCTPYK-
MY MCHOJIHEINII0, YTO He MpPeI1CTaBAsercs BO3MOMHHM JaTh No-
0€ OMHCAHHe H NeTajJbHbiC PacyeThl Aaxe 1.5 OCHOBHBLIX THIOB.
© MY B ydeGHHKe H3JIOXKeHb! Jlllb O6lHe NPUHUHAB pacyeTa H
NYHDOBAHMSA OTAEJbHBLIX JeTaseil, y310B, MeXaHHN3MOB, a TaKxe
JCHBl THHOBBIE DACYCTH, HMEKUHe [eJb 00ecneyHTh Ha1eKHOCThb
11 DREYHOCTh /IPOGKTUPYEMbIX yCTpoicTB. Bo u3bekaHue nosTope-
niTepHaia MpeibAyIHX KYpPCOB NpH pacueTe Jeratiefl NOJbeMHO-
NOPTHLIX MalIHH o0llero Ha3HaueHHs 31eCb ONHCAHbl TOJbKO
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0cOoBeHHOCTH X pacueTa NPHMEHHTENbLHO K CHelHdHUeCKIM YCI0BlisIM
paboOThl 5THX MalIH B OBTOPHO-KPATKOBPEMEHHOM peikiiMe.

B utectoM, nepepaGoTaHHOM H31aHHM \uelHHKA OTPaMKENbl HOBBIE
JOCTHXKCHHS OTEUECTBEHHOH H 3apy6exHOoi Texuuxd B od.1acTi no)ib-
©MHO-TPAHCTOPTHOTO MAWIMHACTPOCHHA, NO3BOMMBLINE CO31aTh DoJee
TIPOH3BO1IHTENbHBIE ¥ JoJroBeuHble MauwnHbl. [Ipu onncamin  pabornl

MEXaHH3MOB 3HaudTe/bHOe BHHVAHHe yJeleHo pacCMOTpeiHio n[po-
CPECCHBHBIX KOHCTPYKIHH, B KOTODLIX HCIMO.Ib3YIOTCH Dasaituiible Me-
TOABl pEryJUpOBaHHS CKOPOCTEH, ITO CyulecTBeno 00.1eryacT MOHTaX-
Hble u cOopoyHble paboTul H CHOCOOCTBYET NOBLILEHHIO WX MPOH3BO1H-
TEeALHOCTH.

B yue6Guiik BBeleubl pasiessl N0 ycTpoiicTBaM, ofecneuliBailiiM
6e30nacHoOCTb pPaBoTel IPy30NOIBLEMEBIX H TPAHCHOPTHPYIOIIHX MALIMH,
a TaKMe JdaHbl KpaTkHe CBeAEHUsS MO HCMNOJb30BAHHIO B MeTa. ITOKOH-
CTPYKUHAX JerKHX CHJ1aBOB H NIPOTrPECCHBHBIX TOHKOCTEHHBIX 1PCGH-
Jaeil. Paccmorpennl obuike Tpe(oBaHidg K rPy30N0IbeMHBIM MalllHHAM,
OCHOBHbIE PYHKILMY HHCNEKUMH [ocroprexHansopa H npasBH/ia ¥ HOPMH
OCBHJETe/ILCTBOBAHHA KPAHOB.

ITpu noaroroBke wecToro u3laHus yyeGHHKA yuTenbl MNOKe.IaHHS
xadelp u mpenolaBaTejiefl, YHTAIOIWKUX NEKUUH H BE1YULHX KypCOBOe
DPOEKTHPOBaHHE N0 JAHHOH NHCUMNJAMHE KaK BIYTDH CTPAHK, Tak ¥ B
crpanax C3B, rae 3T0T yueOHHK WHPOKO HCNOIB3yeTcst B ywelHOM
npouecce. 3a 3Ty NOMOLUb NPH CO31aHHH y4eOHHKA aBTOpP BbIPAXKAET
tAy60KYI0 NPH3HATEJBHOCTD.
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BBEJAEHHE

B cosnanuu maTepuanbHO-TexHHUecKoit 0a3bl KOMMYyHH3Ma B Ha-
Wefl crpate 3HAUHTENBHYIO POJdb HrpaeT NOJIBEMHO-TPAHCNOPTHOE Ma-
LUIMHOCTpOEHHE, llepel KOTOPbIM NOCTaBJeHa 3ajlada WHPOKOro sHejpe-
HHS BO BceX 06JacCTsiX HApO1HOIrO X03sHCTBA KOMIIeKCHOH MeXxaHH3a-
UiK II aBTOMAaTH3allHH TNPOH3BOICTBEHHBLIX INPOLECCOB, JHKBHIAUHH
PYYHBIX NOTPY304YHO-Pa3rpy30uHblX paloT MU HCKJIOYEHHS TANKENOro
Pydioro TpyAa IpH BHINOJHEHHH OCHOBHBIX H BCMOMOraTedbLHBLIX TE€XHO-
JoTHUeCKUX onepauuil. DTa BarkHad NpodjeMa Haulla OTPaxeHie U B
Koncturyunn CCCP, rae B crathe 21 ckasano: «locyzapcreo 3a6o-
THTCH 00 yJyulleHHH YCJOBHH W OXDaHe Tpyja, ero HayyHOH OpraHH-
3QIlMK, O COKPALUeHHHU, a B Ja/ibHeHllleM M MOJHOM BLITECHEHHH TSXKe-
J0ro ¢Qu3HYecKoro Tpyla Ha OCHOBE KOMILICKCHOI MeXaHl3alWH H aB-
TOMAaTH3aUHH NPOU3BOIACTBEHHDBIX NPOLLECCOB BO BCEeX OTpac.asxX Hapoi-
HOTO XO3fHCTBA».

Pewenna XXVI cpesza KIICC ykasbiBaloT Ha Heo5X01MMOCTh
yBeJIHYEHHS TNPOH3BOACTBA INPOTPECCHBHBIX CPeICTB MeXaHH3aLUH
IOBEMHO-TPAHCTIOPTHBIX, NOrPY304YHO-PA3rPY30YHbIX H CKJAACKHX pa-
00T, B TOM YHC/le TPY30MOIBEMHBIX MAlUIHH C AVCTAHULHOHHBIM H NIPO-
rpaMMHbIM yfpasJjeHHeM, NOJBECHbBIX KOHBeHepoB C aBTOMAaTUUECKUM
ajpecoBaHueM rPy30B H aBTOMAaTH3HPOBAHHOro oOGOPYAOBAHUA AAsA
cKnajoB. CospeMeHHbIE MOTOYHbLIE TEXHOJOrHYECKHE M aBTOMAaTH3HPO-
BaHHBIE JIHHHH, MEXKUEXOBOH H BHYTPHUEXOBOH TpaHcnopt TpelyloT
iIpHMeHeHHsT Pa3HooOpasHbIX THMNOB HOMBEMHO-TPAHCIOPTHBIX MAaWIWH
il MEXaHH3MOB, O6eCNednBauLNX HellPepolBHUCTD U PHTMHYHOCIL PO~
{13BOACTBEHHBIX npoueccoB. MMeHHO NoITOMY NOABEMHO-TPAHCIOPTHOR
o0opynoBanye B HaCTOsILEe BPeMs UrPaeT y:Ke He BCHOMOraiejbHYIO
DO.1b B NPOH3BOACTBEHHOM lipoilecce, a mpeBpallaeTcs B OJHH ii3 OC-
HOBHBIX pellaromux GakTopos, onpelesiollix 3¢PeKTHBHOCTL COBpe-
VICHHOTO MPOM3BOACTBA. HacCbileHHOCTh NPOM3BOACTBA CpEeICTBAMHU
M@XaHH3aUHY TPYHAOEMKHX I TSXKeAblXx paboT, ypOBEHb MexaHH3alUUuH
JCXIT0OJI0TIIUeCKOro Apollecca ollpelesiorT cofoil CTeneHb COBEPLLICHCTBA
i CXHO.IOIHUECKOTO Npollecea.

ITpasuavnpifi BHIGOP MOABEMHO-TPAHCUOPFHOTO 030PYAOBalHst B~
sieres peraolny GakTopoM HOpMaabHOH paloThl M BHICOKOH mpo-
IVETHBHOCTH Npou3solcTBa. Heyib3s oGecnedynuTs ero yCTONHYHBLIL PHTM
111 COBPEMEHHON CTYHEeHH HHTeHcHpHKauuu Ge3 corsacoBaHHON 1 Ges-
OTRA3HON paboThl coBpeMelllibiX CPeACTB MeXaHH3alUMH BHYTPHLEXOBO-
10 H ME@XKUEX0BOro TPaHCIOPTHPOBAHUA CHIPLA, NOJAYyda6pHKATOB H ro-
101B0I MPOAYKUHHN HA BCeX CTAAHAX 06pabOTKH M CKJaLHPORAHUA.

Cospemelnnbie BHCOKONPOH3BOAHTEAbHbIE IPYy30NO/'bEMHbBIE H TPaH-
CHOPTHPYIOLHE MallHHBL, paboTtalomiye ¢ 60JbLIKUMH CKOPOCTAMU U 06-
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Jlanaponiye BHICOKOR IPy30f01beMHOCTBIO, BJISIOTCH PE3)V.LTATOM TNO-
CTENEeHHOro PAa3BHTHA 3THX MAaWHH B TeUeHHe 10JAT0ro speven o biue
B ri1yfGon0il 1pesHoctH, 3a 4000 JeT 10 Hawmell 3pbl, apesnexnrailickas
KyJb1vpa 3nlagia  HMpUMeHelle  HpOCTeHNINX  TPY300OBLCMHBIN  YCT-
poilcTB — poitto0g W HOANCAUCTOB8, HCHOIL3YEMBIX 115 HO.ILEM ' 201b
H3 KO.0,1UeB Il 0PI BO3BeleHnH coopyeHuilt AnajotHuiiuie s TPoi-
CTBa jLilsi NOUISITHS 11 nepevieuleitss 6o ibWIHN TshecteH GLIIT 1 3BeCT-
HiL o s#apolav Didasiero Bocioka Crpoutcabiible padoibl,  CBI3aH-
Hble ¢ (H0IHSITHCM U epevelieliney GOJBILHIX TameeTell ¢ 1o .b30Ba-
HHeM Ipy30l101BEeMHBIX MeXalun3MoB, NPOH3BOLILTICH, HANDHMCD TpH
coopy:ennu ermercknx niupavwul Tak, mipavn;ia Xeonca, coopy KeH-
Has 8 NAVII B 10 11 » wuMeaa peicoty 147 s u caoxeHa w3 2,5 MAH
n3secTHsIhOBLIX 030508 vaccot oT 2 40 30 T CaukHoil TeXHIUeCKOH
34a1avefl gpas.iack ycraHoska uut bBaaanBekckoil teppacsl, Haxols-
piefica 1.a TeDPHTOPHR COBPEMEHNOro rocylancrea JIMBaH, HMeOWHX
Aainy 10 20 v, ceuenne 4,8X4,2 M 11 Maccy Boee 1000 1

B au~uunwlft nepuod npu crpontedberne xpava 3esca B [eanono-
Juce 80 1l B v 3 ObL1n ycTaHOBJICHBI KOJOHUB H3 nopdupa Maccof
Ao 360 1, B xpave ApTeviuiu B Ddece GbLIH UCHOIL3OBALL MPaMOp-
Hble Oa1KH 1uHOH 10 90 v

[Mepapivit cpeacTsavii, 06JerualoluuME PYUHOH TPy, OLLIN poia-
2u, KaTKy U HAKAOHHble NAOCKO(TU [lpoBelenne KPYMHBIX CTPOUTENb-
Hbi\ pafoT NpH TAKHX CPeACTBAX MeXaHW3aUHH TpeloBa.JO NpiHB.IeYe-
HHs rpovalnoro KoJiuuecrsa mwoicid Tak, Ha cTpouTeanLcTBe IpaMu-
aut Xeounca, npoio.zhasitevcesi oodee 20 Jer, 610 NOCTOSHHO 3aHATO
0Koao 100 Thic ueroBek Peinancnsle ROODEMAUKU — [IPOTOTHNIH COB-
PEVCHHBIX CTPEJOBBIN KPAHOB -— HCOOIH308ATICH 145 1101beva BOIbBL.
Ewe 31 22 sexa 10 Hawiell opbl Haua 1l 1puMens s M npocreliluie 8o-
potut ¢ pvunniv npusodov (puc 1) B VII 8 10 K 3 nossuauce b6.a0-
Ku a 5o ll B 10 1 3 BOPOTH ¢ “epBAYION, UCROUHONR H 3yGUaTHvN fe-
petaiavi ¢ pyunv apuBolioyt B snovy cpeitnesexosbs 8 XI—XII Bs.
B CHs13 C PA3BHTHEM TOProl i, MOPCR TaBANHI U TOPHO veTaJl, Pruve-
CKOM (POMBIULIEHHOCTH HA'a toCh OBICIPUE  PasB ITHE TPY30N0l1bev-
HBLIX M U0 11 paciuupiiach o0 .4acib X npJavecHenas [logsnaiics nep-
Bble 1ipOTOTHIIBI COBPEMEHHBIX F)AHOG, HUMeBlliie DPYUYHOM TPUBOIT M
NPIHBOT OT TOMUAKOBBIX Kodce [Buawaie 27M hpaHbl H3TOTOBASINCE U3
Aepena H TOth <0 AJ5 OCEH . KM0w0™ IPHMCIHISTach ¢Ta b

C o rayBonnit APEBHUCTH H3CC TN (L MAUUHOL HOAPCPLIBHOO TPAHC-
noy TuposGHI I cllawana B Bifle BOI0N01BEMHBIX KOTeC !l CKPedKOBHIX
AOTSO0B @ 3areM B BHAC KOBHIOBRIX NGIIEeMTiThOB (pic 2) -— POTOTH
Mok COBpEMeiLbIy 2IeBATOPOS, NpLLOLIBIL NG B IBHAC ' CHJIOH
TEUCHHSE BOALE 51T BPy UHYIO

B 1860 1 Tt costa uepBLt 1 pan ¢ naposein deucareary 380 x
rotar XIX B trauadi NPHMEHATLO APUHBL ¢ JACKTPULECCRL 11 UBHEA-
TeAsI MU

Boiblwiad sacl 12 B aede pasmillis 1011 eMHO TPAHCTOPTHON Tex
Hiunlt “pataticsnt Poeew Eme 8 NI s 299 nozvevia a4 ccien npu
Borne.len 1 Cod tickory colopa 8 Hosiopole erpontein noansnea
JH(L LIOKHBIM I CHCTEMAVH N0AUCNACTOS8, JAIOWHMH  CVLICCTBEHHMIH
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BBIMTPLIL B CHJE M [IPEBOCXOANBWMMH hou (BOHV  TeXHHYECKHM  BO3-
MOKNOCTAM yeTpolicTBa, npivensisuivecs B 3anainoit Espone

B 1677 r uHa koJoxo.anbuio Mockosckoro Kpemas noqusian Bodb-
woil Yenenekni kogaoko Maccoii 130 7. TToabew KoJ0Kodd 10 i3BO-
AW ¢ NOMOULLIO PhIdaros, nodicuacta W Bopora Has  od.. tedns
nojbeMa KoJoKkoa 6Ll coeluHeH
ICIAMH € IPOTHBOBCCOM, UTO Obl-
J60 OPHTHHAILHBIM peticinhieyy, 06-
JEryariuuM pyunofi Tpy 1

B XVII 8 ;wia odcoiy axusa-
HHSE MCTAMJIYPTHICCKHY 3250108
na Ypa.e, Anrae u g Jadaunaline
NPHMCHRIOCH GOABIIOE ROTHYCCT-
BO PA3HOOGPA3HOL0 IOLILCIHO-
TpalcnopIdoro  odopy LnnaHusg
/LISl 3arPy3KH JIOMCHHBIX licyed,
OTRATKH BAFOLCTOK i Ap.
B 1764 r. pycckuil aenanHk
E T'. Ky3Heios coopy/in1 M1I0ro-
KOBHIOBBUT HenHnol BOAOM:1bEeM-
HIIK, BIOCAEICTBUH UM ke Tepe-
0GOpYyaOBaHUBIT 119 TOAbEMA
PY.LL M TIOPOAB. BoJbIioi Bh1aX
B pa3BHTHE MCXaHM3alHIl TOPHO-
PY.1HBIX PaBOT BHEC 3aMeuaTC b=

Puc 2 TlpiMencune koBIIOBOro 31eBa-  [{Liil PYCCKIN FUAPOTEXIIK I Me-

Topa ¢ py:e';f’}‘)“g]lfepﬁ'(‘;%;gz‘m"f"‘ CTPOM" - xanusatop K 1. @poson (1726—

1800}, paGoraBuinii Ha 3MCHHO-

ropckoM pyiHHke Ha Aarae.
B 1768 r oH nycTHa B XOA FPAHAHO3HYIO /5 TOrO BPEeMeHH KOMIJICKC-
HVIO \CTJHOBKY [1AS1 NOABEMa PY/1bl U YAJdJeHHA BObl H3 IUAXT, HPHBO-
AHVYVIO B IeiCTBHE [laBjgeHueM Bob. B 1779 r. on nocTpona noivasTto-
MaTHUECKYI0 YCTaHOBKY AJs1 TPOMBIBKH M oboranienns pyast e ocHo-
BOil OLITH PYI0M0.IbeMHHKH HCIPEPBIBHOrO AefiCTBIA — KOBIIOBLIC dJde-
BaTOpBl, MOjJHHMalomKe py1y Ha BHICOTY 45-—68 M ¢ NpoH3BOIHTEIb-
HocThio A0 10 T/u.

B 1769 r ¢ novouislo OpHTIHIZILHOrO YCTpoicTBa OLL10 lipoii3Be-
IeHO nepevieliteHHe Ha (0.IbiI0e paccTosiHHe KaMius pasmepov 15X 9X
¥ 7\ 1 vaceoii 6oaee 1000 T, nenoab3oBaHHOro CKkyabnTopom Paivkone
B Kauectse ocnosanus navigtHuxka [lerpy 1 Ero nepemewtaan no wen-
Hp'\M 1apaM, VIOKEHIBM B OGIIHTBIX  MellbIMH  JHcTaMi  Keqobax
{nepsmil DPOTOTHO HIApHKONO1HNHKKa). TTepeMcueHne ocyiuelip.Iq-
JOCH ¢ MOMOILIO BODOTOB U NOJIUCIACTOB.

B 1834 r ¢ novowLio KanaToB, MOJHCIACTOB H BOPOTOB Obl1a oCy-
MEeCTRICHA 10C¢Tanka H ycrtanoska 48 ko.onn Mceaaknesckoro codopa
8 [lerepGypre — vacca Kamxi1o#t koaouuw npumepro 100 7. Tlpouece
YCTAHORKY KOJAOHE OBl paspadoTall HACTONLKO YETKO, HTO JLTHTEb-
HOCTL yCTaHOBKH O1HOIN KOJOHHBI cocTap.ifaa B cpeldew Bcer; 105
MH1I




Joaroe spems B Poccui cucTeMaTHUeCkH He 3aHWMaJHCh WU3YyYEeHH-
eM H odoOllleHHeM oNblTa PasBATHS NOIbEMHO-TPAHCIOPTHBIX MallMH.
M toabxo B 80-x rojaax npowgoro crogertust apod. Y. A. Boiuderpai-
ckuii (1831—1895) BnepBbie co3fajs Kype HOIBEMHO-TPAHCNOPTHHIX
vamnin. B 1882 r. suina pa6ora npod. M. H. Ilerposa, cucremarusu-
pyviomas n odobinarllas ONLIT MEXaHH3MPOBAHHOH neperpysxku rpy-
308. Bo.bloil Bkjal B pa3sHTHe NOLBHEMHO-TPAHCIOPTHOrO MalUlHHO-
crpoennts BHecaun npod H. M. Camycn, n3nasmuit B 1886 r «Kype
NO1LeVMHEX MallHH» ¢ OoJbwuM aTaacoMm, u JI. 3. PaTxosckuil, npeno-
dapaTte s [leTepbyprekoro MOJHTEXHHUECKOr0 HHCTHTYTA H 3aBEIY10-
LH{ OT1eJ0M TNOIBbEMHBIX MALIMH H METaJ JHYeCKHX KOHCTpykKuuii {ly-
TICIOBCKOro 3aBoAa, u3iaswuit B 1907—1910 rr. psai KHHT noa OOLHM
Ha3saniiem «IloabeMHble KpaHH»,

Hauano oreuecTBeHHOro KpaHoctpoeiins ornocures K 1900 r., xor-
2a snepsbic OblIH MOCTpoeHbl KpaHnl Ha BpsaHckoMm, Kpamaropckom u
[TyrnnosckoM 3aBopax. B 1913 r. rogosoit BHNyCK KpaHos ua DpsH-
ckovM ¥ Kpavartopckux 3asojax cocrasdsl 70 wit. Takoe npon3soicTBo
e MOTJIO y10B.1ETBOPHTb 3aMPOCHl Pa3BHBAIOULEHACS MPOMBIIIIEHHOCTH,

[Tocie Beaunkoit OKkTaOpbCKOH couHa/BICTHYECKOH pPEBOIICUHH B
Poceun bl co3iansl ye/oBHS (LSl GBICTPOrO pa3BUTIA  H0O1LEMHO-
TPAUuCHOPTHOrO MAalIMHOCTPOEHHA, PA3BMTHH MEXaHII3aUHU TSKeIBX U
TPY.loCMKhHX padoT, MCNAHH3AlHK W aBTOMATH3ALIIM  IIPOH3BOJCTBA.
[Totbenilo-TpaHcnopTHOC MAUIIHOCTPOEHHE BbLICANIOCH B CAMOCTOS-
Te/nuy10 0bo1acTL MaurnHocTpoeHus. Cosxalul  CrellHaau3HpoBaHHbe
$UBO.LHI TIO BBIIYCKY 110,1b€MHO-TPAHCIOPTHOrO ovdopylosanus. Bvecre
< paciuhpeHieM MartepHaabHol 6a3bl N01beMHO-TPAHCNOPTHOIO Malllk-
HOCTHGCHHA POCJAM W Kpelman kaipwsl xouctpvkropos. B 1930 r. dua
coslan  nepBLit  oTpacaeBOH  HayulO-HCCAE10BATeILCKHII HHCTHTYT

FinetaanMoct» BnocieacTBHY  1Bcecolo3nuil HayuHO-KHCC1e10BATENb-
2KUI M NPOEKTHO-KOUCTPYKTOPCKHIT HHCTHTVT NOIbEMHO-TPAlICMOPTHO-
co vamuinoctpoenuss (BHUMITTMALII), 3anuvaiwoumiics BOnpocaMu
\OHCTPYHPOBALIHS I H3YYEHHs 1I0BOH NMOLBLEMHO-TPAHCNOPTHOH TeXHH-
All H ABIAIOWKIICS FOJIOBHBIM yUpCKIEHHCM OTPAC.IH; HEeCKOAbKO M03A-
lee co3laHbl NMPOEKTIIO-MOHTaxHble opiaHu3awii: TocynapcTBeHHbIR
IPOCATHBIH H KOHCTPYKTOPCKHHA HHCTUTYT MEXaHH3HPOBAHHOIO KOHBEH-
'PHOIO TpaHCHopta H moisectblx xaHaTHblx opor (I'TTKHM  «Corwos-
iINOMMENAHH3AIHUA»), cnelna.lbioe KOHCTPYKTopCcKoe OHpPO CK.1aI1CKO-
o 0JopyIioBaHNs, MexaHu3auuH M astoMmathszauin cxaazos (CKBC)
{\norne Jpyrie cnelnuani3upoBatliible OPraHH3alluy.

Temunl pa3suTHa 101bLEMHO-TPAHCIOPTHOTO MAUIHHOCTPOGHUSA, TEX-
IHIYCCKHR YPOBEHb M KauecTBO BbillycKaevoro o00pyA0BaHHS [03BO-
BIOT o0ecletliTh BLIOJHEHHE Bce BO3pacTamwulero obbeMa norpysou-
10-PA3TPY30UHBIX, TPAHCTOPTHLIX H CK.J1AACKHX PadoT B caMblX pasjuu-
1N 001acTax HapoaHoro xossiictea. BHeapenne nporpeccunnelx Ma-
H U 000pPYAOBAHUA, CPEICTB VEXaHHU3alln N03BOJANI0 CYLIeCTBEHHO
L BCJJHYHTDL pOU3BOAHTENbHOCTL Tpyaa. Jl.'lﬂ BLINOJIHEHHS 3ajiad, No-
C IdBJAEHHDLX NapTHell M NMPAaBHTENbCTBOM, MPOBOINTCY 3HAUMTEIbHAA
; '0Ta MO MOBLIILUEHHI0 TEXHHYECKOTO YPOBHA BbINIycKaeMoro o6opyno-
¢, 1 3a nocJeliHue rolbl 1af MeXaHH3allMH HOrpPYy304HO-Pa3srpys’od-



HBHIX pafoT chneuHa u3upoBaHible NMPOEKTHHIE OPranH3aiiil Co3MeCTHO
C MalHHOCTPOHTEABHBIMH 3aBOIaMH €031a.JH PsAA BLICOKONPOHU3BOIH-
TEJbHbIX, SKOHOMUUHLIX i YA0OHDX B 3KCNAyaTaudd MawHH W YCT-
poiicts. Co31aHBbl 3JeKTPO- W aBTONOrPY3UHKH, Pa3JuHyHLIE MOrpysou-
Hble Malililtibl 18 IITYUYHBIX H CBUIYUHX rpy30B, wWTabedipviouliie H
Apyrue NO1beMHble CpelCTBa, MO3BOJSIOULHE OCYULeCTBHThL KOMILIEKC-
HYI0 MEXaHM3aUHI0 Ha MHOTHX YyuacTKax MPCANPHUATHI uepnod H
HBETHOIH MeTa JdVPrHH, MaliRHOCTPONTCABLHOI, YIOALHOI, XHMIINecKoH
npoMblwaerHocT U ap. Pa3zpadoraunl ynuranivlie KOHCTPYKIUIY 1Ja-
BYUHX KPauoB O0.1bOIH rpy30M01nheMHOCT!, CO31albl HOBBIE KONHCTPYK-
1LHH MOCTOBBIX JIeKTPHUECKHX KPaHOB OOLLero 1asnaiyeldsa rpy3onolb-
€MHOCTLIO 5—50 T ¢ BHICOKHMH TeXHHUECKHMHU NMOKA3aTeisAMU.

M3 ocHonnslX TeHAeHIUI B PA3BUTHH N0IbEMIO-TPAHCTIOPTHOIO Ma-
WHHOCTPOCHHS HeOGX0IHMO OTMETHUTh:

cO371aHlie KauecTBeHHO HOBBIX BHAOB NMO/J1bEMHO-TPAHCHOPTHLIX Ma-
LWIHH 4 MEXaHH3VOB, a TaKKe WHPOKYIO MOAEPIHH34LUHI0 CYLeCTBY IOIIHX
MaWHI Il YCTAHOBOK 119 of0ecneuelinsd MeXaHN3aIMH 1 aBTOMAaTI3aluu
NOIpy304HO-Pas3lPy3cUHbIX, TPAUCIOPTHLIX H CKIaICKUX palloT BO BCeX
06.1aCTAX HAPOIHOro X035(1CTRa;

NOBLINICHAE TPY3010IBEMHOCTH H HaJC/KHOCTH MalUMH NPH OQHO-
BpeMeHHOM 3HAUUTEAbHOM CHHMEHHH HX MeTa.ljioeMKocTH Onarojaps
NpiiMeiHeHHI0 HOBBLIX KHHeMaTH4ecKHX cxeM, 0o.iee coBeplUelHbIX Me-
TO1UB pacueTa, HCIOIb30BAHUS pallHOHAIbHBIX O6.JerueHHbX npodu-
Jell MpoKaTta, HOBLIN MaTepHaJda0B (JerHpoBaHilblie CTaJgH, Jerkie cnJja-
BBl Il I1aCTMACCh!), & TAKAe IPOrpecCHBHOil TexXHOJOTHH MAllHHO-
CTpPOeNUs (1IOBble MeTO1bl TepMo0oOpadoTkH, HaHeceHHe YIPOUHSAIOUHX
NOKpPBITHIT H 1p.);

yBejlyende NpPOU3BOAUTEIbIOCTH 060pynoBanua OJgaroiapsa npH-
MEHEHHIO UINPOKOr0 pery JHpoBalusl CKopocTeli MEXaHU3MOB, aBTOMa-
THUCCKOrO, [0.1yaBTOMATHYeCKOrO H  1HCTAaHUMOHIOro VIIpaBJeHHs,
CHelHaIblibiX 3aXBAaTHLIX H JAPYruX NOAbEMIbLIX arperatos, a TaKkKe
yayullenns ycl10BHii TPyda KPaHOBIUHKOB 0aaro’aps INpPHMEHCHHIO
YyCTallOBUK 1.1 OX.JaXI€HHA M OUHCTKH BO31yXa B KadHHAX U APYrHX
MeponpuaTuil;

yBeJauyeHne 00JacCTH NPHMEHEeHHS MauidH HeNpepbiBHOTO TpaHce-
NOPTHPOBAHHA NyTeM paCWIHPEHHS HOPMAa.1bHbIX PAAOB MAaLIHH KaK B
Hanpas JJeHNil CO3.1allis MOUIHBIX H CBEPXAMOILHBIX MAUIMH (B TOM 4HC-
Je KOIBeHepoB A/ds1 TPAaHCMOPTIPOBAHUS CHINYUUX TPY30b Ha paccros-
Hue, npepblinatoutee 100 kM), Tak ¥ B HanpasJIeHHH cO31alllg  MalluH
Jlerkoro u oco00 J1erkoro THNOB (Ho1BecHble KOHBeHepHl), a Taxkxke ny-
TeM NpHCToCodJeNNS TPAHCIOPTHPYIOUIMX MAaUIHII H HUX 3JEMEHTOB K
crneuduyeckuM cBOHCTBAM TPV30B (CO31aHHE MODPO3OCTOIIKHX H XKa-
POCTOIKHX BBLICOKOMPOYHBIX JEHT H T. I1.).

CoBpeMeHHOE NMPOH3BOICTBO MOIBEMHO-TPAHCIIOPTHLIX MalUliH B yC-
JOBHAX COLHAJHCTHYECKOTO X035HCTBA, NPH KOTOPOM HHTepechl 3aBO-
JAOB-H3rOTOBHTEEH He pacXolsiTcsl C HHTepecaMH HpelnpHaTHH, HC-
NO0/1bL3YIOMHMX 3TH MaWHHbL, OCHOBBLIBAETCH 1a CO3AalHll (J0UYHBIX KOH-
CTPYK!UHHA, NO3BOJAAIOILHX NOJYYHTH BBICOKHE TeXHHKO-2KOHOMHUeCKHH
3 dexT Npu U3rOTOBJAEHHH H 3KCIJIyaTalMH 3THX MauldH. B.aoynol Ha-
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3LIBAETCA KOHCTPYKUMSA, COCTOALLAs H3 CaMOCTOATeNbHBIX COOPOUYHHX
eiunil (6JI0OKOB), COelHHEHHBIX MeKAy coGOli Jerkopa3beMHLIMH 3Je-
meHTaMu. K TakuM 6J0KaM MOXKHO OTHECTH KPaHOBble KPIOKOBble MOA-
BECKH, My(}Thl, TOPMO3a, PelyKTOPH], X010Bble Ko.1eca ¢ OyKCaMHu u T. A.
(puc. 3). B nacTosiee BpeMs npuHuMn GJOYHOCTH MCHOJb3yeTcsl He

Puc. 3. YuudnunpoBaHiiie cOOpoOIHBIE €AHIHIE IPY30NOALEMHBIX MaluHH:

' — \00BOC KOJeco ¢ OYKCON, 2 — GaflaHCHp ¢ NOAOBLIMH KOJeCaMM, 3 — KPIOKOBas MNOA-

BecKa; 4 — HeMOABMIKHBIE OAOKH; § — syOuyaTam MydTa. 6§ — nyabT yupapacnuus; 7 — KaGHHa

L(IPABACHUR, ¥ — KJACULEBOH ADPOTHBOYIOHHBIY 33\Bual: Y — TOPMO3 € NPHROAOM OT THIIPOTOA-

voean; [0 —10pMo3 ¢ CKIpOMaTHHIOM, [/ — 3ACK1poipHIaleab; [2 — Gapadaw a9 Ka-

ata, {3 — raGenapuntit SapatGan, 14 — upyshunnuvit Oydep; 15 — WICKTPOI HAPARIHYECKHA TOA-

Lieab, /6 — ropu3oHTanbHbll pelvKrop; J7 — BepTHRaabawil pelyKiop, /0 — pelykTop Me-
NAHII3MA NOBOPOTA, /9 — WApHKOBLIT ONOPHO HOBOPOTULIH Kpyr

I »1bKO B MeXaHu3MaX, HO U B MeTaJJIOKOHCTPYKUHAX, UTO N03BOJsSeT
') I'aHU30BaTh MOTOYHbIE JHMHHH AJs1 CEPUIIHOTO H3TOTOBJIEHHS YHH(pH-
HIPOBAHHBIX COOPOYHBIX €IHHHUI, MeTa.LIOKOHCTPYKUHA ¢ COB/I01eHH-
M BO3MOXHOCTH UX B3aHMO3aMEHSIEMOCTH,

ITpuMeHeHue 6J0UYHBLIX KOHCTPYKILHI NO3BOJSIeT BhINycKaTb c60DpOU-
'Lie e AMHHUBI MeXaHH3MOB «HA CKJAad», T. e. B 3aKOHUEHHOM BHIe, YTO
PIBOAHT K ClenHaii3allii oT1e/LHBIX 11exoB 1 3aBoJos. Crneuuannsa-
.31 IPOU3BOACTBA B CBOK oyepelb obecrneudBaer NOBHILLIEHHE KayecT-
I H3roTOBJAEeMbIX COOPOUYHBIX €1HHHUIL.
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TTpnyenenne G00UHBIX KOHCTPYKIHE CO31a€T MaKCHMYM V100CTB B
IKCILTVATANMM, TAK Kak MNO3BOJSET JIeMh0 YAAJUTL OJOK, TpeOVIoiui
peMotta, 0e3 pasfopki cMexHbiX cOopouHslX eaunuu. Tlpu  naonuuu
3anacuplx 0.J0KOB HX 32MEHY MO/KHO NpPOH3BONUTb B KOPOTKOE BpeMd,
YTO NPHBOAHT K YMeHUBLIEHII0 HPOCTOst u30py l0BAHIs, I OCYHIeCTBIATD
BLICOKOKAQUECTBCHIBIT PeMONT 8 CNeilia Li3HPOBAHHBIX PCMOUTILIX Le-
Xax. Kpo_\le TOrO, npumctrenie OJ10UHEBIX I\'OHCT[)yKLLHﬁ n03soJgaser Mak-
CHMAIbHO VHHPHIIPOBLTL OTICHbHbIE cHOpoOUHLIe eIMHHILL 1 deTasau
110 BCOH HOMEHK.JIArype BLIIYCKAEMDIX MO VLeMUO-TPAHCHOPTILIN  Ma-
LI, YTO YBEJAHWHBAET MACCOBOCTHL IIPOI3BOACTBA M NPHBOMNT K LIH-
POKOMY NpPHMENeHHIO HOPMAIH302aHIbIN COOPOUHBIX € THIILL.

VHuduralnsg 3.1eMeHToB KOHCTPVKIHH YMEHbUIaeT KO.JIHYeCTBO He-
06x0 iMoo 000PyA0BaHIA, IICTPY ICHTA, JAnTelinbix GopM, HO3BOISeT
AapuMeHsTh crneuna bibie IlpHC]lOCO().‘IEHHH, nosbiuiaiomHe NpoH3BOIAH-
TEJIbHOCTh TPYAa H KAuecTBO H3Je.HsA, YMeHblIaeT HeOOXOAHMLIA NapkK
samacnplx dacrefi. IlpuHuun yHndukauid ¥ 8J04H0CTH, WIIPOKO HC-
NOIL3VEeMDHl B 01CUECTBRHHOM 0L LeMHO-TPAHCNOPTIOM MAIUHHOCTPOE-
HHII €031aeT OCHOBY 174 cepiiiilioro MpoH3BLIACIBA NOABEMHO-TPaHC-
NOPTHLIX MalUMH H, C1e30BaTeJbHO, 1151 VBeJHYEHHS CbeMa Npoayk-
LU ¢ TexX /Ke NPOM3BOICTBEHHBIX IL1olWlajieil U NpH ToMm ke o6opyro-
BaHIl, 4 TakKe 114 pacllUpeHHsl KOoNepauHil MeXXAy pa3aduHbIMH
ClellHai3HpOBalIIBIMH 3aBOAAMH. B HacTofaulee BpeMsa oTpac/ib oAb~
eMi{O-TPAHCIIOPTHOr0 MaUlHOCTPOCHHS HMeeT psi.l 3aB010B, CMELHANH-
BHPYIOWLHNCA HA NPOH3BOICTBE OTACJIbHBIX OPMAJIH30BAHHBIX H YHH-
duuposaHiblX cCOPOUHLIX €LIHHL ,iJ1sT I'PY30N01beMHbBIX H TPAaHCIOp-
THPYIOIUX MallHH.

Ilpu paspadorke KOHCTpPYKItMH KpaloB cielyeT obecrnedliTb He3a-
BHCHMOCTb JIBHAKEHHH MEXaHH3MOB KpaHa H BO3MOMKHOCTL COBMELIEeHHR
padounx 1BH:keHnil B 1OGLIX coueTaHUsIN, XOTH A0NyCKaeTcs He COB-
MelwarTs paduiy riaBHOro M BCHOMOrareIblloro noiwmeMa. Baawunoe
pacioozeHIle MeXaliH3MOB 1 HX CMEHHDLIX 9;eMelTOB AOJKHO obecie-
YUTH Yl00CTBO MOoHTaka, O0CTyKHBaHiig H Pery.TMPOBKH C BO3MOXKHO
Menbiuell pazbopkoii a3aevenrtos. Ocodoe BHHMaHIe HA10 o0pawiath Ha
y100CTBO HOIX01a K TODMO3aM, MeCTaM KpelledHil KanaToB, NOALIHI-
HuKkaM, MydTam, 3yGuaThivM llepelauaM, vcrpoiicteam 6e30MacHOCTH.
B KOHCTPY®ILISIX KPaHOB 10JAKHLI OBblilL,  [PEILyCMOTPClBl  JIECTHULH,
rajiepen, Ipoxoisl H IL10WA1KH 108 TeRyllero o0CaIy;KMBAHHS, pEeBH-
31H, PEMONTA H 3aMelbl I3HOWEHHLIX 3.1CMEHTOB (X010BLIX KOJec, TOp-
MO3HBIX HAKJIa10K, TOPMO3IILIX IHKHBOB, KAHATOB H T. ﬂ.) 0Oe3 1neMoHTa-
Ka KpaHa HJAH OCHOBHBIX COOPOYHBIX €IMHIIN, MeTaJJIHYECKHX KOHCT-
pyxunil 4 Mexannsvos., Ocoboe sHHMAlIHE 102KHO ObITb 00pauleHo na
ofeclieyeHe HaleKHOM CMa3KH BCEX TPVILMXCA coeldleHHll ¥ co3ia-
HHe cs0GO1HOro 10CTYyNa K MecTaM CMa3blBaHHA.

Annapatypa ocseinenis KpaHoB [l0.1Alia ofecneydBaTb OCBeLLeH-
HOCTb FPY3033dXBATHOTO YCTPOHCTBA NPH BCEX €ro MOJOKEHHSIX He Me-
Hee D 1K, padodnx MecT B Kabude ynpabaeHdss — He venee 50, mioua-
JAOK M JeCTHHU BHYTPH MeTa/lJOKOHCTpyKuMH — He MeHee 20, HapyX-
Hblx — e Meilee 10 sx. Bce saekTpoiBurare.u, topMosa H 3JeKTpO-
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annapaTtypa AOJKHBH GbiTh 3ALIHLUEHB OT HeloCPeACTBEHHOTO BO3jeH-
CTBHS aTMOC(epHBIX OCcaLKOB,

I10aBEeMHO-TPAHCIOPTHHIE MAIlMHBLI 0 CBOeMY HA3HAYEHHIO M KOH--
CTPYKTMBHOMY HCIOJHEHHIO BecbMa pa3HoobGpa3unl. M3 Bcero MHOro-
06pasus NOALEVHO-TPAHCIOPTHBIX MAlMH B YyueOHHKE pacCMOTDPEeHH
TOJbKO HX OCHOBHble BHAH: 2py30n00BeMHbIE MAULUHLIL, OTHOCAILUECH
K MauldHaM NepHoIHYCIKOro AeHCTBUS, U TPDAHCAOPTUPYHOUiUE MaUilt-
HbL (KOHBelepbt), OTHOCALIHECH K MaluMHAM HENpephLIBHOrO AeiCTBH.



Yactb nepBas

I'py3onoabemHble MalluuHb '

Tnasa |
KOHCTPYKHHHU TPY30ONMOADBEMHLIX MAILUUH

[py3onoaneMuble MallliHBl U MEeXaHU3MBI NpeliHa3H4AYeHbl /s ne-
peMelletiisl Tpy308 H J101efl no BepPTHKaJH W nepelavyd HX 13 OIHOH
TOYKH mJjowaiH, oécayK1HBaeMol MaluHoM, B JApyryio. KoHeTpyKuuH
3THUX MalUILH Ype3BbluaiiHo pa3Hoobpasubl. MX MOXHO KaaccHHULHKPO-
BAarb N0 KOHCTPYKTUBHBLIM TpH3iIIaKaM, MO Ha3HAUEHHMIO, MO XapaKTepy
BLINOHAEMON HMU paboTHhI.

Ilas nexbema rpysa 1a neGoabioyio Belcoty (1o 0,8—1 M) cayxar
npocTeiiline rpy3onolbeMHble MEXaHH3Mbl — 1O0MKpPaTh, OOBYHO
npuMeHseMble IPpH PeMOHTHHX 3 MOHTa)KHHX paGorax. [Ipusoa poM-
KpaToB MOXeT OblTL PyuHbIM M MeXallHuecKHM. PasanyaoT BHHTOBBHIE,
phEIYAKHO-peeUHble, 3y06uaTo-peeuHble U THIpaBJHUeCKHe JOMKDaTHl.
Ha puc. 4, a B KauecTse npuMepa Noka3aHo yCTPOACTBO PyyHOrO BHH-
TOBOrO JOMKpaTa Ha casna3kax, 00/eryaouiux ero TOYHYIO yCTaHOBKY
nox rpysoM. Mcnosb3oBanne BiHTOBOM Mapbl ¢ camMOTOPMO3sLLeH pesb-
60i1, obecneurBalouleil yaepxaHie NOAHATOro rpysa, sBJfeTCs NPHYH-
Hoil HU3KOTO KO3 dHUHeHTa noae3Horo deficTeud (kna), pasuoro 0,3—
0,4. IToavevHuiii crana-a0f BUHT 3 1OMKpaTa BBEPHYT B TrafKy 4, yK-
pemieHHyio B Kopnyce 7. Ha Bepxuefi yactu BHHTa ycraHoBjeHa DHO-
JeHasi roJI0BKA J, KOTOpas MOXeT NOBOPAYHBATHCH OTHOCHTENbHO BMH-
Ta. Bpameunde BuuTa 8 NpOH3BOUTCH PYKOATKOH 6 C 1BycTOpOHHef
TpeiwioTkoi /0. B 3aBUCHUMOCTH OT NOJIOXKeHUS TPEWOTKH, (HKCHPYye-
Mo# KyJgaukoM 9, ocyuLiecTBJIAIOT BpallieHHe BHHTA B OJHY HJH B ApY-
rywo cropoHy. Kopnyc J1oMKkpaTa B HHXKHel yacTH HMEeT ONOpPHYIO NMAH-
Ty — raiiky, nepeMeuiaouylocs No HaNnpasJIdOUIMM NpH  BpaUlEeHHH
BUHT2 | rOpPH3OHTAJBbHOTrO MepeMelreHHs. Bpawenne storo BHHTA mpo-
H3BOAMTCA pyKosaTko# 2, cHabxedHoll Tpemortkoit 8. TpysonmoabeM-
HOCTb BHHTOBBIX J0MKpaTes KoJeGaercs ot 2 10 20 r. Cuna, Heo6xo-
AuMas 114 NpuBoia AOMKpara, olnpefessercd H3 YCJAOBHS paBeHCTBA
MOMEHTa, €031aBaeMoro paGouyuM Ha NPUBOIHON PYKOSITKE, H MOMEH-
Ta OT CHUJ TPeHHs B pe3b0e H Mex1y roloBkoH & U BepxHe#l uacTblo
BHHTA.

1IlIupoko pacnpocTpaHeHs! Tak:Ke THAPaBAMUECKHE T1OMKpAThl (pHC.
4, 6). Onu umerot Buicokut kng (0,75—0,8), Manble rabapHThl 1 Mac-
cy, obecneyHBaiOT MAaBHBIA NOABEM H CNYCK rpy3a NMPH BecbMa TOUHOH
ero QHKcauHH B HeoOXOAHMOM NOJOXKeHHH. I'py3onoibeMHOCTb THA-
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paBXHUECKHX 10MKDATOB 1OCTHIAET 200 1. HenocTaTKaMH HX ABJANT-
¢s olNpaHHyeHHas BLICOTA N01beMa rpy3a H MaJjble CKOPOCTH. Flupag-
AMYecKHil JOMKpAT C PyYHBIM NPHBOILOM COCTOHT H3 CKaJKH 6, cnau:
EHHOfi B BepxHeil 4acTH ynoOpHOH roJ0BKOH 1. Ckaaka BXOAHT B U

i

i

MRAA

Bl

L_'_W

Puc. 4. Tomkpars:

@ — BHHTOROI: 6 — ruapasanucchuit

JHHIPHUECKYIO YaCTh KOPNYCA I, B HHXKHIOW YaCTb KOTOPOro ILIYHXep-
HBIM HacocoM 4 uepe3 cHCTeMYy OTBEPCTHI U KJanaHoB moiaeTtcs pabo-
yas xuikoctb (06bluHO Macao). Hacoc pabotaer oT pyKoaTtkl 2, npH
KayaHHH KOTOpPOi nepewvellaeTcss NayHxep 3 Hacoca, H XHIKOCTbL ye-
pe3 HaruetaTe.aLULIi KJanaH NOCTYNaeT B MPOCTPAHCTBO MeXK1V CKaJj-
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RKOH M AHOM Kopnyca. Iljsi onycKaHHs CKanKH HeoBXOAMMO PYKOJTKY
2 OTKJIOHHTb 3a npelensl paGouero nosoxeHus. [1pn 3ToM OTKpbIBaer-
€A BHINYCKHOH KJAaMaH M XKHIAKOCTb TOJ BO3AeHCTBHEM CHJIH mz:(ecm
rpy3a meperekaer M3-IOA CKaJkd B 3anacuod pesepsyap. H3meuss
OTKJIOHEHHE PYKOSITKH, H3MEHAIOT CTeNeHb OTKPHITHA OTBEPCTUA BH-
TYCKHOTO K/lallaHa H TakKuM 06pa3oM peryJupyloT CKOPOCTh ONyCKaHMs
rpysa. UncsoBoe 3HaueHue CKOPOCTH NMOABEMa rpysa onpengasercs
XoJauyecTBOM paboueli XKHAKOCTH, MOAaBaeMoli nol ckajlky 6 B e1UHH-
uy BpeMmend. Tax Kak CKOPOCTb moabeMa rpy3a MPH PydyHOM NpHBOAE
BeCbMa HeBeJHKa, TO NPH 60AbIIHX BHICOTAX NOIbeMa M GOJbLIMX TPy-
30001BEMHOCTAX THIPaBJIHUECKHE 1OMKPAThl HVEWT MCXaHH3HPOBAH-
HBIH npuBOI.

K npocreiiiuuM rpy3onogbeMHHM MeXaHH3MaM OTHOCATCH TakKikKe H
aebedKH, NpelHasHayalomHecs AJA noAbeMa, ONyCKaHUA HJH NOA-
TACHBANKA [PY30B, a TaKxe A4S 0OCAYKHBaHHA pas3iHyHbIX noOrpy-
30YHO-Pa3rpy304HbIX H MOHTaXHHX pador. JleGeikH MOryT HCMOJB30-
BATLCA Kak CaMOCTOATe/]bHbie MeXaHH3Mbl INpPH MOrpy304HO-pasrpy-
304HbIX, PEMOHTHBIX H CTPOHTE/JbHO-MOHTAXKHEIX padoTaX, Tak U B Ka-
4ecTBe CH.J0BOr0 0GOPYLOBAHHSA AJS KOMIJIEKTAIHH Pa3JIUYHBIX NOAB-
eMHLIX yCTpolcTB (KpanoB, MOABEMHHKOB M T. N.). B 3aBucumocty or
ycrnoarenns: nede1Kll MOXKHO NOAPA3IeAHTb: HO Tuny npusoda — Ha
deGelxH ¢ pyyHbHIM ¥ MAIUHHHBIM TPHBOAOM; 70 TUny TA208020 3Ae-
MEHTQ — Ha KaHaTHble H UeNHbIe; no Tuny YcrasHos8KU — HA HENOABHXK-
Hble (3aKpemJieHible Ha MOAY, CTEHe, MOTOJNKe) H TNepelABHIKHBIE (HA
TeJeXhaX, NepeBHralouiuXcs N0 NoJYy UAH N0 H0JBeCHLIM NYTAM); no
qucay 6apabanod — na ORHO-, ABYX- H MHorobapadaHHble sebeiku; no
runy Gapadana — Ha Hape3Hble, riaajkue ¥ GPHKUHOHHBIE.

Ha puc. 5 nsobpaxena Jgedeaxa ¢ NpUBoJOM OT (paaHuUeBOro aje-
KTpo.agirare.1sa 2, yKkpenJeHHOro Ha kopnyce peaykropa 3. Coeaunnesune
OBbICTPONOIHOrO BaJa PelyKTopa C BaJoM ABHraTeJs OCYILECTBJEHO C
nomouLio 3y64yaToii My@Thl, pacmosioxkeHllofi BHYFpH Kopnyca peayk-
Topa. Ha cBofoiHOM KOHLE Bana ABHraTedsl YCTaHOBJCH WIKHB I KO-
JIO104HOr0 TOPMO3a, NPHBOIAMOILO B JeHCTBHE 3JeKTPOrHiparJHyec-
KHM TOJKareqem. Ha BbIXoaHOM Basy peiykropa ycTaHoBJeH GapabaH
5 ¢ 3axpenneHHbIM Ha HeM KOHUOM KaHhaTa. Ilpu BkJloueHHH ABUraTe-
JI TIPHBOJMTCH BO BpauleHlie GapabaH 5 Jjefeiku; NpH 3TOM KaHaT, K
KOTOpOMY MpPHKDPENJARercst 1py3, HaMarwiBaeTcd Ha OapabaH uan cMma-
ThiBaeTcsl ¢ Hero, MPOH3BO1sl NOJBEM HJHK ClycK rpysa. Hanpasienue
Bpauienus GapaGaHa W3MeUAOT peBepCHpPOBaHHEM 3JEKTPOIABHraTessl.
Ha BTopoM KoHIlle GBICTPOXOXHOrO Baja pelyKTopa YCTAHOBJEH 3Je-
KTPOHHAYKUHOHHBIN (BHXpeBo#) TopMo3 4, Hanpumep Tuma TM-4,
NpejiHa3HaYeHHbI 18 NJaBHOr0 PeryJupoBaHUsi CKOPOCTH ONYCKaHHA
rpy3a. Takue JefelkH IIHPOKO HCNOJbL3YIOTCH NPH MOHTaMKHBIX, pe-
MOHTHBIX H CTPOHTE/bHBIX paborax.

B naccaxupckux noabeMiiiKax HaxoAsT NpUMeleHHe JeGelKH ¢
KaHaToBelylUUM LWIKHBOM (pHuc. 6), B pyublt KOTOPOro /0XKaTCs BETBH
rpy30BOTO KaHaTa, U nepegaia TArOBOH CHJLI OCYLULeCTBJASETCA Nocpel-
CTBOM CHJIbl TPEHHs, BO3HHKAIOUWIEH MeX/1y KaHaToM H [HOBEPXHOCTHIO
pyub4.
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Puc. 5 JleGe1ka Gapabannas ¢ NEKTPONPHBOAOM



[Tpu mMaabix rpy3onoAbeMHOCTH H CKOPOCTH NOAbEMA Tpy3a npupe-
HAIOT JieGe KN ¢ Py4YHbIM NPHBOJAOM, B KOTOPHX BpalleHue Oapdda-
Ha OCYWECTB.IACTCS C NOMOULLIO NPUBOIHBIX PYKOATOK C TOPMO30M, aB-
TOMAaTHYECKH OCTaHABJAHBAIOWIHM 6a-
paau npu npekpaiieHu sparieHHs
PYKOATKIL,

[Ipi 1npou3BOACTBE MAHEBPOBLIX
paloT Ha KeJIEe3HONOPOKHLIX TYTAX, B
HOPTax W Avkax, AJs noibema sikopet
lla cyiax, MpH TNOATACKHBAHHH Das-
JIMUHBIX TPY30B U T. N. O0JbIJOC NPH-
MCHEHHe HaXOJAAT WHH.IH (piC.7) —
aebe Ik © GPPHKIHOBHBIM SapadaHom,
HUMCIOWHUM TOPH30HTAJLHYIO HJAH Bep-
THKaJbHy10 ocb Bpautelivda. Kanar, Ha
KOHIle KOTOpPOro npuJjoxeHa pabouas
Harpyska, He 3akpenJen na 6apabane,
Kak B OGLIYHBIX Jefeakax, a cuenas-
CTCS C HUM CHJIOfl TpeHHus, BO3HHKA-

Puc 6 Jefeaca ¢ nanaropey . OLLCH MEACLY NOBEPXHOCTbIO OapadaHa

HLHNT b I BOM U HCChOJABLKHMHA BHTKAMH Kadnara, Ha-
MOTIHHLIMIC A Hero. DTO N03BoJseT

paboratk ¢ KaHaToM 6oabWON AJIHHLI IPH MadblX pasMepax GapabGaHa,
HMMeioTesa 3:0KTpoIunuIg CO BCTPOEHILIM BCIOMOTraTeNbHbIM 0apabaiom
Aas HaBHBKH Kanara (puc. 7, 6). B 3THX KOHCTPYKUHAX TpH-yeThIpe
BHTK4 TATOBOro Kahata / o0BuBalT QPUKUHOHHLIH Gapaban 2, U 4epes

i o

5 E P
- o
9
o
I |
I
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Puc. 7. DaekTpouinuau:

a — ¢ TopuloHTaNbHLIM GapaGauoMm, 6 — ¢ BeprukanbunM Gapabanov

oTxJI0HAOMHUA 640K 4 KaHAT M01aeTCAd K BCHoMorateabHoMy Gapalhany
6, xoToDBIf NPHBOIUTCA B 1BHXKEHHMe BCINOMOTATeJIbHBIM IBHrartejeM 7
HeGOALIWOR MOUIHOCTH, CHAGMXEHHBIM 3JeKTPOMArHHTHLIM TOPMO3HBLIM
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ycTpoiicTeoM. ®@pUKUHOHHDI GapabaH 2 NpPIHBOLMTCS BO BpallleHHe oc-
HOBNbIM ABHraTejeM 8 uepe3 3y6uareiii peiykrep 9. YnpasaeHue

060HMH BHFATENSIMH OCYLLECTBJSIETCS ¢ MOMOLLbIO PYKOATKH yHpas
\

\

- Ol o_oll0__O

S,

(o) m (o)) ) (C)ne) X (Jme) X ()

O,

i) = OO

Puc. 8. Tanb ¢ pyunbiM npuBoaoM ¢ coocuofi 3y6uaToii nepenaueft

Jenust 3 xonrposaepa . Ilpn noararnBanuu rpysa (pexkuM <HaBUB-
Ku») 06a aBurartedss (OCHOBHON H BCMOMOraTefAbHbI) BpawialoTest oi-
HOBpeMeHHO. YacToTa BpalieHlsi BCNIOMOraTeJbHOro ABHratenls ycra-
HABJUBAETCS! aBTOMATHYECKH M COOTBETCTBYeT 4YacCTOTe BpalleHHA
puxuHousoro 6apabana. [1pu pexume «CMaTbIBAHHS KaHATd®» OCHOB-
HOM IABHraTteib Bpaulaercs B ofpaTHOM HampawJIeHuM, & BCIOMOra-
TeJbHBIl ABHraTe b NPOJOJMAET Pa3BHBATh BPALIAIOWHHA MOMEHT B
NpexXHeM HanpaBJeHHHM W NOIAepXKHBAaeT KaHAT B HATAHYTOM COCTOS-
HHH,
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.1 BHYTPHIEXOBOIO K MEXIEXOBOro TPAHCNOPTHPOBAHNA TPY30B,
06CJ1y)KllBﬂllHﬂ NOTOYHBLIX H 4aBTOMAaTHUECKHUX JIHHHI':I, CTAHKROB U T. M.
OPHMCHSIIOTCS KOMOAKTHLIe NoAbeMHbLIe JedelkH-—Taa M, HMewlide
pyuHoii, 3. 1eKTpHuecKH(l HJIH NHeBMaTHYECKHIl npuBoabl. Taan yvera-
HaBJAUBAIOT CTALUOHADHO H.IH Ha nepe-
JABHTAIOUIHXCA TeJeKKax.

Ia pne. 8 noka3zana Ta’db ¢ pYUHHIM
upusoto. Ee no/iBeunBaioT x onope sa
Kkpok . [IpilBo1 Taau ocyulecTn.IsioT ¢
NOMOLLLIO OeCKoHeUHON ienll 7, HANOAS-
Heficst B 3allellIeHHH ¢ BPHBO.HBIN KOJie-
com 4. B KauecTBe rpy3oBoro 3;1CMeHTa B
TaKix TaJfaX HCMOJL3YIOT M.1aCTHHYATYIO
ucnn /WAy CBapHVIO 1LanaunbGpoBaHHYIO
enw. [loanarutit rpys yaepKuBaoT B He-
NOARHKIIOM COCTOSHUH JUICKUBBIM TOPMO-
30M 9, KOTOPHBIIT 3aMLIKaeTCs BeCOM TpaHe-
nopTHpycMoro rpysa. B 3aToMm cayuae
CTYIHLY I[ICMHOrD KoJeca 4 BhIMOJHSAIOT B
BILLC TAlIKH, 3a)KHMalouieil XpanoBoe Ko-
Jgeco 6 Ttopvinsa, Codauky 2 TopMO3a VK-
PCILISIIOT Ha KODIYCe TaJlH.

Jlois ncpemenieHust rpysa no TOPH30H-
T4 TaJH MNOIBELIHBAIOT K TCJICKKAM,
nepeMeianiiuMes 10 116ABeCHbIM O1HO-
peInhcoBBIM  NMYTAM,  BBINOJHEHHLIM M3
1IpoKaTa IABYTaBpoBoro ceucHus. Teaexku
BBINOJIHSIIOT 0e3 npuBola (NpH Tpy30-
N0 IbCMIOCTH /(0 | T ux nepejasuraiot,
TOJKAA NOABCUICHHBIA FPy3), a Tak)ke ¢ PYUHBIM HJIH  MEXalUHYCCKHM
TPUBOIOM.

[py3oiloinemuocTs 3aekTporadeit cocrasaser 0,25—15 1, ckopocTb
noivema 5—25 M/yMuu. CKOpocThL TOPH3OHTAJALHOrO lepelBlixKeHHs Ta-
Jleli YCTaHaBJAHBAIOT B 3aBUCHMOCTH OT IJHUHBI NYTH H HaszHadelus Ta-
si. Ha punc. 9 npeicrasien o0wHii Bu1 31ekTpoTtaad T rpy3onoib-
eMIOCTbIO 10 & T, obecneulisalouleii No1bEM Ipy3a Ha BbicoTY 3—18 M
CO CKOPOCTLIO 8 M/MHH; CKOPOCTL NepeiBledus (IIpH ynpasJICHHH C
no.ua) pasna 20 M/mun. Mexannuav noibema 310# 3.1€KTpoTanH (pHC.
10) coctout n3 acekTpoiBHrarteds 2, CTaTop KOTOPOro 3anpeccoBaH B
Hapesnoit 6apabGan /, BCJIeACTBUE METO yMeHbIIAETCS 1JHHA Tagll | ee
Mmacca. Yepes apyxmapubifi COOCHBII peaykTop 8 KpyTsiliii  Mo-
MelT poTopa ABHratels nepelaerca Ha Gapaban. Taan  obo-
pyloBana IBYyMsi TOPMO3aMH: CTONOPHBIM KOJI010UHBIM 3JEKTPOMArHUT-
HBIM TOPMO30M 4 H aBTOMATHUYECKHM CIVYCKHBLIM JUCKOBBIM TODPMO30M
7, 3aMLIKZ@MBIM BECOM TPaHCHOPTHPYeMoro rpysa. TopMo3Hoi* lIKHB
5 cTOnoOpHOro TOpMo3a 4, CHad:KeHHbIH J0NacTAMH 6, YKpensieH 11a KOoH-
co.1ii GBICTPOXOIHOrO BaJa PRIYKTOPA H BLIMOJHSET pOJb BelTH.ISATO-
pa, ox.aaxnawoumero o0MoTkH asuratead. Las yayulnenus oxjaxzie-
HU7 Kopnyc pelykTopa 3 J1ONMOJHHTEJBHO cHalxKeH oXxJaxIalollHMU
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peSpamu. CoeinHenne GapaGaHa ¢ BBIXOIHBIM BaJioM peiyKTopa OCy-
IEeCTBJAEHO C NOMOWbIO 3yGuaTtoll MyQTel 8, KoMIeHCHPYIOLLel HeToY-
HocTH MOHTaxa. Co CTOpOHbI, IPOTHBONO/JOXKHON! pelyKTopy, pacnoJo-
KeH wkag ajekrpoannapatypsbl /4, B KOTOpPOM pacroJaraioTcs nycka-
TeNld MexaHW3Ma nepejiBi:KeHHs [0 u MexaHusama noiwseva I/, Kojb-
1eBoi TokO10ABO1 /2 M KoHeuHBie BHIKJIO4aTe. 1M I3 moabeMa ¥ OMyC-
KaHHs, orpaAllMYHBalOLINe KpafHe BepxXHCE W HHXKHee MOJ0XKeHHs
Kpioka. Kabeap ynpasjieHds BBOANTCA B WiKag 3JCKTpoamnapaTyphl
yepe3 oTsepctHe 9. Kpemsenne I5 xanara Ha (GapadaHe OCYiLECTBJAEHO
c NOMOIUBLIO Koywia ¢ 3aauskofl. Peaykrop 3 W wkag saexkrpoannapa-
TYPH CcoelnHeHb MeX.1y cobofl ceapiiiM KopnycoMm /6.

Ilpasunaviu [ocroprexHaizopa ycTaHOBJIEHO, UTO BCeé BHOBb H3rO-
TOBJIsSIEMble TPY30NOAbeMHble MALIMHbI, PeAHA3HAYEHHbIE O/ BbINOJ-
HeHus paboT, TpeOyONX TOUHOCTH M OCTOPOXKHOCTH MNpH TNocajke
rPy30B, AOJIKHbI MMETh COOTBETCTBYIOUIME MaJlble CKOPOCTH MeXaHu3-
MOB NOAbEMa W NepensMxeHusa. B aTom cnyuae saektporanu obopy-
AYIOT Tak la3blBaeviblM Mukponpusodom, oGecneyHBalolM IpH Halu-
UHH HOPMA.1LHOI JKOPOCTH NMO1beMa H ONYCKAaHHS TAKXKE BO3MOXHOCTb
paboThl ¢ BechMa MajblMH CKOPOCTAMH, HEOGXOIMMBIMH 17151 TOUYHOH
YCTAHOBKH jeTacleil Ha cTaHKaX WJAH npucnocobiedHustx 111 cBopod-
HBIX H MOHTax<HbIX paldoT. M3MeHeHHe ¢£OPOCTH noibeMa h onyCKaHHs
obecneynBaeTcsl IPHMEHeHHeM MHOIONOJIOCHOro /BHraTe.dIst UJIH BCHO-
MOTATeNALIOro ABHIaTe st MaJoi MOULHOCTH, NPUBOIAILECTO B ABHIKEHHE
f6apabaH uepe3 JONOJNHHTENbHHE flepelauH, a TakKe C NOMOLUbIO Me-
XAHHYECKOTO YCTPOiCTBA — BKJOYeHHeM AONOJHUTEJbHOU nepeladH
yepe3 GpUKLHONIVIO MyDTY.

HoBag xouctpykuusa auekrporann BHHUUIITMALI T3-500 rpyso-
NOABLEMHOCTBIO O T H306paxeHa Ha puc. 11, a. Bapadau 2 pacnonoxen
MeXAY (pi1aHileBbIM OLHO- HJHM ABYXCKOPOCTHBIM 3JeKTpoABHTaTeseM [
cepun 4A ¢ HPUCTPOEHIBIM KOHYCHBIM TOPVO30M H ILT1aHETAPHbIM pe-
Ayktopom 4. OcHopHas CKOPOCTb noJibeMa Trpy3a paBHa 12 M/MHH.
Oas nmoavuenns vanofl ckopoctu 1oabema (1,2 M/vMuu npu ABYXCKO-
pocTHOM .1BMraTesie WAM 7,5 VI/MHI NPH OIHOCKODOCTHOM JIBHraTe.e)
TaJlb cHa0iaeHa IOMOJHNTETLHBIM 3JeKTpoaBHratesem 4 ¢ peayxro-
pOM, yCcTaHaB IHBaeMbIM Ha TOpLE OCHOBHOro peaykrtopa 3. Ilpu pabote
Ha MaJloll CROPOCTH PeIYKTOp Ma.l0i CKOPOCTH paloTaeT Kak JBVXCTY-
NeHuaTulil pelyKTop C lepeladell BpauleHHs HA pPelyKTOP OCHOBHOTO
noavema. [lpn pafBore Ha oCHOBHONI CKOPOCTH nolbLeMa BKJIIOUAIOTCH
OAHOBpeMenHo oGa 1BUrateqasi. B IBYXCKOPOCTHBIX TaJisgx Mex1y pe-
OYKTOPOM OCHOBHOrO NO1beMa H PelyK1opoM MaJoil CKOpPocTH ycTa-
HaBJIMBARTCA TPY30YNOPHBLIH TOPMO3, BKII04aeMulii B paloTy TO.IbKO
npu chnycke rpy3a Ha ma.oil ckopoctH. Tas BeimyckaeTcsl A5l BHICOT
noivema ot 6,3 10 32 M, uto ocyuiecTB/feTCA 3a CUeT U3MEHEHHUS JH-
Hbl 6apadana W pa3zMeposn kopivca Taau. C ueblo NOBbllleHHs1 6e3-
ONMacHOCTH PaldoThbl Tanb CHabXkeila OrpaHHYMTE]eM PY30N0I1bENMHOCTH
NPYXKHHHO-PBIYAKHOTO THIA C YCTallOBKOH yPaBHHTEJIbHOro 0.0ka Ha
3KCUEHTPHROBOH BTYJIKE.

B GosnbliHHCTBE CayuaeB 3.eKTPOTAJH NOIBELIMBAIOT K TeJeKKaAM
C DYYHBIM HJAHM SJeKTPHUECKHM NPHBOIOM ¥ yNpPaBASIOT MWJIil  CHHU3Y

a1



[}

Ly

—

e L e

E&ﬁ_m__;
b

f

L e

2

_.o
_

|

(NIEIEIiv)

©
o
S

!

I

T

7!

]

/
ol

4t




(puc. 11, @) npu CKOpPOCTH NepelBHIKEHH 10 32 M/MHH, HIH TpH GoJb-
wefi CKOPOCTH — M3 KaGHHHI ylpaBieHHs, NepeMelliarouencsa sMecre ¢
Tasblo 110 noasecsomy nytu (puc. 11, 6).

OxHOPe/1bCOBbIE TEIEKKH € TalfAMH HAXOAAT WHPOKOE NPHMEHEHHE
JJI5 Tlepedaud rpy3oB MexAy LiexaMmi, AJs 1oladu rpysos Ha  ckJaal
WY CO CKJAajia B lueX, JJis 3arpy3KH BarpaHok, nojadn 3eMmJu H T. I
B KauecTBe IPy303aXBATHOTO NPHCNOCOGJIEHHS J€KTPOTAIH  MOTYT

a) %
[ _ _'L
u.../-:{
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0000

Piuc. 11 Daekrporadii:

a — ¢ ynpaBaelHeM CHH3Y, 6 - ¢ yilpapjicHHeM H3 KaOuuh

HMeTh KPIOK, NMOJIBbEMHBIH 3AeKTPOMATHHT H.IH CHNelHAJbHLI  3aXBaT
IS WITYYHBIX HAH CHINYyYHX rpy3oB. [las cHHxeHHs pa3uvepoB 3ybua-
THIX Mepelay Tajnell NPUMEHSIOT BLICOKOKAUeCTBEHHBIE JerHpoBaHHbIE
CTaJH (XpOMOHHKe.eBble, XpoMiucTole U T. 1.). IlpH cxopocTu nepeiBH-
XEeHHs1, npesblilaouled 32 M/MHH, MeXaHH3M MNepelBHAKEHHA TeJIEXKH
cHa0xaeTcs CTONOPHBIM TOpMO30M. I1pH MeHbLIHX CKOPOCTAX Mexa-
HH3M nepelBHXeHHMs paboTaeT 6e3 TopmMo3a.

Bce Goabliizce npuMeHeHHe B NPOMBILIJIEHHOCTH MOJYy4al0T TaaH ¢
nHeBMoNpuroioM HMewoTcs Tanu, B Kopnyce KOTOPHIX, NpeacTaB.Ifio-
mem coboit Moabii LH/AHHIP, pa3MeilleH NMOJIHCIACT, HCMOAb3YIOWNH B
KauyecTBe TATOBOro OpraHa cra.ibHOH KaHat. K oaHoMy KoHUY KaHaTa
NOJ1BEWHBAIOT IPYy3; BTOPOH KOHEL 3aKpelJeH HelOABHXKHO B KOpmhyce
Taau. [lpu noilaue cxkatoro B031yxa B UMJMHIDP NOIBHXKHbIE U HENo-
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ABHKHDIe O.10KH DACXOIATCHA, B Pe3yJbTare 4ero MPOUCXOIHT NONBEM
rpy3a. Ilpu Bbliyckanuu Bo3ayxa O.J0KH cOgMKAIOTCA MOA JeHcTBHEM
Beca rpysa M rpy3 onyckaercst. B apyrux tumnax taseil ¢ THeBMOIPHBO-
1oM TpHMeliseTcs BO31yUiHbIl ABHrateanL co 3Be310006paslo pacno.io-
MeHUBIMY WiHHIpaMy, Tadn ¢ THeBMONPUBOIOM MNO3BOJIAIOT NIPOH3-
BOLHTL Iaastoe (GCCCTyNeHuyaToe) pery.1MpPoBaHHE CKOPOCTH NO1beMa
I ONYCKAHHE I'PY3a B BeChbMa IHMPOKNX NpeleiaXx. OHH He3aMeHHMBbl H
npu padoic BO B3PLIBOONACHOIL cpee.

4 /,3
’ 12

|

Puc. 12. Crpeakn moasecHpix nviedi:

a -— 3pLlaoWancd; 6 — pasuas

O.1nope.iLcoRbie MyTH, N0 KOTOPBIM TePevellaloTes TeleXkKKH ¢ Ta-
JSMH, 1012 OLIBAIOT BECHMA IPOTAKEHNLIMII H  Pa3BeTBICHHLIMU H
MOrVT 03CIVANBATD NPAKTHUYECKH BCIO 34BOICKYI0 HMAM  CKJIA4ACKYIO
naowals. B »1oM ciyuae onu CHad:KAlOTCS CHENHATBLHBIMM CTpeJxa-
M, TePenc.IBLIMI TCIeXKKH € 271eKTPOTATSIMHU C O1HOTO NyTH Ha 1pYy-
roft {pic. 12). Ha puc. 12,2 nokazaxo ycrpoitcTso Bpawalomeiics
CTPCIKH, lo3Bosioulel ofecneuuTh Jl000C nanpasieHHe 1BHXKEHHS
TEJC/KKI B MEC1C CThIKA UeTbipex nyTefl, PaCNOJOKCHILIX 1101 TPAMBIM
yraox oiun k apvromy. Ha pwe. 12,6 roxasana 71pofinast pamHas
cTpesira, olecrednBaiomlag OpU MofepeuyHoM HepevielleHHH pavku 2
ABIAEHME Te1eKKH ¢ MyTH | Ha ai00oe U3 Tpex Hanpasaenuit 3, 4, 5.
Pa3MblkacMbie V4ACTKH NYTH, a TaKXe pebChbl CTPEJIOK J0.KHb OblTh
060Dy I0BAHBI ABTOMATHUECKH 1eficTBYOWHMI QPHKCHPYIOUIUMH yCTpOH-
CTBAN, MCRTIOUAIOWHMH CXO TEJIEHKH ¢ pedbcoBoro nyTtH. Ilepeson
CTPe.J10K NMPOH3BOIHTCS € MOMOIUIbIO CNeUHAIbHOr0 MeXaHu3Ma, ynpas-
JISICMOrO ¢ 10 [a WIH H3 KaOHHB TPy30NOAHEMHON MaUIHHbL.

[Tpu neodxoanmocTn noiveva rpysa mno onpeleseHHoll TPaeKTOPHH
OpPHMEHSIIOT MO I1BbeMHHKH, B KOTOPLIX NOIbEM Ipy3a NPOM3BO-
IuTest B KJaersx (kaGuHax), Ha naatrdopmax UM B Oanpsix, nepeMe-
HIAWOMWIAXCS B JKeCTKHX HANMPAaBASIOWNX B BEPTHKANbHOM H.IM 0.1M3KOM
K BEPTHKAJbHOMY panpapJfieidd. TpaekTopist 1BHXKEHHUA rpy3a B NO1b-
eMHIIKax onpelelsieTcd ouepTaHHeM HaNpPaBJIAOIWHUX M B Ipollecce
paboTobi He nameHsiercs. T1o1beMHHKH, neneMellamouue rpys no sepru-
KaJay, HasbigawTes JAH$Tavu  HX npuveneHne B pasiHuHBIX OT-
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pacaax Hapoaloro XossdiicTea HenpephiBHO paclunpsaercs. JIndTH He-
NOJL3YI0T 145 HOTPy30uHO-pasTpPy304HBEIX PabOT B CK.121CKHX HOMe-
LIeHHAX, B WAXTaX H pyJIHHKax AJTs BCIOMOrarejbHOro foibeMa H
ONYCKAHUA [T101ei M TPy30B; NPH MPOH3ROICT-
Be CTpolTe.IbibIX paboT, 3KCIIVaTalliH MHOTO-
3TaMIbIX W BLICOTHBIX 31alHil, TEAEBH3HONHbIX
GalleH, paduopedeiillbplx MayT, MeTCOPOI0OTHYe-
CKHX BDILICK.

Naccarcuperud augpr (puc. 13) cocTont Uz
Kabuusl [4, ABHAYILeHCH B XKECTKHX  BCpPTH-
K4aJbHBIX HANPAB.ISTIOWHX /2, IDeA0XPANSIONLIX
KabHHY OT PacKauuRalus H V.ICPHIHBAIOUINY
Kalluiy B cayuac o0puLiBa lecynero kauara /5
€ HOMOULLIO ClielnagbiuX (oBliteacil 13, Cpa-
OaThiRaNNC JOBHTEICH HPOHCXCGIHT NPH 1pe-
BLHUCHIN KaGUHOI PACHCTHO CKOPOCTIE onyc-
KaHHe, L5 UCTO JTHET cHadKaeTest orpadnyiu-
TCACM CKOPOCTH 3, paloTaiouiny OT cnelMalh-
HOTO KaHatd, COCAHMHENNoro ¢ kabunoli 1 1po-
XO/151ICro uepes 6J0K orpaHHuHTeas w 0.10K 7,
YCTaloBICHHBI B HHkHel nacTi maxTwl. [Tpn-
BO.l 2 #H(TA pacnosiaracTes B MAUIMHIOM OT-
neqent B BepXHCH yactu waxtol. s ymenn-
welust noTpeGHOIT MOULIHOCTH ABUIraTe. 5t 00bIY-
HO NMpHMEHsIOT npoTHBoBechl [0, macca KoTo-
pLIX paBua macce KabHHLI U 110J0BHIIC MACCLl
nogesHoro rpysa. IlpoTisoBecs IBHXKyTCs IO
cBOWM lianpasJiasiomiuM 9. B Huwieli  uvactu
U1axThl pacunojaratTtcest Oygepibie yerpoicrsa
8 — st kaGuHel M & — it npoTHBoBeca. An-
naparypa ynpasJeHHs (MarHuTHas craunusa) I
pacnoJaaraercs B wkady okodao npusoza. Kpaii-
Hee BePXHCC W IHKHee NoJoKeHHs Kabullbl or-
PaHHUYHBAIOTCS YCTAHOBKOI KOHCUHBIX BLIK.IIO-
yate 10l 4 u 6. [nisi moaaun 3,eKTPOIHCPTHH K
CHCTCME YNpaBJACHHUS, pacllogoKeHHol B Kabu-
He, Henioab3yercst rHOKui Kadeans 1. Puc. 13,

HoMunansHast rpysonnibeMHOCTL Hacca- e 1o et
KUPCKIUX JIMDTOB yCTaHABJAKBACTCA MO NPHILM-
ny ¢BoGO/AIOrO 3aN0JHeN sl NoJic3HOH Miowann noxa xabunol. Tlpu
3TOM Macca uedoBeKka npuHumaercst pasHoil 80 Kr, a TPy30no1beMHOCTh
andra aasa oGLIUHLIX KUJALIX 371aHufl coctaBaseT 350—500 kr. Homu-
HaJIbHa% CKOPOCTb JBHIKEHHst KaOHHBlI persaMeHTHpyeTCst rocylaper-
BEeHHBIMH CTaHjaapTaMu B 3aBHCHMOCTH OT THna Judra. s audprtos B
31aHugx, uMelowux 6—10 staxei, cCKOpoCTh COCTaBAsET, KAK NPaBHIO,
0,65 m/c npu oaHockopocTHoM npuBose; JaudTet B 10—14-3Ta)KHBIX
31aHUAX MMEIOT CKOpocTh | M/c M IBYXCKODOCTHO# npuBoa. B BHICOT-
HLIX 3LAHHAX CKOPOCTb NMepeMellleHHst KaOHHBI HaXOAHTCH B npenenax
1,4—5,6 M/Cc B 3aBHCHMOCTH OT 3TaXHOCTH.
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Wnrencupuuupopats pabory AMPTOB MOXKHO, YBEJHUYUB CKOPOCTb
ABHXKEHHST ¥ YMEHbUIMB BDeMst mycka M TopMoXeHHA., ONHAKO yMeHb-
WATDb 3TH MEePHOABl MOXKHO TOJAbLKO 10 ONpeieNieHHON CTENeHH, TaK Kak
Pe3KHil pa3roH M TOPMOXKEHHE BHI3bIBAIOT HENDHATHbIE OLLYLLeHUA ¥
nacca>kMpos.

Brinyckaevble 2py308bte Au@Tot NMEIOT B OCHOBHOM KHOTNOYHYIO CH-
cTeMy ynpaenaenusi. IlaHeab ynpasJeHus pacnosaraercs Jub0 BHYTPH
KabHuHBL, MO0 Ha OJHOH M3 3TAXKHBIX IowaioK. [Ipn 3Toli  cHcreme
BPYUYHYIO NPON3BOAMTCH TOJbKO 3aKpbiTHe 1Bepeill KaOuWHb H HaxKaTHe
KHONKH TpeOyeMoro sraxa. Bce apyrue npouecchl — BuGoOp HanpasJe-
HHS ABIKEHHd, NMepexol Ha MOHHKEHHYIO CKOPOCTb NMepel NoJAXoA0M K
331aHHOMYy 3TaXy W OCTAHOBKAa — NPOHMCXOAAT aBTOMaTHueckH. B ps-
JAe KOHCTpPYKUHH 3akpbisaHHe aBepefl nepei TporaHHeM C MecCTa H OT-
KpblBaHHe 1Bepeil Mo NpHOBLITHH HA HYXKHbIHl 3TaX TaKXKe MPOH3BOAAT-
€Sl aBTOMATHYECKH MOC/ie HaXKaTHst KHONIKH OTIPaBaeHHS.

Has nopmadvuoi paboTel nH(TOB Hoablioe 3HaueHHe HMmeeT ode-
CleycHIle TOUHOIl OCTaHOBKHM KaOHHBIL, 3aBHCALLEH NPU NPOYUX PaBHBbIX
YCIOBHSIX OT CKOPOCTH BHXKEHHSl M OT Beca liepeMemiaevMoro rpysa.
Tax kKak rpysonoibeMHOCTb COBpeMeHHBIX JU¢TOB locTuraer 20 T, TO
Pa3HOCTb BBHICOTHI OCTAHOBKHM NYCTOH H HArpyXeHHOW KaOHH MoXer
ObITh BeCbMa OulyTHMA. D70 SBIAETCH O1HOH H3 NPHYHH TOrO, HTO
Goablilerpy3aHble MaluuHbl MMelOT OOGbIUHO HEBOALIIYI0 CKODPOCTh. as
obecneuenis BBHICOKOI TOUHOCTH OCTAHOBKH NPHMEHSIOT JHPTH C MHXK-
PONIpHBOI0M, B KOTOPBIX NOCJE HAXATHS KHONKH NpPHKa3a BKJIYaeTCs
OCHOBHOIl 1BUratefs H KaGuHa ABHKeTcd ¢ Ooabliofl ckopocTbio. lle-
pex nolixolioM K TpebyeMOMY 3Ta)Ky OCHOBHOW ABHrareJ> aBTOMAaTH-
YECKH OTK.1I04aeTCs i BKJIOYAEeTCs JABHTaTedb MUKDONPHBOILA, MOIL-
HOCTL KOTOPOro B HECKOJbKO pa3 MeHblile MOLHOCTH OCHOBHOrO JBH-
rareas. [Ipiu 3ToM kKabGuHa Nepexo1MT Ha ABHXKEHHE CO CKOPOCTbIO B
10—20 pas HuXKe OCHOBHOH, NocJe 4ero MpPOHCXOAHT aBTOMATHUECKad
OCTAHOBKA HA 33]14aHIOM YDOBHe.

Fpysuspie aubTh des nposodruka oTauuawrTcss 6Gosaee mnpocroit
KOHCTPYKLIEHR ¥ yMCHHUIEHHBIM KOJAHLECTBOM NPEAOXPAHHTE/LHbBIX YCT-
poifictB. CKOpoCTb ABUIKCHUS TAaKMX J1HPTOB 00LuNO cocTasasgeT 0,2—
0,5 sm/c. Tpysosele 1HdTH ¢ APoBOOHUKaMU UMelOT Oo.ee BLICOKYIO
CKOPOCTL, JocTHramuyio 1 M/c.

Jlehe1xd NoaALEMHHUKOB lloapa3lensiorcs Ha OapabaHnble H Jjiebel-
KH C KaHAToBeAYILIHMI HLIKHBAMH (CM. pHc. 6).

JleBe ki ¢ KAHATOBE IYIUUMH LIKHBAMY HMCIOT 3HAYHTEILHO MEHb-
wve radaputel, yeM OGapalbaHubie, TPHUEM pa3Mepbl KaHatose1vIlero
WKKBA it Je0edRH B 1e.aoM He 3aBHCAT OT BLICOTLI 110.1b€Ma, N0ITOMY
OAHY Il Ty e JnefelKy MOXKHO NPMMEHATb 145 31aHHA AXO00N ITAXK-
HOCTH.

[Toavevuuky, npelHasHayeHHble [Jsi NMePeMEULeHHs CHINYUHX Fpy-
30B B CaMOpa3rpy:kalowiuxca KoBliax (CKMNax) MO KecTKHM Hanpas-
JSAIOULHM, HA3KBAT KOBIIOBBMH HIH CKHUNOBBMH (pHC.
14). KoBuoBble NoABLeMHIKH NPHMEHSIOT JAJisT 3arpy3kH 1OMEHHbIX ne-
yed, BarpaHoxK H T. I.
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Ho cnocoBy ypasuosemnsanisi kosuia pasJHYyalT TPU THNA KOB-
oBbIX No1beMHHKOB. K nepsomy tuny (puc. 15,a) oTHocsTcs moab-
EMHHKIl ¢ IPOTHBOBECOM, YPAaBHOBELIMBAIOUHM BeC NyCcTOIO KOBlIa H
NoJIoBHHY Beca rpysa. B atoM ciyuae asuraTesl, passBiBaeT oAMHAKO-
BYIO MOIHOCTb KaK NpM NoibeMe, TaK H MPH CIVCKe KOBLIA, OHA COOT-
BeTCTBYCT MOLIHOCTH, HeoO-
XOAHUMOH IS moAbeMa To-
JIOBHHBI Macchi rpy3a. 3ATH
NOABEMHHKH UMET Cpef-
Hue H BoJblune 3HaveHus
TPY30NOABEMHOCTH H Cpei-
HHC 3HAYeHHsT TIPOM3BOJIH-
TedqibliocTH. Ko BTOpoMYy TH-
ny (puc. 15, 6) oTHoCsTCH
NOALEMHHKH C ABYMS KOB
{aMH, OBUKYIHMMHCH B
11POTHBONOJIOXKHOM Hanpas-
Jaennun, Harpyska va asura
TeJib paBHa Harpyske oT
Maccol rpysa B O/IHOM KOB-
ure. Takue KOBUIOBLIE NO1D-
EMHHKH I[IPHMCHSIOT npu
foabuioll BHICOTE NOALEMA
H GOaBLIO IPOU3BOAUTECb-
HOoCTH. K TpeTbeMy THIY OT-
nHocsATCs  HeypasHoBenied-
HblE KOBLIOBRIC MOABCMBUKN
(puc. 15, 8). B atom cayuae
HArpyska wa ABUraTeNb pH 2
nobeMe COCTABJASCTCH U3 °
Beca Tpysa H KoBwa. i
NOABEMHUKHR NPUMEHSIOTCH
AN51 HCOOJLLIHX MPOU3BU-
AHTEJLIOCTEH, 1pH MaAbIX
H CPENHHUX I'PYIONOABEMHO-
CTSX M HIpH BOABUIKMX NepepulBax B paboTe.

Kol noanbeMHIRKOB pasTpyA4IoT 4Cpe3 150 HJIH ONPOKHIbIBAHU-
ev. OiporiiniBaniue Kopiiza B sepaHell TOYKe TPAGKTOPHH ero ABHiKe-
HUs NPOUH3BOINTCH 34 CHer ABLHMeNHd ero nepeiHHx # 3alHHX KoJec
MO pasiaHuHLIM peanhcaM: 1IpH BbIXOAe NepelHHX Ko.Jec Ha TOpDH30H-
TAJLHLIO I HAKJOUHYIO KPHBYIO 3ajlHe Ko.jeca 11po10.KaoT 1BH-
Aeie BBepx, 4YTo NPHBOIUT K onpommusamuo KOBIHA H BbBICBLITAHHUHIO
rpysa.

Haun6osiee pacnpocTpaHeHHBIMH TPy30MO1BLEMHBIMH MalUHHAMH fB-
aq10rcst FPYy30NO01bCMHBC KpPailbl— MalWHHB UKJHUIECKOTO
JeHCTBUA, NMpeaHa3HaueHHHeEe AJiA MOAbEMa H NepeMelileHHss B MpoO-
CTpaHCTBe Ipy3a, YJ1epHUBAGMOro rpy303aXBaTHLIM ycTpodcTBOM. UHH
HMeloT BecbMa pa3HooGpa3Hoe KOHCTPYKTHBHOE MCIOJHeHHe U Ha3Ha-
yeHye, ITo KOHCTPYKTHBHOMY NMpH3HAKY OHM MOIApa3leJsioTCd HA Kpa-
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HLE MOCTOBOIO THIIA, K KOTOPBIM OTHOCATCS cOGCTBEMHO MOCTOBLIE Kpa-
Hbl, KO3.TOBble # NOJVKO3J0Bble KPaHbl, eperpy3ouHble MOCThl, HACTeH-
Hble mepelBHKHbE KOHCOAbHBIE KDaHb!, MOCTOBble KpaHh-IUTaleqaepHl;
KDaHbl CTPeJOBOrO THNA, K KOTOPHIM OTHOCATCSA NMOBOPOTHBIE KpaHbl HA
KO.TOHHe, HMEIOULle MOCTOSAHHBII HJH NepeMeHHbIH BblieT; COOCTBEHHO
CTpeI0BLIe NepeiBHIKIIble KpaHbl CO CTpeJofi, 3aKkpenJeHHO! Ha pame
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Puc. 15. CxeMbl KOBIUOBbLIX NMOADBEMHUKOB

X010BOro yCTpPORCTBA MJIM Ha MOBOPOTHON MaaTdopMe, pa3MeLleHHORA
HENOCPeICTBEHHO HA XONOBOW pame; DalleHHBle, MOpTaJbHbie U NOJY-
NopTaJibHbIE KPaHbl, BAHTOBBIE KPAHBL H T. M.

[Tu Bnay rpy3o3axsaTHOro ycTpoiiciBa KpaHbl Molpa3ledsiioTes Ha
KpIoKoBble, rpeildepinie, MaruuTHele, Kaeulepne 1 T. 0. Ilo poay npu-
BOojda KDpaHbl 110AP431RJAAIOTCA HA KPaubl C PyYHBIM H MeXaHHUECKHM
(31CKTPHUECKHM, FHADABAHUYECKHM, ITHEBMATUYECKHM U T. N.) NPHUBO-
Aavi. Tlo cTeneHn noBopoTa CTpe/ibl Kpaua OTHOCHTEILHO €r0 0NopHOR
4acCTi KPdaHbl MOTYT OBITh HENOBOPOTHBLIE, NOJHONOBOPOTHBIE W HENOJ-
HonoBopoTHsie. [To cnoco6y onupanHs X010BOM YaCTH Ha pPenbCOBHIA
MyiL KpaHbl MOryT OBITb ONODHOrO THNA, ONHpalolllHecst HA HYyTh CBep-
Xy, 11 MOJABECHOro THIIA, NepeMellaioWHecd N0 HUXKHUM N0.J1KaM pelib-
COB NOAsCCHOr0 KPAHOBOTO NyTH.

Bosibuioe npuvenenne B NDOMBILIIEHIIOCTH HMEIOT MNepPe1BHIKHbIE
KOHCObHbie HACTEeHHble KPAHbL, TeDelBHIraloliiecs 0 peibeaM, yKpeln-
JeHHBIM B10.1b CTEHBI 3Aanus. J19 M3MeHeHHd BbLIeTa CTPCIALI  3TH
KpaHb! O0BIUHO CHAGXKAKTCA TCIEKKOH HIN 3MeKTPOTAILIO, jlepelBHra-
WueHca Mo ropu3oHTasbHOM cTpede (pHe. 16), a B HeKOTOpPHIX KOHCT-
PYKUHMSX CTpena MMeeT euie AOMO.THHTE.IbHYIO BO3MOMXKHOCTL MOBOPOTA
OTHOCHTEJIbHO BEPTHKAJbHON OCH, UTO OOjeruaer ympab.eH:ie KpaHOM.
Kpanu 3Toro tuna o6c/yXHBalOT NaomWaib, pacnoNoXKeHHYI0 BIOJb
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I0TCSl TOKOCHEMHUKH CKOJAL3SLIEro THMA, NMPUMKpenJsieMbie K MeTasJio-
KOHCTPYKUHM KpaHa, HX 6aliviaKH CKOJAb3SIT N0 TPOJLIEM Tpii NepeMe-
IeNHn MocTa Kpana Jlaa o6eay KuBaHHA LEXOBLIX TPOJACEH 1ia KpaHe
npeiycMorpeHa cneydasnblias naowaika [0 Has ocylectsiaeuns To-
KONO1BO.1a X I1BHIalensiM, P4CNOJOMKElHbM Ha Tedexke, 0GLIYHO HC-
MOJL3YIOTCA TPOJJCH M3 KPYraoft Wam yraosoil cranu [las uv ycra-
HOBKH TpeOyloTcst creuyMadbHble CTONKHM Ha MJioWAaiKe, HAyLC BI10JAb

Puc 17 MocroBoii snekTpuueckHuii KpaH

raaBHoil Saaku [loatovy B nocaeilMx KOHCTPYKUHSIX MOCTOBBIN Kpa-
HOB TOKONOIBO1 K TEJAEKKC OCYLLLCTBJIsIeTCst ¢ NMOMOLLbIO THOKOTO Ka-
Gens 5 B asTov cayuae mMexIy A3yMsti CTOUKAMH, YCTAaHOBJCHHHIVH
OK0.10 KOHiteBBIX 0anoK, HATA!NBACTCA NpoBoJaoka 9, . KOTOpoH Ha
CreuHNIbHBIX NO1BecKax ioiBeltien rHOkui kabean [lpumenenie ru6-
KOl0 TOKONO.1B0O1a YTPOCTHAO KOHCTPYKIINO, MNOBLICHJIO HaA€hHOCTh
IKCHUAyaTallin H CHH3IIO MACCy hpalid Tak Kak 1103BOJTHAO0 OTh33aThCA
OT CTOEK M IJIOWIAaAKH AJS HX pasMelileHHst H 00CayKUBAHNUS

B nocne.inee BpcMst 3 3apyBemiblN KOHCTPYKILHSX MOCTOBLIX Kpa-
HOB A.151 MOJXBOAa 10ka K TeJeKKdM HCHOAL3Yyloica KabeneHecyuiue
xapetkn (puc 18) Kaperxa (puc 18,6) coctour u3 pamm I, aByX
KoHUeBBIX Oapalanns O, 4epes KOTOPble NMPOXOAAT MiTamllHe xabeau
7, ONOPHBEIX POJMHKO.L J, MoilepAKlUBaloWUX KabenH, Hanpas/siOLUX
PONIHKOB 9, pacnofioKeHHBIX Oh0J0 DapafaHoB U olecneuHBaloOLLHX
NpasuJAbHOe HOJOKeHHe raleiell Ha OGapadaHax H NPeNATCTBYIOLIHX
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Haberauuio Kabeaei Apyr Ha Apyra, KaTkos 2, Ha KOTOPbIX Kaperka
nepevieulaeTcsl No OyTAM 6 KapeTKH, YJOXKEHHLIV Ha HacTh/je MOCTa
mapaJiedbHO NyTU ABHXKeHHs Tesexkn kpana HenoasukHas Touka
4 BbIX01a NMTaOWHX Kabesell Ha HACTHJ MOCTa PachojOXKeHa B LEHT-
pe npoaeta Touka 8§ kpengenus kaleJsel K TejiekkKe KpaHa nepeme-
LAeTCsl BMECTe C TeJeXxKoii, yBaekasl 3a co00f KapeTrky ¢ MOMOLILbIO
Tsroporo kaHara Ilpu 3ToM cavn kabeJH He HATSHYTH

Puc 18 Mocrtopon kpan ¢ kabeaenecynien Kaperkoii

a— OOMH § BH 0 ~— ¢ €Ma MCIHCIRHA KJPCTKH

[Tpumcnenne KabeJsenecylled KaperkH Mo3poJsgeT YCTpallMTh BCe
MOABUKHBIE KOHTAKTLL NPH 3JEKTPONMHTAHHHU TeleKKH, obecneunBaer
HaleAHOCTL MOABOAA 3JIEKTPOIHEPrHH W JA0JTCOBEUHOCTb KabeneH, mo-
CKO.1bKY yCTpaHsfie™ pe3kue neperubol kade.iefl, a8as10U1HeCd OCHOBHO#M
NPHYHION HX BbBIX01a H3 CTPOH

Ileta innoe pacnogohcHle MEXaHH3MOB Ha TeJdeKKe MOCTOBOTO
Kpana rposotoaseviiocthio 20,6 T noxasaroe wa puc 19 Fla pave 11
TeJIeKKH PasverieHbl MeXaHH3Mbl T[JIABHOrO M BCHOMOrATENbHOLO
nolbeMos W MexaHIllsv nepeiBHXKeHuss Paccrosinie meixk1y npoaodsb-
HbIMH OCSIMH IIOATEJIeKEUHBIX PeJbCOB Ha3biBaeTcss KoJeeft Teaex-
KH, @ paccTosiHie MeX1y BepPTHKAJILHBIMH OCHVH X0/10BLIX KOJec Te-
JeKKH—0a300 Tenexky MexaHH3M rjaBHOrO MOABEMAa COCTOMT
H3 3JeKTpoisHratens 9, coeIMHEHHOro IJHHHBIM BaJIOM-BCTaBkoll ¢
peaykropom /9 IlonymydTa, coeauHsionlast Baa BCTaBKy ¢ BaJOM pe-
AYKTOpa H pacloJiOKeHHas Ha BXOIHOM BaJy peaykrtopa 19, ucnoJb-
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3yercsl B KauecTiBE 10PVO3HOTO HIKMBA KOJ10.10YHOro T0pMO3a [ ¢ NpPH-
BOIOM OT 3JEKTPoOlIUpAB.i4ueckoro Tokareas Buixo.tHofl nat pelyx-
Topa {9 coeaunen syCuartou mMydpToi ¢ Gapadanom /0 Onopol BepxHHX
0J0KOB § BOJHUNACI. M ypaBHHICIbHble G0k 2 pacno.c/haeHbsl  Ha
BepXHEl NOBEPXHOCTH paMbl, UTo ol0AeruaeT ux ofCIy/KHBailLie U yBe-
AHUHBACT B03MOAUVIO BLICOTY HOIbeMA D KauecTre orpaniuiTes]s BH-
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Puc 19 Teqcxka MOCTOBOro kpahna ¢ rAaBibiv H BCIOMOrarTeabiuiv NO.IkCMaMu

COTHI no1bheva fOpHMeHeH llJI'lHllILG.fIthI}"’I BbIKJ/IIOYaTeJb ]2, OTK TH04alo-
WYt MuTaiHe [IPH AOCTHXKENHH KPIOKOBOi NMo1BecKoli Kpaiiiiero Bepx-
Hero HJH HHXHero noJoxennsi BcernovoratedbHBl MexaHH3V 1olbeMa
HMEeT aHa/JOCMYHYIO KMHemaTuuyecxkylo cxemy (I5-— apuratein, I8 —
peiyxrop, I7 — Gapaban, I3 — koHeunblfi BhIkJAwuateab) Oda wexa-
HH3MVa 1o, beMa 000py10Ballbl KPIOKOBbIMH obohiMamy 20 (114 r.iaBHO-
ro noxtbema) u 16 (asa BcnoMoratebHOro roiasema) Mexau 13v ne-
pelBn/KeHHs TeJeAKH COCTOMT H3 ABuraresst 4, TOpM03a I, BepiiKaib-
HOro 3yf84aToro peiykropa 0, IByN BelYIUHX 7 U ABYX XOJOCTLIX X0I0-
BuIX KoJec /4. Ha paMe Tenexkn ykpensena Jutelika 8 KOHEYHOTO
BBIKJIIOUATE S, OrPalHYHBaIOLIero NyTh NepeiBHIKeHHs TeJNeKKH.
MocToBolt KpaH ¢ MOIBHKHOH TesexXKoii 06CJAyXKUBAET NMpaKkTHYeC-
KH BCIO MJOWAAb L@\, 33 HCKJIOUYeHHeM Y3KON MOJ0CH Bil0JAb CTeH Le-
Xa, Ha KOTOPYIO KPal HC MOXeT MolaThb CBOe rpy303axBaTHOE I1PHCIO-
cobaenne Ecin Heo6x0,1MM0 05CyKHBATh BCIO MJOULAJbL UeXa H nepe-
JlaBaTh rpysnl B COCeAHNIt NpOJCT, NPUMEHAIOT MOCTOBble KPaHHI, Te-
JIeXKKH KOTOPBbIX HMEIOT MOBOPOTHBIE CTpeJibl, N03BoJAWLIHE 06beaHd-

32



HUTL TPAHCNOPTHble Oflepallid B npele’ax HeCKOJIbKHX TNPO.IETOB
(puc 20)

Kak y»e yka3biBaaochb, MOCTOBblE KpaHbl B 3aBHCHVIOCTII OT Ha3Ha-
deHlld MOTYT CHa0XKaTbCAd Pa3NHUHBIMH TPy303aXBaTHBIMH NpHCIOCOD-
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Piic 20 Ilpuvenenne MocTOB0r0 Kpana ¢ NOBCPOTHOU CTPe.I0 ",

JEeH'TTMIl KPIOKAVIL, J1I01BeMHBIMH  3.1€KTPOMATHNTaMH, rpefideparty,
cnel.tasbHeivMy 3axBatamiu B T. 1 Ha puc 21 noxaszan BHelnHH)l BHA
KpaHd, MpeiHasHaueHHOro Anst paslivBKH cTanu. Kpau cHaGxen Tpa-
BCPCOil ¢ AByMsi KpIOKaMil AJst
3axBaTa KOBIUA C XKHIKHM Me-
TaJLT0M H BCIOMOTaTe IbHbIM
NO1bCVOM ¢ KPIOKOBOiT 06OoH-
Mofi A1 ONPOKUIBIBAHUS KOB-
wa npu pas’diBke H A5 pas-
JHUILIX BCIOMOTATCIbHBIX Pa-
6ot

Tak Kak MOCTOBble Kpalibl
flepeMenlaoTCs 1o nNyTaM, pac
moJaraemMblM B BepXHell wactu
Lexa, OHM He 3aHMMaT no-
Je3HOH NJoulaaH I10.:a U Mo-
3TOMY BecbMa ya06HBL 108 He-
N0JL30BaHHUs

[Tpu otHoCHTEALHO Ma.IBIX
TPy 30M01beMHCCTAX (40 O T) Puc 21 Moctosoil pasmuscunuil kpas
NPHMCHAIOT ©JXHO- 1 1Byx0a-
Jo4Hble Kpar-6aaku (pHe 22),
npejcrasiasnioulile codoii obseryentblit MocToBoM KpaH. [Ipu HeGoabwux
NpOJIeTax BMECTO MOCTa HCHOJAL3YIOT MPOCTYIO 6ajaKy, a BMECTO KPaHO-
BO# Tes1eXnhH — 3/1eKTpoTaab [lpu Gonbwux npo.erax Ga.aku cHaGxa-
101cs pepmoii, obecneunsaioulell BHICOKYIO FOPH30OHTAMbHYIO KeCTKOCTh
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Mocra YupaBJacHiie KpaH-6aaKoft MOXKeT NPOU3BOAKTLCS H3 KabGHHbI, HO
YacTo OCYLUECTBJIAETCs € MoJia C NIOMOLIbI0 NOABCCHLIX KOPOGOK ynpas-
Jetud i MarHHTHLIX AycKaTeqaen.

B CCCP BpinychamoT MocTOBble KpaHbl 0fIIEro HA3HAUYGHHMS TPY30-
1) (beMHOCIBIO o1 5 10 300 T. Jlas MouramHbiX padoT Ha MOUIHBIX
ATOHVHHIN U THAPOIJIEKTPHUECKIX CTAUUHAX CO3IAaHbBI MOCTOBLIE Xpalb
FEY 3210 1Be MHOCTHI0 600 T,

Puc 23 MocToson neperpyaledb:

— KOLCOAL  ? — meCikas OHOP4, I3 -— rPy30Bast TCIAEKKd € rpendepon 4 — npoae rioe Crpoe
Hile 5 — 1UGhan 0NoPa 6 — GaJaiCHPHAR TeACKHKA MONUNH sMa HOPEABHAKCHIR

Mpa ycranndke vocTa KpaHa Ha JABYX BBICOKHX ONOPHBIX CTOfKAX,
TONeMeIAIouIHNCA N0 PeabcaM, YJAOXKelHbIM Ha ypoBHE 3CMJIL, N0Jy-
eTT KO320800 KpaK 115 paboTel CO IWITYUHLIME rPy3aMi HAH MOCTO-
g0 nepeepyscaress (puc. 23) ang padoThl ¢ chliyyHMu rpysavu. [{aa
yA25CTBA MOIUTa)Xa KO3J0Bble KpaHbl (pHc. 24) 4acTO MIrOTOBJAIOTCH
<3k cavovourupyiomnecs. B arom caydsae Mocrosoe crpoenue I co-
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Puc 24 Ko310Boit caMoMouTUPYOUUHiCS KpaK
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6upaior ya NOJICTABKAX Ha HeBo.1bwowm paccrosanuu ot 3eMJIH, YTQO
JETYaeT NPouU3Bo1CTRO MOHTaxa. Ho:;epnmaaxomne noru 2 coepn;

0T Wiapuupavu ¢ mocroy f H

Puc. 25 HNonykozioros Kpai

Pa3rpyskit TpancnopTHpix CPeICTB, ans
MOHTaXHuLIX pabor. M

C GanaHcHpHuIMy TeJexKamMu, I
HO1beMa Mocra Horu COCAHHAITCH HOTHCTIACTaMy, KaHaTh
3akpeniieds Ha GapaGauax 5 CTATHBAOWUX MEXaHH3MOB,
pyunoit npusox; Koraa mocr 3aHuMaer

pabouee oJoxenwe, Gana
CHPHbIE TenexKu 4 coennus
Gankoit 3, a noaucnacTasg ¢
€reMa pasbupaertcs.

Econ onna onopa Kpan
nepeasnraerca  po peancy
Y/0XeHHOMY Ha pynnamenTe
2 BTOpas onopa — no peJbcy
Pacnoaoxkennomy ua IcTaKan
UKW JI00KpaHoBbIX Gaaxax
YKpeNieHHNX ug BBICTYMa)
KOJNIOHH 31aHug, nojayyaercs
TAK HasblBaeMplf] nOAYKO3N0-
solt Kpan (puc. 25).

OBIYHO K03.10BbIe KpaHnm
HMCIOT rpy3o3axeaThoe npH-
CrocoGieHne B Buje Kpioka u
pelHa3HavaloTes a5 paboTw
Ra cKaaaax, nag 3arpyskKu w
NMPOH3BOACTBA CTPOHTENLHLIX 173

OCT X03a0Boro KpaHa wumeer A0CTaToYHQ 6onb-
iy CKOpOCTh HEPQ/IBH)KEHHH. CTpOHTeJIbCTBO

MO HBIX TRAPO-, TenJao-

BbIX ¥ aToMHBIX 3JMeKTpocTanyuil ¢ NpHMeHeHHeM KOHCTpYKUHH u3 c6op-
HOro enesoGerona cpszano € MOHTa)KoM KpynuoraGapuruuix snemen-

KpaHbl,
HMEIOT rpysononsemMHocTs, pesbliaomyo 200 1 OpH  npoJerax
10 100 M u BhicoTe 0AkemMa Kpioka g0 50

HCIIONb3yeMble Ha aTHx pa6o-

M. MMeloreg TaAK¥Xe KO3/0-

Bble KpaHb FpysonoabeMuocTbio 800 T, HpHUMEHSeMble B CYAOCTpOeHHH.

Mocrossie Neperpyxarenu cratxar
BaTHbIVIy npucnocoGaernnvy — rpeidepav,

€A CHeHaNbHbIMK rpysosax-
Hepeasixenye MocTa

0C}”.U.€CTBJ1H6TCH C OTHOCHTeJIbHO MaJ10u CKOPOCThIO N SABadAEeTCH ycra-

HOBOUYHBIY JBH)KEHHEM; pexum pabornt

MeXaHlzwva NepeaBHKeRHs

MOCTa HEHaH{)ﬂ)KEHHbIﬁ. OCTaﬂbeIe MEeXaHH3MbI — MeXaHu3v nepeasu-

KeHun TEJICHKKH Yy MEXBHHE}MbI,

CBA3AHHLIE ¢ rpefidepom, — paboraior

B TAXeNom u BeCbMa THAXKeJaom PeXumax,

ITo cBoei KOHCTPYKi UM

KPpaHbl u MOCTOBbLIe

0IHON KecTholl onopoi. Iuikag onopa

n BHeLUHEMy BH1Y K03.108hie KPpaHW H Moc-
TOBbie neperpymarenn BecbMa CX0ANLI.

Boabwenposierpe K03.10BLIe

neperpyxkatenu BEINONHAIOTCA ¢ oanoli rubkof o]

CoelHHsaeTCH ¢ NPpoJeTHLIM

CTPOGHHEM ¢ noMowipio IOCKOrQ Hay chepiiveckoro WwapHupa, obsaa-

dalouiero TpeMs CTeneHsgvu €80601hl,

Taxoe coeannenne lpeloTspa-
IaeT Bo3MIKIIOBCH e pacnopuelx citi, HebGaaronpusTuo

8031eficTBYI0-

X Ha noixkpaHoswme IYTH H 37eMenTH X01080j HacTH, HCKMloYyaer
BIABIe TevnepaTypuprx Aedopmanuii 4 obecneunBaet pacuernoe pac-
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npeieseHye Harpy30K Ha OMOPLI HE3aBHCHMO OT NpoduIs MOAKPaHOBO-
{0 My TH. B psje cJyuyaeB MOCTOBbIe NeperpyxaTeay BMeCcTO KPaHOBOH
10010,KKH CHaBKaloTest MOBOPOTHHIM KpaHoM (puc. 26), 31a4ATCIbHO
3 15011 HBAIOIMM BO3MOXHOCTH MCHOJb30BAHHS Maulinn!,

B 3ianusx, 060pyAOBaHHbIX MOCTOBBIMM KpaHaMH, Mexiy Mpo-
cTpaHCcTzaMH, OGC/IyXiIBaeMbIMH KPpaHaMH COCeIHHX Npo.1eToB, obpa-
3VIOTCS TaK ila3biBaeMble MepTBble 30HBL. Iliowiain MepTBOH 30HBI CO-
crapasier 15—20% maowaan uexa. an Goace moaHoro o6CayKHBa-

74 Y7 ST s A

Puc. 26. Tleperpyxatenn ¢ NOBOPOTHBIM KpalioM

#HA Bcell MJOWAIH UeXa BMECTO MOCTO8bIY KPAHO8 ONOPHO20 TUNG
[IpUMEHSIOTCS NOOBECHblEe KpArbl, XOA0BbIE TeJIeKKH KOTOPHIX NepeMe-
HIAIOTCA MO TOJBECHOMY pesabcoBOMY nyTH. JIisi noJiBecHBIX XPaHOB
NPOH3BOACTBEHHbBIE NTOMeUleHHs MOryT 6bIThL HHKe, TaK KaK BePTHKaJb-
npld rabapuT NOABECHOrO KpaHa 3HAYHTENLHO MEHbIlE, YEeM Yy ONOPHO-
ro MOCTOBOro Kpana. Kpome TOro, npuMeHenue nojiBecHbHIX KpafioB I0-
3BOJISICT OCYMIECTR!HTbL Nepegauy rpy30B H3 npoJera B Npojer Nocpea-
CTBOM CTBIKOBaHHsi i'ecylinx 6anoxk (nyTefl I'py3oBLIX TejdexeK) ABYX
10/1BECHBIX KPAHOB, PACMNOJ0OXEHHLIX B COCeAHHX NpOoJeTaxX, HJAM CThI-
KOBaH#eM Hecymiell Oa.ikH KpaHa C O1HOPEJIbCOBLIM NyTeM COCEIHHX
1POJIeTOB, YTO A&eT BO3VOXKHOCTb IPy30BOH TellexXKe C rpy3oM nepef-
TH Ha Hecyuwywo 6ajKy COCTHIKOBAHHOIO C HHM COCE1HEero NoABECHOro
KpaHa HJM Ha OJ1HOPEeJLCOBbIH NyTb.

IToasechble kpaubl (puc. 27) npeacrasasioT cofoi Jerkie ABYX-
1.1 MHOTOONOPHBle METaJNHuYecKie KOHCTPYKLUHH, NoIBelIeHHbe 32 XO-
:0Bble KAPETKH H NepelBiralouiiecs B.01b IleXa 110 KPaHOBBIM HYTSIM,
.PHKDENIeHbIM K CTPOHTEILILM depMaM HepekpblTHs 3aanua. tle-
cyuleft 6a.1Kofl ITHX KPaHOB sB.IfAI01CS OOBIYHO IIPOKATHbIE ABYT4BDO-
sue Gaanu. Ilpu Maabix npoierax 0a’ikn He HMEIOT J10MOJHHTEIbHBIX
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Pitc. 27. TloasecHule aByxXonopiuie KpaHH ¢ yNpasierueM ¢ 003



Geps i cnabxienH TOJBKO 1OIKOCAaMi! B MECTaX COelNNeH:st riaBHOA
H houueBbX Dacok (puc. 27,a). Has Goabliux npo.ercs 3TH  OaiaxH
Moy T cHalXaTbCsl WpeHredeM, TOpPH30HTAaabHbIMHM  (pHC. 27,6) H
BEPTHKAABHLIMH (plc. 27,8) depmavit xecTkoctd. Honna xpara on-
pellesiseTcs WIMPLiHOI Mposera 31aHif M MoxeT Jocturatn 100 M. Yno-
paBsaaoT KpanoMm M3 KabiHpl, N0ABCWEHHOIT K VeTaJ l0KOHCTPYKUUH
Kpata (HeMOABH:KHAsSI KAa0WHA) WJH K rpy30BOil TeJse)kKe (1101BHIKHAHA
Kkabuna). Ilpn mMajbiX cKopoCTSX ABHMEHHs Kpana M YOpaB.ifioT ¢
101a. Boibop TO# HIM MHOH CXCMBI YOPaBJACHHS 3aBiICHT OT I.1alIHPOB-
Ki ofopyioBanlig B leXe, CKODOCTH MNEPe.IBHIKEHil KPaHa, OT HaJH-
Hig UJIH OTCYTCTBHS LieDeXQIHbIX YCTPOICTB sl mepelaull rpysa B
Apyro# npo.er.

CpaBHHITeJLHO ¢ MOCTOBBIMII KpaliaMil ONODPHOTO THIA [I0ARECHDIE
KpaHbl 00.121al0T 3HAuUTebHO Menbiueid waccoii. Tax, noiasecHo#
Kpal Tpy30n01beMuocTbio 5 T HMeer Maccy 4,3 T, a MOC10BOi  KpaH
OIIOPHOro 1M TO{l XXe rpy3onoibLeMHOCTI — 8,0 T.

I'pyzonoibestocTh nolBecubiX xpanos kKoacOaeics ot - 0,25 10
20 1. Iaa nodrcMa rpysa maccoii 10 5 T B CCCP shinycikawTes 3aCKT-
poraan n pyuHbic uepBsiuHble Taau. [lojiBecnbie Kpanbl Tpy30noiLeM-
gocthio 8, 12,5 1 20 T ofecneunsaiorcs MeXaHU3VaMH 10IbCMA Tpy3a,
YHIGDHUMPOBAHHBIMH C MeXaHH3MaMll MNOALEMa ONOPIbIX MOCTOBALIX
kpanos, Ckopoctu noibema rpy3a M ero nepeiBlzKeHus no necyulefi
Oaake Kpana 115 0.1HO0AJ0UHLIX KPAHOB ONpPe1e.1510TCs COOTBEPCTBYIO-
WHMH XapakTepHCTukaMu s.jextpoiadeil. CkopocTi nepeaBuzKenns
KDAHOB, ylupanJsieMblX ¢ moJaa, cocrasasiior 20 u 32 vi/yun; kxpanos, yn-
paBJsieMblX H3 KaOHHB: 01HOGaNOUYHBIX — 63 M/Mnu 1 jaByx6a.iouy-
Hbplx — 80 M/MIiH.

3a nocaedHHe roibl KOHCTPYKUHH KPaHOB MOCTOBOFO TiNa 101Bep-
TagCh CYLI@CTBEIHOVY H3MeleHIlio: NOoABILINCL IPIHUHMIAILHO  HO-
Bbie pelleH:isi KOMIIOHOBKH MeXaHH3MOB H MCTaLTHUECKIX KOHCTLYK-
ilil. DT pelucHHs HanlpasJIeHbl HA CilIAEHHe vacchl Kpana, yMeHblie-
HHC TPY,0€MAOCTH H3FOTOB.EHHA I 3KCILIVAaTalHOHHBIX Pacx0l0B, No-
Ebluiciile y100cTBa  OCCJYKUBAHHS J HCIOIL30BAHHA kpaHos. Tax,
BMECTO TPAMILHOHHOI ABYNOAJ04UHOIl  METa L IHYecKOoR  KOHCTPYKLHH
MOCTA C 1BH/KelllleM TejleKKH 110 BEPXHEMY 10siCY ¢ TPY303aXBATHLIM
npucnocod.1eHHeM, NMepeveilaoniivcs Mex 1y  GadasaMil, TP.ivCcil 14
CJIHODAI0UHYIO KECTKYIO KOPOBYATYIO KOHCTPYRIINND, O KNGROBVIO N1~
BECKY PacClOJORHMI cOOKY TaaBHoil faaxn (pne. 25§, LepriknaLung
Harpy3ka BOCHPHHIMAETCH X0IOBLIMIT KOJICCAMU 107 KK, lepevenis-
IOLLIIMUCSH [0 pe.lbCaM, YJ0helHbIM Ha Bepyznew tinsice Oaiw't. Fopu-
3OHTAJIbHAS HArpy3ka OT ONPOKHILIBAIOWIEIO MOMEHTA ZOCHPHILIMALT-
oA BEPXHMMH M HHAKHHMH TOPH3ONTAJLHBIMI KOJECa\H, IepeMeiaio-
LIHMHCH 110 pesibCcaM, TPHKpPeIIeNnslas K cTelixav  {aJKi  1la ypoBHe
* EPYHEro U HHIKIEro 105c08,

Oanobastoutible KpaHul MOCTOROrO THIHA HNEW:T 2110070 1 1) MEeHE -
lifYI0 Maccy MeTa/IOKOHCTPYKIUM, UTO OCOOCHHO CYMLeCfBChU  LpH
Joablinx npeJeraX. OHR OT/JHYAIOTCSH NPOCTOTOf H3ro10BjaeHHs 6.aro-
w1ps MeHbliuell o0uied AJUHE CBAPKbLIN 1UBOB i MPOCTOTOI ofecneueHns
1apajaesbiHoOCTH PeaLCOB TedeXskH, YKpenJCHHbX Ha 01noil  Bacixke.
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B Hacrosimee Bpews Hvel0TCs 0AHO63A0UHbBIE MOCTOBbIE NEPErpPyKATENH
H MocTOBble Kpalinl rpy3onolbeviHocibio Ao 100 T npu nposerax 1o
40 M.

Konerpykunu teemek (puc. 29) ox11106anounblx KopoBuaThX MO-
CTOB MOryT ObiTh pasadunbivi. Tak, Tenexka, uzobpa)ienHas Ha PHUC.
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Pnc 28 Mocrtosoii oanobasouuuiit kpan
a— o uin BH1, 06 — Teaeska [ - paua 1eaedmuil 2 — 10KOCLEMHHK, 3 — RBepxHce ropHici-
Ta b6 KXNICCY 4 — vJd.lKa MOCTa Kpapa 53— BepiHhaabHOE Koaeco 6 — "Wk hee TODH 3O~

TaAbHOE KOTCCNH, 7 — MEXAHH3M HCHOMOrale1bHOTO HOAheMa, 8 — MEeXaHH3M [CPEelBHMKEHHH To-
JIeXKKH, 9 — MeXaHH3M TJAaBHOTO NOADBEMA

29, a, nepeviewtzercst no pepxHevy noscy Mocra. Ee Macca 1ocTartou-
Ha, 4TO0bl y1ep:KLBaTh 1C.0ehKYy OT ONPOKHAbIBAaHMS MexaHH3M NOlb-
€Ma pacnoJiaraercs Ha KOHCOJM M HCNOJAL3yeTcsi Kak NDOTHBOBeC.
B teaexke, nzoGpazmenHoil Ha puc. 29,6, uMeercs KpoOHWITCHK Aas
KDeMmJleliusl pPo.iHKa, V1epKUBAWUIEro TeleXKy OT ONnpOKHIbIBaHHS,
4TO HCKJIIOUaeT 11e00X0,1MMOCTL NpUMEHeHHs FOPH30HTAJdbHBIX KoJec,
yiayuwaeT paloTy ceUeHHsi MOCTa, yNpouiaeT KOHCTPYyKUHIO MOCTa H Te-
Jexxu. KOHCTPYKILIO TeJexKY ynpoulaeT Takxe [MPHMEHEHiHe Ha-
KJAOHHLIN \0710BbIX hoJec (puc. 29.8). JIHHUH AeACTBHA HOPMAJBHBLIX
ONOPHBLIX PedKuili BepXIUX H HHKHIX XOAO0BBIX KOJiec B 3TOM Cjydae
nepecekaioTcs 8 Touke O, pacino.oKeHHOM Ha reoMerpHueckofi OCH
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TPy3n30ro moJucnacra (eciu npenebpeub BO3MOMKHBIM HE3HAUUTEJb-
BLIV UTh.OHEHIHEM LeHTDPa TAXKeCTH OT ocH noaucnacra). dro obecre-
'133€T paBHOBeCHe TeJle)KKH 1101 J1elCTBHeM BePTHKA/IbHbIX HarpysoK.
L0 NOJHHTEALHbBIC, OTHOCHTEJILHO He6OJbllie HHeDUHOHHbE TOPH3OH-
ti.ILHBIE HATPY3hil, BO3HUKAIOUIHE NPH NYCKe H TOPMOKEHHH MOUCTa,
B.CNPUHHMAIOTCS pebopAaMH

HaKJOHHOTO XOAOBOTO Kosleca. ) S

Huoria npuMmeHsieTcst Te- A |
JeKKa, NepeaBHrapiiasics no /T ! F—
ABYM peabcaM, YJIOMXKEHHbIM _,:’ a ! l}l‘(—:::\‘

:_jr.—._("‘ o l | A
11a BepxiieM Mosice MOCTa OX- ﬁ’—‘:‘ b D@ I .
B N _l "

o ~

HG6aa0UHOTO KPaHA, a NoJKC- N f o) vrﬁ- r‘
11acT pachofoKel CUMMeTPHY- . L=y
HO o 00e CTOPOHbl CedyeHHs =L |
MocTa JTa cxeMa SABASETCA ) |
CHTHMAJBbHON NO BECOBbIM MO- ‘J P
KajateadM U CTOMMOCTH H3ro- I
iUBJEHHS, OTHAKO KOHCTPYK-
il MexaHW3Ma MnoabeMa B , " -

N

3TGM CJdydae HeCKOJbKO  yC- !
. mHsicrcd Kpome Toro, Ta- ;
{ 19 TEJEMKA He MOXKeT BBIATH
ffa KOHCOJIb MOCTAa, 4TO orpa- Puac 29 Cxevul rpy3oBuiXx Tenemexk 0:1106a-
nitupBacT ee 06JacTb NpUMeHe- JOWILIX KPAHOB
sk COOCTBCHHO  MOCTOBBIMH
v alladMHA

3 HOBLIX KOHUCTPYKILISIX KPAHOB MOCTOBOTO Tuna 60Jbluast 4acTb

/CKTPoOGOpY10BaHist (MalHHTHbIE KOHTPOJLIepbl, COMPOTHB/IEHHS H

). CK1PONPOBOKA) CMOHTHPOBAHA BHYTPH MPoJeTHON OaiKH, 4TO yCT-
‘ansieT HeoOGX0AHMOCTb npHMeHeHHs TPyO Ads Pa3BOIKH NMPOBOAOB, OC-
000K aeT MAOWAAKH OT KOHCOJbHBIX HArpy3oK d MO3BOJSET repMme-
| {4eCKH 3anpbITh 3/1€KTPo0OOpY10BaHHe, KOrla 3TOro TpebyloT ycio-
s 151 IKCIIyaTallHy.

Oas obcayXiBaHus GOJbUWIKX CKAAACKHX WM NPOH3BOACTBEHHHX
1.10laleli M CTPOMTE/bHBEIX MJIOMAL0K IPHMEHAIOTCA KabesbHovie Kpa-
w4 (puc. 30), cocrosiiive U3 ABYX OalleH [ M 7 ¢ HaTSHYTHIM MeXAy
HIMH HECYLMM KahaToM 3 CreluabHOR 3aKpbITOH KOHCTPYKUHH, 3a-
\MCHSIOLNM NPOJeTHOe CTPOEHHE MOCTOBOTO Neperpyxkaress. ITo necy-
ey KaHaTy ¢ MOMOLUbIO TSrOBOro KaHata & u sebelkn 8 nepeisura-
{105l rPy30Bas TeqexKa £ ¢ I'Py303aXBaTHBLIM YCTDOHCTBOM. TsiroBH#t
1 iaT 5 orndaer 6.a0KH, paciiogoXenHble Ha obeux OdwHsaX, 1 Oapaban
| *10Bofl JefelkH 8 H 06pa3yeT 3aMKHYTOe KOJAblO. [las molbeMa H

'.ChaHMs rpysa B JI060i TOYKE NpOJeTa KpaHa HCNOo.ab3yeTcs No4b-

LIl KaHaT 6, MPUKPENJeHHBIH OJHHM KOHMIOM K TeJCKKE ILIH K
1 "BONIONOMHOI onopHoil 6aluHe, a APYruM — K GapabaHy noibeM-
< acoeaku 9. us ymeHbUIEHHS NPOBHCAHHUs NOJ1LEMHOrO H TATOBO-
411aTOB CIyXaT nollepaxu 4

Ouopuble 6awH¥ KaGeJbHOro KpaHa OblBalOT CTAaUHOHADHbIE B
0 KHbIe; NOCJeHMEe NepeMeularTesa Mo fapanjiesbHbiM HOAKPaHO-
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LM Ny1siM. b paduu.ionsix kubesvksix Kpanax olla U3 ON0p HeNOA-
BHAHAR, @ BTORAs [epeMellaeTcs N0 PeibCOBOMY MYTH, PeLCTaBJsiio-
weMy coloit wactb oxpyzKHOCTH. B 3roMm cayuae kpan obcayxupaer
mjow: b cexropa kpyia. [1poaers xadeabHbIX KpailoB oOblYHO paBHBE
150--600 M, Ho uioria upeswiwaor | kM. [pysonoibvemuocts HX
0oCBIMHC HANOAHTCH B AHanasoHe 1—25 T u nHorda 1oxoiur 1o 150 T.

2 3 L 5 b
/ /
< :

' ) iicant

i\l

:

1 ]
| 74

\
N
Q
N
R\
N
N
Yoo
\\3

Puc. 30. CxeMa kaleanHoro Kpaua

Cl(Op()Clb nalbeMa rpysa B 3aBUCHMOCTH OT BHICOTHI NoibheMa J0CTh-
rac1 1,5—3 M/c, ckopocTb mnepeABlKeHUST TPY30BOil TeJeXKH B-—
10 m/c. [MepeasuskeHne onopHbIX GauleH AB.JSETCS YCTAaHOBOYHLIM JABH-
HKCHIEA 11 TPOU3BOIHTCS CO CKOPOCTbIO 6—20 M/MuH.

lliipokce npivencHue B pasaluiibIX OTPAcaiX HAPOIHOIO X03siACT-
Ba HAXOIST CTAUNOHApHbIE H NeCTalHOHApPHBIE nOBOPOTHOIE KPAHbL.
Hecrauniionapiuie 10BOPOTHbIe Kpallbl YCTaHABAHBAIOTCA Wil D KNje-
cax, MO3BOJIAIOUIHX UM NEeDEIBIraThbcs K MecTy padorbl 0e3 roysa ¢
nocreayiomeil yertaunexoil B pafouee nosokeH”e 1a BBIHOCHLIX NMO-
pax, iy 1na miatopvax; nepeMellaollHXCs MO PeAbCOBOMY MY1H,
ynoxeHHoMy Ha nogay uexa. [Tpocrefintiie cranuoHapHbie NOBOPOTHBIR
KPdEbl Ha KOJOHHE [IMEKT MNOCTOSHHBI1 BBLIAET CTpelnt (puc.
31, @), T. e. Heu3MeNIOe PACCTOAHIE OT IleHTPAa TAXKeCTH Ipv3a 10 OCH,
BOKDAT KOTOPOR MOBOPauyuBaeTCd CTpesa. JTH KPaHBL MOTYT NOAHATH
Tpy3 Mo BeprHraJdH H NePeMecTHTL B JHIOOVIO TOYKY, PacnoJOXKEeHHYI
Ha OKPVAHOCTI, PALNYCOM, PABHbIM BblieTy cTpesbl. Takue Kpausl Ha-
X0AT MpHMCLEHe AJ8 3arpy3kil  XKeJe3HOIOPOXKHLIX mnaarthopM #
aBToM I, 14 VCraloBky leTaJjen Ha CTaHKE H T. M.

[Tpn u206x0TMMOCTIL PACHIMPCHIS TLI0IATY OOCAVIKHBAHUA  Kpa-
HOND HIPHMCHAIDT HOBRPOTHBIE KDAaNbl ¢ MEPCMEHIINM BbLICTONM CTpesH
{puc. 31,0). B 3tov cayuae kpaH MoxeT 06CayXumaTh mjiowalb cek-
TOpa KOauia MeKAY ABYMY OXPYHHOCTAMY, PaAHYCLl XKOTOPLIX COOT-
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BOTCTBYIOT MAKCHMAJALIOMY i1 MIHIMAJILNOMY bULieTen cTpedinl. [lo-
e Kpaubl HAXOINT [IpHMeHeNle B Pas.JiulpX 003aCTHX NPOMbHL-
J2HHOCTH, HAanpiMep A5 LOCPY3KH ¥ pasrpys3kn  cvioe. Fivenenue
BBLICTA OCYHLLECTBASCICH MOLBeMOM CTPe.ibl, illIPIIPHO CORIHHCHIOI ¢
MOBOPOTHOR M4CTLIO METALITOKONCTPYRUMH Kpana, Kax [oKa3aHo Na
puc. 31, 6. Crpe.ta xpana, H3oOpaxkeHHast na pic. 32, HMeeT J10N0THH-

Puc. 31. Tlonoporueie spanbt Ba kosoate

vesbHGE 1MaPHIIPHOE codaeHeHne B cpeaneil uactu c¢Tpeanl, ofecneui-
iajcllee BO3MOMKHOCTL MOBOPOTA HacTI  CTPCILI B rOPUSOHTASLHOR
LIOJKOCTH, U4ew I locTiraerces n3venenie suiera. B nosopornoa xpa-
HE, HPEICTABIEHNIOM 1Ha piic. 33, H3Menellie BbLICTA Na PaCCTOsilke OT
L Ao L npoH3BOAUTCS ABHKEHUEM Tpy30BOY TCIeXKH MO CTpeac Kpa-
sa. DTOT KpaH HMCET NOBOPOTIVIO CTpedy, Bpauldloniyloca BOKPYTL KO-
I0HNBL, YKPENJEHHOR 11a HenoABiIN!IOH Oaniie MeTaL10KOHCTPYKIUIH,
Knall HMeeT TPH Mexaniiava: MeXall3M (io1beMa /, MeXaHH3M T0BO-
neTa 2 HovneNauns nepelisizkenns tedaekki 3. Qrpannuende yran no-
SOPOTE CTPEbl, HEOOX01dMOoe 110 VCJIORIAM INCMLIvaTallll, AOCTHIALST-
GL.JTANCRKOH KONEMHLIX BHIKHoUarTedell Ha nepxich miatrdopve Kpa-

Kpanubl nOA0HGHOFO THHA IIHPOKO NMRHMeENIONCs 118 [OTPY30UuHO-
*a$ PY30UHBIX paboT B Ky3HedHLIX nexax, Ha crpoilniomaikax n r. 1.
{11 HeGOILWOI TPYIONOILOMHOCTH B KAauecrBe MEeXaHH3Ma nelivneMa
Y010 HOMOMB3YE. CH 2IeKTPOTadb. HVEIULAl MCN2T Y TICPeABIDKe

CUHHBIMOWIH JRATPHICCKUM IPHBOIOM. '

Inii 1ponsso.LcTie cTponTeIbIbIX PadoT NINPOKO  HCHOIb3YICTCA
fLLOPHRBE KPAMSE DASIHIIOTO Tilila, NEpPeiBHTalonilecs 8100k BYhell-
a0N oTel CTPORINEroca 31aHuf. Fl3veHeHHe BBLIeTa  CTDCIBL ¥ T1AKHX
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Puc 32 TlosopoTuRIl KPau HA LOJOHUE C WAPUH]HG CO-
udeueHHe cIpe.oit
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Pic 33 Iopiporetiu kKpaH HA KOJOWHE © T\ 30RO TCNEKKON Nef eaBHramouciics
no crpeJe



RNAHOB NPOH3BOAUTCA 10 NepeMelieHdeV rpy30Boil Te.1ekKl Mo 0A-
AOpPEAbCOBOMY IYTH, NPHKPeNIEHHOMY K CTpese hpana, JuGO nodb-
€MOM cTpean! B BepTHKaJjAbHON naockocts Ha puce. 34, a nokasaHn ne-
pel1BHKHOMA NoaHOGOBOpOTHBIH Gawenubll kpan KB-504, coctosuuiit U3
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Puc 34 Dbawennue kpanul

\010BO# TeneXKKH | um noBopoTHO# naardopmel 2, nawnieii BO3MOK-
40cTh NOBOpPOTA Gawu 4 BvVecTe co cTpesdolt 6 OTHOCUTE.ILHO BEpTH-
AaAbHO# OCH. X0JA0Bas 4acCTb U NOBOPOTHAA G[.1aT(oDVA  COCIHIEHB
vexay coboit  onopHO-noBOpPOTHHIM  ycTpoiictBov, Ha nosoporHoil
n.1atdopMe pasvelleHbl MEXaHH3MBl 10beMa rpy3a # [0oBopota U
*LOTH30BEC 3, MPeIlHa3navenuby .19 Pa3rpy’kn 6aiy hPaHa OT H3-

Saiouiero MowvenTa, cozlapaeMolo secoM rpysa Ilpus.enenne npori-
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AOBECA TO3BO.ISIET CYUICCTRENHO YMeHbLUINThL Maccy kpana, B KpaHe
KB-504 npusenen smxnnii NPOTHBOBEC, H Pa3rpy3Ka Cn3ideTcs ¢ Mo-
HOUIDIO RALATOB CTPeI0BOTO, pacuasa. MexanusM nepeistkenus Kpa-
Ha Dasmeuict na ¥01080i wacty. Mamenenwe BhiieTa OCYHLeCTBISA-
€ICs nepeasikennem Tedexku 7 no crpene 6. Kpau cnadixen JTHOTOM

G o0 700

Pue. 34. Tlpo 101 e

Ans NOTbeMa KPAaHOBUIMKA B Kabuuy 5. dTor kpan HPLIA31aucH
AN MEXAHHIAUMIT CTPOHTRABNO-MOHTAKILIX padoT ol CrponteaneTae
ZRAMNIT 1 coopyikenufl BLICOTONH 10 75 M (22 srama). Tpvionoirmew-
uHocrb Kpana 10 1, rulier usMensiercs or 7,5 10 40 M, padouas cxo-
pocTh noakeva rpyvia 1n 160 y/vun.

B vonramxnon 6a:ennow kpane MCK-5-20A (puc. 34, 6) nzuene-
H.7e BBLICT: [ CovuIeCTBIACTCS NMOTBEMOM CTGCIB B BepTHKAaJbHOR
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NJAOCKOCTH. DTOT KPaH iiMeer rpy30m0IbeMHOCTh O 1 Ha BCeX BblieTax
CTpeas, Mawcuvaannpit seiier L=20 M, HauOOAbUIyIO BLICOTY NOAb-
eMa KPIOK2 OT YPOBHS OAKPAHOBOTO pesibca, pasHylo 39 M.

BoJiblioe npiMeHeHHe B NPOMBILJIEHHOCTH HaXOAAT NepeABHiKHbIE
CTPEA0BbIe KPaHbl 1A TYCEHHUHOM, aBTOMOOHALHOM HIH  KEJe3HOLO0-
POXCHOM X01y. KpaHbl HA TyceHHYHOM H aBTOMOOGHMJIbHOM XOAYy OTJHUA-

16 o o o £ 4 3 ‘é,_M
H l ‘ “ Il [O-P
I S NS B ML

Puc. 35. Tpei.dbepublii Kpan ba TycenH4HOM X0y

I0TCSl BHLICOKO1 MaHEBPEHHOCTBbIO H He TPeGyIOT VKJIalKd PeNbCOBBIX
ayreil. 3TH rpy30Nn01beMHbIe MAWIHHBL AAI0T BO3MOXKHOCTb MEXaHHU3H-
DOBATL BHIIONHEHHE Pa3fiyHBIX 10 CBOEMY XapaKTepy MNOrpy3ouHo-
Pa3rpy3ctUHBIX H MOHTAXHO-CTPOHTEIbHbIX paboT.

Xoaosas uacTh ryceHHusoro Kkpaua (puc. 35) npeiacrasisier cobo#t
DaMy, ycTAHOBJIEIHYIO 1Q TYCEHHYHLIX TeNeXKax, MPHBOJIUMEIX B JBHU-
KeHHe OoT ABHraTeas, YCTAHOBJEHIOro Ha NOBOPOTHON 4YacTH KpaHa.
praono:rbemuomb KpaHa 3aBHCHT OT BblLleTa, H3Melgiouerocs noi’b-
emoM crpesibl. CKopOCTb ABHIXKEHHS TYCEHHYHBIX KPaHOB He NpeBbILA-
er 6 KM/y, 1103TOMY TPAHCHOPTHPOBAaHNE KPAaHOB Ha 0oAaLlIe paceTos-
HuS TPOH3BOIHTCA HA clellalbHbiX miaTdopMax, nepeMentaeMLix TA-
rauaviu. Hannune FyCelHYNoro xola yMvMeHLulaet AaBJaeHlie Ha TLVHT.

47O MO2B0AAeT iICNO/L30BATL 3TH KpaHhl 1i1s paboTwl Ha rpynrax pas-
JHYHOM NMJIOTHOCTH.
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Haubosaee MOGHIbBHBIMH H paclNpOCTPAHEHHBIMH NepelBUXKHBIMH
CTPE.10BLIMI KpaHaMH sIBJSIOTCH aBTOMOOHWJLHLIE KpaHbl, yCTaHasTil-
BaeMble 11a CTAH, APTHLIX M YCHJEHHLIX (NpH TPy30N0CIBEMHOCTH 10
7,5 T) mraccn HaM Ha cHenMacLiiofl Xod0Boil nacTi B Bile OnOpHOIl pa-
Mbl Ha jHesMaTHYecKIX Ko.ecaX (ilHeBMOKo.ecHble xpaHbl). OSbiuno
HHEeBMOKOJecHbe Kpalbl 064a1a10T 3Ha4HTeILHO G0Jiblieil rpy3010.1b-
eMiuctbio (10 100 T) 0o cpaBHEHHIO ¢ KpaHAMHM HA  ABTOMOOH.ILHOM
waccit. ABTOMCOUIbIBIE Kpallbl [101pa3JesslioTes Ha Kpaust  0014e20
HA3HAueHUst, UCTIOAb3yeMbie TOJABKO [IDH padore C rpy30BbIM KPIOKOM;
noayyrusepcasvuole Kpanst, padoTaioline ¢ KpPIOKOM H ¢ rpefiepom;
yrusepcaivrble Kparol, padorapouine ¢ JA100biM BH10M cMmennoro ofo-
pPyAOBaHHS Kah KPaHOBOIO, TAK U 3eMJePOilHOro HasHaueHHs (KpaHbl-
skckasatopsl), [lo McnonHenuo noABeCKH CTpedbl Pa3aH4YalOT KpaHH
¢ euldrumu nodeeckamu, y KOTOPLIX CTpeJa yiep:KHBAeTCs KaHaTaMi,
W ¢ Kcectrumy nodeeckasu, Korra Crpena  yiepXHBAeTCH THAPOUMH-
ANHAPAMH.

Ha puc. 36, a npeicras.en ruapasiaudeckuft (r. e. ¢ ruapasanye-
CKHM MPUBO1OM MEeXaHH3IMOB) aBTOMOOGHJbHBIN KpaH, npeiHa3HaueH-
HbIH 114 CavONOTPY3KH IFpy3a B Ky308 aBTomoOuas. KpaHnosoe olopy-
JoBanlle ycrdHaBanBaeTcs Ha pave aBTomoduas 3HJI-130 wemy ka-
6unoit 1 xysosoM. Ilpu Bbuiere 4,5 M rpysonoibeMHocTs pasha 1.0 T,
a npu sblrete 1,8 M oHa cocrasager 2,5 t. MakciuMaabHasg  BbicOTa
noascMa Xproka or 3eM.u 6,16 v. MexanusMm nosopora 8 odecneuina-
er poBopor cTpesbl Ha yrog 200°% llaawuite J1010.HiIre.1LHOTO KPIOKA
5 3HayHTeJbHO paclUHpsieT BO3MOXHOCTH HCNO/b30BaHHus KpaHa, CiJa-
JABIBAHMC CTpPeEIbl OCYLIECTBASIErSS THIAPOUHAXHHIPOM 6, nodbeM Tpv-
33 — CILIPOUMIANHDOM 7, llepeMellleiile Tpy3a — CHIPOUIHJIHHIPOM 2,
BbIIBHI AIOILIM BHYTpeHHIo 6Ganky 3 u3 cpeilueil 6aakH 4, pacnolo-
AKEHHOH B BepxHeM 3BeHe crpesnl I. CKOpucTb NonbeMa rpy3a H3MeHs-
erca ot 0,2 10 15 mM/mun. Padouee 1asgenne B ruipocucreme 10 MIlla.
Jas obecnieyeHHs yCTONUMBOCTH KPaHa M Pa3rpy3kd XOI0BOH 4YacTH
aBTOMOOH/I KpaH CHAaGKeH BBHIHOCHBIMH onopaMi 9 ¢ rHApaBinyeckuM
npusoiom. [1puso1 Hacoca ruapocHcTeMbl OCYLLECTBJASETCS depe3 Ko-
poSKy orbopa MOLLIHOCTH.

Ha puc. 36, 6 npencrasiicH oOluMH BHJ TIAPABJAHYECKOrO KpaHa
Ha CfieluanbHOM WaccH asToMobuibHoro tna. OH npeiHas3HaueH ind
CTPOUTENbHLIX, MOHTaKHbIX M NOrpPY304YHBEIX paboT, CBA3aHHHBIX € 4ac-
ThiM nepeba3upoBaHIleM Ha 3HauuTeabHOE paccTosHHe. HJauHa Tene-
CKONHYecKol crpesibl uameHsercs ot 11 ao 27 m. Hauboabwiasa rpysoc-
M0BbEMHOCTh NPt YCTAHOBKE KpaHa Ha BLIHOCHBLIX onopax pasHa 40 T.
Ckopoctb noibema rpysa xosed.aerca ot 0,1 go 9 M/mMuH.

ABTOMOGHILHBE KPaHbl ¢ THAPABIHYECKHM TNPHBOIOM MMEIOT DJ
NPeuMyLIecTs Nepe:l KpaHaMil ¢ APyriMH BH1aMH mpuBoia. 'mipas.iu-
YECKHI NpPHBOL MO3BOJAAET NOAYUMTbL 00.blloe TAropoe ycuade (el
NPHMEHEH! TPOMO3IKHX fepelad H OCYIEeCTB.ISTh B WINPOKHX Npele-
J1aX MJ1aBHOe pery.aupoBaHue CKOPOCTH IBHXeHIst MexallHazMos. Y-
paB/icHHe KpaHOM C THIApaBJHYeCKHM MPHBOIOM 3HAUHUTEILHO fIpolle,
yeM KpaHaMH ¢ MeXaHHYeCKHMH NepelayaMi.
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Macca rpysa, noaunmMaeMoro nepeiBMXXHbIMH KPaHaMH, 3aBHCHT
OT TOro, Ha KaikoM Bbijere L (7. e. HA KaKoM PacCTOSTHHHM OT OCH Bpa-
IILCHiA NIOBOPOTHON 4acTH Kpada) Haxolnicd rpy3. Jta BeslHUHHa O~
puaedasercs ycaoBieM odecileueHusi Heo06xoIuMMoll YCTOHYHBOCTH Kpa-

¥

2)

Puc. 36. AntoMoGu.blibie Kpaub ¢ FIAPABJIMNECKHM TIpH-
' " BOAOM®

a — 1 4003, 6 — 1nn KC-6471

12, OHa YMeHbLHIaeTca ¢ ypeanuenvem soiieta. Tak, kpanm Ha rycexuu-
v koay (e, pne. 35), Kotopulit nolnuMaeT 4 T npH BelieTe, pPaBHOM
. MOACT pudoTath ¢ rpy3oM, He npessimaiomuv 1,25 1 fpH BbLIETE,
1M 7,5 M.
Hposbinticunocts CCCP u3roToBASIET  10BOPOTHHE  3Kede3HO10-
FBIC KDAHDL 118 OOCAYKIBAHIHA NMOTPY30YHO-PASTPY30UHBIX PabOT
o, 37), a TakMe Aa9 TPOH3BOIACTBA PadoOT MO JUKBUJTANHH TIOC/e]-
*o1oweestoopoxunx apapiil. [ocaeanie o6aanaior 60abwoi rpy-
:0 LheMHOCTLIO — 10 250 7. B 3THX Kpauax Bce GoJbluee npHMeHeRHe
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1101y 13eT AU3EIL- IeKTPHUSCKHH MHOroMoTopHBIE npusol. Xoaosas
YaiTh KPaHa BLUICIHCHE C (ICHOJIb30BAHUCM V3I0B [HOIBHKIOILO JKeaes-
HO1UDOXMHOro cocizBa. KpaHul MUIYT CAMOCTOATENIbHO MepeiBHrathes

Puc. 37. Ymisepcaanhulil wkc.ae3no-

JAOPOKHLIE  KPaH  IPY30N0/heMHO-

CILI0 75 T co cmennbint paGounM
obopyrosanicM

co cxopocino. e npesriuapontelt 10 kv/y. Jlaa nepebpocki na Gonb-
LIHE pacCORIlifn 4X BROYAIOT B COCTAB nue3la (e3 orpaHHUueHUs CKOo-
poctu pinkeitin, Kpaw, npeictaedtenyulil na puc. 37, simusieTcd Kpa-
HOM VHIBOPCQGLIOTO Ha3itdaqeHia ¥ cualkaeted cMeHnwv  pafounm
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ofopylosanyeM, 3HAYHTCABHO PaCIUHPHOWNM BO3MOAHOCTH €10 HC-
H0.1b30BaHUA,

Aag norpyskH M BHIIPY3KH LWITYYHBIX M HACBUIHBIX TPY3UB B MOD-
L{4X H pevHbIX MOPTaX ¢ BBLICOKHM IPy30060pOTOM HPHMEUSIOT Rop-
jaaenbie kpanst (puc. 38). Kpanw
TOT0 THAA  TPY30HOIBEMHOCTbIO
10, 16, 32/16 u 80/50 1, BHIIYyCKa-
emble 3aBoiaom ITO um. C. M. Kn-
posa, uMelot 3nak Kauecrsa. Owun
HMEIOT KECTKHH 4eTbIPeXCTOCUHbIH
(B ApYyrMX KOHCTPYKUHAX — TpeX-
cToeuHblil) noprat,  nepeMenia-
wuniicst N0 peJLCOBOMY IIyTH, YJ10-
JKeHHOMY BAOJIb  (poHTa  paboT
(npuuanbHofi crenku). Ha nopra.ic
VCTaloBJICHA MOBOPOTHAR  4acCTh
hpaila co CTpediof, NOABHKHLIM BpO-
"MBOBECOM H MEXaHlI3MaMH NojibeMa
M M3MCHCHHS  BblJIeTa  CTpeJbl.
Crtpena npeacTas.iseT coloil wap-
iHPHBIT MeTbIPeX3BEHHHK, CTOPOHbLI
KOTOpPOro noroGpansl TakuMm obpa-
50M, YTO NP 1I3MeHeHWH  BLLJeTa
CiPCAB I'PY3 MPAKTHYECKH HE H3Me-
AT CBOErO NOJOACHHA O BEpPTH-
xaqd. Tlpu 9TOM MOWHOCTL ABHTa-
Vst MOXAHN3MOB 1I3MelleHHs] BblC-
T2 CTPCIDE PACXOAYETCsl TOMIbKO Ha
HCO0geMIE TPEHUSL B IapHHpax,
A4 HepeKaThIBanie KaHatoB 1o 6J0-
.M H a llpe()il().'lellll(‘ BCTP()B})L\' H Pic. 38 r]O]‘TathHhiﬁ Kpas 3aB014a
w ACPIUONNBIX HArpy30K. Kpome To- NTO nv. €. M. Kuposa
., JOULIOCTL PACXOAyeTcst Ha fpe-
101€H1e (B HEKOTOPDbIX NOJOKCHHAX CTPeJbl) HEYpaBHOBCUICHIIOTO MO-
+¢lTa OT Becd caMoil CTpedabl.

[1pn pasrpysxe chlllyyilX rpy30B, a Tak:e npH padoTe ¢ xoureflie-
I UPHMCHSIIOTCS CHelaLIbe  nopragblinie  Kpannl  (pue.  3Y),
“GOZKeHUbIC COOTBETCIBENIIO TPeR{PEPOM HJAH 3aXBATOM Afl KOHTEll-
SpuB (cupelepoM). ITi Kpalbl HMEIT ABe KOHCOIIL, 0,112 3 KOTOPDLIX
COARCT HOLHIMATBCS, oJecHemBas  [IPOXOL  PasrpysiaeMblX  CYIOB.

IUnporoe npnvereitiie 148 paGoTul B NOPTAX, NPH MOHTaxKe U pe-
;e DypoBsIX BLHUCK B MOjC, 4 TAKXKE NPH YCTPaHeH I NOCHeACTBHHA
sapuil nmetot naasyque Kparer (puc. 40), ycranasausaevbie na ca-

OB MG GYRCHPYEMLIX HonToHax, Dueprociadiaeiine xpata ocy-

PRCICH OF CILIOBBIX yCTaHOB0K, DasMeuleHHLIX B nouTove. Jlpu-

MEXANH3MNOB KPAlld 3J€x1 pHUCCKiii, 00LYl0  NOCTOANHOIO0  TOKa.
SCUCCTRENHAR HPOMBIILICHNOCTL BLINYCKAET IL1aBYilie Kpalint «Uep-
nopei» rpysonoibemnoctbio 100 1, «Borarwipe»  rpysoinoanenuo-
10 300 T, TpaHciuoprio-MouTaiHLe xpaHonble cyia «HMavs Mypo-
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MeU» rpysonoabeMuoctsio 600 T n naasyune Kpanbl «Butsizb» rpyso-
podbemnoctbio 1600 1. Kpauwl «HepnoMopeu» 1 «Borathips» y1ocroe-
Hbl FOCY1apCTBEHHOrO 3HAKa# KayecTna.

S

L ] e e
}

Pire 39. Creunadasubil nopradibHbil pasrpysunk ¢ rpefigepuoil Tenexxofi 1 ¢ ABYMS
KOHCONANMYU

B noc.elnee BpeMst Ins 1pOH3BOIACTBA paBoT W 10CTABKH T'Py3oB
F TPYIHOOCTYyMHbIE MeCTa Bee WHPe NMPHMEHAIOTCH Kparbl-8epTOALTbL
(puc. 41), KoTopble MOTYT 3aBHC4Th HaJ rPy3oM H 3a0HpaTb ero Hemo-

Y

Puc. 40. ToauonosopotHulii naasyuuil kpan «bBoraTulpb»
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CCACTBEHHO € 3€V.1M; 4TO MOBL IaeT 6e30lacHOCTb 3a4ajJKH rpysa.
L IPYIHOLOCTYMHBIX MECT1aX JKCIlyaTalusi KpaHa-BepTo.gaera 3KOHO-
v odeckH Bbirolna. Tak, np¥ HpoOkIalke BLICOKOBOAL1HOH JHHHH 3Je-
~.ponepenaull IpiMeHenlle kpaia-seprodera B 1,35 pasa 3KOHOMHY-
i€, ueM HCIOJIb30BaHHE aBTOMOOHMAEH H TPY300.1bEeVMHbLIX MaUIHH.

L1 BHYTPHUEXOBOIO ¥ MEXKLUEXOBOr0 TPAaHCIHOPTHPOBAHHA Pa3jaHy-
'1LiX TPY30B, a TakKe 115 ApNBeleH:s NOrpy30uHO-pasrpy30YHBIX pa-
DOT Ha KeJe3HBIX Aoporax H
3 opTax UHPOKO NPHMCHAIOT-
A CaMOXOOHbBIE NO2PY3HUKU,
<JyXKallue AJasi BHINOJHeRHS
nnepauuil 3axsaTta, BepTH-
KaJbHOrO H FOPH3OHTAJBHOTO
nepeMelleHHs Tpy3a H yKJaal-
w4 ero B wradeas M4 HA
TanenoprHble cpeacrea Ote-
12 TBeHHas NPOMBILIEHHOCTD
8LilyCRaeT NMorpy34yrukKH ¢ NpH-
o - 10M OT ABUTaATEAs BHYTPCH-
500 CTUPAHHS M € 3JCK1PO-
1pHBOAOM (INCKTPOKAPDH), NH-
TAIOIKUMCA  OT aKKyMyJaaTop-
volt 6atapen. [lpu paGore B
52EPBITBIX MOMELUEHHAX H le-
XaX TNpPHMEHSIIOT 3JeKTpomno-
roy 3UHKH, He 3arpsasHsiouine
3031yX MOMELeHHs BBIXJOMN-
tiuiMi razamMu. OTeyecTBeHHBIe MOrPY3YHKH C aKKyMyasTopHOIl 6arape-
2n HMEIoT rpysonofbemnocts 10 1,5 1. Oun cHabXkgloTC MaCCHBHRIMA
TC3HHOBLIMH IWIHMHAMH 1 NpefliadHavaloTes Ajst paboThl Ha MIoWAafKax
. TBEPABIM ¥ POBHBIM NMOKpBITHEM. [TOrpy3uHKH Ha THEBMATHYECKHX LIM-
faX ¢ JBUraTteseM BHYTPEHHEro CrOpaHHs BBIMYCKAIOTCH TPY30NOLBEM-
“+OCTBIO 3 T H BHILE; OHH MOFYT pabOTaTh Ha MJIOLAAKAX, HE HMEIOMUX
OBHOFO MOKPBITHA.

B 3aBHCHMOCTH OT Ha3HayeHHs KOHCTPYKLHS MOTPY3YMKOB ObiBaeT
na31uyHa [3]. OHM BBINOJHSIOTCA B BHAE CaMOXOIHBIX TejexeK <
i1beMRod naatpopmofi (puc. 42,a) u ¢ BRILYATHIM NMOIXBATOM (PHC.
42, 6) AAA 3aXBaTa WTYYHbIX FPY30B H YKJAa/AblBaHUs HX B wiTabena
S Ha CTe/JdaXKH, KOBLWUaMH AJd CHIMYyYHX TPy30B; OHH MOrYT ORITh

1a0XeHbl KPaHOBBLIM 00OpYI0BAHHEM W T. I.

YHHBepCasbHOCTb NOrPY3YHKa M BO3MOMKHOCTH €r0 HCHOJb30BANHS

IDEICAIOTCST YHCJIOM PA3JIHYHBIX CMEHHBIX rpy303aXBATHLIX NMPHCHO-
SaeHui. OCHOBHBIM rPy303aXBaTHHM YCTPOHCTBOM fBJIAETCS BUAOH-
i 3axsar Ana paboThl cO WITYYHBIMH rpy3amu. J[As BbINoSHeMus
3JTHYHBIX MOHTAXUBX paBoT NPUMEHAIOT TaK HasuBaeMyio 6e36404-
«r CTpeay, 1ie MMEULYI0 NOJHCHACTHOA CHCTeMb: TDY30BOH KPIOK
SMOTATAETCST HEMOCPEICTBEIHO Ha ee KOHCOJNLHOM YacTH C MOCTOSH-
“MHIH H3MelisevuM BblieToM. CKOpOC1b nolbeMa Kpioka paBHa
\UPOCTH NOALEeMa KapeTKH Ipy30noAbeMHHKA.

Puc. 41. Kpau-seproger
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Jv pa00Isl € HOROTULLIMH THRAMH IPYy30B (D0YK, PYJIOHB, ALHA-
n) Ha KapeTKe IPy30101bCMHLKA YCTAHaBIIBACTCA  3aXBaT,
wmk;,.mu eLYIVSANGUTHOIC HCAIOCTY TIOCKOH MM ROJAYKPYTI0H op-
Mbl. DTH 33XBa1bl MOLYT HMeThb NPHUYINTEIbIbLIA HOBOPOT  HCua0CTed
40 Y0--360° uro 103BOJAACT NPil yKJaiKe rpy3a B uirabe/b NOBepHYTb
eru s Tpodyemoe noaomenste. Jlas padotel ¢ ChillyuiMH  rpy3aMi  I10-

Puc. 42 1o pysunsn:

U= U HeaT-eMiosd li.1d3(;)();)'.|'1f!. O — € BHALUGITLIN O L 3d

POVONHKS CHAROAMIOTCS KOBLQM ¢ MEXQHMUCCKHM 111 THApasInuec-
nadN TIBEBOIOM LN cpelipeperi. st nponspoacisa peMoHTa H ofcay-
HIBANISA BBLICOKO pacnonolhuxu.;x GOBEKTOB NOTPY3UIiK HMeeT pado-
UyI0 A00vennyo naardopny, a Lis y106CTRA WITAdeIHPOBANUY TPY-
30B — (TQAKUBQTCAb C MEXAUIHOCKIM I CHIPEBIHYeCKHM NPIBOIOM.

AT volo0ceTsa 3axsarta, TPaucHOPIpoORANS H VKIAKH FPy30B pa-
M3 TPY3UHOUBEMITIEKA NOTPYINIKA MUKET OTKIONATLCS Blicped na 3—
6° it naszai— a0 10——15° ot Beprukaisnoro norosxcims. laxion pa-
Moa HPCH3BOLHTCH ¢ NOMOMING TILPONNINILLPA, UITOK KOTOPOro COeH-
HOE HCOCPEACTReLNY ¢ PAMON, N1 H5epe3  ONOMINTEIbHYIO  phluaxK-
n:io cecrevy. Hawxaonm pavn obiervaes craakisamie rpysa ¢ BHJIOK
0 nTabeIHPORAIMI [ YBOTHUNAACT YCTONUNBOCTL I'Py3a Npil Tpanc-
inprapesanm. Ipy3onoibeMKocinh Norpy3yuKa oupeleasercs 3Hanue-
HEN ORDORIABIUSIOUICTO MAMCHTA, CO31aBAGMOTO TPY30M, OTHOCHTEAb-
HL0CH TOPCUTEY K000, 0 NOYTOMY YRA3LIBACTCA ©10 31auCHHe 119 on-
JUIRSCHHOTY PACCTOSHIL 1€ Pa TARECTH rpysa OtF :epeliis cTeHoK
AOINBALBAIONLTY Bkl Pado1ociiocotieeTh H0ipy3uika 8 JHaUITe bs
WM Mepe 3aBHCHT OT KOHCTPYnilIND  KDCILICHHA  cMelioro  pabouero
CHOpYL0zanis K Kapeiue rpysonoinesinisa.  IIpin npoexruposannu
NLAUNON LMHIRA CC.CT 00RamaTL nenGoe BUNManie Ha DpOCTOTY
HOHd WCA O E Redd QL DO33G Hmel eoccieunTn ONL‘T])'\ ) CMCHY
noacncecTaeinil Ho BrAY NpRBoLa rpyioio heMiiha 0TeHeCThenbie
HOCDY 3N HOAPERICITOTCH 1 PPY 2000 ThEMIIIL € TILUPAR, BIUCCKM
B0 YAIIICCREM I B0 Al

[ipeiayniesizan: muapas miieckoro Apinasia Giis0TCa 11.1aBI0CTh
OTROVE 1L O, CKaNust ¥apeTKi, WHPOKIA 1Hana3on  Pery.iiposaHns
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CKOPOCTH, MPOCTOTA KOHCTPYKTHBHOR cxcmbl. Heaoctatkom ruapo
npiBoa sBAgCTes yxyAleiie o030pa u3 Kab!HLl 13-38 PACTOIOKEHHS
WILTHHAPA NMObeMa B ILeHTPaIbHOI yacTy payul.

Heiocrarkom MeXauueckoro nphsola spasiercs  HeoOX01UMOCT.
NpHMeHeHHs CHEellia1Lioro pelykTopa H BecbMa IJHHHOG  rpy30BO#
UElH, a TaKKe Ma.ble 1Hauasolibl perviupoBaHis CKOPOCTH.

ITpu 3uauuTelbUbIX TPy30000pOTaAX. OcOleHI0 HA 3a8014aX C Kpyh-
HOCEPHIAHBIM M MAaccoBbIM NPOH3B01CTBOM, BCe O0.LlLee HpiMeHeHHe
T0.1YYaI0T CKJAalbl ¢ MHOIOSIPYCHBIMII CTEI1aKaMI, B fidefikll KOTOPLIX
YCTAaHABANBAIOT SALHKH 1AM BOL10HB ¢ rpysami. MuorospycHas cH-
JHCTeMa XpalleHHsl Tpy30B CO312€T 3HadN1e]ILHYIO IKOHOMHIO T.I0ila-
aeil. Jas nponzsoictsa NOrPYy30HHO-pa3rpy30yHbIX padoT B TaxHX
€KJ1alax Takmke BecbMa y.lo0UDIM SRJAAETCH HPHMEHCHIe 110rPYy34HKOB,
npelHa3HayeHHbIX 1ad BLINOJICHIA BCeru KoMIackca padoT no Tpac-
NOPTHPOBAHHUIO 11 WTaleNHPOBAHHIO IrPy308. O.HAKO 1IPH HAMIYUH y3-
KHX NPOXOAOB Mexly creiaa)caMil IIpUMeHeHIe Aurpy3HikoB CTaHo-
BHTCA 3aTPyAHHTENLHBIM. B 3T0M cayuae nandouaee ynodusiMii noIb-
£MHO-TPAHCTIOPTHBHIMH MaUIHHAMI SBJKIOTCH KPARbi-uiTafieaepst Moc-
ToBOro tuna (puc. 43), noayuaiouHe B HacTosilee BpeMs sce fobliee
npuMeHeHHe. DTH KPaHbl COUETAIOT CBOMCTBA MOCTOBLIX KDAHOB H BH-
JOYHBLIX MOrpy3unkoB. OHU COCTOAT M3 MOCTa, NEPCMCIIAIOWErocs Mo
TVTAM, YIOKEHHLIM HA 1TOJIKPaNoBEIX GaaKax i1 1ellocDeICTBeH: 0 Ha
credaakax, Man no noasecHpM nytaM. I[lo mocTy kpaHa mepeseiuiaeT-
25l TeJeXKa ¢ BEePTUKAALHON KOJMOHHOII, HMelue#d BO3MOXKIOCTL 10BO-
poTa OTHOCHTELIO BepTHKA.ILHON ocH. [To Ko.anHHe mnepeiBHraercs’
rpy30Bas KapeTka C BILIOYWHBIM 34XBaToM, ofecneunpaioiiiv yi1o6CT-
BO 3&XBAaTa IPY30B, YIAOMEHHLIX HA 101 10HL! H.ll B SILLHKIL, H nepeiauy
4x B mTabenb WK HA ApyrHe TPaHCHOPTHLIE CPCICTRA.

B BBICOKHX CKJIAICKHX NOMELLEHHAX HIOU1A HPHMENHIOT ITabeaephl
o TeJEeCKONHUECKHUMH NanpasisioniMMi; Kadila olepartopa ycraHas-
ilBaeTcst Ha IOBOPOTHOI pame Ao craunouapito, Juéo ¢ BO3MOK-
HOCTLIO NMepeMelleHus BMecTe ¢ rpy3osoil KapeTkoii. [Ipun  wneGoabiuioi
spicoTe wWrabeauporanua (1o 4 M) ynpastedue wrabesicpom nponsasc-
nTes ¢ noga. Pa3ndynble KONCTPYKUHIH KPaloB-wTadeaepoB  HMeoT
~pysonoawevMHocTe oT 0,15 10 6 T (Maudoaee pacupoctpatennl mwrade-
Jlepbl TPY30HOABEMHOCTBIO 2—3 T), BLICOTY modbevMa rpysa 1o 10 M u
BO3MOMHOCTb NMOBOPOTA BIAOUHOrQ 2axsarta ira vroa 360°. Honyckae-
vasg WHPHHa HPOX0.i0B MexAy cTenaamami 1,7—2,7 M, ckopocth ne-
SCABIKEHNS MOCTA 0 45 M/MuH I CKOpPOCTb HOABeMa rpy3a b6—
s s/mui. Tobem I onycKaine MOABMIKIBIX CEXKINT TEIECKOUIUeCKNil
910D OCYLLECTBJsICTES J1eDe1K0ii ¢ MexapHucckiM HJUL riipasai-
J@CKHM NPHB0I0M.

B kauecTBe MexaHu3Ma 110NbeMa B witabe1cpe, H300paXKEHHOM Ha
a4C. 43, ucHoab3oBana CTaNAapTHAsE /J1eKipIUcCKad Tadb, 10NCJHHeH-
led YeTpoificTBOM, HpPeIOoXPaHstIoullM Kauar 0T NOJA0CTOrd pHdera ipy
OCTHKCHIH TPY30BOH KapeTKoili HHKHEro HOJ0/MKEHHT Il SR iFIOULIMCE
SATHKE OFPaNHYHTE M BHICOTH noabeMa. adia yupanicHia nepeve-

LOTCA LG HAUPaBISIOUHM, 32KDeNJenHLIM 11 IPY30Loil Kaperke, <o
' SPOCTBIO, HECKOIBKO MeHbLCH CKODOCTH KaneTKH, RCJELCTBHE Yers
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3170y bl 3aXBaT HAX0IMTCA NpH paboTe Bce BpeMms HPHMepHO Ha
yposHe rn1a3 oneparopa, uro ofecrneuydBaeT JY4lyl0O HaBOJAKY Trpy3a
da qqeliky cieduaxa. MexaHusM noiveMa H NepelBHKEHHS TeJeKKH
3Toro wraderepa 00Opy1OBaH JABYXCKOPOCTHBIMM 23.1eKTDOIBHraTens-
Wi, 4TO.'N03BO.TsieT BBOIMTb IPY3 B A4EHKY CTe/IaaXKa HAa MOHHKEHHOH
y<TANOBOYI0I CKOPOCTH,.
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Puc. 44. CxeMbl cTeana&KHbiX Kpanos

Moaudukauteii MOCTOBBIX KPaHOB-IUTa0e/epoB SBAAKTCH  CTOA~
-axchole Kparot (puc, 44). OHH COCTOAT M3 pambl, ABMXKYLICHCS BIOJNb
1POXOa MEX1y CTe/UIaXKaMu,  BeDTHKAJILHO nepeMeliatolleiics no pa-
¢ Tpy30BOH NAaT(OPMBI C IPy303aXBATHBIM YCTPOHCTBOM M KaOHHOR
vapasaenns. CTeanaxHble KpaHbl-iTabesepul MOTYT ObiTb MOABECHBI-
1, OMHPAIOUIHMHCA Ha HanOJNLHBI pesbc, H ABYXPEAbCOBBLIMH, OIH-
raloluMics Ha cresdaxu, [loaBecHble creiyiaxHble KpaHbl  (pHC.
i1, @) nepeMewialoTCs MO NOABECHOMY MYTH, YKPeNJEHHOMY HAa KOHCT-
YYKUMAX NepeKpriTHA 3MaHua. Kpan nmoiBeuleH Ha LIApHUPHBIX XOA0-
‘BIX TEJEXKKaX K MOABeCHOMY MYTH, @ B BePTHKAJbHOM NOJOMKeHHH
“1epXKMBACTCS C NMOMOLLBIO FOPH3OHTAJABHLIX POJHKOB, YKPENJIEHHBIX B
HAHEA YacTH paMbl H MepeKaThiBAIOUIHNCA N0 HANPaBIsIOUWHUM pPeJib-
‘aM. Tax Kax pawbl Takux KpaHoB paGoTaloT IjaBHbIM 00pa3oM Ha
'aCTSIKEHHE, TO OHH NPHMEHSIOTCA NpH BOMBLINX rPY30MONLEMHOCTAX
¢ 30JBUIHX BHICOTAX IOIbEMA.

Onopxble olnopenscoBbie CTeanamuble Kpatbs (puc. 44,6) mnepe-
SUTAKOTCA MO PeJIbCy, YNOKEHHOMY Ha NOJY CKJ1a1a, H B BePTHKaJb-

"I TMOJOKEHHI yI1eDPHKHBAIOTCA FOPH30OHTAABHLIMH POJdHKAMH, nNepe-
ITHIBAIOLIMMECA 110 HAMPaB/IAIOUIHM, YVJAOKEHHBM 11al CTesada)KaMi.
{3yXpe/bCcOBbIE ONOPHBIE CTeJ/Ia)iHble KpaHb (puc. 44,8) nepexsH-
1H0TCA MO ABYM pejbCaM, yJAOMeHHbIM B BepPXHell YacTH cTe.Jaxei
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o 0Ge CTOPOHBL MPoXola MeX1y cTeajarsavist Hampasasioutix rops
$ I TALIBIX POJTHKOB 31ech lie  Tpedyercs  Olarolaps  10CTAaTNIHN
O 100l §ase X0,10BLIX KosJec
J.rst 00CAYKUBAHMA CNEUHAJILHLIX OODLEKTOB NPHMEHSIOTCs KOAMAH-
Aencol epy3onodveanols vMawur Tax, BepTikadLHag cbopka Kocwviie-
VI PAKET MOXKCT MPOH3BOIHTBCA Kdiv OTKPBITHIM ClIOCODON HeRocpel-
. 1aCHILO Ha CTAPTOBOIT NJIOILA 1he, LIs1 vero Hehoas sy ioTes Gauu o
noAalsatust (pue 45, a), cuadxmennnte 1200 OIUMLNI TPY30TO0TheM
HLMIE Y CTPOHCTBAMIL, Kpanavi h Jaudravil, Tax i B GOMCLHIeHHIAX, YT2
¢+ 31aCT 6OabluMe yaoGeTBa A5 ofciaymupaioliero fnepeonana u cbe-
< leunBaet foJee BLiCOKOE KRAUCL iBU MOHTAKA M KRGt IPOILHBLIX NCHBITA-
et Ha puc. 45, 6 nowaszaiia  KoVUOHOBKA  ROPINVCA  BEDIHAILNOR
COOPDKH pakeT, CoCTOsUero 3  BHICOTHON uacTit [ BLicoToil 10 160 v,
t1e APOU3BOLITCH cava cGopna B Oovee nuznon twaciit 2 BbICOTD:
2 .0.00 60 v IPOH3BOINTCA LUPHCMKD, KOMILICKRTAIL®, NPOBEPRA M D 7-
CorosKa 010k0B 3, 4, O KOCMIIUECK010 09veKTa K cOophe  BuenTirzd
1CTh OCHALEHA ABYMSI MOCTOBBINGL  KPAHAMH TP 3010 THeNTGCTHIG
230 r Kamiblil, H HA PA3IHUHBIX SIPDVCAX PECHOJATAIOTCS ellte HCChD L
+ ) KRPAHOB MelblueHd TPYy30NO1DEMHOCTH M 10  heChOIbKIIX J1eCAlKOB
"I3JHMYHBIX TPY3000 TbeMHublX yeTpoiicTB. CHopha paneTnt 8 [1pnti3Bo
LM ICs HeNnocpeICIBeIHO fa AYyCKOBOH I1ardopyie, TDAHCHOPTHPYeMyud
T.oC1aPTOBYIO MO3HIMIO BMeCTe ¢ coOpanHou puseroll crennaanHbiy
LCHHYHBIM Tpatcnopreponm 6 Ma nadean zanpasouuon camuc 7 pas
centeno 17 pabouny naairdopy i cvoirupnsano sa Wingra Lasg 1o
1'ra K paxkeTe npelyCcMOTPCHO HOCROULKO  NOBUPOTULIN  ILI0LLAINK
i Bec maatpopvbl BMecTe ¢ Mautoii coctasader Oogee S0 MH
Buifop Toro Miam HHOTO THMA I'PYIOHOLHEMHOI MaltiHilbl 1751 NPOHS
;. rBa NOrPy30HII0-Pasi PY304HLIX HA  TCXHOJ01NCCKHX  onepailif
TP0H3BOAAT HA OCHOBE aHaMI3a PasIHUHBLIX (PAaKTOPOB, BKIIOHAIOUHY
1 OVEMY 0 TPY30N0.IBeMHOCTh, NAPARTEPHCTHRH NENEVCHIACMOrn 1oy
, BHA 3HEpruu, NpUBOLsIed MattMHy B IeiicTaHe, peAiv  pancTi
Cap.

lFaasa U

PACYET FPY30TOJbEMHBIX MALIHH
(OBILUE MOJOKEHNA)

§ [. OcHoBHble MapamMeTpsl FPY3ONOABEMHBIX MAUIHH

I3 3tom naparnade paceMOIPCNLl OCHOBLBIC BEIIUTHHLI, ROTOPBIMY
HATO XADAKTCPHICRATL PAaGoOTy IPY30HOILEMUILIN ME\aHI3MOB H
ST 3HaueHne 31UX BeNINHE JTOJIKKO CGOTBETCTBOBATEL PCROMEI"d
‘U CTAiIAPTOB
Ppy3onolnLeMHoCTLIO Malllliibl HA3LIBAIOT NGy HOMIIAL
0 (MakcHMaapHOro) pafoqero 1py3a, Ha NOABEM KOTOPOry PACCUH-
Mamuga  JTa BEJNMHNA NIPAKTCPH3Yer HICPUKUHHBIE 1 IPaBH
‘OHHBle CBOMCTBA 1PANCHOPTHPYENOIC Te1a, OHZ HE 3aBUCHT v
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YCKOpeHHs CBROGAINOrO NaJeHUA B NYHKTe ACHCTBHS MalUVHLI U BHpaE-
MEeTCH B e1lilax Macesl (Kr, T). B otsinune ot Maccul cuta TaxMeCTU,
onpedeasiolliast CHIY NPUTSIKEHHs TeJa K 3eM.e, 2aBHCHT 0T YCKOpe-
HHS cBOOC1Or0 14 lCHHS B NIYHKTe ACHCTBHA W BBHIPAkKacrcs B €1HHHU-
uax ciel (H, ktl). Bec tena — 310 ¢iij1a, ¢ KoTopofi 1ea0 noa AeticT-
BHEM CM.it! TSDKECTH BO3lelicTBYeT Ha onopy. LEcti onopa HenoaABHXHE
OTHOCHTCJILHO 3€M.1I HJH TEJI0 JABHXKETCA PaBHOMEPHO W NpAMOJHHEeH-
HO, BeC Teaa papcu cuie Tsukecti. Ilpu nmoabpeme ¢ yckopeHnem Bec
teaa Goavuwe cuabl TskectH. CooTHolleHne Mexay BecoMm G, H, n
maccoit @, Kr, Bolpazkaerca gopwyaoit G=gQ, rae g=9,8 m/c? — ycxo-
petne cBoOOIHOro najeiusi. B 3naucHue rpy3onoaAbeMHOCTH BKJIOUAIOT
MAECCY CMelllibiX [Py3032XBATHBIX NPHCHOCOOMCKHI, BCOOMOraTe bHHIX
YCTPOIiCTB, IIOJABEILUBAEMBIX K IPy303aXBaTHOMY OpraHy, a AJis TPy3o-
HOABEMHBIX MalHH, KOMILIEKTYEMBIX rpeiipepom, 3J1eKTPOMATHUTOM,
cnpelepoM, Baabeil, Tak#e 1 WX Maccy. I'pysonoabeMHOCTb COBpEMeH-
HbIX CPY3CHOTBEMHBIX MallHH KoseOJeTcs B BecbMa WHPOKHUX Mpeje-
Jax -— HMEITCA VCTPOHCTBa 14 NoAbeMa M YCTAHOBKH Ha CTaHKH
aeraseit maccoi 50—-100 kr, a BcTpeuaioTcss rpy3onolbeMuble MAlLHHb
sl MOHTaXa TSKeAOro 000py/l0BaHHd, NepeMelnaiouiie rpy3sl Maccof
710 800 1. 3uavenus rpy3onogbeMmroctd HopMuposanu ['OCT 1575—81
«XpaHbl rpysonoIueaidsie. Paanl OCHOBHBIX mapaMeTpoB», ycTaHaBiH-
BRI CJe1yIoui pal HOMHHAJbHBIX FPY30NoaseMuocieil (T) 1.3
BCEX KPaHOB:

0,01 — 6.04125 — 0,016 — 0,02 - 0,025
0,1 — 0,.25 — 0,i6 — 0.2 — 0,25
1,0 — 1.25 — 1.6 — 2,0 - 25 -
10 ~— 12,5 — 16 — 20 — 25
100 112 125 140 160 150 200 225 250

1000 1120 1229 — — — — — —

IIpodoarcerue

— 0032  0.04 — 0.05 — 0,063 — 0,08 —
— 032 A2 — 0,5 — 0.63 — 0,3 —
— 3.2 4 — 5 — €.3 — by -
— 3¢ 40 —- 50 — 63 — &0 --
280 320 440 450 5C0 560 €30 710 800 oed

YeToliuuBocTh caMOXOAHBIX U GalUeNHbIX KPalloB NPOTHB GNPOKHAL
PaHKs B npouecce paboOThl XapaKTepH3yeTCd TPY3O0BbLIM M OME Hr .
TOM, OmpejlesiseMblM NPOM3BEJEHHEM Beca Ipy3a Ha BBMIET CTPEJH.
Boiaetrom cTpe.s Ha3biBaeTCs pacCTOSHHE OT OCH BpallCHHA N0~
BOPOTHOM YacTu KpaHa A0 OCH Ipy303aXBaTHOrO opraHa. _

OcCHOBHble A4HHLIE H TEXHHUECKHE XapaKTePHCTHKH MOCTOBbBIX.
3€KTPHUECKHX KpaloB obwero HasnaueHus npusededst B [OCT
€711 —81. KoHCTpyKiMsl 3THX KPauos W HX 3J4eKTpoobopyl0BaHHE
ZOMKHB CCOTBETCTBOBATh npasuiam ocroprexHaisopa.

CkopocTn ABHMXKEHMS PABIHYHBIX MEX3HI3MOB BLIOHDAIOT B
3aBHCHMOCTH OT TEXHOAOTHYECKOro mpoliecca, B KOTOPOM  YUacTsyer
AaNIds rPV3CToAbe itas Mallliiga, oT Xxapakrepa ec paborTe 11 no7pet.’
Hoil npousBoanTeanrocti, COOTBETCTBYIOWMMY CTalAaP1aMH Yy TaHOB-:

3
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MeHH HOPMaJbHBIE PfJIbl CKOPOCTEll AJS pa3nuynuix Kpanos. Cxopocrs
nodwvema rpysa, 3aBHCSILAsl OT FPY30NOABEeMHOCTH KpaHa M Psiiad TeX-
HOJIOTHYeCKHX (PAaKTOPOB, B COBPEMEHHBIX MOCTOBBLIX KDaHax OOGLIMHO
He npesuiwiaet 256—30 m/muH. Cropocre nepedBuicerds MOCTa KPaHa
nocturaer 100—120 m/mun, a ero  rtenexexk — 35—50 m/mun.  las
KDaHOB, HCNOJNL3YeMbIX B MaCCOBBIX NEPerpy3ounsix paforax, CKOpocTH
NBHXKeHUs MoryT pocturath 90—120 m/MHH aag noabema M CNyCcKa
rpy3a, 240—360 m/MHH nas nepeaBHKEHHsA TCJACKEK, ABHKYLLUXCS N6
peiabcoBoMy myTH. YacToTa BpalileHUss CTpeabl AoCTHraer 3 o6/MuH B
3aBHCHMOCTH OT CKOPOCTH KOHIla CTpeJbl, He npeshiilatomell 5—6 m/c.
BbiGop ckOpOCTH ABHXKeHUs NPOH3BOAHTCH TaKkkKe C YUeTOM NYTH Ne-
pemeulenus:. Ilpy Manbix nepeMeleHusx Heuenaecoo6pasHo Hasnauath
BRICOKHE CKOPOCTH, TAK KaK MEXaHH3M MOXeT He ycneTb AOCTHYb 3Ha-
YeHHS YCTaHOBHBIUERACS cKopocTH M Oyaer paboTaTh TOJLKO B MYCKO-
BOM W TOPMO3HOM peXHMaX, TpeGyIOoLLHX BbICOKOro NoTpebJaeHHus SHep-
THH.

TFopu3oHTanbHOE paccTOsiHHE MEXAY OCSIMH  PEJNbCOB  KPaHOBCTO
NyTy HA3LIBaeTcss nmpoJaeToM KpaHa. [lposersl MOCTOBBIX KPaHOBR
JOJXKHB OBITh YBSI3aHbI ¢ NPOJETAMH 31alHi ¥ WX 3HAuYeHHUs] NpHBe-
nennt B [OCT 534—78 «Kpahw mocTossie. [1posieTsls.

* Jlag rpy3oloABEMHBIX Mallid XapakTepHa pabota ¢ [NOBTODHO-
KPaTKOBpEMEHHBIMU BKJIIOUCHHSIMH, NPH KOTOpHIX pa6ouuil oprad u
TPy3 COBepIIaIOT BO3BPATHO-NOCTyNaTe/IbHble JIBHKEHHS, a MCXaHBH3Mbl
Kaxablil pa3 pesepcupyiotesd. Tak, paGoTa MexaH!u3ma 1o, 1beMa COCTOHT
13 NPOLUECCOB NoAbeMa i ONYCKAHHA rpy3a, NeAkeMa M ONycKaHiis
nopo:KHero {py303axBaTHoro npHcnocobiaeHus, Pa6GoTa MexaHu3MoB
NOBOPOTA M MNMepeABHIKCHHA COCTOMT M3 ABHZKCHHA B OAHY H APYIVIO
CTOPOHY KaK C rpy3oM, Tax H 0e3 Hero. Mexay neprogaMu gBHKenlls
HMEIOTCA Mnay3bl, B TCUCHHe KOTODbIX ABHFATEC/b He BKJIKOUEH KW MeXxa-
HY3M He pafoTaeT. DTO BPeMs HCNOJb3YETCs L5 3aCPY3Kil U Pa3TPy3KH
rPy303axBaTHOrO YCTPOilcTBa W 1151 MOATOTOBKH 1IPOBEACHHA CJeIVIO-
uiero 3tana Asuxkelns. [lpouecc aBuxkeHus, B CBOIWO Oue€pelb, MOXHO
pa3nenuts Ha NepHO[ HEYCTAHOBUBULECOCA ORI JCEHUs, B TEUEHHE KOTO-
pPOro NPOUCXOJIMT Pa3roH (nepHoj MycKa) ilin 3aMelieHde (mepuojg
TOPMOKEHHS) NOCTYNAaTeALHG IBHKYLLHX. W BpallaIOMUMXCS  Macc
rpy3a ¥ Mexaumusma, a TaKzKe Nepuoi YCiuiosusliieeocs dauierua ¢
LHOCTOSTHHOH CKOPOCTLIO.

[Tonoe mpemsa uux.aa fy paborul MexaHH3Ma rpy30001beMHOMN
MalUWHBl CKJ1a1bIBAaeTCH K3 CYyMM BpeMcHu NMycka X4y, BpeMeHH ABIiXKe-
HHA C YCTAHOBHBIUEHCH CKOPOCTbIO Xfy, BPEMeHH TOPMOXEHHA IZfr R
BpeMenn nays Xfg:

~ - N\
tu=\tn+\1y+2t‘r+2‘to'
- r ] o
OTHoleHKe BpeMeHH ts paf)()Tbl MeXaHn3Ma K DOJHOMY  BpEMeHU
UHKaa Iy Xapakxicplu3yeT HHTEHCHUBHOCTb HCHOMb30BAHHWA MeXaHH3Md.,

1o oTHOIICHIE Ha3blpaeTcs OTHOCHTeAbHOI N PpoO10.1KHU-
TEILHOCTbLIO BK.JIWUCHINIA BbIPAxXKacTcsa B NPOLUEHTAX H 0603~
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fATA0TOg

MB= 2 100. (1)
Ly
Lot LACKIPOGTOPYAGBAHIS FPV3ONOALENHO Mallulel BeJAYYHHA
[IB newnests eren 4a9 nephojia padotot { ue covlie 10 Mui, a aaa me-
NATIeNOB - B IeHCeHHe o010 vaca.
Thiremcuznocts padeTul MexanisMa oHPeICHSIeTCa TakKe Koaddhn
AHEHTOM HCHOJLIOBAMHIY B FCUCNNE CYTOK!:

K __ 'mcio wacon pa’:orbx B CVTKi
¢ .)l_ ’

KO HPHILICHTOM HCNGAL30BANNSA B TCUEHIR 10.1a!

- A0 e pafoTnl B roly

A% < - ’
365

LOYPHLILICITOM HCIOAL3NBAIIS B TEHCHIE 4aca:

tp"ﬁ
K, =—
60
FiC fpes — By padorpl viexaHiizMa, MUl B Teuelne vaca;
RO3PAIUEHCHTOM HCHUIL30OBAHIN KpaHa No I PY30N0LVLeMIIOCTH:
K=Qm/(\)v

rae up — Ccpe.iHce 3UAUCHEC MACCHE 1HOTIHMAeMOro rpv3a 3a CMeHy;
Q — HOMHHAABHAN TPY30HGILCMIOCT b. .

Jlast MexaniaMoB nosema ¢ 1sokeaumn (essiuie 20% or maccst Ho-
MHHAIBIOMO [PY3a) NOABCHICHHBIVIE FPY303aXBaTHLIVH MpHcnocog.ie-
TSI FOYPPHUBENT HCUOJIL3OBANES HO TPYION0IBEMHOCTH BLIYHCANA-
eTCsl ¢ VUCTOM Macest Qv 1 PY303aXBaTHOIO YCTPGICTRA:

Krp=(Qcp+Q\x)ll(Q ‘i_Qw)' i
Coraacuo TOCT 256835—83 «Kpauntl rpyzonoiwemusie Kaaccudu-
ROHUH MCAANH3VOB MO peAivam paborbls pekuMLL pabuThl MEXaHn3-
MO3 TPY3OMOILEMHBLIN MAIWIH B 3anicliMeerd OT yCioBH{T 1N 1CHOIIb-
308dlild N0 1PA3,1eA910TC Ha 1eCTb opynn, OfpCASINeMBbIX  KAaCCoMm
wenoaesoraHgg (1aba. 1) u kaaccon wacpywenus  (r1ada. 2). Kaace
HCIOAL 082N MeXaHIBMOs 0TPaKkaeT HITCHCHBHOCTL HCHOIb30BANHS
MeXaHH3Ma BO BPEMs €ro IKCIIyaTalirn. DTo BpeMs onpejeasieTces: no
sapicumoctn T=Tezwlt, ric To-— cpeanecytounoe Bpevsi padboTH,
Top, — HHCA0 pABOUHX AHCH B rO1Y: Zy = 200 NPH JABYX BLINOIHBIX /AIAX;
2=~ 300 mpu 0ANOM BLIXOHOM JlHe B Hele.10 H 2., =360 npn nenpe-
pLiBHOM npousBoactse. CDOK CayuOLl KpaHa A NPHHHMAETCs! N0 HOP-
MATHLHLIM LORVMCHTAM 1t 06biuHO coctapsietr 15—25 aer.
Cynmuvaphoe Bpevs paboTul MexaHH3Ma T, 4, 3a NOJHBI CPOK CayXK-
Gbl 2. 10, HCOBXOTHMOC ISl PACHeTA 2.3CMEITOR rpy3onoaAbeMici Ma-
WHHLE HA CONpOTHBIEHNe YyCTAJ0CTH, ONpeleaseTcss COOTHOWENHeM

T:365KP-Q4KC-K.;I1?%’—I1. (2)
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Tab6anua 1. Kaacco! #Cnosb30RAHMS MEXIHHIMOB

Kaace
BCN0.Ib30- A0 Al A2 A3 A4 A5 A6
a1
Bpewa pa- Jo 800 800— 1600-- 3200— 630C— 12300— 25060--
foThl  Mexa- 1600 3200 5300 12360 25000 500n0

nitsMa I, u

Tabanua 2. Kiaccel HArpyxening MeXanuision

Kaace narpy hoshduunenr .
PSR warpye cuna K Kauec1BeiHAa XapaKTepHCTHRA KJacCa HATL' AEIHA

Bl Ho 0,125 PaGora npu Harpyseax, 3HaunICaLHO  MENBLUINX
HOMUUIAABUBIX, H B PEAKIIX Cayvasix ¢ HOMHIAJILHOH
Harpyv3Koil

B2 0,125—0,25 PaGoia npn cpelHux 11 HOMHRAILUBIY BAFDY3KAX

B3 0,25—0,5 PaGoia npeusyinecTsedno NpN HOMiHA.ILULIX H
6MI3KHX K HOMHHQJbHBIM NaTPy3haX

B4 0,50—1 [ocrosnnas pabora npy HOMHHAJbLLIX 1 GJAH3RHX
K HOMHHAALULIM HArpy3Kax

.

Koacenl Harpyzenis Mexanusma (1a6.1. 2) oTparkaoT OTHOCHTEb-
HY 0 HArpy3Ry MeXaliM3Ma B COOTBCTCTBHH CO CIHEKTPOM HArpysok; OHH
3ABHCAT 0T 3HaueHHs KospduuilenTa HarpyxeHis K:

K= V( il ) L, (3)
amrt Foax El‘

rie F, — narpyska (CHi1a, MOMCHT), ;1efiCTBYIOULast HA MEXDIII3\ B TC-
YCHHE BpeMelll I, 33 3aAaHNbHT CPOK cayxOw; Fr g - - nangoasinas na-
IPYy3Ka, OUPEACIACMas ¢ VICTOM BeeX (axk1cpos, AcliCIByIOUIHX Ha Me-
XauisM B TeiuecHie padoucro unkaa; 3¢, =T —cymuapHoe Bpeus Aeil-
CTBHS HAIPY 30K la MCNIHI3ZM 32 3a/1aHULII CPOK C1YKOLL.

B 3asucuyvocTtn or couerannil Kiacea HCHOJBb30BAllHsI 11 KJacca Ha-
FPY:KeHISt YCFaHaB.IUBACTCA FPYHNA  pexuMa paloTbl  MCXAIH3MOB
(ta6.1. 3).

Ao suneapenng F'OCT 25835—83 peiin paGoTsl MexaHi3MoB onpe-
aegan no ppasieay locroprexnaasopa, KOTOpbIMi ObIIKM yCTaHOB.Ie-
HBU COCYIOUHE PCANVDE PadoTh TPY30N0BCNMIBIX MAUIH: ¢ PYUHDBIM
npusotoM (P): ¢ Manguasiy upnsoiom — aerspn (J1), cpennnit (C),
Taxeantil (T) n Bacbma 1saccaniit (BT). Hike npuseseno npuveptioe
COOTBEICTRIC  TI'Pyan  pexuMos  pabortwl, yceTasapanpacmuix 1OCT
25835--83 u npasusaamu TocroprexHansopa:

[poriia posuva paGorn vexa-
ssaden no FOUT 25835—&31, 2,3 4 5 0

1, <

Peactvt padord no npaspaav
I'ocroprexsaaszopa . . . .. . J C T BT

[Ipupeaennan B ta6.:. 1 oGias npoaoARNTEIbHOCTE HCIOIL30BAHUA
MEXAHHM3Ma, CUOTBEICIBYIOLLAS haAGIOMY  KIdcey  HCIOJAb30Balilis,
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Ta6auua 3. Fpynuel pexxuma paboTel MEXaHU3IMOB

Knacc marpyxeHus
Knace uenosas-
30BaNHHA B1 B2 B3 B4
A0 M M M 2M
Al M IM 2M M
A2 IM 2M M 4M
A3 M M 4M SM
A4 M 4M 5M 6M
A5 4M 5M 6M —
A6 SM 6M° — : -

Iy
Mpumewanune [Ia3 MeXaHM3MOB NOADEMA IPy3a H MEXaHH:MOB NoAbeMa CTPeabl Kpa-
HND THAHCAOPTHPYIOWHX pacnfabBienibii Me1aii HAH WAAK, SAOBUTLIE, B3PLIBUaThIE BeUleCTBA
# . DYyFHE ONAcHLIC TPY3bl, TPYNia PexBMa PabOThl 10J:KHa OGLirb He MCHCE NHTON. 32 HCKIIO-
HLiHeM CAMONOIHLIN CTPCAOBBIX KPJIHOB, A KOTOPHX TIpynua pexHua paGoibl nonsHa Oblth
U wentee TpetbeR, DTo 1pe(OBaHHe He DPICHPOCTPAHPETCH  HA MEXUBH3Mbl  BCNOMOraTeabHOIQ
Lo nUMd, €CAH OUH HE NPHAHMAIOT YYaCTHe B TPAHCHOPTUPCBANHK NCPCYHCACHHLIN BLIINE FPYy30D.
1

0@ PacCMATPHBATLCA TOMBKO KAK BeJNIUHHA, CJYXKalas OCHOBOH
parieTa TCX ICMEHTOB, LIS KOTOPLIX KPUTepheM Buifopa fABJAseTCd
00 L0AKHTCIBIIOCTL SKCIIYaTaMN (MOAMIHNHIKY KadeHis, 3y0uaTbie
sayeIicnns, sadael). Pecype oTAeTbHBIX 34eMCHTOR MEXaHHU3MOB MOKel
CYLLECTBCHHO OTJHUATLCH  OT  PEKOMCHAYSMOH  NpOA0TKHTEJNbHOCTH
BCNOAB303ANHA MCXaH!I3MOB. PexoMenayempie ¢poKn ¢ay2KGbl OCHOBHLIX
3JC\EHTOB FPY30M0AbEMIbBIX Mallui NpHBeieHsl B Tab.1. 4. Pasanunble
MEN\CHI3MDI TPY30N0,UbCMHLIX KPAHOB MOryT OLITb OTHECCHBI K Pa3jiHy-
HLIN TPynnaM pexuma paGoThl.

Ta6aunma 4. Cpok cayxObl geTaneit rpy3onodbeMHBIX MallKH

Cpox chvon@ibl A, 103 Cpok cny®Gol T, TLIC Y
ipynna pe-
midMa PaboThl
MON@fIIva Moamnuuunku 3yfuaTpie Mo, munuury | 3y6uaibte
{(~w Ttata 3) KaUCHHA neperauu Baast KaueHHs nepeiavu Bann
1, 2,3 10 15 25 1,0 1,5 2,5
4 5 10 15 3.5 7,0 10,0
5 3 8 10 50 13,0 16,0
6 3 5 10 10,0 16,0 32,0

Pacuet nHa npouyHOCTb COOPOUHBIX €AMHILL ¥ AeTaJcii MeXaHH3MOB
TPY3010AbEMHBIX MAIIHH BEAYT B 3@BUCHMOCTH OT IPyfnbl pex<iMa pa-
601Li MeXallli3Ma: pacCUUTLIBAKOT JABHIraTedb H TOPMO3a; ONpeliesioT
HarpyskH, yuHThiBaemble NpH pacuycTe 3/AeMEHTOB Mexanusma, H Ha-
rPY3KH, BLI3HBACMbBIC PAaGOTON 3TOr0 MeXdHi3Ma Ha MeTaqJd0KOHCTPYK-
UHIO; NPHHEMAIOT OCHOBHBIE HOpMATHBHLIC AaHHbIC, KO3(DOHHUHEHTH
3anaca NPpo'HOCTH M 3a11aCa TOPMOXKEHHMs], a TakiKe CPOKH CayzxKObl OT-
LedbHLIX 3JEMEHTOB H Y3J10B MeXaHU3Ma,

Pexxum paGoTul Kparos 6 yeaon ycTanasausaercs FOCT 25546—82
«Kpaubl rpyzonoawemiibie. Pexxumnl paGoThi», COri1acHO KOTOpOMY Bce
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TabGawwa 5 Kaaccw UCnoas3osaHusi  KpaHos

Fooos e OGuiee WHET0 HHKIOR hoace e OCwee yieao nHRI0n
Hou . yoiiis padoiLt wpala 1a Cpok cro 151D 30Ba 1A Padol Kpaia 14 CPUK ero
iV OBl C.1y AOLI
0 Mecuee 1.6 108 i C5 25.10°—5-10°
‘1 l,glg——g,?-l?* 86 5. 10-~1-10°
¢z 3.2-10°—6,3-10° 7 -108—2.10¢
€3 6.3-10—~1.25.10° ' Cé é 186——4‘}(;“
C4 1,25-10--25-10° Cc9 boace 4-108

Tabanna 6. Kaacce! nHarpyxenus kpanos

huiace a1 my Kosdbunuen: Kauwvcrisaitnan capahicpticidka
AGes APy meunua N p v skt Ay, hoEoCld HDL Py ACHNS
;
(0 (BecLva Jerkiiy <2 0,063 [Moctonnnas paboia ¢ rp)3oM,

3aqtre Lo MCHLIINM HOMH-
HAILHOLO

Q1 (aernuii) 0.063—0.125 Hocronmnas pabota ¢ rpysom,
MEHbILNM HOMITHEALHOI 0

Q2 (\vepeuuntii) 0,125— 025 [locrostnas pabota ¢ rpysoMm
CPECH MACCH

Q3 (1stmeablil) 0,25—-0,5 lloctosinnas paGota c rpysom
0oabInOIT Macch

Q4 (secoma TSKenN) 0.,5—1,0 ITocrosisnas paboTa ¢ rpysowm,
NpUEHNAAIOUIIMCH K HOMHIA/b-
HOMY

IPV34[i0TBCMHLIC MALUIHHBLL B 3aBHCHMOCTH OT YCJIOBHIl 11X HCHNO.IL30Ba-
(ST HOAPA3ICTHIOTCS HA BOCEMb IPYII, ONpeIesIsieMbiXx  KJaaccoM
HCHoaL30BaHua (Tal.a. B) W KJaaccoMm HarpyXewus (tad.a. 6). Kaacc
HCNOE306aHUD OTPAXKACT HHTEHCHBIOCTL MCHOL30BalKs KPana U xa-
PARTCPH3YCTCH UMCI0M LIHKJIOB padOThl 338 BPCMH CrO 3KCILIYATAIMH,
Cpok ¢y KO KPAHOB YCTAHABINBACTCS CTAWiapraMi win JApYyTHMH
HOPMZTHBHO-TeXHHuECKIMY jJoKyMenTaMu. Ll padoTel Kpana BK.1IO-
gqact B celst HEPEMCIICHIIC TPYy303aXBaTHOTY  yCTpofcTBa K TPy 3y,
NOTDBCM M Mepemellciiie rpy3a, ocBoOOXKIACHIE Tpy303aXBaTHOTO YCT-
DONCTBA M BUBBPANICHIE Cro B HeXoloe noJoxcenne. Kaace naepysice-
{4 CHPCEIeTHETCST OTHONIENUCM Maccehl 1€pCMellaeMbix KPAHOM TPY30B
v HO GHHATBHO TPY30NOILEMHOCTH Kpalia 3a CPoK ero c1yxk0bl. Macca
i\ aes@aBarnoro yerpoiicrsa (rpefidgepa, HoAbLeMHOTO 3/ 1€KTPOMATHH-
ra, cnipedepa H T, IL) BKJIOUACTCS B 31AUEHHE MacChl NepeieliaeMoro
Daticet Ipysa. Korace HArpyAacHis oTpaX<aeT BIHstHIe Hal pyKelis Ha

U HBJICHIE VOTAJOCTH 0CMCHTOB KOHCTPYKILN hpalla i XapakxrTe-
N e e KOOPQULICHTOM HATPY 3nH

K=\ (L)‘,

N T Qmm

. ‘\' — lm( 10 wirL1o8 paGnT.,l Kpara 3a cpox ero ¢IvikOul ¢ rpy3oM
1 QN — ollwee uneao Lnkaos paboTl Kpala 3a  CPOK  €ro
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CAYXKObl; Quow — HOMHHAILIAS TPY3OMOABLEMHOCTb, I'pynma pexuma
PaGoTBl KpaHa ONpe1C.IsICTCs B 3aBHCHMOCTH OT KJ1acca HCNOJb30BaHHUS
H K1acca Harpyxenns 1o ta6a. 7. Ilpu TpancnopTupoBke pacnJabieH-
HOro MCTalla, UL1aKa, s10BHTHIX M B3DbIBUATHIX BELECTB M PYrHX
Onacitlix rpy30B IPyrna pexuMa paboTbl KPaHa A0J1KHA NPHHAMATLCS
He MeHee 6K, 3a uCK.TI0YeHMEM CAMOXOIHBIX CIPEJOBLIX KPaHOB, A%
KOTODBIX IPyAna pexima paboTel 102KHA NpHHEMATbes He Mchee 3K,
Tat6aunua 7. Tpynnb pexuma paGotsl kKpaHos

K.’laCC HCUOAbL3OBAIIHS
Kaace narpyse-
s co Ci c2 c3 C4 cs C6 c? cs Cc9
QO — — 1K 1K 2K 3K 4K BK 6K 7K
Qi — 1K 1K 2K 3K 4K 5K 6K 7K 8K
Q2 1K IK 2K 3K 4K S5K 6K 7K 8K 8K
Q3 IK 2K 3K 4K 5K 6K 7K 8K 8K —
Q4 2K 3K 4K 5K 6K 7K 8K 8K — —

[IpouzsoiuTedbHOCTE TpPy30N01beMiOl MAWHKHEL (T/4) Npu
pabuTe ¢ 01MHAKOBLIMH N0 Macce rpy3amu

Qq": ZQ,

rie Q — mMacca TpaHCIOPTHPYEMOro rpy3a, T, 2=3600/{, — uHc10 uuK-
JOB B TeuciiMe 4aca 1pH LIHTEJIBHOCTH UHK.1A Iy, ¢. [Ipi paGore ¢ rpy-
3aMH palIHUHOIl Macewl
Al
Qq =\ ziQn
dmad
i
rie 2, — KOJIMYeCTBO UMK.108 paboTbl MpPH TPAaHCMOPTHPOBAHUH rpy3a
maccolt Q; 3a 1 u.
[1pu neperpysxe cuinyvero Mmarepuaia

Q.=2zVv),

raic V — BMectuMocTs cocyia (rpeiidepa, Ganbh, KoBuia u T. n.), M3;
9 -— H4CLIIIHAS ILIOTHOCTL TpPy3a, T. €. OTHOIUCHHEe Macchl rpysa B Ha-
CBIIIHOM COCTOSIHHH K ero odbeMy, 1/M%; Y — Koapduuncut 3anoaHe-
HHs1 cocyda, HpHHUMaeMblil 1715 6ajedl ¥ KOBLIeW paBiibiM edHHHUUE, a
Zas rpefdepos — No CJIC1VIOUHM PeKOMEHAAUHAM, OCHOBAHLLIM Ha
JAaHHBIX ONBITA:

Xapaxtep paGorwst 3epuucrute Kycrosuie

epy3ot opy3nl

3axsaT u3 60.IbUI0M0 CIOA . 0,9—1,0 0,809
3axBat H3 HeDOJLIIOrO CJa08 0,8—0.,9 06—0,75

s onpeleicHHsi TpeOyeMOTO KOJMYECTBA LEXOBBIX NOABLEMHBIX
YCTPOHCTB NOJCUHTLIBAOT CPEAHIOW NPOU3BOLITEILHOCTL 32 IO, HCXO-
As1 113 CPeIHHNX HArpy30K, CPCAHNX AJIHH NepeMclleHHs U CPEeIHUX CKO-
pocTeil ABIKEHHS,
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§ 2. PacuerHble Harpysku

[1pn pacuete Me@XaHHU3MOB IPY30NOAbEMHBIX MALIKWH H UX I.1EMEHTOB
HeoOX0IMMO  Y4YMTBIBATH BCE€ BO3HMKAKOILHME B npouecce paboTel Ha-
FPV3KH, BO3MOXKHOE COBNAaJieHHe AENCTBHA ITHX HAIPY3OK, ONpelcadTb
tanbosiee oNlacHbIC UX COURTAHHA H IO HUM MPOBOJHTH pacdeT Ha Npou-
HOCTL W CONPOTHBJEHHE ycraaocTi. Jus rpy3onoabeMHbIX MallkH BO3-
Muzklibie KOMOHHAUUH PacyeTHLIX Harpy3oK NOAPa3lensiioT Ha TPH pac-
4CTHLIX caydasi.

1 pacuetHBw @i cayuyail —HopmasbHas Hazpyska paboweeo
COCTOGAHUA, BKAOUAlOas B ceOs HOMIHAIbHBIA Bec rpysa M TIpy3o-
JAXBATHOrO ycTpoilctBa, COGCTBEHHBII Bec KOHCTPYKUMH, BETpOBble Ha-
FPY3KH padoyero CoCTOSHES MALIMHDLI, a TakXe AHHAMHYECKde Harpys-
Klf, BO3lIIKaloUllMe B MpoUecce Mycka B TOPMOXKCHHS NPH HOPMAaJbHBIX
VCI0OBMAX HCNOJIb30BaHWST MEXaHHU3Ma H NPH HOPMAJbHOM COCTOSIHUH
1HOIKpaHOBHIX nyTeH. [l 3TOoro pacueTHoro cjyuas OCHOBIBIM BHJI0OM
pacueTa MeTaIMUeCKHX KOHCTPYKLHME U feTa.lefl MeXaHU3MOB fiBJSET-
¢l pacueT Ha COnPoTUBAEHUE YCTAAOCTU, A TAKXKE Ha HArpes, H3HOC H
lvIrOBEYHOCTh. I1pu pacdere Ha conpoTHB/AEHHE YCTAJTOCTH BETPOBYIO
HAIPV3KY MOXHO HE YYHTHIBATb BBHAY €€ OTHOCHTENLHO HeOO0JALILOTo
snauennd, npuhumaemoro pasHuiM 50 Ila, Tlpu nepemeHHofi macce
“pY33d pacuceT Ha COMPOTHBJIEHHE YCTAaJOCTH BeAVT He 110 HOMIHAJILHO-
AV, a MO cpeflienpuBeeHHOMY (3KBHBAJAeHTHOMY) 3HaueHhi. Pacuer
MOTAMTOKOHCTPYKLUHIT Ha COUPOTHB/JICHHE YCTAJI0CTH 0653aTeJILHO NPo-
BOLUTCSA 108 KPaHoB 5-i1, 6-f1 # 60.1c€ BBHICOKHX TPYTN PeXHUMOB paboTH
(.11 KpaHoB 4-ii rpynnsl pexxuma paboThl HeOBXOAMMOCTH NPOBEREHUSN
pacueTa Ha CONMPOTHBJIEHHE YCTAJOCTH YCTaHABAKBAETCS Ha OCHOBE JaH-
4hIN OMBITA 3KCILIyaTauMu; aas kpawos 1, 2 u 3-ii rpynn pexuma pa-
SUTHI TaKoi pacueT He npoussoautcs). ITpu pacyere Ha conpoTHBAeHHE
VCTRJAOCTH HCXOIAT U3 TpeBoraHHs 00CCneYuTh HaleXKHYI0 paboTy BCex
1 ICMEHTOB KpaHa 0e3 HX peMOHTa W 3aMeHbl (3a HCK.JIIOUCHHeM OhICTPO-
A 3IAIITBAIOILHXCA CMEHHBIX JIeTal el MeXxaHH3MOB H 3.1eKTpoo6opyno-
U — TOPMO3HBIX (PPHKLUHOHHLIX HAKJIaA0OK, KaHATOB, LIeTOK ABHra-
ie1eit M T. ML) B TeyelnHe pacueTHOro cpoka, npHsegeHHoro B talb.a. 4.

Il pacueTHbB i cayuaill — makcumainnas pabouas Hazpyska,
shoioualoutass B cebs Kpome Harpy3ku OT COOCTBEHHOIO Beca H HOMH-
« WILHOTO BeCa FPY3a M FPY303aXBATHOFO NPHCNOCOGJCHUS TakXe |
MAKCHMAJAbLHBIE 1HHaMHYCCKHE HArPY3KH, BO3HHKAICLLHe NPH  PEe3KHUX
VCKAX, IKCTPEHHOM TOPMOXKEHHH, BHE3anHOM BKTIOUEHHH H.IH BBIKJIO-
SN TOKA, W NpeaeisHYH BETPOBYIO Harpy3Ky pabodero cocTosiHHA
cantabl, TlpeleabHble 3Hauelns JMHAMH4eckod paboueli  Harpy3kH
+ 0CTBCTCTBYIOT 3HAYEHHIO MOMeHTa NpOOYKCOBKHM MJH 1032  XOLOBHX
1oLree, @ TaKyKe MAaKCHMadLHbIM MOMEHTaM /ABHMraTe.s WIH TOpMO3a,
1o 1napble MOTYT ObITh OFpaHHYeHb! CHEUHAAbHBIMY MPeInXPaHHTEAbHEI-
i verpoiereayu (MydToH npelennpbHOro MOMEHTA, che3aeMbiM NMpeao-
*DAHHTEOILHBIM WTHQTOM, 3eKTpo3aluuTol i T. n.). Pacuer no atomy
¢ 10010 BEIeTCS ¢ YUETOM MAaKCHMAJLHO BO3MOXKHOIO VKJIOH2 NYTH, a

11l 1-13aBYYHX KPAaHOB YUHThLIBaeTcsl MaKCcHMagbHbii KpeH. s atoro
[CICTHOTO CayYast MeTacllHuecKHe KOHCTPYKUHM H AeTaTH MeXaHH3-
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MOB PACCUHTBLIBAIOT HA NPOYHOCTH ¢ ofecreyexlieM 3ajaHlioro 3anaca
npourtocti. [To 310MY Ke pacueTHoMY CJAyU310 NPOBOINTCA TaKIKe NPO-
BEDKd epy3080L YeTOULUBOCTY KPAHA.

Harpyska ot cofctrBeliHOMO Beca KpaHa ¥ €ro 3J1eMCHTOB I0.1/KH2
ONPCICIATLCH MO KOHCTPYKTOPCKOI [IOKYMCHTAUHKH MWW MO Pe3yabTa-
TaM B3BCILNBAHUSL.

HI pacuetnbft cayuaii—wnepabouee coCTOsHUE — MQUUUILGE
Ha OIKPBLITOM BO3.]1YXC HPH OTCYTCTBHH FPY32 H NPH HEMOIBHKILIX MC-
xaHuzvax. Ilpn aton na mMaumny kpose ee coGeTBenHOro seca LeficT-
BYET npejledbias BeTPoBas Harpyska npu LepadoucM coCtofilii Ma-
WHNILL, 4 HEOT1@ HArPY3KH, BbI3LIBACMBLIC CHETOM, 00J€1CHCHI Y I
TeMIicpaTyplbM BosciicTBieM. o sToMy ciayuado ACHCTBHA Ho. PV3OK
NPOH3BOIAT PACHCT 114 JIPOUYHOCTH METALIINCCKIX KOHCTPYKIUL, 1eTa-
JACii HPOTHBOVIOIHBIX YCTPOICTR KPALoB, TOPMO3NLIX YCTPOICTB, To.e-
JKCK, MONALN3MOB N3MCHCIHS BBLICTA CTPCIL], ONOPIO-XOI0BUIX I £.1Op-
HO-NOBOPGTHBIX YCTPOICTBE MO CHHZKEHIILIM 3HAUCHHAM KOIDQHULUICHTA
3anaca HDOYHOCTIL

Hopuarisias narpysaska o1 seca cuera oupcieaseres 1o ropi3oH-:
TAJALIOH NPOCKUNI BOCIPHIIIMAIOLLE!T HOBCPXIOCTI, M LI cpeticli no-
aocwt epponciickoil nacry CCCP nw Cubnpu ce  upuupmalor  pasiof
10° TTa. Toanmay o00CICHeIIS Ha OTTSAKAX, KAHATAX 11 PCIICTHaThIX
3JICMEHTAN MOTATIOKOHCTPYKIWI npHiuuMalor passoit 1—1,2 cu npu
vieantow pece nta 9wl Heperpyskn 0T chera ir o0de.ic g
npH pacdete He Vunroipaotes. CHEroBYio 1 BCTPOBYIO Narpy3skn v.lHo-
BpeMcllo e yunroialor. Harpysky, Bu3uolBACMDBIC FCMUCPATYV DL
H3MeHeNnuaMHu OKpyKalolleHd Ccpeabl, YK43bIBAIOTCS B TEXIIMUECKUX 34-
JaHMsX 1la NPOeKTHPOBAHHE Kpalla M YUMTHIBAIOTCH TOALKO HPIH piacue-
Tax cTaThHueckl HeonpeleTuMmblx Konerpykinii. lonyckaercs nputis-
Math HHTepBaJ Ko.teGauuii remnepatyp =-40°C.

[To sroMy pacyeTHOMY CJayuai NPOBOISY TAKKe MPOBEPKY COHCT-
8enHol ycrotinusocru kpaua. Ilpu onpeieaeHnn 1CHCTBYIOWHX HArpy-
30K HOJOMKCEHHE CTPEibl, MOBOPOTHOH HACTH H FPY30BOH TEJEKKI NPH-
HUMAIOT Handoace ONacHbiM, T. €. €O31a0iiM HanboIbliine HATrPY 3KH
B PACCUNITHIBAGMbBIX ICMCUTAX.

[lpn MoluTaKke H nepepn3Ke KPaloB KPOME VKASANHBIX BHIUIC HArpY-
30K BO3HHKAIOT MOHTA/KHBIE H TPAHCHOPTHLIC HATPY3KH, KOTOPLIE HEO0H-
XOANMO VHHTBIBATL MpPH HNPOBCPOUHOM pacueTe, a TAKMKe Mpi CovTaB-
JeHHIl NPOeKTa MOHTAXKA 11 BhIBOPE MCCT PACHOIOKEHUST OHOP 1 CHO-
coB0B KPCILICHISl NCPCBOINMBIX 3IEMCHTOB KPaHoB. DTH Harpy:ail b
pPAAC CAVHAECB MOPYT 0Ka3aThesl BCChMaA IHAUUTEILHLIMH H CYHICCTRCH-
HO OTJIRUATLCS OT padouux narpy3ok. [Inn 37O 9JeMeHTBLl KOBCTPYK
LMH, He gi)s10uuieest padomiIMIl UPI IRCIIVATEUNH, IIPH MOITa-~ ¢ M-
CVT oxasaThest padoulay, PAcTslyTHe 3J1eMCHTbL MOTYT CTdlh cika-
THIAMIL (1 T, (L

PacueT Jera.eil Ha CONPOTHBIEH!E VCTAIOCTH, H3HOC 1 §irPoR
(I pacverunifi cavaail)  OpoH3BOIAT O IEBHBAJIEHTHLIAL Ha-
FPY3&an, T.e M) TaKHM NAlPYy3RaM CTAHLIOHAPHOIO PRI, w0
TOPLIE BLI3LBAIOT TV KC CTCHCHDL NCTA0CTHGIO HOBPCAIEII 1T &l
B TCHCHHC PACCMATPIBACMOIO €PORA CIVIKOL, Kak 11 QaKTHUCCKIL Ail
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CTBYIOLLAA HArPy3Ka HecTallionaploro pexHuma. DKpuBAJICHTHAN Ha-
rpy3Ka ONpeleasacTCs no rpaukaM 3arpy3kd xexanHiMa BO BPCMEHH,
1OCTPOGHIIBIM € YYETOM AEHCTBUTEABHOro pexiMa  pa6oTth. Ooiuui
CPOK ¢.1yAKObl JeTa’elt HA3HAYAIOT B 3aBHCHMOCTH OT IPYIIibl pexHMa
paboTLl H A5 pacueTa MOXHO N0.1b30BATLCS daunulMy a1, 4.

[Tpu orcyreTBun rpadgukos ACHCTBUTEALION 3ArPY3KH MCNZHH3MOB
MOKHO 110,1b30BaTbCsl YCPEAHCHHBIMH rpaduKkaMi HCI0b30BAHNIS Me-
XaHHU3MOB [0 IPY30NOABEMHO-
cTit (puc. 46), MOCTPOCHHBIMH .

(o]

Ha ocHOBE OBOOWICHHS ONBITA T T~ | poifr | 5wr A i1

NCNAYATAIHE PASJTHYHBLIX IPY- g8 - | 1 Je - -

3000 TLEMBBIX MaWKH. a6 A ap ' '
OKBUBaJCHTHAA narpyska . L

G‘n:n:k;le.lx v M= R “q . .

=RaMmax, 13 Grax H Mpax— [ I N '

MakcHMabHasa pacueTHas Ha- L—T———— e -

: ety o 10 VoL e R 1
rpy3Ka (cuola HI MOMCHT), ; I -
YHUTLIBACMAS B pacucTe Ha Co- 5, o
IPOTHBIEHNE  VCTAJOCTH MO ; “ e T
I pacuetnomy cayuaiw; ky,= 64| -~ 1 1 l
=kukekrp — KOYDDIHIHEHT 40 b I |
JOJTOBEUHOCTH, R —3(03(1)(1)11- ul | » .. |
IWHCHT, yunThiBalownit nepe- | ¢ ; 0 _ ‘
MEHHOCTb HAarpy3kH BO BP€- i, 47 | = 84 ]

MCHH: 67 0v 46 68 10+ 67 v 06 97 0L

7 x

J mV A] ( ; )m N; »
G = 2 -
Urinx Ny Puc. 46. Tunosue rpathuxkn HarpymeHns

PAEC m — NOKa3aTesb CTeNeHH
ypaBHeHUs KpHBofi ycragaoctu Bedepa. [Tpn pacuete Ha KOHTaKTHYIO
\CTAJOCTh MIpHHIIMaeTcs =23, a pPH pacueTe Ha yCTAJOCTb 110 H3rUOY,
KPY4YeHHIo, pacTskeHuto H cxkatuio m=9. CpeaHue 3HaueHUus koddpodu-
IWICHTA NMEPEeMEHHOCTH HAarpy3KH A5 pPasjHUHbIX MEXaHH3MOB MOCTUBAIX
KpaHoB oblero HazHauenus npupeents B Tal.1. 8,

Tatanuwa 8 3navenus koad¢uumenta nepeMeHHOCTH HATPY3KH kg

Merauusy nepeiRHACHHA

HeKkazareab ctencuu \ »
bV DUBHCHHI RPHEOI AMevaminae uoheva
LCradocT Beacpa TUACHKKI MOCT G
3 0.55 0,65 0,60
9 v 0,80 0,75

Do G, u V' — coOTBETCTBCHIO TEKYUIasl HArpyika m unedo

P copee teiierrug, npuHnMacysie 1o rpaduxy (PakTHUCCKOFG  LC-
CBAHIY MEXANHIMA 34 PACUCTHUIL Cpok ¢IyARSHE WV, —— cvavap-

hovo G0 HHKIOB  Harpyikelust 3@ pacuetibil  Cpox  CiaviKOHI;

€0



Tadtnanua 9. 3uauenue Gastl UCObITAHUIA

Pacrer Ietann No
Ha u3rué uan kpyuenue Baau 4-108
3y6ba 3y6uaruix KoJdec 4-108
Baa ¢ nanpeccosantoii 1eradbio 107
Baa npu nosepxwocTHOM yn- 5-108
pouHCHHH
T1o KOHTAKTHLIM HANPHKCHHAM 3yv6ba 3yfuaThix Ko.1ec 107

[
k.= V No/Ny—ko3pPUUICHT, yuHTHBAOWN CPOK CIYKOB AETaJH;
Ny — 6aza ucnviTaHufl (41CJAO LMKJIOB UArpy:XKeHUs), NpUHHAMaeMas 1o
TabJu. 9.
[Tpu pacuere Ha KOHTAKTHYIO NPOYHOCTL 1CTaJCil MexaHH3Ma lepe-
JIBHIKEHHSA

N,=30Tn,,
a npy pacucTe Nla Kpy4eHue jAeTadcii MexaHuaMa MoAbeMa W NCPeABH-
HKCHUH

N =60T#',

r1€ fi,— 4acToTa BPAalUeHHs fe-
TaJau, 06/MuH: Aas1 MexXanHu3MOB
noapema np=0,97,0n 1 418 Me-
XaHK3MOB NepeiBHKEeHHUS

1, == yoy?/ 0,01TTB;

fyow — HACTOTA BpallleHus TpH
/1B7, ycTaHoBMBILEMCH ABHXKeHHH; T —
cymaapHoe Bpemst paGoTe Mexa-
Puc. 47. Unicto Braodenna i’ B MHHY-  HU3Ma 33 NOJHBLIH CPOK CaYKOH,
TY 74 MEeNAHII3MOoB  KpaHos o6uci o Onpe 1eageMoe no ypaBIIEHHlO

HA3HAUCHIS: N o
, ) (3); A — uncJo BKJWOYEHHH Me-

— neauema; 2 — HOPCIBUAKCHHA TEIACHKKH.

J — HePCABHACHNN KPaka Xanu3mMa B MHHYTY MauudHHOTO
BPEMCHH, IPHITHMaemMoe 444 Kpa-
HOB o0Ulero HasnayeHus MO JAaHHBIM pHC. 47 NpH  pasJHYHHIX 3HA-

e
YCHIAX OTHOCHTE.IbIIOH MPO 10K UTEILHOCTH BKIOUEHHS; Rep=1/ l/a—-
KOG HILHEHT TPCIIMPOBKY, TAe @ — napaMeTp, 3aBUCHIIHA OT MaTepH-
aja i COOTHOWEHHA YPOBHell HanpsixKenui, onpeaeaneMulil axcnepuMen-
TaabHO. [IpH OTCYTCTBHH KPaTKOBPEMEHHBIX MHKOBBIX NEPErPY30K, BHI-
3bBaeMblX AHHAMHYECKHMH ABJeHHAMH, a=1 u R;p=1. [lpu Hannuuu
KDaTKOBPEMEHHbLIX NEeperpy3oK BLICOKOrO ypOBHA
a=1354-0,51g3,,

rae .= .Nu/Vp — Ko3dDPULUHEHT OTHOCHTEILHON NPOIO.TKHTEALHOCTH
IHKGBOIT HArPY3KH ¢ YHCJIOM LUKJIOB HArpyXKeHus, pasHuiM Np.

Pacuer Ha conpoTHBJIeHHe YCTAJ0CTH NPH YHCAE LUK.IOB NepeMeH-
HbIX HanpsxKenuit Ny>2-10° Beayr no 1auTteabHOMYy npeaeny
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BolHOCIHBOCTH;, npu Ny<C2-10°—no orpaHHYeHHCOMY
npeleny BbHOCIUBOCTH;, npu Ny<C10% pacuer na conpoitr-
JCHIC YCTAJOCTH He POU3BOAMTCS.

Ilpu pacuete 1eTa.1eill obulero HasHaueHHs HeoOXOAHMO YUHThIBATh
ovOGeHHOCTH HX paboThl B IPY30N0AbeMHLIX MauluHax. Tak, mpH pac-
HeTe BAJOB, cOeNHHSIeMBIX 3yOuaThiMM My(pTamu, ciaelyeT VYUHTLIBUTL
13rnHaloULHl MOMCHT, BO3UHKAOWMNA OT TPEiHa MeXy 3YOLAMU Myv{-
1L), YBCJIHUHBAIOWHA O6UIYIO HATPY3KY, KOTOPHIl NPHHUMASTCHA JeiiT-
BVIOLIUM B IJIOCKOCTH, HPOXOAsilleil uepe3 ocu BaJjoB, # pasHbiv 0,1
HOMUHHAABHOTO KPyTSIEro MoMeHTa, nepejaBaeMoro mMydroil.

Makcumadablioe 3HaueHue pacueTHOH CHJBL WJH  PAaCUYCTHOTO  M(s-
MCHTA:

Gmax=k0no\l Lt Mmax":klwuomv (4)

r1e Guon M Moy — CIL1a 1T MOMCHT CONPOTHBIEHHS, onpejesasieMble OPH
paboTe MeXaHlu3Ma ¢ HOMHHA.ILHBIM TPy30M; kB — pacucTHbll Ko3pdhi-
(LHCHT Neperpy3KH, NpUHUMaeMblili B 32BHCHUMOCTH OT THHA Mexaliu3Mma:
TS MEXAHH3MOB nodbeMa k=1,1; 145 MeXaHH3MOB nepelBHXEHUn H
1IBOPOTA 3HA4YeHHs1 R MPHHUMAIOT B 3aBHCHMOCTH OT THMA 3JeKTH(-
ABHraTeas.

Tun dsucareas k

Kranosnili KOPOITKO3aMKHYTHIH . . . . 3,0
Kpd,rom,m noCTORIHOIO H mpcwcnnoro TOKa ¢

a3y poTopoM . . . . 2,5
Acunxpotunlll ABHrarte.b oémenponumnenuoro

B 1 - 1,7

IMpn uneae uukaos Harpy:kenuss Ny>=10° 3y6uaTble nepepauu rpy-
JONOABEMHBIX MAUIHH PacCUNTBHIBAIOT  HA  COMPOTHBJEHHE YCTAJNOUTH
padoueil nopepxHocTH 3yObes, a npu Ny<(10> —Ha npouHocTs nog
SeiicTBHEM MaKCHMAJIbHON HArPY3KH, BO3LNMKaWIeH B npoueccax ny.ka
It TODMOXKCHMSA, TIO YCJIOBHIO NPCIOTBpAaLLClins niacTHyecKol aedopva-
I WO XPYDIIKOTO PaspyLICcHus [IOBEPXHOCTH 3y0a 1 pa3pyuleHlst 3y-
na ot uaruba.

15 10 LIUHIHIKOB KaueHlsi 10,1beMHO-TPAHCIOPTHBIX Malllill Hau-
O0J10¢ ONACHBIN COCTOSIHIEM SIBJSIeTCs BOCHDUSITHE MMM HArpPYy30Kk Hes
alleHHd, YTO NPHBOINT K [OSBJEHHIO OCTaTOUHLIX Jdedopma 'uii
(.IVIIKK Ha OeroBbIX AOPOXKKax), Tpeulnnam, paspyilendio jlerajeh 1ol-
snndkos. [loawunnnky, naxoasiiecs no Harpyv3Kkoil 6e3 ppauteiis,.
4 TakkKe NOJALIMNHUKH, paboTaloline ¢ 4acTOTON BpaleHust n<< 1 06/x1H
{ianpuMmep, ynopHeiil NOMIMNHIK TPY30BOFO KPOKa, MOAWIHIHUK! B
S10DP2X KOJJOHH KpaHoB, HA KOJOHHE M T. 1.), noaGHpaloT no cTat |-
"CCKON rpy3o0noabeMHOCTH, HpHBeleHHOl B KaTtaJjore Ha
IIOIIUHAHHKA KaueHHs. Tak Ke MoaGUpPAIOT U MOAWIMNHHKH, KOTODbIE
LI1eAbHOe BPEMst BOCHPHHNMAIOT HATPY3KY B YCJAOBHAX CTATHUECK'FO
43 1CHCTBUA, AaXKe €CcaH oHH  HeKoTopoe Bpems paboTanT npu
©>1 06/mun. pu wactore BpaweHus n>>1 o6/MHH pacueT MOIWHA-
1 KOB BeAYT Ha A0JITOBEYHOCTb MO HX JHHAMHUECKOH Tpyi3o0-
moAbeMHOCTH, NpUBEIEHNON B KaraJjore, npHueM 171§ NOIILUMI-
rrnop, paboTaowix npH yacTtoTe Bpautcuus 1—10 o6/mun, npuniva-
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0T n=10 06/mun. Pacuer Ha AoaroseunocTs NOLUMNHIKA, paGoTalo-
LIEro NpH NCPpeMCHHOM PeXUMe HArpyXKCeHHS, HPOBOASNT MO YCJIOBHOM,
MOCTOSTHHON NO 3UAYEHUIO  3IKBUBAJICHUTHOI HAIPY3KC, BbI3LIBAIOLLIEH
YCTA10CTHBIE HOBPEHKIACHHS TOro XKe HOPSIKR, UTC H CYMMa Brex llepe-
MEHHDBIX (PAKTHUCCKUX HArpy3ok. JKBHUBAJCHTHAS HArpyv3ka onpeje-
ARETES ¢ YUeTOM (PaKTHUeChoro LTI VCPCACHHOrO rpadira padoTsl
MCXaHII3ZMa (CM. puc. 46) B 3aBHCHMOCTI OT IPynisl PeAKUMA PAGOTHE:

n t .on t NN t
m | Gl 1Tl_§_02_2__3_|_____L(,i_;_ N

n n T ' n 7T

rie Gy, Go, ..., G, — nocTORHIBIC UPHBCACHIBIS HATPY3KI Ha 1O TUKI-
HIEK TP Pasiuiioll sMacce TPauCHnopTHPVCMOro rpyia, AciicTBYOLHe
COOTBETCTBCIHO B TCUeHNe BpeMeny [y, fg, ..., {; 38 CPOK CAVAKOLL, NPH
COOTBETCTBEINVIT vacToTe BpalLCHHs £, /12,..., n;; T —oGuwit pac-
YETHbIA CPOK CayKObl MOAMIMINIKA, U; 7 — 4aCToTa BPaulCHUsS 1eTanK
IIPH VCTAHOBHUBUHICACS PCAIMC At ABUAKEHUs, AISILUCIOCs Handoaee
A0.1TO.

L8t MexanusyMos ¢ 3JeKTPOABHIATEICM HOCTONHHOTO TOKA, 4acToTa
Bpauietist KOTOPOro CYWECTBCHHO 3aBHCHT OT HArPY3KH, HCUGX0I1HMO
MO XapaKkTCPHCTHKE IBHFATE.I YCTAHOBITL 3HAYEHHC YacTOThl Bpalle-
HUs, cooTBercTRyomei Kaxofl 3 Harpysoi. [l MexauusMoB ¢ npa-
BOI0M OT 3JIeKTPO.IBHraTtens LepeMeHHOrO TOKA, MaJdo  MCHSIOUIEero
YACTOTY BPALLCHUSI NPU H3MEHEHHH HACrPY3KH, ¢ JA0CTaTOYHOH cTe-
NCHBIO TOUYHOCTH MOXKHO CUHTATL YaCTOTY BPalUCHHS, lIC 3aBHUCAILYIO
OT HArpy3kH, M NPUHIMATDL B pacuyeTax 4acioTy BpallleHUs [ABHTaTeAs
npy Homunaaenofl narpyske. Koaebanus 1actoTol BpallteHust B nepUoibl
HEYCTAHOBHBLIUEIOCH IBHIKEHHs He YUHTHIBAIOTCS.

HauGonbwas Harpyska Ha no/unHuk Guax Onpeiedasietcs ¢ yde-
TOM JMHAMHYECKHX HArpysok no ypassenunio (4). Mias pacucra non-
IUHITHUKOB M0 CTAaTHUCCKUNH  IPY3CNOADLEMHOCTH  [IPHHHMAIOT MaKCH-
MaJbHbie Harpyskit padouero u Hepadouero coctosuust Mauiuab (I u
Il pacuerHnte cayuau); ajas pacueTa Ha NOJFOBEYHOCTL 1IPHHEMAKOT
HOpMaJabLIIble HATPY3KH paboucro coctositiis (1 pacueruniil cayuaii).
HuHayuyeckas upuBejeHHas Harpy3ka, 1o KoTopoii 1o16upaoTt noi-
WIHITHIIK,

Gu = (laKu kékre\nn

11e ka-— xoa@duiient 6e301acHOCTH, YUITHIBAIOULI BJHSIHHE AUHA-
MHUYECKIX VCHINI, BOZNDKAIOULLX B PasjdnlulblX MexanusMmax, Ha AOJ-
TORCYHOCTDL MO LMININKA KaueHUsl:

Tunet Mawitn 4 MEXaQHU3IMOG kg

MexansMul pyiubIX Kpanos, koK 0 pyunsie Jede ks, npi-
BO{BI JICHTOUHBIN }\OIIBCth()B " p()J’lHl\OUII()])I.I. Hpum»_u,l vn-
pasiacHid . ... . . 1,0
MexaunaMpl 110 1bCVA Beex l\[)dllOB 3ucu1ponm i vonopcw—
COBLIE TCACHKRIT, JCOHC, (K ¢ MCNAMIMCCKIM  IPHBOLOM, 11pPH-

BOH ANPTOR, ICRAJATOPOR H 3ICBATOPOB . . . . « . + « . 1,2
Mexanmnl nepeasizaenust reackex.  Mexaunavun nogopora
RPAHNB 11 LLMCHCHIISE BHJICTE CIPEALL . . o o o v o o . . . 1.3

~)
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Mexaunsmpl NepeIBHXKCHUA KpaHos. ,\'o,maue Koaeca Tee-
AHMCK, ONGPbI MCNAHHU3MOB NOBOPOTA KPaHOB, NPHBOAbLI 10,1~
BCCHEIX KOIIBCI"ICpOB H KapeTky, NPHBO/LI NJAaCTHHRYATLIN H
chpefnoBLIX KOHBCiepOB, MeXaMH3Mbl TepeiBHKeHHs BIJIO-
BbIX NOTPy3HHKOB H BATOHETOK ., . . . . . « « . . . .

XOlOBbIC kOJ¢Ca Kpanos . . . . . PR

Huepunonnuie u snpaunoiunsie KouBcuepu e .

— e —
[ X200

Rremn — TEMAepaTypHblil KO3p(PHUKEHT, NPHHIMACMBII 110 CJa€1YIOUIHM
pexoMeH1alUHAM:

Pabouasi TeMnepartypa
noawnnuuka, °C. .. 100 125 150 175 200 225 250
Kosdrnent Arewn . . 1 1,05 LI LIS 1,25 1,35 1.4

funavMnueckast rpy3ono,tbeMHocTb C 32BHCHT OT Pa3MepoB H KOH-
CTPYKILHII NOAIWHAHHKE ¥ COOTBETCTBYET pecypcy nollunuuka Ny=
= [0v,

[lpu TpeByemoii doaroseunocts nolunnmuxka 7, u, 11 4acToTe Bpa-
ILCHIst /7, 06/MHI, HOMHHAJLIIAR 104TOBYHOCTL L, M.IH. LHKJI0B, Bbi-
paxaetcs GopMy.aoil
60n .

— 7.
106

Ipu ston Tpedyemast IHHAMHUECKAS IPYIONOLBEMHOCTD

C'rp =G, nl’] L,

rie Gy — JuHaMitueckast MPUBCIeHHAs Harpy3ka; 1 — 10KasaTedb
crenent Kpusodi yetadocTi Beoiepa: 1051 mapHKonoILHABUKOB 171 =3,
JUISL POJARKONOLUHIHEKOB = 3,33.

lo Rataaory na no UUnnniKH Kavehis nodblpacTcs HeOOXOAHMbBL
HOJNUMBUK  TaK, 4TOOB €ro AHHAMINCCKAs I'PY30NOTheMHOCTL Obl1a
pasiia naH Gogbine TpebyeMoil AHHaMHueckod rpysonoibeMioct Crp.

B 10.beMIo-TPaHcHOPTHOM MAUNTHOCTPOLHHN HHIPOKO HPHMEHAIOT-
¢ BBINVCKACMBIC NPOMULILLTICHHOCTBIO PCAYKTGPLL PA3IHUHLIX  THAOB,
HANPUMCED WETNLIPIMECKIC FOPH30NTAABIBIC ABYXCTYNEHUATbIE KPaHO-
soic peiayktoput tinos 112, 112¥, PLLA, PM; tpexctynenuathie ropu-
SOHTAIBIBIe LN ApHYecKkie peayktopol Tina L3y  o1HocTynenua-
THIC TOPHBOHTABHBIC IULIHLIPHYCCKHE PCiyKTOopbl Tinon PLIT w LIY;
ROMIYECKO-LILHILAPHUCCKIIC PEAYKTODLI: ABYXCTYHeHuaTuie (¢ ORAHOR
ke naeckei erynenno) tinna KILD o tpexceryneduatoie (¢ asyvsa
nanapuueck i erynennan) tuna K112, seprikaapibie Tpexerynen-
NaTHC WTEApIieckne pevkropol Thios BK, BKY, B400, a takme
LobonIHLIe RpatoBuie Motop-peavKTopht Tuna K-35, coctosiuite u3
PIAMCBOIO WICKTPOIBITATCAR, TOPMOZA M $CIVKTOPY, GOLCTHHCHHLIX
1 o1 000K; raogonansie peayktopsl THina PIC-160 a1 MexadusMos
noabema JUgToB.

Budcon pelyKTopa nponsgeuTes B COOTBCTCTBHIL ¢ YKA3aHHSAMH
GEPICICBUWN HOGOME 10 1A PO KTOPLL 1o PACHETHON MOIHOCTH, KOT0-
Pd COCEREA OLITL panna Bl MCHLING MOLLIOCTH PelyKiopa, ykasau-
L3 HOPMATTH IPH COOTBCTCTBYIOULCH HACTOTE BPAICHHS,
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[Tpu pacueTe MPOYHOCTH M YCTOHUKBOCTH CPY30MOIbEMHBIX MaUIHH,
poGoTawIKUX Ha OTKDBITOM BU3J1yxe, Hal10 YYhTHiBaTb BETPOBY IO
Harpysky, koropas coraacio [OCT 1451—-77 «Kpausl rpy3so-
fie. beMubie. Flarpyska serpopasi. 1lopybl 0 MeToL onpeletenis» noit-
pazgeasieTcs na 8erposyro HaspysKy padoueco cocTostrus (npu AeHCT-
Biili 9TOH HArpPy3Kii Kpail JIODKCH HODMAJbLHO padoTaTs) 11 11a Harpys-
Ky Hepabouezo cocroanus. Harpyska paGouero cocTosiHUsi YUHTbLIBAET-
CA MPH pacyere MeTANJOKOHCTPYKUHH, MeXaHH3MOS, TOPM0O30B, MoLl-
HOCTH JBHraref, coOCTBEHHON ¥ rpy30BOil ycTOUMBOCTH KpaHOB. 3a
BC(DOBYIO 1AFPY3KY Ha Kpan B ero padouycy coCTOSIHK LIPHHHMACTCS
Hperedabiias BCTPOBAsl HArpy3ka, NpH KOTOpoull ofeciculiBaeTcss HOP-
Ma.1 Has 3KCAJyaTaullss KpaHna ¢ HOMHIHAJIbHBIM Tpy3oM. [lpeneabuas
BCTPOBAST HArpy3ka Hepalouero COCTOSIHIS Yy 4HTLIBAETLS NpH pacucTe
MC A JIOKOHCTPYKUMH, MEXaHN3MOB HOBOPOTA 1 [EPCIBHKCHHSA, H3Me-
HEeHH Bbl1€Ta CTPE.Ib, oceil H BaJOB X0 10BbIX KO.1CC, MIPOTHBOYIOHHBIX
VOIDOUCTB ¥ cOOCTBEHION YCTOUMBOCIH KpaHa.

3CTPOBAs Harpy3Ka Ha KPaH ONPEICAsieTes Kak cyMMa cTaTHUeChod
31 AnitaMuueckoil cocrasastonlix., CratHueckas COCTaBISIOWLAs, COOT-
RCTCIBYIOWASE YCTAHOBHBILIEHCA CKOPOCTH BeTpa, YUUTHIBACTCS BO BCEX
cayunasx pacuera. JluHaMuueckast cocTaBisioULas, Bhi3biBacMas U3Me-
HCHHEM CKODPOCTH BeTpa, YUMTLIBAETCS TO.ILKO NMPM pacuere ua mnpod-
HOCTH MeTaAJTHYeCKHX KOHCTPYKUHIA M NpH  UPOBEPKE  VCTOHYNIBOCTH
K[:aHOB NPOTUB OonpokKuabiBaHus. J1s GauleHHLIX Kpauos 3llaueide
JiHitaMHUCCKOR cocTaBJsiowed onpeideasercst no FOCT 13994—81, a
B OCTAJIbHbIX CAyYasgx — MO HOpMAaM NMPOEKTHPOBANHS.

Cratuveckas cocrasiasiioman F Berposoit narpysku, aeficTsyioluas
Ha 3/eMeHT KOHCTPYKLMH HJH Ha rpy3, onpejaenasercs no dopmy.ie

F=pA, (5)

rie p— pacnpejesieHHas BeTpoBasi Harpyska Ha 3JICMEHT KOHCTPYK-
UHH WY TPY3a nuoinaabio A B 1aHHOH 30He BLICOTLI:

p=qken, (6)

T¢ ¢ — AHHAMHUYECKoe NaBJjeHHe Berpa Ha Bhicote 10 10 m nax no-
BCPXIIOCTbIO 3€MJIM: 3TO JaBieHde cBf3alo ¢ ILIOTHOCTBIO BO31yXa
p=1,225 kr/M® 1 ero CKOpOCTBIO ¥ 3aBHCHMOCTbIO ¢ =pu%/2 (npn pac-
ueTe CKOPOCTb BeTPa MPHHHUMAeTCsi HAMpaB.ICHHON Mapaliennilo mHo-
BepXHOCTH 3eMJan); kB — KoapdUUICHT, YUNTLIBAIOUHA H3Melcniie IH-
HAMIi4eCKOro AaBjieHHst B 3aBHCHMOCTH OT BLICOTHI PACHOJIOMNCIHHSI 3Je-
MEITi HafA MOBEPXHOCTLIO 3eMJIH:

Bricota Hamx mo-
BepxHocTuio, M . 10 20 40 60 100 200 350
M BLINC

E .. ...... 10 125 155 1,75 21 26 3.1

(2119 TPOCOBHIX OTTAXKEK H KAaHATOB MNMOJHCNACTOB 3HAYEHHC KOIPPH-
LHEHTA R AONYCKAETCs IPHHUMATb HOCTOSHULIM M ONPeLedTl ero Ads
YPOBHSI, COOTBETCTBYIOLIErO TOYKE, PACIONOXKCHHOM Ha paccrosiiin '3
WX AJHHBL OT BepxHeil TOYKM HX KDEILIeHHs K 3JeMeHTy KpaHa);
¢ — K03 PuuHeHT a3poAUHAMHUYECKOH cHAN (ko3ddHuueHT J1060BOTO
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COUPOTHBJICHHS),  3HdJelne  KOTOPOry MpPHHHMAacTCest [0 AJHHbIM
TOCT 1451--77 B 3aBHCHMOCTH OT KOHCTPYKTHBLLIX 0OcoOeHHOc red
ICMCHTOB Kpalla, Ko @uuueHra 3anoaitellliss gepy 1 cTencHn Bx 1e-
PCRPBITHA JAPYEUMI 3JCMEHTAMI {3aTCHCHHOCTL), OT PA3MCPOB  3.1e-
MCHTOB, HAUPARICHHS CKOPOCTH BETPA; # — KO3PQHUHEHT Neperpy3Ky:
(DI olpeIeJACHHN BCIPOBOA Harpyaxku paboucro coctoauus n=1, a
HDIE ONPCICSICHII BETROBOH HAMPY3KH HepaGoueio COCTOSHUST NP bac-
vele KOUCTPYKUHH KpaHa 1o MeToy Npeieibiinlx coctosiiiit n=1.1 1
1 pacueTe MO METOTV JIONVCRaeMblX HANPsACHNI n=1, ¢caau B inp-
AKX HE UPOCKTHPOBAILIC JLaHOrG KPaHa He 3a/daHbl Apyrie 3HaucHis
21010 KOIEHILICIH a.

Pacueruas naomain A sa¢vmenta MeTadI0KOHCTPYKIIIT OpHiva-
cre no penonvettatisy FOCT 1451 --77 B zaBucuMoctTt 0T Kougiry-
PALN B paCHOdoACHIs 2acMeHTa, Pacuethas naowais /A rpysa onpe-
ACASICTCSE [0 34 TaHHLIM pasMepaM Ipysa wa npubgiKeHio no ero
maccee:

Macca rpysa, .. 0. 10 20 50 10 20 50 100
[aowab rpysa .,

M2ooo0 0oL . 200 28 40 7, 10 16,0 25,0 36.0

MunuMaJjibHOe 3HaueHHe BETPOBOM HArpysku Ha rpy3 NpH pacuere
npunumaercs 500 H.

Pacuetnas naowasb rpy3oBbIX H XOAOBBIX TeJexek, Jebelok, an-
napainbix wkados, 6astacTiblX MJAKT POTHBOBECOB, IPY30BbIX MOJBe-
COK, KaOKit ynpaB/iCHHst H T. . ONpeiensiercss Kak [POeKUHA HapyX-
HIOTO KOHTYpa Ha MJOCKOCTb, [CPHEHAUKYJSIDHYIO HanpaBJAeHHIO CKO-
puctu Betpa. [lpu stom npunnaalot ko3hGHUHEHT a3poiHHAMHYECKOH
cuabl ¢=1,2.

JnnaMuueckoe aaBjaeHHe BerTpa g na sbicote 10 M Haa noBepx-
HOCTLIO 3eM.JIHM AJdst pabouero cocToslIMA KPaHa UPHHHMARTCS C YYETOM
Cro Ha3Hauenus 1o cjaeilyiollnM PeKOMeH allaM:

Kpano g, fa

Crponrenblble, MONTaXXHblE, A5 TOJHTOHOB XKe-
Je300eTOHHBIX H3JAEJNHH, IITYYHBIX Tpy30s, a
TaKke CTPenoBbie camMoOxojnble oOLiero Hasna-

CHMSL « v @ v v v e e e e e e e e e e e o 128
B peunblX u MOpckMX mopTax ... . . . . . . . 250
PaGotatomue Ge3 nepepniBa . . . . . . . . . . 500

Ecan npencnbnas setposas Harpy3ka pabouero cocTosiHHst, nefict-
8110111 HA TPY3 HJH 3JICMeNT KpaHa, OrpaiiHyeHa ycJOBHAMH 6e30-
IIACHOCTH BE/teHdst paGoT, To AONycKaeTcs NMPUHUMATb 3HAYCHHMe JAHHA-
\THYECKOTO JlaBJeldsl ¢ B COOTBCTCTBHH C TEXHUUECKHMU 3aJaHUAMU Ha
npoekTupoaniie, Ho He nike 50 Ila, Ilpu orcyTeTBHM JomO.IHHTEND-
HLIX Tpe6oBaHMH, HPELYCMOTPEHHLIX TEXHHYECKHM 3aJaHUCM Ha NpoeK-
[IPOBaHHe KpaHa, BCTPOBAast Harpyska pabouero COCTOSIHUA, YUMTHI-
BacMast NpH olpeiesICHHH MOUHOCTH NPHBOAHLIX ABHIaTe1eil KpaHOBBIX
AMCNAIIM3MOB, He 10/DKHa npesbiltath 70% oT cTaTHueckoll cocTasasio-
neit BeTpoBoil Harpy3ku Ha KpaH WJH Ha COOTBETCTBYIOUIHH 3.J€MCHT
npaHa uau rpys. [lpn onpeneenny BeTPOBOH HAarpy3kH Ha rpys Kos¢-
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PHUHEHT 23pO.AMHAMHYECKON CHJIBI ¢ NPHIIMAETCSl paBlibM elulHIe;
Koahpuumrenr £ npy 3ToM 6CpYT N0 MAKCHMAIBLHO BbICOTE NO1beMa
rpysa.

Sliamuueckoe Aasaenne g na suicore 10 M a1 HOBEPXHOCTBIO
SO L HePaBUMero COCTOSHINSL KPaHa NpuliiMaeTcs B 3aBICHMOCTH
ot paiiona na reppnropun CCCP B coorseretsnn ¢ FTOCT 1451 —77.
Bea reppuropusi Coserckoro Colosza pasicaena na cemb pafiodos, rie
JAMHAMHYCCKOE JlaBaeHKHe npiHHMaioT pasHbiv 270, 350, 450, 550, 700,
850, 1000 I1a. B tom cayuae, ccau paiion ycTaHOBKH Kpatia TOUHO He-
H3BCCTCH, AMHAMHUECKOE 1aBJACHHE § JONYCKAeTCsl IPHHUMATL PaBHbIM
450 Tla, uto cooTBETC IBYET TPCTLEMY pafiony.

§ 3. Monyckaemble Hanpsixeuns

B noabevHo-tpancnopTHOM MaluMHOCTPOCHHH RPH pacueTe Mexa-
HU3MOB NMPHMCHSIOT Ouppepenyuarvrolii metod onpedenenus donyc-
KQesibtx Hanpasdcesui: 11a KaKAYI0 ACTasb B 32BHCHMOCTH OT CTENEHH
€€ OTBCTCTBCHHOCTH ¥ PexKuMa paboTbl MEXaliu3Ma B KOHKPEeTHLIX YCJ10-
BHfIX €C WCTOJAB30BAIHSL YCTAHABJAHBAIOT CONTBETCTBYIOWMH Ko3hPu-
unedT 3anaca npounocth. [1pn nasunavemni xkoadhduurenToB, obecneuu-
BAIOWHX B COBOKYIHOCTH OOLLIHI 3amac NpCuilocTH, YUUTHIBAKOTCST YC0-
BHsi 0e3011aCHOCTH J10/1€H, COXPAHHOCTH rpy3a u 000pYLOBaHHS H Le-
JIOCTH MalHHLL. Ha 3,1eMeHTH malliuH, MOBPeKIICHUS KOTOPBIX MOTyT
BbI3BaTb Najelne Tpys3d, OoNpOKUAbIBAHHe KpaHa W T. I, Ha3HadaloT
noBbillleHHbie KO3 dUILMeHTh 3anaca npoudoctd. Kpome Toro, npa
onpefesieHun KoaouUKMeHTa 3arMaca NPOYHOCTH yUHTHIBAKOT CleHU(H-
Ky paboThi MeXaHu3Ma rpy3oloAbeMHON Malikibl B YCJIOBHAX NOBTOP-
HO-KPaTKOBPEMEHHOro pexXuma ¢ 60/bioR 4acTOTOH MNepeK/JIOYEHHUs.
3710 0cOOEHHO BaXXHO NMpPM pacyeTax KOHCTPYKIMI Ha CONPOTHBJAEHHE
yctagocTy. Tlpu pacuerax Ha HpOYHOCTL HEOOXOAUMO YUHTLIBATD BJIHA -
HHe yJapHbIX Harpysok, NOSIBJSIOUMXCSE NMPH Pe3KHX NyCcKax H ocTa-
HOBKAX, IIPH OTPLIBE TPpy3a OT ONOPDLI, IPH OTCYTCTBUH NPEABAPHTENb-
HOTO HaTA)KeHUA KasaTa U 1. 0. .

Pacuer 3neMeHTOB MAlUMH Ha NPOYHOCTL NPOBOASIT MO OCHOBHOMY
yPaBHeHHIO NPOYHOCTH

[s]=3,p/12 2 3, Q)

rie o] — zonyckaemoe Hampsixenue, onp~— ApeledbHoe HANPsXKeHHe
martepHaJda Opu J4aHHOM HanpaAenHoM coctoshuu. [lpu pacuerte 3qe-
MEHTOB M3 MJIdCTHUECKHX MaTepHaloB Onp=Ov, Fle Op — lIpeaesl TeKy-
YecTH; LIPH pacueTe AcTajel M3 XPYJIKHX MaTepHadoB Onp=0p, A€
Op — Npejesl NPOUHOCTH; 1 — Ko dHKIMCHT 3anaca NPOYHOCTH, NPUHH-
MalOUKi 3HaueHHda nig HAU A (raba. 10) B 3aBUCUMOCTH 0T pacyet-
HOTO cayuad; ¢ — (paKkTHUECKOe HaMpsxKeHHe, olpeiensemMoe ¢ yueToM
JHHAMHUYCCKHX HArpy30K, Ho 6e3 yuyeTa KOHUEHTPAUHH HANPAKEHHA.

Jas pacueTa 3.1eMEHTOB MAlUHH 110  COMPOTHBJIEHHIO YCTAJNOCTH

HCTIONB3YIOT YyCAOBHE
lork]=srki1 > 31,
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Tadauuwa 10. Kospduunuents 3anaca aaa 3/JeMeHTOB MEXaHH3IMOB
H MeTaJIOKOHCTPYKUHH

Pacyeyunle cayuan
[ | 11 11
Pa (HHTLIBACMDBIC 5 0CMCH DI
”l ”l[ ﬂ“l
Meraaandeckne c1adbible hOHCTPYKLUI 1,4 1.4 1.3
Ao
To ae, UPH TPANCHOPTHPOBANIH A BAKO- 1,7 17 1,3
U MCTica
MUTa0aUCCRIe AJIOMHIHCBLIC KOHCTP)Y K- 1,6 1,6 1,5
AHh
MexadusmMul noabeMa rpysa, H3MCeHelns 1,6/1,8 1,6/1.8 1,4/1,6
sbhlIC1d, XO,10BLhle i onopibie 4acTiH, npo-
HBOVIGHEBIC YC1POICTBA, FPy303aXBaTHDIC
CIPoLLiBY, TOPMO3d
Menannamel mepeIBHKCHIST B NOBOPOTA 1,4/1,6 1,4/1,6 —

ﬂp HMCYaHHC uld(bpbl B YHCJAHTeJ e OTIHOCHTCA K IJCMCHTAM H3 NPOhatld M IIOKOBOK,
5 3id\ICHATRJC — H3 CTaJILHBLIX O1JHBOK,
1.1C Ogx — JAJIUTEAbHBIN 1pees BbIHOCAHBOCTH NPH JLAHHOM Ko3shdH-
qHenTe R acUMMeTpuu Uukiaa M 3PhekTHBHOM KodhdHLIlieHTe KOHUeH-
tpaunn K; [onrk] — Zonyckaemoe HaupsixkeHiie; 7y — K03 dIIeHT 3a-
‘1aca BBUIOCJIMBOCTH, NpUHKHMaeMblit no tad.1. 10.

Ecau uicao nukiaop nepeHanpsikeHuil ¥z, (Korila HanpsikeHus
3.>>0rk), KOTOPOE HCNLITHIBAET jleTajlb 3a PACUETHBIH CPOK CJAYKOBI,
VieHbLIE HJIH paBHO 6aze ucnuiTaHKi Ng, cooTBeTcTBYWOWEH Mnpeneay
3bIHOC.THBOCTH Oprk, PacueT NpOBOJAAT IO OrPAaHKUYCHHOMY Npejeny Bbl-

HOCJHBOCTH:
3 3 m/ Ny
RK0=—3JRK )
N,
d—

"0 M — NOKa3aTeb CTeNeHH KPHBOH BLIHOCJHBOCTH: NPHHHMAEMLIH
[pH pacuyeTe Ha u3rnb getaJqcH, H3rOTOBJICHHLIX M3 YJYUllleHHbIX H HOD-
VA N30BaHHbLIX cTageil, m=6; nas Jcrasdeii n3 3akaJjcHHbIX cTa’del
n=09; npu pacueTe AeTACH HA KOHTAKTHYIO UPOUHOCTb #1=3.

B olutev ciayuae kosdpduuueHT 3anaca MoxeT GLITb NpPCIACTaB/IEH
3 Blile

n=14a,4a+a,

31ech BeJIMYHHA @), YYHTLIBAET BJHsIHIIC OTKa3a PACCUHTLIBACMOTO
deXanu3ma (sqemcenlta) Ha paboTy Maullnibl, 6C30MAaCHOCTL KPAHOBLULH-
@ HOJTI0MCH, HAaXOISUXCS B 30He PaboTpl MaliliHb, BeJluuHla Qg
VUIITDIBAET BO3MOXKHYW HeoHOpOAHOCTL Mafepiiaia, T. ¢ BJAMsiHUE
SHYTPCHHHX dedeKToB MaTephaJa n OTKJIOHCHHE 1CHCTBHTEIbHDLIX pas-
\IPPOB 3JCMEHTAa OT HOMHHAJLHBIX: 1418 deTtaJefl, H3TOTOBJICHHBLIX
iHrbeM, ge uMeeT Oo.blilce 3HAUCHHe, ueM A4 1eTasacil, U3roToBJaeH-
11X H3 MpOKaTa I NOKOBOK; BC.JINYIINA @3 YYHTBLIBAET IOFPEIHOCTH

racueTa,
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Has cayyaes 0ocobblX HArpy30K — TPAHCHOPTHBIX, MOHTA/KHLIX, TIPH
yalapax o0 ynopbl, cCHCMHUECKHX M T. M. — KO3M(UUMEHT 3anaca fo=
=1.2.

Meto.1bl pacuerta u 3naucune kodbguuMeHTa 3anaca NPOYHOCTH M
BBIIOC.IMBOCTI 0COG0 OTBETCTBEHHBIX 1€Tajleil [ PV30IOIBEeMHDBIN VAL,

HAPIMCP KAaHATOB M leneil, peraameHTWpoBanbl npasuaavi [ocrop-
TeXHA130p4a.

§ 4. Npasuna Focroprexnansopa

Ipy3sonoibesipie Maniimb OTHOCATC K 080y 1oBaHIO NOBLIIIEN-
Hol onactocTd. Jdast ooecneuchlis 6e30acHbIX yCJAOBHIT HX 3KCILTy dTa-
L VeTaloBaeH rocy 1apeTBeHHBIT TeXxHudecK i HA130p, OCVILeCTBisIe-
Mblii ['ocylapeTBCHHLIM KOMHTETOM NO Hal3opy 3a 6c3onacHbiM Bele-
nHueM paboT B POMBILIEHHOCTH ¥ ropHoMy haasopy npu Cosete Mu-
nuctpoB CCCP (Tocroprexuaizop CCCP) u ero pecnyGauKaHcKHMB
1t MecTHbiMi opranamu. [aasnuimin 3ai1ayamu [ocroprexHansopa 8-
JSIOTCH KOHTPOJb 3a BbIMOJIHEHHEM YCTAaHOBICHHBIX TpeboBanuit nc
Ge30nacHOMy BeA€HHIO paGoT M MPOBCAEHHEM NPOMUAAKTHUECKHX Mep
1O NPeAyNPexK1eHUI0 aBapHii U NPOU3BOJACTBEHHOrO TpaBMaTii3via, a
TaKkaxce obccnevelne eiulncTBa TpeOOBaHUI K MCPONPHATHAM N0 TeXHH-
Ke 0e30nacHOCTH Ha NPCANPUSITUSIX HE3ABUCHMO OT HX TEPPUTOPIAJb-
HOUO PacnojOKCHUS Y BEAOMCTBEHHOTO NOAYUHEHHS.

B o6.aactu Haasopa 3a 6e3onacHbiM BeAeHueM paboT IipH YCTpPOii-
CTBC M 3KcILIyaTalun NOJIBEMHBIX coopyxKeinil FocroprexHaisop npo-
BOAUT KOHTPO.Ib 32 coOJo/leHHeM MpaBH.l YCTpoHCTRAa W GC30NacHON
9KCI1YyaTaUnH IPy30N0 beMHbIX KpatoB, andTos, dysdkyaepos 1 nol-
BECHBIX KQHATHDLIX AOPOr; PerucTpautio noAbeMHbIX COOPYXKEHHIT 1t BbI-
Jauy paspenieHMit Ha HX 3IKCMIVATALMIC;, HPOBCIACHHEC TEXHHUCCKHX
GCBHACTE/LCTROBAHHIT NOTbEeMHBIX COOPYIKEHIIH, KOHTPOJIL 32 ycTpate-
HueM NPCANPHATHAMHU-H3TOTOBHTEISIMH H MONTAXMHBIMM ODPrani3auus-
MH BbIABJIEHHBIX HEIOCTATKOB B KOHCTPYKIUMH NMOIBEMHBIX COOpYXKe-
HUH, a TaKxke Ae@eKTOB H3rOTOBJEHHS Il MONTAXA; KOHTPO.1L 34 c06.110-
AGHHEM YCTAHOB.JIEHHBIX TEXHHYECKUMU HOPMAMH CPOKOB IL1aHOBU-IIpe-
AYApEIHTEIRHBIX U KAMHTAAbHBIX PEMOHTOB 1O IBEMHBIX COOPYAKCHHI.

[Ipy npoeKTHPOBaHHM M 3IKCMAYaTallUH TPY30NOLbEMHLIX MAallHH
ocobGoe BHUMaHue ofpalilaeTcs Ha HOBBIILCHIIE MX HAJ1e/KHOCTH 1t COG-
J101eHue TpeboBaHuii TexHuky 6e3onacHocTH. Cob. 110 1CHHEe HOPM 11 Ipa-
sua locroprexnaisopa [20, 21] aBiserest oba3aTeibibIM OPI TPOEK-
THPOBAHNUM, pacyeTe U IKCMAyaTaUHH rpy3oloineMublx maun. [lpa-
BH.1a W 1topmel [ocroprexHaasopa pacnpocTpaHsiOTCs Ha BCE  THIB
KPanoB ¥ rpy30fM0IbCMHLIX YCTPOHCTB, 32 HCKTIQUCHHEM I'PV30NOILEM-
HLIX Malllh}, VCTaHOBJIEHIBIX HAa MOPCKIX H peulblx C€y.1ax Il JIPyrux
MIABYUHN CUOPYIKCHHSIX (Ha KOTOPble PacnpocTpPaHmioOTest  ClCINAb-
teie npasitia perucrpa CCCP u peunoro pericrpa PCOCP), skeka-
BaTopoB (£C.TH OHH 1le peiHasHauelibl 1051 paboTbt ¢ KPIOKOM, rpeiide-
POM MJIH DOTBCMHLIM 31CKTPOMArtiTOM) H APYIHX 3eMJIepoliHbIX Mma-
WHH, a4 TAaKKC CHEUHAIbHLIX FPy30N01beMHbIX MaUIHH, HAUPHMEp Ha-
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NOILHBIX 32BaJOYHBIX W MOCAZOYHBIX MAIUHH, TPYyOOYKJIaiUHKOB,
/ICKTPO- H aBTONMOrPY3UHKOB,

B cootBeTcTBHI ¢ MpaBuH.1aMu BCe BHOBb yCTaHaBJIWBaeMble Tpy3o-
110.1beMHble MalIHHLI, HA KOTOPBlE PACIPOCTPAHAIOTCA 3TU NpaBHJa, a
laKAe chemMHBle Tpy303axBaTHble YCTPoicTBa A0 nycka B paloTy noj-
J107KaT TeXHHYECKOMY OCBHAETENbCTBOBANMIO, NIPil IPOBedCHHN KOTOPOro
neobxoauMo y6e1HThCA, YTO MalilHHA HAXOIMTCsSt B HCIPABHOM COCTOS-
i, obecneunnaioulem ee GesonacHylo sKkcmayatauuio.  Pasauuaior
HoJgmoe 1 JactiiydHoe ocpujereibCcTBoBaHlIe. 170/!"[06’ TeXHUHLCCKOE OoCc8l-
JCTeAbCTBOBAHUE COCTOMT M3 OCMOTpa MaUIWHBI, & TaK¥e CTaTH-
HWeCKOTo H IHHAMHUECKOro MCHOBTAaHMHR 1101 HArPY3KOH.
llpu «actuwiwon Texnuuecxkom ocsudereabcraosanuu TPOH3BOAHTCA
10JbKO OCMOTPD TIpy30NOABCMHON Maluiunbl 603 HCNBITAHHA ee NOL
narpyskofi. ITo.1HOMY TexHHUYeCKOMY OCBHAETCJIbCTBOBAHHIO MOABEpra-
I0TCH TPY30M0ibeMHBIC MalUHHBL mepel UX BBOAOM B paboTy (nepsuu-
HOe TeXHHYeCKOe OCBHJETE.IbCTBOBAHHE) W B NpoUEcCe KCNIYATAUMH
IICPHOJIHUECKH He pexe OAHOro pasa B 3 rola. Peako Hcnosib3yemble
KXpaHbl, HanpHUMep KPaHbl, 06CAYKHBAIOILHE MAilHHHBIE 3a/1bl JIEKTPH-
HCCKHX M HAaCOCHLIX CTAHLHH, HCIOJb3yeMble TOJLKO NPH PEMOHTE 060-
PYLOBaHHUSA, AOJKHbI MOABEPFaTbCS MOJHOMY TEXHUUECKOMY OCBHAe-
TCJIBCTBOBAHHWIO uepe3 Kaxawle S jer. [lepsuynoe ocsudererscreosa-
Hue KPaHOB, TPAaHCIOPTHPYEMBLIX C 32BOAa-U3IOTOBHTENd Ha MeCTo
yKCIlyaTaulH B COOPAHHOM COCTOAHUHK, NPOH3BOAHTCHA OTAEJOM TeX-
HUUECKOro KOHTPOJIS 3aBOJAA-H3rOTOBHTENAd nepel WX oTnpaBkoil. I'py-
30M0'beMHble MaUWHHbl, HAXOAsLIHeCss B SKCIJIYATAUHH, AOJKHBl IIOA-
BEPraTbcs HYacTHUHOMY nepuodu4eckomy ocsudeTeAbCTB808aHUI0 Yepe3
xamaple 12 Mecsues.

[lpy ocmoTpe ycranaBaUBAlOT HAAEKHOCTb KaXKAOTO y3jda H
yjieMeHTa MaunHLl. Tak, y6ex1al0Tcsi B OTCYTCTBHH TPELIHH B 3JIeMeH-
rax MeTaJJIOKOHCTPYKUHI; ycTaHABJAHBAIOT CTeNeHb H3HOCA 3eBa KpIo-
Ka (MPH HM3HOCE BEPTHKAJBHOrO ceueHis Kploka B 3eBe cBbile 10% or
nepBOHAUAJbHOM BLICOTHl CEUEHUS KpIOK Opakyercs; NpH MeHblueM
#3HOCe IONYCKaeTCs BOCCTaHaBJAHBAaTh H3HOLIEHHOE MECTO HalaaBKoil);
JCrKOCTh BpalleHUs1 KplOKa Ha ero onope, HAaleXXHOCTb CTONOPHOro
VCTPOHCTBA KPIOKA; COCTOSTHHE M CTeneHb H3HOCA IPy30BLIX KAHATOB,
4 TaKXKC HPHTOAHOCTb HX K ladabiiefiweill padoTe; HaaeXHOCTb KpemnJe-
HUS KaHaTa; coCTodalHe MeXxaHH3MOB H 1pubopoB obecneucHuss 6e30-
N3CHOCTH; HaJIMyHe 3a3eMJ1eHHs W HY.J1eBOIl GJOKHPOBKH, COCTOSHHE
OFPaMKACHH{ H AEPH.I, Ha1CKHOCTh IIPOTHBOVIOHHBIX YCTpoleTB M T. A.
Coctosiie Mexanu3Mos onpepeasietes Ges ux pasbopki. Ocofoe BHu-
Magiie yaceasercd MexatisyMam loabeMa rpy3a H CTpeJ]bl Kak Haubo.ee
JTBCTCIBEIHHDIM,

CraTHyecKHe HCIHBITAaHNUSA TPOU3BOIATCS ¢ 1EIbIO TPO-
SePKH LPOUNOCTH BCeil MalHHLL H ee OT1eIbHbIX 3.71eMelTOB, a .14
JCPCIIBIGKHBLIX CTPEJIOBLIX KPAHOB TakKe ¢ HeJblo NPOBEPKH HX I'PYy30-
300 YCTOIUMBOCTH 1101 Harpy3Koil, Ha 25% npceelluaomeli HOMIHAAL-
IVKS PPY30TIOABLEMITOCTE MatinHel. s cTaTHUeCKHX HCMbITaHMA, Ha-
HpINiep, MOCTOBOTO Kpaila €ro YCTaHaBIHBAlOT HAA ONOpPaMM MNOAKpPa-
HOBBIX NyTCH, a TedeXKy — B NMOJNOXKEHHE, oTBeYaioulee HaHOOAbLIEMY
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nporuQy Mocta. Kpiox ¢ rpy3onM noiuumaioT Ha suicoTy 200—37N0 awm
H B TaKoM HOJ0MKeHHn BplicprkliBaioT f Teueliie 10 mun, 3atev rpys
ONYCKAlOT H MPOBEPsOT 3HaUCHHe OCTATOUHOIl JledopMaluu Mera.lio-
KOHCTPYKINY KpaHa ¢ MOMOLLLIO OTBCCA, NOABCUIHBAEMOro K KpaHy Ha
TOHKO{ uposodoke. Ecian orsec 3aunMaer npe:kHee HOJOMEHIC, ITO
CBHACTCALCTBYET 00 OTCYTCTBHH OCTATOUHBIX JAedopmauuii u o HOp-
MaJabloli padoTe MeTa 1. THYCCKON KOHCTPYKUMH.

ITepBHuHOE cTaTHUECKOC HCObITAHWC BHOBL H3rOTOBJAEHHBLIX CTpeo-
BbIX KPaHOB MPOM3BOAWTCS NPl HAaHMEHbIICM 1 HAHGOILIIEM BiideTax
CTPCIbl ¢ COOTBETCTBYlOWLeHl 51 3TIX BHLIeTOB Harpyskoil. Ilepuoiu-
YeCKHC HCNBITAHISA NPOU3BOIATCH TOJIbKO B MOJIOZKElHI, COOTBETCTBYIO-
ey HaudoublWwell rpy3ol0ABEMHOCTH Kpahia. KpaHb, rpy3onoibeM-
HOCTb KOTODBIX 1@ PerJaMelnTHPYeTCa Pa3Mepor BplICTd, HCNBIT!HBA10T-
e npy Hanbogabuiev BolieTe. Ilpu HenelTaHInX CTPENOBLIX KPaHOB HX
NOBOPOTHYIO Y&CTh YCTAHABJINBAIOT B NOJOKCHIIE, COOTHBETCTBVICWER
HauMelbluci vetoiiuiBoeTu KpaHa. PesyabTathl ctatHiuecklx yenbita-
HHIl CHHTAIOTCH YIOBJICTBOPHTEILHBIMH, CCTH NPH BbLIEPKKE FPV3a Ha
Becy B Teuenne 10 Mun He Ha6.11013a€TCsi CaMONPOU3BOJBHOIO OMYyCKa-
HHA 1py3a, HeT OCTATOuNbIX Jdeopmaunil, He o0HAPYKHUBACTCS IUTCPH
YCTOHUIBOCTH Y CTPETOBLIX MePeIBHIKHBIX KPAaHOB Il HET MOBPENK, ICHHNA
FPY30N0bEMHBIX YeTDoiicTB.

MawnHa, spllepiaBlias craTHUecKHe HCIBITAHHA, NOABEPraeTa
JHHAMHUECKOMY HCOLTAaHUI C UCILK NPUBCPKI 1CICTRHS
MCXAHH3MOB H TOPMU3HBIX YCTPOHCTB. I1pu 3THX HCNBITAHHMAX APOBLIAT
NOJTCM B oNVveKalie rpy3a, Macca kotoporo #a 10% npeswiaer rpy-
30M01beMHOCTb MallnHbl (npasuaa [ocropTextagsopa A0NYCcKaioT Tak-
RC HPOBCICHIE ANHAMMYECKHX HCHBITAIHHA 11PH HOMHHAALHOH HJIipy3-
Ke), a TakKe NPOBCPSLOT BCE MeXaHH3Mbl MaUIHHb IIPH UX PA3Ie.1bHOM
JeHCTBIH.

MexaHu3M molpeva 1 ONYCKaluHs CTPCAbl ¢ TPY3OM TPOBCRHCTCSH
Nno1 Harpysholi, cOOTBCTCTBYIOWLE{T Haubo bIEMY paboueMy BLLIETY
crpeant, Tlpy 3THX HenblTanusgx OpopepseTcs Takke AeficTiie LoHEY-
HLIX BBIKJIOUaTeICl MocTa, TeaeKhH 1 T. A, JdeficTBie KOHeulHx Bbl-
KIouatedell Mexanuava nmoIbheva rpysa H CTpedbl HposepsieTes 0ea
rpyvsa.

Ecau MexaHH3NMbl MauiHHbl, TOPMo3a H KOHIeBble BLIKTOUATETIS
LefICTBVIOT WCNPaBHO, TO IIPOH3BO.AMTCSI NpoBepka JCACTBHS OrpaliH-
UHTCAA TPY3ONOITbEMHOCTH, KOTUpblﬁ 1012 H L‘[)EIGaTblBaTb npu n.iab-
HOM HObeMe Tpy3a, Macca KoToporo Ha 10% ripesbliiaeT HOMUNAIb-
HYI0 Ipy30040.beMHOCTD.

Ecan Ha o1HoM MexaHi3Me rpy30ro1beMioll Maliiibpl yCTaHOBIEHO
ABa 10pMo3a i fodee, TO AEHCTBHE KAXKIOIO TOPMO3a LPOBEPseTCH B
OTACJLHOCTH,

CneMHBle rpy303axsaTiible NPHCHOCOBIEHNST HPil OCBILICTEILCTBO-
BaHUH TakAe NOABEPTaioTCT OCMOTPY H HCOLITANHI0 Harpyskoli, Ha
23% upespiliaoulell X HOMHHATLHVIO TPY3010TheMEOCTD.

Bee pesy.abTarbl OCBHACTEILCTBOBAHNS  3aHOCATCH B KYpPHAadM, H
paspciienne Ha IKCHAYaTaumio Mauluibl JdacTtesa TOJAdbKo rocae noay-
UeHHsI Y10BJICTBOPHTEILHBIX PE3Y.bTATOB OCMOTPa W Henwitanuil. Ilpn
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Ha HUHH OnacHbX J1e(eKTOB, MOTVUIHX cTaTh MPHUMHOH HeCuacTHOICG
¢ayvaas, padoTa Tpy30lic1beMHOR MAallWHbl He pa3pellaeTcs.

KokrTpoab 3a coacpxkanHeMm u Oe3onacHofi skcnyatauuell rpyso-
1I0BEMIIBIX MaHIHH ocyulecTBasieTest uHcnekuved locroprexHaasopa u
HIKCHEPOM 10 TeXHHYECKOMY HAA30pYy, Ha3HauaeMbiM aJMHUHHCTPAlH-
¢ii mpeanpusTH, 3KCHIyaTHpyloulero MawuHol. [loMuMo HHkeHepHO-
TCXHHUECKOTO PadoTHIIKA N0 HAA30PYy PYKOBOACTBO NMPEANpUATHS HA3-
HAYACT TaKzKe OTBETCTBEHHOro 3a COJEeprKaHIle IPy30NOABEMHLIX Ma-
NI B HCOPABIIOM COCTOSHHHU. B ero 1nofgunHeHnn HaXO1MTCs NepeoHall,
obeayKiusBawlunil Kpalisl (KpoMe cTpONaabulMKoB).

Pabdorsl 110 3aKPeIIeHHI0 TPY30B NMPOBOAAT CTPONAIbIHKH (TdKe-
JIXKHUKM, 3aLenlUHKH), Npolleiiide cneupa’dbHce obyueHue i arte-
C10B2HHble KBaJudpukaunonHoli komuccueir. Ilepex mauasom padotn
KDAHOBILHK H CTPONanabIUuMK 00s13aHbl YOeaHTbcs B HICHPaBHOCTH KpaHea
it rpy3u3axBaTHLIX yeTpoicrs. Tlpu noabeMe rpysa crponadbuiik 1n.1-
JhOH CJI€1HTL, UTOObI IPy30Bble KaHaThbl HaXOIHWJIHCh B BEPTHKAJIbLHO
HOJOMCHUH: HE pa3peliaeTcs NOJITACKHBATL TPY3 NPH KOCOM HATAMKC-
B kaHata. [lpeasapiiTenbHo rpy3 caeayer noansats Ha 200—300 mwm
1 IIpOBEpHUTh PaBHOMEDHOCTb HATHAMKEHHS CTPONOB W HAJAEKHOCTL GO-
istsku rpy3a. Ecan maccea noanumaevoro rpysa 6.113Ka K rpy3onolneM-
leCTIE Kpana, To rpy3 caeayer nolnuath Ha 100 MM u BbinepKarth B Te-
QCHIEC HECKOJBKIIX MUHYT, uT0OLI YOCIUTLCS B HAI1EXKHOCTH CTPONOBKI
1PV 38, HCOPABHOCTH TOPMO30B H YCTOHYHMBOCTH KPava, W TOJbKO Nocade
)1OTO MOAKHO HIPOAOTIKATh NOABEM If IIepeMellerlie Ipy3a.

Flpapa u o6a3annoctn au, paboTaloULX ¢ IPY30101BCMHBIME Ma-
HEIEaMH, -— HIDKCHCPHO-TEXHHUYCCKHX padOTHHKOB, OCYULECTB.I5HOLUHX
POI20P HA HPELRPUSTHSIX I B OPraHN3alHsX 33 coleprKaHHeM H 6e30-
LJICHOIT aKCHJlyaTalnell HO1bCMHEbIX COOPYIKCHNIIY, (1ML, OTBETCTBEHHbLIX
4 HCHPABHOC COCTOHHHE TPY30MNOIADLEMHBIX KPaHOB; JIHL, OTBETCTBEll-
LN 28 Ge30nacnoe NPOH3BOACTBO PAOOT 1O NepeMelleHHIo  TPy3oB
CORA Pa3uHOro THA; KPAHOBULIKOB, CTPCARJLUIIKOB, 06CAVAH-
P ICHUIN KPGHB!, H3J0KCHL B COOTBETCTBYIONLIX HHCTPYKUHAX, pa3pa-
corannelx i visepas.tenunix Focroprexnaisopon [20, 21].

B3 ocobo onacubix cayuasx (padora no.L JuHICH 3JEKTponepe1ayi,
c100Fa Y ROTJ0BABA WGl TpaHuiel, NoILeM Tpy3a ABYMS  KpaHaui,
Ho UbCA KPYNHOrabapUTHBIX IPY30B ¢ BLICOKIM PACHOJOMKEHHEM IICHT-
;0 THKECTH M T. 1) HOVbeMHO-TPAHCHOPTHBIC ONEepauHrIl MOTYT NpOu3-
COLITBCS TOJBLKe 1101 HENOCPe1CTBEHHBIA PYKOBOACTBOM H Hadalole-
RCM JIHUA, OTBETCTBENHOrO 3a 6ezonacHoe nepeMewelue rpysoB Kpa-
IRESTR

fipu npoussoctse padoT No NOABLEMY H NePEMELLEeHUI0 TPy30B npa-
titiavu T'ocroprexna.isopa 3anpeJlaeTcst NOAHMMAThb TPy3, Macca KO-
TOPGLO NPEBbILACT TPY30M01beMIIOCTL MaWHibl W Macca KOTOPOro
HCU3BECTHA, HO HMEITCH OCHOBAHUA CUllTaTh, YTO OHa MOKeT Npenbi-
Cit1h HOMHMHAJBIY I TPY30HOIBCMHOCTb. leabss noinumats rpysnl, 3a-
culitanunie 3eMacil, npnmMepsinie K 3ewvae, ykpendeninbie 604TaMu HIH
ALINTBIe OETOHOM, @ TAKMKC IPY3DLl, HAXOIAUIHECsE B HEYCTOUNBOM paB-

SOCTHH, HOABCHICHILC 30 CULH POF JIBVDOIOrG KPIOKA, MAX0.181LHees
Eoape no3aneansiomile ce obitre depron. He pazpemaercs crpoualis-
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WIHKY Wil 101CO6HbIM palo4HV HAXOAUTbCA HA NEepeMellaeMoM rpyse
U.1H NOA MOJHATHIM TPY30M.

Heo6x01HMYyIl0 HaAEXKHOCTb M JOJTOBEYHOCTL MOJLEMHO-TPAHCNOPT-
HLIX MallHl MOXHO 00eclleiliTbh TO.JbKO KBAIHGHUMPOBAHHBLIM, pPeEry-
JSPHLIM  TCNHHYECKHM OOCayXKHBaHHeM. 2.1eK1poobopyloBaHHe Kpa-
HOB, BR.JIOMUH YCTPOHCTBO 3a3eMJeHHsl, A014HO cooTBeTcTBOBATh [Ipa-
BHJaM yeTpoicTBa 3JeKTpoyeraHoBok (ITY3J).

Iaasa 1
FrPY303AXBATHBIE NPUCHOCOBJEHUA

§ 5. Kpoku u nerau

Han6oiiec minpoko npuMensieMbiMH yYHHBEDPCaJibHLIMH IPy303aXBaT-
HBIMH NPHCNOCOOJIEHUSIMU SIB.IAIOTCA I'PY30BbIC KPIOKH M METIH, K Ko-
TOPBLIM IPY3 NPHKPEMJASETCS ¢ NOMOLUbIO KAHATHBIX MJH LENHBIX CTPOI,
{To dopmMe kploKn noapasneasiior Ha olHoporue (puc. 48,a,8) W aABy-
porue (puc. 48,6, 2). PasMepsl KpIOKOB CTaHAapTH3UPOBAHBI: AJS1 Me-

Puc. 48. T'py3oBrie KpIoKH:

a, 6 — KOBaHble HWJH IITAMNOBAaHHBIC, 8, ¢ -— NNACTHHYATHIE

NAHH3MOB C PVUHLIM H MAWHIHBEIM IIPHBOIOM — ORHOPOTHE KPIOKH NO
FOCT 6627—74, nis MCXaHM3MOB ¢ MaIUHLIM NPHBOAOM — ABYPO-
riie o ['OCT 6628—73 dopma Kpiokop neibGpana Takol, uTo6ul obec-
NeYNTL HX MUHIMAJILHBIC PA3MEPLl I MacCy TpH J10CTaToMHION npoy-
HOCTH, 0 IHIAKOBOIH BO BCEX CEeYEHHSX.

I'py3oBble KPIOKI H3FOTOBASIOT KOBKO{i 111 IUTAMTOBKON H3 HU3KO-
yraeponcToit cragin 20, ponyckaeTcs H3rOTOBJIENHC KPIOKOB 113 CTa-
A 20T, TlpuveHeltiie BpICOKOYrI€POIHCTON CTaau H 4yryna HCLOMy-
CTHMO 13-332 Ma.j0#l NJacTHUHOCTH MaTepHana M OMNacHOCTH BHe3an-
Horo u3aoMa kpioka. Ilocie KOBKM WM ILTAMITOBKH NPOBOAAT HOpMa-
JN3AUHI0 AJS1 CHSITHST BHYTPCHHHMX nanpscnnil. Tlpumeneitie auTHx
CTAJbHLIX KPIOKOB OrpaHiYeHO H3-32 BO3MOMKHOCTH 00pa3oBaHHsl BHYT-
penkux gedexktoB Meraasa npy Jautbe, ONHako B CBA3H ¢ PA3BUTHEM
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cpelcTB 1e(CKTOCKOUHK NpHMEHEHHe JINTBLIX KPIOKOB CTAHOBHTCH BCe
fi0.1ee 11epCneKTHBHAIM, OCO0EHHO A5 KPIOKOB 00.bLIOH rPYy30N01AbeM-
HOCTH, /114 U3rOTOB.ICHHA KOTOPLIX KOBKO{l TpelyeTest Mollloe Ky3Hey-
Ho-npeccoBoe odopyloBanue. Mexanuueckon odpaloTke 1101Bepraercs
10.1bKO XBOCTOBIHK KpKOKa, Ha KOTOPDOM Hapesaetcss pesnbHa -— Tpe-
\iodbHAs PR rpy30nolLeMHocTH 10 [0 T M Tpaneunesiiilias npu
Goabiueds rpyaonoibeMHocTH. C NOMOWbIO 3TOI pe3bObl KPIOK 3dakpen-
JSICTCS Ha TpaBepce KPIOKOBOH 101BECKH

[Tocnie H3roTOBJCHHS KPIOK MCMLIILIBAIOT Ha NPOYHOCTb 1o NHa-
Ipy3Koil, npesblUlalomled cro HOMHHAJILHYIO TPYy30HOABLEMHOCTL Ha
25%. Tpu HenuiTaHUN KPOK BBLIEPXKUBAKT 1101 HArPY3Kofl He McHee
10 Mun; mocse CHATHSL HArpY3KM Ha KpIOKe HC ACKHO ObITL TPCILLH,
Ha1pbIBuB, OcTaTOUIBIX 1edopmaunii. 3aBapka u.1H 3al1e1Ka Jdedenion
KPIOKa He AolycKaeTcs.

[Tps npHMeHeHMI CTAHAAPTHOrO KpIOKa (COOTBETCTBYHOLLCT HOMH-
HAJIBHOH rPYy30HOABCMHOCTH) pacHdeT ceuellill KpioKa [POH3BOUITL 1E
Tpebyeresi. Jaa xploka, OTJINHUAOUIEroCst IO CBOHM  pasMepam LW
dopMe oT c1anaapTHoro, tpedyercs 0053aTCAbLHO MPOBOANTbL pacueT
ero Teaa Kak Gpyca Goanuioit KpususHel [24]. B oaHoporov kpioxe
nantbojee onacHbiv sisasietes ceuenne b—5 (puc. 48, a), pabotaiouiee
Ha M3arub M pacTsKEHe, AJds KOTOPOro H3rHGAaIoMmHi MOMEHT OT Beca
rpy3a Uy, NPHJAOKEHHOro B LCHTPE 3€Ba KPIOKA, siBALeTcss MakcH-
manbHbiM, Ceuennne A—A paccuuTbiBaloT Ha H3rHG M cpe3 Aas c.yuas
110/1BeCa rpy3a Ha JABYX HaKJAOHHBIX CTpomax noa yriom =45
3 aByporoM kpiloke (pHc. 48,6) nposepsiorcs ceueuss B—B u I'—I
ila u3ru6 u cpe3 no pacuerHomy ycuanwo F=12G,p/(2cos p), aeiicT-
BVIOULEMY HA KaxK/1bifl por Kpioka, rie uncaosoil koadpduuunenr 1,2 yuu-
TbIBAET BO3VOKHYIO HEpABHOMEPHOCTH paclipeiesenus narpyski. Ha-
PC3aHIYI0 YacTh XBOCTOBHKA pACCUHTBLIBAIOT lla PacTAMKCHHe OT CH.ABI
Gip. 3anac NPOYHOCTH MO 1PCIeTy TEeKY4eCcTH NPH pacueTe KpoKa NpH-
HUMaeTcsi paBHbIM 2 sl KPIOKOB KpaHoB |—4-it rpynn peminma pa-
00Tl 1 2,25 /115 KpaHos 5-it 1t 6-11 rpynn pemrma pabotbl

[py3oBelec KPIOKH BCEeX CTPEIOBBIX, MOUTAXKHBIX M OatlleHUBIX hDa-
HOB, a Tak)Ke KpaHoB, MepCMCLIAOWMX 'Py3 B KOHTeliHepax, 0aabsix
W /IPVTON Tape, HABEIUMBAEMOIl Ha KPIOK ¢ iloMOLUbK CKOO HAn ApYyrux
JKECTKUX 3J]CMEeHTOB, CHAGKAI0TCA MPCeIOXPAHNUTENbHLIM 3aMBIKAIOUHM
verpoiierson (puce. 49), UpeaoTBpaullaouliM caMOIIPOH3BOJIbHOE BhlNa-
JlcHHe CBCMHOrO Tpy3osaxBaTHoro npucnocobaenus. Ilpn noasewnsa-
HITH CPY3a HA IBYPOTrUe KPIOKM YaJ0YHble KaHaTbl W 1leRH 1al0 1aKaa-
JuBaTh Tak, 4roObl Harpyska Ha ofa pora Kploka pacnpeiedsaach
paBHOMEepHO.

s kpanos 60abWol TPY30N101HbeMHOCTH NPHUMEHSIIOT NJ1acTHHYA-
ThE OAHOPOTHe H ABYporue Kpioku (cM. puc. 48,8,2) no TOCT 6619—75,
cobupaeMble U3 OTJEAbHLIX 3J1eMCHTOB, BHIPE3aHHLIX H3 JHCTOBOI1 cTa-
au 20 pay craan 16MC, coesMHeHHbIX MexXy cob0# 3aKiaenkamu, las
PaBHOMEPHOro pacnpeicieHUsl HATPY3KH MCAKAY NJIACTHHAMH B 3€Bax
KPIOKOB NOMCILAIOT BKJIAAbILIN H3 MATKOH CTalid, BHEIHAA NOBEPXHOCTh
KOTOPbIX HMeeT ¢opMy, obecneunBalollylo YKAaaKy cTpon 6e3 peskux
u3ru6oB. DTH KPIOKHU Jerde KOBaHLIX H He TPeGYiOT 18 H3rOTOBJEHHSA
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VOLLHOrO npeccoBoio oGopyilosalins. Kpoye Toro, npu paspylleHHH
OUIoN 13 ITacril ee MOXKIO 3avennts Tooallbna niacTiH He MeHee
20 . Tpu npivenenun naactiuyg pasuoil TOJILIIHBL OB PacnoaarakT-
Cs1 CHNMNMETPHUETO OTHOCHTEAbIL ¢pe.iHeil 1IOCKOCTH KPIoKa
Kplonn coeisior ¢ ORIV FPV30BH 3.1CMCHTOM TPY30M0.1LEMHON
Malliiiel 1K1 BelloCcpe,(CTBEHHO, IPHKPEILIsAA THOKIIT 91eMCHT K IIPOYLIH-
11e Kpioha (npH noisecerpysa na oAHol
BeTBH), LK (ApH noJBece I'pysa Ha Hes
A= CLOTBENN BCTBAX FHTKOTO 3.0MenTa) ¢
noMoUbIO KpohoBbix noisecox Hpu npo-
CTATOUHO MCCTRHX KaHaTax W A1 1peo-
AOJCHHS 1TOTCPb Ha  TPCHUC B oropax
GC.aoneB Je1kHe NOABECKH cHadkaT N10-
. HOJMNTCIbHBIM  TPY30OM, ofecieunnaio-
PR 'l 4 WM HOPMAILIOE  ONYCKAUKE  MYCTOro
X KPIOKA
™ Pasimuaior sBa THIA KPIOKOBbLIX 104-
N BCCOW —HOPpMAJdbHBIC H YKOpO-
< \ yeunnn e B nHopMadabHbIX noiBeckax
(puc 50, a) Tpanepeca, Ha KOTOpoO# YK-
pelliell KPIOK, COCAHHSICTCSI € OCbI0 Ka-
HaTHLIX 6/0KOB LIEKAMH, H3TOTOBJEHHbBI-
MM M3 JHCTOBOH MM NOJOCOBOH CTaJMH
mapkn Cr3, paccuuTbiBaeMBIMH B ceue-
HHH, ocaa0.1eHHOM OTBEpPCTHEM NOJ Haf-
: &bl TpaBepchl, Ha pacTsxeHne mo ¢op-
my.ie Jlama;

Puc 49. Kpiok c 3amkom
MY hITHHOTO 33MbIKaHNA Gep R4 r2

I — npyxuua 2 — 3amleaka I= 487 Trg. < [5[’
rie [6] =o:/n, n=3,5+4.

Tpasepea mateet na KOHUAX CTOHOPHLIC HAKJAIKH, HPEHSITCTBYIOUIHE
€C 0CeBOMY MCpeMelleHHIo, HO3BOISIOULIHEe eil NMOBOPAaYHBATLCSI BMeCTe
€ KPIOKOM OTHOCHTC.ILHO TOpPH3uHTAMbLHON oclt XBOCTOBHK KPIOKa NpO-
XOJAHUT CKBO3b O1BCPCTHE B TpaBepce I 3aKPCHIACTCs FaHKOH, onupa-
uteitca au6o ua cpepruecnyio WAKSY (11pH rpy3onobeMHocTy 10 3,2 1),
J1100 Ha ynopHbli mapHKONOIHIHER, KaK Ha pucyHdke (npH SoJbluei
rpy3onoabemuocT). Ioummnmukn 1oaxus 667 odecneuelibl cMa3Koi
Il 3aHLICHL! OT MoNajants rpasi Y noplibie HOULNIHHKH MO CTATHUE-
ChON TPY30HO0IBCMHOCTi BHIOUPAIOTCH 110 pacueTHoll Harpvike, npesbl-
mawueii Bec noMuBa bHoro 1py3a ya 25% Hro6u ne nponsoIo camo-
OPSH3BOJLHOIO OTBHHUHBAHHS Tallk, oHa jodAsna  ObiTh 3aKoHTpeHa
cronopioit mrankofi CronopcHue rach KPIOKOB 1PY30MN0AbEMHOCTbIO A0
10 1T peaedcTBHe MATBIN PAa3MepoOB FaHKi Pa3peiliaeTcs APOH3BOAHTL C
noMoWblo MTH@TOB 11 cTonopiiblx 60.110B. Menoblosanue LinavuaTos
HEe10:VCTHMO BO BCeX cayuasx.

B vkopoueHHblx noaseckax (pHc. 50, ) 6:10Kkn noaxcnacra pasMella-
I0TCS HA V. LTHHCHHBIX wandgax tpaBepcbl. YKopoueluas KPIOKoBasi Nol-
BeCcKa M03BO.JIsieT OCYLUIECTBHTb NOAbEM rpy3a Ha HeCKOJbKo O60JblIYIO
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BHICOTY, HO ec MOHO NPHMEHATh TOJBKO NPH U€THCH KPaTHOCTH NOJH-
cnacta Tpasepca usrotos.siercst 13 cradeit 10 nin 45 1 paccuuThiBaer-
€ Ha M3ruf no cpelHCMY CEHCHIN, O0CaalJaeHHOMYy  OTBepceTileM st
XBOCTOBHKA KPIOKa 3anac npoyHocTii N0 npc/ledy TeKyyecTH, YUHThIBas
CJAOKIYIO KollQUrypanuio tpagepcnl, npHHuMaeres nz=3 Llaudor Tpa-
BEPCbl PAaCCUMTLIBAIOT Tak-
JKe 1Ha u3rub W npoBepsioT
Nno AaBJEHHIO ME1y Lan-
ot u wekoil. [onyckae-
MO€ [1aBJEHHC HE 10JKHO
sipepbiiath 30 MIla Bo u3-
Gexaiive  3a1Hpa noBepx-
HOCTH (IpH ROBOPOTE Tpa-
Bepenl  [Jas npeaoxpade-
HUH OT BbICKAKHBaHHUA Ka-
Hata pyubH OJOKOB Kplo-
Puc 51 Ycrasosna orpamicuius wa xanat-  KOBOH NoasBeckhHd (a Takxke
HOM G6JlOKe rO.J10BHbIX  B.IOKOB CTpeJ

KPaHOB) 3alUHLIEHH KOXKY-

XOM, M3rOTOBJICHHBIM M3 JINCTOBOH CTa.1M TO.ILMHOH He MeHee 3 MM
(puc 51). Paananbnbifi 3a30p & Mexay pebopiaamu 6J0Ka U KOKY-
XCM He aoJaxen 6biTh Godce 0,3 dy, rae dyx— anamerp kaHata. Koxky-
XM KPIOKOBLIX N0J1BECOK HMEIOT Npope3n AJ5 NMpoxoja KalaTa, ux LIH-

’ AT

Puc 52 TI'pysonie meran

PHHY M AJHHY BbIOHpPAIOT Tak, 4ToOb HCKJIOUHTbL TpeHue KaHaTa o
KOXKYX.

Kpome rpy3oBbIX KDIOKOB B TPy30IOLbEMHbIX MalIHHAX NpPHMEHs-
I0TCs LeJbHoKOBaHule (puc 52,a) u coctaBuble (puc. 52,6) Trpy3o-
Bble nerau. PopMma n pasmep nereslb He CTAHAAPTH30BAHBl H 103TO-
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M} IeTJH HeoOX0AHMO PacCYHTHIBATL Ha NpovyHocTh. I1pu 3TOM HEabHO-
KOBaHble MeTJH PacCUuTHIBAIOT KaK KECTKYIO paMy (cTaTHYecKd He-
onpegeuMasi CHCTEMA), a COCTaBHble NETAH — KaK WIaDHUDHblE CHCTe-
MBI, B NOCJ€1HEM CJydae THAIH NPOBEPSIIOT Ha pacTsiKeHHe, [oNepeyt-
HY — Ha u3rub M cxkaTHe KaK KPHBOJHMHCHHVIO AByXonopHyw Oa.ky.
IlJapuupn cocTaBHOl MCT-
JIM TIPOBCPSAOT HA CMATHE
u tia u3rub occit [lpu npo-
BepKC CMATHSL HAa BHYTpPEH-
Hell 110BepXHOCTH OTBeEp-
cTus  no gopmyae Jlama
TONYCKacMoe HanpskeHue
HE JOJDRHO  MPCBHINIATH
100 MIlla Jonyckaemoe
ranpsixkende ot u3ruba
{IpH HM3TOTOB.IEHHH Moilepe-
YHHbI NeTJH H3 HH3KOYTIJe-
poaucTuix crageil (cradu
20. C13) onpeneasicres npu
3anace  MpoYHocTH n=
=25=3 Ilernu wumewor Puc 53 3axsaT rpy3os cTponamu
VielblliHe pa3Mepbl H Macey,
yeM KPIOKH, PACCUHTAHHbLIE HA Ty Xe TIpy30N0AbeMHOCTb, TAK KaK B
CeYyCHHAX MNeTe b AeHCTBYIOT MeHblude H3rHbawoue MoMeHTH. Ho B
IKCTJAyaTalHy NeTNH MeHee yAoOHb: CTPONbl NPUXOAUTCS NMpoaeBaTh B
OTBEPCTHE NETJH

Joast 0OBA3KH Tpy3a NPH ero NPUKPenJeHdH K KPIOKY Tpy30no1beM-
HOM MaulMHbl HPIMCHSIOTCS pa3dlyiLle BUAB CTponog (puc. 53),
H3roTOB/sIEMbIN, KaK NPaBWJO, U3 CTAAbHbIX KAHATO8 WJIH  CBAPHbLLY
qeneid. CTPOML! 113 NEHOLKOBLIY 1IN XAONYATOOYMAINCHLLX KAHATOB NpH-
VensIOTCsl L5 HolbeMa rpysa Maccoil He Gogee 0,5 T. Bo usGexaHue
OBPEXK/IeHUs TPAHCHOPTHPYEMOTro H3JACAHS CTPONBl H3 CTaJibHbIX Ka-
HATOB HHOLAAa HOWPLIBAIOT IICHKON H3  NAACiMAacchl MWJAH  DE3UHHL
CTponut cIeayer HaKA4:ABIBATE 11a rpy3 0e3 y3/0B U neTesb: 1a OCTPhle
pebpa rpy3a No1hJIaAbIBaIOT CNelHadbHble MOIKIAAKH, NpeaoxpaHsio-
wMe CTPonul OT lepeTupania u H3J0Ma.

§ 6. CneunajbHbie 3aXBaThi

[Tpu pa6oie rpy3onoabemMioell MallMHbl CO WITYYHBIMH TPY3aMH AAS
COKPALLCHHST BpeMeHIi, 3aTpayuBaeMoro Ha MX 3aNBaTbiBaHHE H OCBO-
GOk jlentle, a Tanske 1y YMCHbLIEHHS AOJH Py4yHOro Tpyaa NpUMEHS-
10T cilcliHaabiible KJaCWeBble 3aXBaTh, N0J1BCIIMBAEMbIe K
KPIOK\  DTH 3aXBaTbhl 10/DKIL COOTBETCTBOBATL (POpMe M paszMepaMm
rpysoB Flpu kKoHcTpyHpoBaHin cTpemsiTcd obecneynBaTbh HaleXKHOCTb
X JeifcTBHS, YAOBAeTBODPSITL TpebOBaHHAM TeXHHKH (e30MacHOCTH,
npejioTspallate NOPYy rpysa npH ero 3axXxBaTbiBaHWH; 3aXBaThl JNOJK-
11l HMETb Maible pa3Mepbl H Maccy, ObiTb YAOOHHIMH B 3KCNJyaTalHH
W COKpalllaTb TPYJAOEMKOCTL PYUHBIX onepauHil.
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Coraacno npasniam [ocroprexHalsopa npuMeHeHHEe KJAElLEeBbIX W
APYruX ()pHKUHOHHBIX 3aXBATOB [AJfA TPAHCHOPTHPOBAHUA HAGBHTHIX,
B3DbIBYATHIX FPY30B, d TakKxkKe COCYJAOB, HAXOASIMXCA MO AaBJIEHHEM
rasa MjM BO3LyXa, He MONYCKaeTCH.

Kaewesble 3axBaThl M0ApasiesasloTCsi Ha 3axBaThl JJs UTYYHBIX
rPpy30B B Tape H.IH Ynaxkoske 1 Ha 3axXBaThl 1A WITy4yHbIX TPYy3uB 6e3

Puc. 54. Kenuepric 3axBathl Puc, 55. Cieva K pacuery xaelle-
GOro 3axBaTa

Tapet. B 3aBHCHMOCTH OT CcTeNcHH aBTOMATH3AILINT polecca 3aNBaTH-
BaHHS H OCBOOOWM lelHs rpysa 3axpartbl noapa3jaeaitior Ha noayas-
TOMAaTHveCcKie, ofecnedupaloliie aBToMaTHuCCKIT 3axXBar rpysa
u 0oc300O 1eHHe BPVUHYIO, I aBTOoMaTHuUECKIle, obecneunsaio-
ILHE 3aXBaT U OCBOGOKIAeHHe rpyvia 6e3 NpHMeHcHuss pyyHOro Tpyla.
3axBaTh UMCIOT PLIYAKHYIO CHCTEMY B BHle Kieuleil (OTKyAa npomc-
XOAHT X Ha3BaHlle), cBOOOHLIE KOHUL! KOTOPLIX MOIVT §bITh 341 1VTH
no (‘b()p:\l(‘ rpysa ilian HMCTb cneuHadhblible yrnopol Hian KOJo01Ki, LOTo-
PBIMH OItH HPIDKIIMAI0TCS K TPYy3y W YAEPIKUB2IOT ero CHJAOH TphoHIS
MEX1Y VUOPOM 11 rpy3oM (DPHKLUMOHUBIC KieiueBbie 3axpaThl). [Ipi-
MEPDLI Pa3THUHOLO HINOJTHCHHS  KJCIUEBLIX  3aXBaion nokKa3alnl Ha
pHc. 54.

[Ipn pacucre GpHKUNOHHBIX KJICUIEBLIX 2axBatop (pHC. 35) Hcxo-
AAT H3 NPCANOJONKCHIS, UTO IIPH NOXABLOMC 'py3a CHJIa THOHIS MeKily
yrnopamu KJellell 1l TPy30M 3aTHSPHBJET KJElH, B Pe3y.1bTaTe Uero Bo3-
HIKACT CKHMAIOULAsiCs CHa

N=h—
— b
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vle h=125-+1,5 — koadHUHCHT 3anaca, yuuTHIBAOMHE BO3MOXHO®
f13MCHeHle KO3(hOHuIeHTa TPeHHUS W NOTEPH Ha TPCHUE B lUAPHUpPaX
poiuakuoi cuctemol; G — Bec rpy3sa; [ — KO3IQHHUHEHT TPEHHS MEXKIY
IPY3OM 1T YAOPOM B 3aBHCHMOCTH OT MaTrepHaJa rpysa, nMelomui Nnpu
CTAILHLIX YIIOpaX CICAVIOIHUE 3HAYCHIA:

Tpus 1adkue yrnoor Pugb.icnote ynopet
Ciaab . .. . . . .. .. 0,12—0,15 0,2—-0,25
Kavenn . . . . .. .. 0.2 0,28 0,4—0,5
depeso . . .. oL 0,3— 0,35 —_—

[lpn cuniMerpuunoy 3axBaTe JAOCTAaTOUNO pPaccMOTPEThL eHCTBHe
3CCX chiJ Ha O4uy HOJ10BHIY 34d-
xBaTa. Bamsannem peca pnyaros  pg) c 0‘) e
o6bluHo  npcHe6perawr. Cuaa, {1:
JeBCTsyIoONlast B TAre 3axparTa, -
F=0G/(2cosa). V3 ypasncuis
MOMEHTOB BCeX CHT, AedcTBy-
FOULHX  Ha pblyar OTHOCHTEJABIIO
Touku O (pHc. 5D), umecem

Fr
T

(i ]
—2—-"—+szch

«

OTKyl1a Tocjde npcobpa3oBaHuii
foJIyyacM COOTHOLUGHHE MCXIY {J L

pasvMepaMy 3/€MeHTOB 3axBaTa:

o}
e e
!

%—{—%—zctga—{—d. !~

VRS
o))
\§t%

3710 ypasilcHHE CNPaBeLINBO
sipi BbiOpaHublx  AJ0A  AALHOM
KOHCTPYKUHHK 32XBaTa 3HAUCHHAX ?
paavepos a, b, ¢, d, npyu ycTauos- y
JEHHOAL VEJIC o U UPH  JaHHOM LI
31aUCHH KO3 drunenTa TpeHist AN
7 MCURAY TPY3OM H VIOPOM K.ie- “e NCRN v
el 3axsara. NUR : \oc

Ha puc. 56, a nokazau npoc- @ -
roifl 3hCUCUTPUHKOBLIT 3a- a
XBAaT AT TPAUCROPTHPOBAIIIS
STAJLIBIX JHCTOB B BUPTHKAb- G
HOM nodoxReitny. 3axsaT noaBe-
HIHBECTCS K KPIOKY Kpana B ua-  Puc. 56, Cieun skcuentpukosux 3a-
1.1 NOAheMA SRCUSHTPIK, Kaca- XBaTOB:
joutititest aneTa B Touke A, 6aaro- ¢ — NPOCIOL 7 - ¢ yeRenien
1apsi Citie TPCHHSI HOBNpAUKBaeT-
Cd M LPIZKHMACT JHCT K YHOPY paMkH 3axeata. Jluet  yl1epxku-
34aeTest B 3axBaTe CHJIAMM  TPCHHS MEX1V JUCTOM H 3KCUEHTDH-
KOM, & TAKIKC MCKAV aHeToM # ynopod pamkn. C vvienbliieHHeM yria
a4 (0Obulio B oHeNo Aoy noaomenun u=10") cuia pacnopa .V, JeficT
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BylOllag HOPMA.bLIO K JHCTY, OBICTPO BO3pacTaeT, uto ofecrneunBaer
HajeXHoe yaepXKNBaHHe JICTa b 3axBpaTe.

Camo3aKuMHbIT IKCUEHTPHKOBBI 3aXBaT 17151 TPAHCNIOPTHPOBAHHSR
JHCTOBOro MaTepHasia (puc. 56, 6) o6aanaeT noBhLINIEHHON Halex-
HOCTBIO, TAK KaK CIL1a TPCHIHA MEXKAY IKCHCHTPHKOM H JIHCTOM \ BC.IH-
yusaercst Gaaro;laps eiictBHio rufxoro  saeMeHra [ na iwicye | Ha
skcueHTpuk 2. [Tpoduab skcuentpuxka onperedasiot rpadoaHaluTiuc-
CKHM METOAOM, UTO MO3BuJsieT 00ecneuiTh NOCTOSTHHBIA YTOJ 3aKIINS
JHCTA He3aBICHMO OT cro toawnnsl M3 yeaosus pasinoBecis 3KCUCHT:
pHKa (npeHebperast NOTCPSMI 11d TPCIIC HA OCH IKCUCHTPHKA) 1MCCM,
4TO AJH CaMO3aTArHBANI JHCTa IKCUHCHTPIKOM HOL JIeHCTBHEM Cilil
Tpenus Fy MOV THCTOM H 3KCHCHTPHKOM MOMEIT CHbL TPEHis OT.
HOCHTCJABHO OCH IIAPHHPA IKCIHEHTPHKA TOJTAKCH OLITL HE MeHee Mo-
Menta citabl pacnopa N, 1. e fazNaloa, Taw kaw Fi= Vi, 10 1=
=tgp =tga.

Orciola veaoBiie CaMO3aTariBanild JHCTa  YKCUCHTPIKON /<
re py —= YIoa TPCHHsST MeA LY KCUCHTPIIKOM 1t THCTON.

JIMCT YIePIRHBACTCSI CHIAMM TPOIHIH MOM.1Y IKCHCHTPUKONM H Ti-
cTOM (KOI(P®IUICHT TPeHiist [1) 51 MeAKLY JHCTOM I YHOPON 387K g
(koappumcnt tpenus f2), T. 0. YCIOBHC YICPAIBALI HOTHATOIO PV~
s3a Fy+F,=G, rac I',=N\{5, u orciciia neoGxotivMag  ciia  pacnopa
N=FkG/(]i+]2).

Cnpeiepu — 310 cneuHadvlible rpy3o3axBarible  VOTpoiicTBa.,
NpUMeHaCMble 11 Neperpyski KonrteitHeposn. o yriaam KoHTefinepon
pPasMeliCHLl CACUHAJMLIBIC 3JCMCHTB -— (DU H, HCHOJIb3VCMBLIC Kak
ONOpLl KOHTEHHCPOB NPH HX WTAGETHPOBAUNH K KAk 3JeMellTh 1.1
3axBaTa KONTCHHCPOB NpH 11X neperpyske. B xaxiom duriiire nveercs
no Tpu OTBepCTHs: OOKOBbIE H TOPIEBLIC HCIOIL3YIOTCS 115 3aCTPONOB:
KH KOHTEHHEepOB BPYUIIYK), BEPXHME OTBCPCTHSI CyXKaT HJAS 3aXBATL
KOHTEITHCPOB CNpe/lepoOM ¢ NOMOINLLIO HOBOPOTHBLIX IITHIPCH.

Cnpeiep xouerpykuuu BHHWHTITMALL (pne. 57) cocront uz
671040 paMbl 4 NpPAMOYTroJbHOR (GOPMBI, Ha KOTOPOIl pacno.IokeHb
KaHnaTHole G.7oxky 5, orubaemble KaHaToM MexdunlidMa nogbeMa clipele-
pa. /las npel1oTBpallCHHS NCPCKAWIHBAHIA H pacKaunBauust copelicpa
€ KOHTEHHCPOM B Mpolecce MCPErpy3xkn Kanatiwie OJ0KN J, paciaan-
FKEHHBIC B10Jb KOPOTKIX CTOPOH paMbl 4, cB.10KipoBansl Mex:iy culoil
nonapHo Kohuueckoil 3y6uartofl nepeiaueit /0. Tloa 6aounoil pavofl
Pa3MCUICHO ONOpHO-N0BOpoTIice yeTpoiteTBo (OITV) 8 kpanosory tuna.
[Tosapor suyrpenners xkoasia OITN ocyulecTBINCTCsS ¢ HOMOILBIO \iC-
XaHu3aMa mopopora 2, cocrosiero n3 AckTpoasiratess M, Isyvsnap
Horo  3v0uaroro  POVKTOpPA 1 Kotnueckoil 23 0uaroil  nepesaun
(puc 57.6). Yioa nopapora YOrpofietTea B ropH3ot1anbiloil n11:0sooTi
OTHOCHTCABIG OCHOBHOTO NOJOMCHIS MOMKET ObliTh UpmiaT or u0 1o
240°. K Buyroennovyv wogasity OV upukpeiniena  npavovioiiitas
rpy3o3axsarnas paya 0, Hecylwasi no yrlav  noBopoiibie HITEIPH 7
(puc. 57,a,0). Tlocae unyvesaus cupeiepa Ha  LOHTClHep wruipn 7
BXOISIT B BCPAHIE o1BepCTd GUTHHTOB 1 CHCRITAILHLIVY MONQIG s d-
Mu /], paciiodsienni G Ha rpy3o3as3aruoil paye, MoBOnAvImion 4
H CHUCILUSLOTCST ¢ it rnyrasti, Mexanisyvbl DOBoPoTa L LpBCe DL
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HeHLI B BHC Mapbl BHHT — rajixa, rle BHHT HeNOCPeACTBEHHO CBA3AH
C BAJOM 3JACKTPOABHraTes, a raiika, nepeMewancs no BUHTY, ACiicT-
ByeT Ha cTep:KClb, ABIAYWLN{ICA B HATPaBisiOUUIX H 1I0BOPANUBALO-
IWHI KPOHIUTCHHDl WTbipel. [is NoBbleH!st najleXHOCTH MEXaHI3M
NOBOPOT4 CHAGXKCH KOHTPOJILHLIMI YCTPOHUCTBAaMH, HPELOTBPaLLaA:OLLN-
MU No1beM Koutellllepa, ccidH Kakoi-1H00 M3 WTLIpeH He roBepnyIcs

G AR Y

Puc. 58. IMoabewnnil saexTpovarnir 1uma M

no1te 3aHaa paGouero nocomerns.  Jdas y1o6erBa paboTtht pava 6
nafKeHa HaupaBINIOWMH faluvakavu 8, OXBaThIBAIOLLIIMII KOHTCI-
SO TP NOCANG A Hero cnpeacpa.

YrpaBnenne 3.JeKTPOABHrATEIAMII MCXAHNI3MOB MGBOPOTA Pavbl i
TURINCH OCYICCTRIASISTCA 13 KAOKHBl KPaHa ¢ HOVOLLL 0 Ka018, YRI4-
HISACMOTO IPH HBMCHCHIN BLICOTHL MO.LLOMA Clpelepa B CAUpaIbini

woG ], pacnogoAKennslil BoueHTpe Gorounuil paver 4 Crpetep pac-
Bt s patoTsl ¢ konteiinepavn a1 Jos padotsl ¢ sonTen-

St Bodbliero pasvepa Thina LA enpe tpocnadmaor  Liono -
sl orpyio3aNsaTtHou payxon 9, woto pad no KOHCIPVRIUND arnno-
SOHANC A, HO BARCT OOOLITHE PA3Medhi IO UHTHe, COOTBeTCT IVIN-
poaviepay honreiienpa tuna LD 2ra pava spenntes K ecHesien

20 NOMGELLIO HHEbIpeil 7. OCHOBBLIC Pasvepbt 1 HanaseTob (il
woneramaenrnposanst FOCT 23002 740 3 psize xoneTpy i
CAGTPCIBL VETPONCTRA, OGCVHCUNBAIOILNG HaRT .1 CHpCIena  E7
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yro1 10 10° npn HeoGXOLHMOCTH 3aXBATa HAKJOHHO CTOSIEro KOH-
TeliHepa.

Ans noanema CTafbHBIX M YYTYHHBIX TPY30B WHPOKO NPHMEHANOT-
¢l nolbLeMHbBle 3JeKTpPOMAarHUThH (pHC. 58) NOCTOAHHOrO
TOKa. DTH MariuuTLl NOABELIKHBAIOT LensiMK / K KPIOKY NOILEMHOrO Me-
xanusma. ITuranue NOCTOSIHHBIM TOKOM  OCYILECTBJRIOT € NOMOLLLIO
rubroro Kateas, aBTOMaTIUCCKH HAMAaTBIBAEMOI'0 M CMaThiBAEMOrO CO
cielna niore KabeabHoro 6apabana npu H01bevMe 1 ONYCKAHHU Mar-
HHTA H NIOIK.IOYAE€MOTO K KOHTAKTHOH KOpoOke 2 3JeKTpOMAaruura.
IToaveMible MarHHTBL COCTOSIT M3 CTAJNBHOrO Kopuyca 3, OTAUTOr0 H3
Ma.goyraepoancToll craau mapku 25JI-1, of.ranaiomweii oTHOCHTEALHO
BbICOKOI MAardHuTHOI NPOHHLAEMOCTbIO, BHYTPH KOTOPOTO NOMEILAETCS
00MOTRA 4. CHH3y ONa 3alUilIeHa OT NOBPEX/JEHHS JUCTOM § M3 Map-
rangoBHCTOl CTadH 1M H3 JaTyHH ¢ MaJdoW MarHHTHOH npoHHilae-
MOCTLIO.

DIeKTPOMAruuTH BuNycKaloT Kpyraoi (tuna M) uau npsamoyro.b-
Hoit (tuna 1TM) dopwmbl. TlpsMoyrosbHbie 3.1CKTPOMArHUThl  OOBIYHO
HPEMCHAIOT 115 HolbeMa AJMHHHBIX H3Aeluil (cTaablibix 6ajok, Tpyb
i 7.0} Jkas noabema ouelib AJAHHHBIX M TAXKEIBX TPY30B MPHMCHSIOT
10.1BCCKY H3 HEeCcKOJbKHX MAarilitoB Ha crieilabHoil TpaBepce. Mar-
HUIB KPVII0 QOPMBlI IPHMEHSIOT AAs paloThl ¢ MEJIKHMH Ipy3amu
pasnoobpasnoil Gopmbl (ckpan, uywikh, cTpy:xka). [loabevHble mar-
HUTDL BLIUIVCKAIOT IPY30I101BCMHOCTBIO OT HECKOIbKHX COTeH KHJOTpaM-
yMoB ;10 30 T. Halo OTMETHTbL, 4TO rpy30N0ABEMHOCTL OAHOCO H TOIO
JKe MarugnTa 3aBHCHT oT Tuna, ¢GopMbl ¥ TeMnepatypsl rpysa. Tak, ¢
oM< UL 30iceKkTpoMaruuta M42 npuametpom 1670 MM MOXKHO NORHATH
CTAJLHYIO MAHTY Hau OoaBaHky Maccoit 16 T nmau 200 xr cragabHOR
cTpyKRKH. ['py30fi01bEMHOCTh 3J1€KTPOMATHHTOB  CHJLHO — CHMXaercs
3 YRV UHCHHH MariidTHLIX CBOWCTB nojAnHMaeMblX rpy3oB (uarlpumep,
Ny NOBLULEHHH COJAEPIKalilsg MapraHua HAM HUKCJS B CTaau) W IpH
noBbiweHin TemMnepatypol. I1pu TeMineparype Matepuaaa soiwe 200°C
NOIBLEMEAS CHIA2 3JCKTPOMATNTa HAaUMHACT VMEHLWATBCS U NPH TeM-
nepatype 760°C oHa mpaxTHYeCKH CTAHOBHTCH PaBHOM HYy.1i0.

IlpuMenediie MOABEMHBIX 3.J€KTPOMATHHMTOB 1103BOJSIET H30aBHTLCS
OT pYUHOro Tpyla NPH 3a4ajJUBaHBK rpysa, Tak Kak 3axsaT H OCBO-
00K ICHHe rpy3a npu pabore ¢ MarHUTamu NPOUCXOIAT aBTOMATHUECKH.
O/1Hako 1na10 GbITb BeCbMa OCTOPOXKHBIM 1ipH paloTe ¢ MarHUTOM.
B 30He ero 1eiicTBus 3anpemiactes npeduiBanne J101cH, TAK Kak LpH
BHC3AMIOM [IPeKpallcHiH MoJa4H ToKa rpy3 mnajaer. Kpowme Toro,
uMcercd OnacHoCTb NajleHusa OTACAbHBIX YAaCTHU rpy3a H npH HOpMalib-
HO# pabGoTe MarHuTa.

Aas TpadHcnopTHpuBaHHS Pa3.IHUHOTO pPOAa AHCTOBOTO MaTepHaJa
(cracib, UBCTHHIE META bl CTEKIO0 H T. M), a TaKike Pa3.1HUHBIX KOPO-
GUK, SILUHKOB H T. N, LIHPOKO MPHUMEHSIOTCA BaKYyyMHbBle 3aXBa-
ruw  (puc. 39), coctosiuige 13 MeTa JIHUeCKoro jucka 4 ¢ oTpepcTHeM
B 1IEHTPE ¥ aCTHYHOTO PE3HHOBOTO repMETH3HPYIOILEro KoJbla &.
Incek coeznted ruGkum uriairoMm ! ¢ BakyymublM Hacocom. Iina 3a-
XBATHIBANKA AHCK HAK.JIAABIBAIOT HAa MOBEPXHOCTb FPy3a i NOBOPOTOM
KpaHa 2 [10J0CTb 3aXBaTd MOAKJIIOUAIOT K Bakyymuomy iacocy. Pesn-
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HOBO€ KOJbLO npejoTBpaulaeT MNPOHUKHOBEHUE BO34yXa MeXAy IJMOC-
KOCTAMH AHCKA W rpy3a. Baaronaps wapHupy 3, onupaioilemMycsi Ha
MJIOCKYIO NPYXKHHY 6, 3axBaT o0safaeT cnocoOHOCTbIO CaMOYCTaHABIH-
BATbCS Ha TNOBEPXHOCTH rpy3a. [las ocBoGoxieHus rpysa naur /I
nepekpeiBaeTcsd KpPaHOM 2, ynpaBJsieMbIM BDYYHYIO HJAH C [OMOLILIO
INCKTPOMATHHUTHOrO NpUBOIA. BaKyyM!Iblﬁ HacoC coeaHHeH ¢ 3axXxBartom
yepe3 ACNOJIHUTENBHBIH pesepByap, MOITOMY B CJyuyae HeNpeABHJICH-

Puc. 59. BakyyMubtit 3axsat

HOro OTKJIIOUEHHSl Hacoca B NOJIOCTH 3daXBdTa HEKOTOpOe BpeMs €ule
COXPaHACTCA BAKYYM, NO3BOAAIOUIMA YAEPXKUBAThL IPY3.

BakyyMmHble 3axBaThl HMEIOT CJeLyiOWHE [IPEHMYLIeCTBa NO CPaB-
HEHHIO C NO'beMHBIMH 3.1eKTPOMAarHUTaMH: MOXHO NepemMellaTh Npef-
MeThl M3 HEMATHHTHLIX MaTepuaJioB, Halmpumep UBETHHIX MeTalioB,
KaMHA, 6eToHa, jepeBa, M.IacTMacc, CTeK.Ja; COKpalllaeTcs BpeMs Ha
3axBaT H TPaHCMODPTHPOBAlHe IPY30B; NMOBHIWAacTcs (e30nacHocTb flpo-
BeJleHHs paboT; 3HAUUTEILHO CHUXKAETCsl Macca 3axBaTa. BakyymHubiMu
3axBaTaMi MOXHO TPAHCHOPTHPOBATHL JIMCTH ¢ pHE.IEHOIl, BOAHHCTOH,
CHIBHO KOPPOIHPOBAHHOH HOBEPXHOCTLIO.

I_IPCHM)'IJJ.CCTBHMH TAKHX 3dXBATOB ABJIAIOTCA TAKAKC BO3MOAKHOCTb
paBHOMEpPHOro pachnpegesieHHss Macchl MOJIHHMACMOro Tpy3a MexAy
HECKO.TbKHMH 3aXBaTaMH, 110]BElUIEHHBIMH K TpaBepce, 4TO NO3BOJSAET
H3bexkaTth NporHGOB JICTOBOrO MarepHaJa IpH TPaHCNOPTHPOBAHHHU;
YAOGCTBO M OGLICTPOTA 3aKpenJeHust rpy3a; BO3MOKHOCTL aBTOMaTH3a-
LMY HOLBEeMHO-TPAHCIODTHEIX onepaunii. Ha nogbem rpysa Macco#t
| kr tpeGyetrcs 1,2—1.3 ¢M? akTHBHO#H N.10UIA1H BAKYYMHOTO 3aXBaTa,
MO3TOMY ¢ MOMOWBIO OXHOrO BaKVyMHOro 3axsara iHamerpeM 608 mm
MOXHO NMOAHUMATb IPYy3 Maccoil 1o 1 T.

§ 7. I'pyso3axBaTHbie mpuHcnocobaeHus
ANs CbiYYHX TPY30B

J.151 nopuUHOHHOrO TPAHCNOPTHPOBAHHUS CHIMyUYero rpy3a npliMeHaior
KoBIUY, 0abu ¥ rpefidepu. baabu (puc. 60) uw xkoB 11 pasrpy-
KawT, ONycKas J1HO, pacKpblBas CTBOPKH 1HA HJH ONPOKHALIBAS KOBIL.
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3arpyska 6aleil ABJIseTcs OHMON 13 CAMBIN TPY.IGEMKIIX CIepaltui,
gacTo TPEOYIOUINX MPINMEHEHHs PYYHOro Tpyla. ABTOMAaTH3HPOBATH
34XBaThIBAlIHE CLINYHIIX TPY30B MOMKHO € [IOMOLUIbIO 4BTOMAaTHUYECKHX
rpyzozaxsariblx yerpoiictB —rpefidpeposn. llpu 3ToM npoussoan-
TCJIHLHUOCTL Ollepallil CYLLCCTBCHHO NOBLUIIZETCs, a MClodb30Balne
PVUHGLO TPY/ta PE3K0 VYMCHbUIAETCH M ,lazke  [OJIHOCTbIO  HCKTI0-
yaeTes.
[pefidepnl WHPOKO NCHOILIVIOTCS LISl TPAHCHOPTHPOBAHUA UNIXTLI,
CEPEIA, VIVIA I APVIIX MaTepHaios, a8 nojlaun i yoopks GopyoBoy-
HeR 3eM1H B JTHTEHHBIX 1exax
a = g ? u 1.1 Ipeiipepnl 10 Kunema-
ol L THYCCKOMY NPHU3HAKY MOKHO
T pasaciaMTh Ia KaHaTHhE,
COCIAHUCHIBIC € JIPHBOAHBIMH
JgedeskaMu ¢ noMoubio rub-
KOTO  9JCMCHTA — Kanarta, H
: OpHBOIHbLIC, B KOTOPBIX
i MCXAHU3M 3aUepnbiBaHus W
: . : A ONOPOYKHEHMsl pacho.garaercs
; e N\ si.q?_:._ 7% HenocpelcTBenio Ha rpeiige-

- f—“’fl B ilf\,;\.‘Fi - " pe. Kanartusie rpeiipepsl, s
= L = ,/ » !

i CcBOK ouepelb, Noipasieis-

= I “~gt+  JOTCSI Ha OJAHOKAHATHBIE H

MHOTOKaHaTHie. O 1HOKa-

Pic. 60. Baibht 1aa cunyuero rpysa: HaTnuoe rpeiipepsl MOryT

@ — ¢ On, CKalOWHMCH 1HOM; 6 — ¢ PACK]PbiBaIOHM- HCMO.Tb30BATLCS Ha OOLIUNBIX
Cst HoM KPIOKOBLIX Kpalax, HMerulux

oanoGapabauunit npusoa. Mx
1101BCUINBAIOT K KPIOKY KPaHa H.IH COCAHHAIOT HENOCPEACTRBEHHO C Ka-
HaTOM MCxaHM3Ma moibeMa (B NocjefHeM ciayuae rpelidepb! fBISIOT-
¢ necbeMHbBIMM). HanGo.ee wHPOKO HCMOAB3VIOTCA O.1HOKAHATHBIE
CheMHLIC Tpefdephl, 1103B0IA10IHEe UCNOAb30BaTh KpaH Kak AJas pa6o-
TLl ¢ KPIOKOM, TaK U 15 pabGoTht ¢ rpefigepon.

Ipeiidep (puc. 61) coctour n3 1Byx ucmnocteli 5, coelHHEHHBIX
imapunpHo Ha HikHeil Tpasepce 8. Taru 4 coe IMHAIOT 4CTIOCTH ¢ BEpX-
reil Tpanepeoil 2. Kanatom § noBiXKHAA ro10BKka 6 coellHseTcs ¢
pepxueil Tpasepcoil 2 1 co ckoboit 1, ¢ momolbio KoTtopoii rpefidep
HaBCHIBACTCH HA KPIOK MexaHH3Ma NoILeMa Kpaua. B aoMoir 3adep-
npipsnms (puc, 61, a) rogoska 6 1 Tpavepca § eBs3aHbl MCW1Y coboit
3aNsaTaMi 7, VKpCILICHHBIMH Ha Tpasepce 8 IIpn noasenme ckodwt 1
nporteAn1uT cbaikenne tpasepest 2 1 rogorkn 6. 1Tpu atos uemnocrn,
IORORAUNBasCh BOKPYE OCCHl WAPHIPOB Ha Tpasepce 8, BHEIAPHIOTCS B
I3 1 sauepinuialor cro, Tlocde TOro Lo MeTocTn COMKIYTCH, rpei-
Gep ©&ozarpeiToM coctosting (pre. 61, 6) nepevewacicns K MecTy pas-
EPVZRID B QHYCKACTCH B olOpHYVIO HOBEPXHOWTL (phc. 61, 8): npu 3tom
SANBATLE 7 DACKPBIBAIOTCSE 11 FOJTOBKA 6 OTCOXLIACTCS oF IZKHel Tpa-
sepewt 8. Toetnem cxo6nl 1 3LI3niBaeT mostbeM acpxreil Tpasepest 2, uto
INHBCIT K PACKPHITHIO rpeifidepa 1 ero aBToMaTHueckoMyY onopozsie-
o (pue. 61, 0). Ipefidep vomiuo packpuiTe 1 e omvekas cro, B arom



CHY%H3e OT 3aN0pDHOro YCTPOMCTBA ONYCKACTCs BHI3 TPOCHK HJH LEMb,
32 HOTODYIO 1A10 IOTHHYTL, 4TOOBI 3aXBainl 7 OTHYCTHJW TOJ0BKY 6
M A2 BO3MOKIIOCTDL YCTIOCTAM PACKPBIThCSI.

A8 KpaHOB, cleiMajaH3NDYIOUHXCs Ha onepanusx ¢ rpeiigepoM,

OPUMEHRIOT O08yx- u yerbipexKanaTHole rpeiidepsl. B aToM cavuae Kpa

Puc. 61, Cxeva pabotil oakokanatioro rpefidepa

a0K2I0T 18y Ms MCXaHiI3MaMil AJst 3aMBIKQIOILEro H Mo 1beMIIOro Ka-
4aTe3. BoRupenariueckoM oTHOMICHHID [iBYX-  H  YCTHIPEXKAEATHBIE
pefibersl HWICHTHMIN, HO B ABVAKaUaTislx rpeiihepax wauar obpa-
yer Aractofl HOANCHUCT, B YCTHDCXKALATIAX — C/IROSUHBIA,

Heyxkanataeie rpeiigephl (pHc. 62) MOKIHO HCDOIL3OBATL TOJALKO
OYOHAGHUYHM cueuHaanioll 1 peiidepiiofn JeoC LK ¢ ABYMS MCXaHH3Ma-
i Sfr;aé HEl KOTOPDLIK IMCIOT BUIMOXKHGSTo 1C3aBICHMOro J1RHKe-
Do, Sedblhaouill koraT 2, pprpeidteiinit 8 rouke A K HHMKHeH
’; fime, viaet ta Gapadal 3uMBIKAIONICTV  MeXdaHH3Ma, & N0 1beMHbI{
R

T AACp B WRIELHIT) Kanat I, APHRLIILICHHBIE B Touke L BepxHed

HMb -- Ha Gapadan nodbevitoro vexanusma. Asyskanariuil rpefi-
wep pacoTact celyouny olpasos: npn ouycKallng  3aMblKaloulero
GHATa 2, HoKa hanar [ nenolsHact, 4eaiocTH rpefidepa packpoiBa-
Arcs HEd eliCTBHEM Cillbl TSEaCCTH HCIOCTEeH, TPaBepechl H  rpy3a,
TXOIReroes B orpefibepe (noJdewscude [), u rpy3  BoichimaeTcs H3
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vpefidepa. Tlpu onyckanun 0GoMX KaHATOB pacKpeITHA rpeiidep onyce-
Kaercs Ha rpy3 (nosoxenue //), npu aTom mexaHusmbl .1edeiku obec-
IICYHBAIOT OAHHAKOBYIO CKOPOCTb ONYCKAHHA 00OMX KaHATUB. 3aMblKa-
Hie 4eaiocTeil rpefidepa NpoOH3BOJAUTCS HATSHIHBAHHEM 3aMLIKAIOLLIETO
weHata 2 npu ocalbieHHOM W HCHOABIDKHOM MNOABEMHOM KaHaTe .
Tax xak rpefidep JeKHT Ha rpy3c, TO npu 3aMbIKAHHH YETIOCTEH OHR
Bpe3aloTcs B rpy3, KOTOPHI cobupaerca BHYTpu rpeiidepa (nonoxe-
e I/]). Ilpu noabeme narpyxenunoro rpefibepa noibevible u 3a-

Puc. 62. Cxema paboThl JByswauHathoro rpeiidepa

MBIKAIOLIIIe KaHAThl ¢ 0OIHHAKOBOI CKOPOCTLIO HAMATBIBAIOICS 11a COOT-
seTcTByOlHe GapalbaHul (nogoxenue V). B rtaxkov suige rpeiidep
12PEHOCHTCH K MeCTY pa3rpy3kil. 31ech oc1abisior  3aMblkalollHiE
©apat i1 rpeiidep NoBHraeT Ha MOABEMIOM KalaTe, a elicTi pac-
i.BIBAIOTCA H FPY3 BhichiNaetcs (nodoxcHie /). 3atesm Unk1 padoThi
+OBTOpsIETCS cHauada. B KonceTpykunsx rpeiiepos noibeMuue xana-
Thbl Kpenstca K BepxHell Tpasepce rpefidepa, a 3aMbIKaIOLIC KauaTh
«Hpasyior [OJMHCHACT, CBA3LIBAOULUIN HIUKIIOWO H BCPXUIOID TI'PABCPCHE
3t YBCJHUMBAIOWHI CILTY BPe3aHusi uc.110CTel B IPpy3.

Jag paboTsl ¢ KPYMHOKYCKOBBIMIT FPY3axitt (Py10il, Karinsmi, ckpa-
HOM)  HIHPOKO TIPHMEHSIIOTCS MHOPQUETIOCT e rpefihephl, KANHORIA-
lible YC.IOCTH KOTODBIX J1€FKO NPONOJIAT MCAILY OTIETbHDLINI K (xKa8MU
1py3a, uTo obeclicHUBAeT Xopolllee 3ano1Henne rpeiidepa.

[Tpouece 3auepnbiBanusg rpciiepasin cLbllyyero il KyCKGBOro
1Dy3d BechMa CJI0XKeH, OTHOCHTRILHO Va0 il8YUCH 1 conp b 4 (2ered
CAORHLIME 1edopMaiiani 1py3a. Koportho 3TOT npolece Mok, T OuTh
onmucay caeiywoliia odpasvv, Onvulennniil Ha rpys rpeiibep noR aed-
CTBHEM CHIIbI THXKeCTH BPe3aeTCsl B I'PY3; HOKE3bIC KPOMK'L He HoCTeH,
nepeMeulasich B rpyse, YIJOTHSIOT ero KaK ¢ OOKO3, Tak 1 no1 Tobhue-
BOW NOBCPMIIOCTBIO JAe3BHA 3aTeM 1oL ICHCTBHCM CHIBL 38 1bikIOUICTO
raHaTa HaultHaeTcs TMOBOPOT HETIOCTEH, UTO OIHOBPEMCHIIG il1PIBO,IHT
. ¥x niepeMeleHHio BHK3. [pn 3ToM 12 rpy3a suipesaetes ¢10i, o6beM
KOTOPOTO OrpaHHyeH KOHTYpoOM ueaiocTeil W riay0OHHON BHEApEHHSI B
rpy3. 3:0bs na pexjyuceil kpovke uemocreli rpefihepa MOryT CJIyXKUTh
TOMLKO sl PaspbIX.IeHHA CJICKABIUHXCSl HJH CMEp3UIlXcd I'DY30B H
a8 paBoTel ¢ KPYHHOKYCROBLIMH rpv3ayit. B 1pyrux cmyuasnx 3y6bs
d€ TOJLKO He cnocoBCTBYIOT AydilleMy 38110.1HEHHI0O oObeMa rpefidepa,
HO Jla’Ke yMCHDBIIAIOT ero.
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hpusast savyepneiBanus (puc. 63) uveeT BepTHKAJLHBIE yyacTOK
o1} A ACHEY HCTHIOCTEH B rpy3 H KPHBOJMHElNBIA yuacToK, obpasye-
AL I ABHIKCHHM UCJIOCTER B Ipy3e [PH MX cMblkaHuH. Beicota hg
ICpias LILHOTO Y4acTea 3dBHCUT OT Beca r1pelidepa, cKopocTH €ro
Gy Laltiist, 0T QU3HKO-MEXaHHUYeCKHX CBOMCTB rpysa u OT CHJ COlpo-
T jaiist IpH BHEAPEHMH Ye.ll0CTell B rpy3. DTH CHJB, B CBOWO u'le-

[** 1 JIBHCST OT TOJIILMHBL ueJOoCTed H
At X pexkyiled kpomku. Jas oucHb 1
I 111X TPVY3OB BEPTHKAJBHBIA yydacTOK '
Ao 0 OblTb 0YeHb Mad. dopMa KpHBO- N\
SHndeittioro y4acTka 3aBUCHT OT KOHCT-
v rpeiidepa, oT CBOHCTB rpy3a H
Ol <1 CONPOTHBIEHHS TPH CMBIKAHNHH P
e nncieit Tloede norpyseuitst rpeiidepa e
Il 1Py, CrO YeJIOCTH CMBIKAIOTCH, CiKH- . i
ML IPY S 1 BbLAABJMBAS €r0 BBEPX. I v/

Fon rpy3 o6aajaer HeBOABIIMM CO- by . /s I
Uit ICHHEM  BPC3aHHIO, TO HCJHOCTh -
o b, u0BAETCSl  BOKPYr TOukH A na 4
i wici IpaBepee nojl AeNCTBHEM MO-
TR u[)?»;umpaemoro cuion B Tare. Pue 63. ooﬁ;’;ﬂ'ﬁ‘;umx sasep-
Bopaieiu 1pasepea rpefidepa nupu atom
G aclest HOHOK UeTHCTH nepeMenla-
1o i a0 wpuBoll /. Tlo mepe 3auepnbiBaHHA YBEJIHUYMBAETCH CONMPOTHB-
Junic IBNAREHHIO YEHOCTH H 11acTyllacT Takoil MOMCHT, KOT/a cuia B
Lalc TaHOBHICY HeAOCTATOUNOI!, uToOtl HOXK 4HETIOCTH nNepcMelancs
ne oo poson /o Toraa sepxusisi TpaBepcea rpeiiepa ocraHaBIuBaercs, a
Hi.hn4l TpaBepca HauHHaeT NMOJHHMATbLCSA, NMOBOPAauyuBas YCAIOCTH BO-
Kookl B, HOHOM MCAIOCTH HauHllaeT ABHraThes no kpusoit /1. T1pu
“IOM HOA YEMIOCTH TOAHHMACTCS BBEPX, CONPOTHB/EIHE 33UCPIIbIBA-
Hio LI CHbUIAETCS, YTO JaeT BO3MOXKHOCTb OAHOBPEMEHHOrO ABHKEHUHA
wened it BOKpYT Touek A # B (T. e HOXK 4eldlocTH B peasibHbLIX YCJI0BH-
HA 1A CTCSl MO MpoMeXxyTouHoH kpusoi //]). Uem MeHblie NJOTHOCTb

1P\ 1 BLILIE ero ChimyYecThb, TeM KpHBad /1] 6auxe K KpuBoi# /; yem T4~
Cooto 1py3, Tem Kpusas /I] Gauxe K kpuBoll /[. ®opma kpuBo# 3a-
NCps LIS B CHJBHOIL CTEeNeHH 3aBUCHT OT COGCTBEHHOTO Beca rpef-
o0 CAVILCCTBEHHO yolydillaeT Npoucce BleAPEeHHs 4caloCTCH B rpy3

P cnie TaK HasbiBacMbiX BHOpauMoOHHBLIX rpeiidcepos.
[ 1 UROTOPOM TIPOMEHYTOUHOM TOJOMCHHH  yeqlocTeit  rpeidepa

{1+ 1) Ha rpefidep jeiicTyIOT civia Taxmectn G, paBHas cyMme CHJ
: (1 Hel Tpasepent Uy, sepxHeil tpasepent G BMecte ¢ Tara-
« o aoaenoetsivd Gy, 3auepnuyToro rpy3a Grp, npuueMm Grp — nepemeH-
Voo YA, M3MCHSIONIaAcs OT HY. st B HA4aJ 1LHOM AOJI0XKEHHH pac-
VLoniny geJdIocTell 10 MaKCHMYMa [pPH NMOJHOCTBIO 2aMKIVTBIX YeNto-
. 4 1ahUhe CHIAQ 3aMbIKaHHA R, AelcTBYIOlAs 1i0 KacaTelbHOfi K
Vv on lduepnLIBaHHSA M paBHAas PeakUMH MareplaJa npu 3adepribi-
oo (dnra R O100KHa O6Th 60IbUIE CHIbLL CONPOTITRICHIA 3a4eprul-
o HIPHBeeNHOl K KPOMKE 4eJoCTH, HHate 4eaiociin  Moryrt He
¢t ihod B TOJULe Martepiaia Mo orpeiipep OKaKeTes HEJLOCTAaTOU!Liv
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3aMCJIHCHIBIM), I CILIa HaTdAeHNS 8§ kauara 3auvMiIkaI0ILEre
cnacra.

O6mas cuaa, RelicTByioUlas Ha HHXHIOIO TPaBEpCY, MIPH KPATH »CTe
noaucacta, pasuoil a,

-~ s
oA ..
PRV |

N,=San,

rae v) — kIl N0AHCHAcTa.

Chora 3avbikanns R, ACHCTBVIOMLAsH 13 KOOMKY YeJTOCT!, LipeicTak-
J90T CGOOIT FCOMCTDHUCCKYID CYM-
ay citel V=Rana coupoTneie
s 3aray0.cHiio de1'0cT  rpels
bepa B Tpy3 M ocHan H=K.osa
COTPOTHRIACHUS  CTHIBRANHI  ue-
Jocteil 1IpH MX 3aMBIK2:MHY,

Paccnarpubas pachosecHe OB
1oh nososir rpefidena uca Aeks
CTRICS VNdSABRDIX O, MGKIS
Cope it s CHAY P icTe y YIS
B r# v, COeNMISIOWeR BEPXHIOK,

TPABCPCY ¢ UL LIO

P==(N 4G, (Zecsyy,

re No=S(an—1) —wite, AclcT-
BYIOULAS CO CTOPOHE HONCTIACTA e
BCPXUIOIO TpaBepay

V3 yeaopus pancliotoa MOMEH-
TOB BCCX CH.T, ,"lCﬁCTU}’}OZL‘,h}( iid 9e-
JIOCTL OTHCCHTECIILH:D TOHKA O, UME-
eM

Puc. 64. Pacuettias cxcMa ABYXhanaty-
uoro rpefidpepa

Vb Hm—Pc-——;— G —
LG oe=0
TZ— er€—~ .

CyMMa NpOCKHUMII BCEX BHEIWHUX CHJ, JeHCIBYIOLIMX Ha rpeiipep,

=é40+0m—sx

CopMecTHBIil aHa/ I3 /IBYX 110C1€1HHX ypaBHEHH!{ GUKa3nhiBager, 4TO
C YBEJHUCHIIEM HATSAKCHIA 3aMLIKAIOLCro KaHata S npepTHKaabHAY
peakuus | yMeHpUIACTCH, @ CIe10BaTe/ALIO, YMCHbluaetcd cHid, €no-
cobeTytomasn yray6aenuto rpeiidepa, u npin S=G+ G.p, Ui0 COOTBET~
CTBYET Haualy orphida rpefipepa ot rpysa, V=0; npn sron cuaa H.
a caejoBaTesbHO, ¥ CHJAA 3aMbIKAHMsI HC'LHOCTCH BO3PACTAION ¥ B MO-
MEHT MOJIOr0 CMBIKAHHS YeI0CTeI Cli1a R CTAlBIICH MAKCHM2IbHOR
R=Hmux

B moTopuom rpefidepe, ric noaucnacTt 3aMblKaHus yeJiioCTel pac-
NOJIOMCH BHYTPH rpefipepa, HATSKCHIIE KaHaTa S SBINETCs BHYIpeH-
Hefl CHJOH, YTO yJYy4YlIaeT YCJOBHH 3a1ePlbBAHUA, TAK KaK 3Ta ¢HI&
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HU ANLCHLIOST BIAMSING Beca agacyerTer thpeuhena (12 nhor o¢¢ 3auep-
BLIBAHSET 3iaaClie CHuabl S B 910U CAVUES GHPC ¢ a0t esl K aTH-
HCCKOIT CXEVOE B OMOJIHOUTHIO BN ATe Tl MEeNGHI 3V QM Lsan'ist i He
stHICHT OT B, KAK V KAHATHOLO [ perfena
Kpariocrs ¢ 7avsi¥1oui re So eliacia CVIeCTRCI0 BUKSICT Ha
saactue o Lo erarpsaomein e noc, i obners ¢ =458 B 3anu-
CHOGCTH OT B LA IPYsd MORDInte 3HALCIG § ™ TnNaInr U rpeidde-
PaB, IpeTHA3K HHennLiX L1 no[p_\',x\n VTS, B K3, MOTRO!H Hui fKe-
St ALk 3 R0 100X TRy 30B G Re HUCILIOT DT e CHe 1A
Lo NIANNe YOy UHEACTSA, TaK FAK BATHRCIIC 3a M Bhdinallo 1. ha-
S AV uCHbIdeT
LI npockTinopaiing rredeena cavoe 1iasii e —- a00CHeInTyL o-
Doee 3g-AacnnmpBaliie Ip}':'ﬁ P BO3NOMATO AATOM COOCTREUHON BOCe
tromhepa Ha ocnesamite SKOHOTIMCETSGALE AN 1AMHoiX YCTARNBICH,
VOTIOCHTSAGI S \MAcCa FDLL@ena, T o nLIsucHre ero codeTnerioil
»cent Qe KOMACOS TP (), o DI OO 3a e 1 pciidepa
TAHA GHTh pasta K= Q. ./Q,,.: 0.9--1,2 C yre Lavcimey io-
SR Ve 3o0pde TalE CICLCHDL RGHO IFGETEL cpeena, o -
ST ECEH VLSO HHE 1D 5000 Lenocti I\!L’l!l?l SLebt O TN
Coctedl rperdgiepa npasepi U»"""I'MIOT' nn;;\'uoi pas.pont Q=
'-"Q fomy o BOpANEn apasepcu Qur Cryenp,  ueiocrenr Quss
05w Lemrtpur 1snacorn aaevenms xpuupep( B LOKHDLL pasiie-
PRI FLOST TAKEN 00DA3 N, 11o0L CHIL CO3 LABA BUMOMHO SOJLINHA
FOMOIT, CROCOBCTBMVIONNGT %2 uDIRaHIIO HealocTell, T e 4Todbl UeHTp
FimCUIT HRTISCTH pacieaarades $UNAC K iouhe KPEnVieHng Tail K
1CIOCTH, OPYH 970N Maced HILKEel Tpapepebl, HC BozlelicTByWIlad Ha
LIAMBIKQIIIC 4OLOCTeH, 1o KiHa  ORcbL  MIHIVAJLEOR,  10eTaTouiodl
LOABKO S OCVUICCTBICHIS HOTHOIO PACKPHITIS HOPOMHCTO 1pefife-
¢ Henrp 1amecnt PACKHBTOIO FPEiPCPa Llocuhell OLITL PaClodOmReH
N MOKHBG HizKe AU VB8O THUCHIE Cro yCToHaHEOe T, ocolenito npu
paboTe HA OTKOCAX.

0
A

Fnasa IV

AJEMEHTHI FPY308BbIX
H TATroBbIX YCTPOUCTB

§ 8. 'nOkue aaemcHThl

B rpv3onohbeMHBIX MaUIHHAY B KA4YECTBC THOKHYX 31€MeHTOB ' ine-
HHIOT CTaJbHble KAHATH, a TAKAKC CBAPHBIC [ MJAACTHHYATHIE 1NN,
"leHbKNBLIE H X I0NYATOOVMAAHDIC KAHATH, 08 1a1210U1HC HA3KOI 120U-
HOCTHIO, 4 TAK:WC KAHATLI U3 HCRY CCTBEHIOMO BO.IOKHA B KAUECTBC "101b-

MHBIX I TAPCBBIX 2TEMEHTOR FPY30MOITCMHBIX MALIHH HC UPHMCHSIOT.
KaHartn! ¥2roTosasioT B3 CTaAbHO{l CBRTVION HIH OIHIKOBANHO 1NO-
soqokn Mapok B, I nau Il no FOCT 7372—79 anaverpom ot 0.2 10
3 MM; BBICOKHH Npeje] MNpouHOCTH HPOBOJOKH NPH  pPaCTsizhCHHH
052600 MITa nOCTHIAIOT MHOFOKPATHBIM XOOOHBIM  BOJOUSTHCN ¢
NPOMEXYTOUHOH TepMHUecKON H XuMmuueckoll ofpadorkoil Oinaxo B
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IPY30NOAbEMHLIX MAIIHHAX HAHOOblee NDHMEHeHHe HAXOAST KaHAaTH
C fpeieaoM NpoyHocTH op= 16002000 MIla. Mcrnoabsosanue nposo-
JIOKH ¢ 0o.lee NH3KHM NpefesoM NPOYHOCTH NPHUBOAHT K YBEJHYEHHIO
AvaMeTpa KaHaTa, a ¢ Gujaee BHICOKMM MpeLesoM NPOYHOCTH — K CHH-
JKEHUIO CPOKa ¢YyXKObl H3-3a OoablIei XKecTKOCTH npoBo:aokK. [Iposodo-
Ky Mapku B npnvensior B 0oco6o OTBETCTBEHHBIX CayyanX, HalpuMep

Puc. 65. Kouctpyxmus cramuiix KanaTos:

2—TK (6> 13+1loc); 6 —NK-O (6X19+7%7): 8 — JIK-P {6X19+1oc.};: 2 — JIK-PO
(b 3uvilo.c): @—.TK-3 (6X2547X7); ¢ — TJIK-O (6%37+1oc¢.)

B ycTpoilicrpax A.sa noabeMa awpolefi. dast cneudanbHbix lelell KaHATH
H3TOTOBJISIOT H3 MPOBOJOK H3 HepKaBelollieil ¢cTau.

B rpy3ono:rbCyMELIX MaliMHaxX NPHMCHSAIOT NPEHMYLECTBEHHO KaHa-
Tl IBOIHOIT ¢BHBKH (pHc. 65): NPOBONOKH CBHBAIOT B IIPSi1H BOKPYT LieH-
TpaJLEOI NPOBOJMOKH, @ 3aTeM NpsiiH CBUBAIOT B KaHAT BOKPYT cepied-
Huka. Unc.io npoBook B Opsidi u YHCTO Apsiiel B KaHATe MOCT OBITh
pas.aiuHo. 3 rpy30on0ibeMHEBIX MaLlHHAX NPUMEHSIOT I1aBlibIM 00pa3oM
ILECTHIPsAHBIE KAHATBl ¢ YHCIOM NMpoBoJioK B npsiaun 19 1 37. Ilpu aToM
noayyacrcst Handos1ee palHoladbHOC COOTHOLIEHHE A1HaMeTpa npsiel H
AHaMeTpa UCHTPA.ILHOrO Cep/leyHHKa M XOPOIUO HCIIOJIb3VeTCs noneped-
HOe ceuelide KaHaTta NpPH JAOCTATOYHOHN ero ru6kocTH. BocbMunpsanbe
KaHaThl MCNOJbL3YIOT B KPAHAX W NOIBEMHHKAX, eCIH [PUMEHSIOTCS
LUKHBBI TpCHHa 11 6apabadbl MaJ10ro auaMerpa.

B 3aBHCHMOCTH OT MaTepuasa cepleullnka OblBalOT KaHa-
Thl C OpeQHUYecKUM cepOednuKom U3 NyOaHblX (NeHbKa) HJIH H3 CHHTe-
THUECKHX (HEMJIOH, KallpOH H T. I.) BOJIOKOH, a NpH paboTe B YCJOBHAX
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NoBLILIEHHBIX TEMNIEPATYP MJIH XMMHUCCKH arpecCHBHOHA ¢pelbl — H3 &C«
GeCcTOBHIX BOJIOKOH M KaHATHl ¢ METAAAUHECKUM CEPOEYHUKOM, B Kaye-
CTBC KOTOPOTO HCIO.Ib3YIOT TaK)Ke IIPOBOJIOYHLIH KaHAT ABOAHONH ¢BHB-
Ki (puc. 65,6, d). KaHaTthl ¢ MCTa/N/ HYECKHM CEPACUHHKOM MpPHMEHH-
K0T NPH MHOroC10iHON HaBHBKe Ha GapalaH, NOCKOJAbKY 3TOT KAaHIT HE
TepsieT opMbl MoL 1cficTBUEM HArpy3KH OT BblIUeJeXallHX BIHTKOB,
4 TakXe NpH pe3xko MeHswlleHcs HAarpyske 1 npu palore B ycloniigx
BLICOKHX TEMNEpaTyp, HCKJIOYAIOWHN lIPHMEHEHHE KAaHATOB C OpiiHH-
yeckum cepieuinkom. Kawart ¢ MeTannuyeckum cepreuHHKOM, X TH H
HMeeT 60j€e BHICOKHHA Koo HUHENT 3aN0JHEHNs TOIIEPEUHOrO CeliHHsA
META10M, H3-33 Pas3JIHuYHBIX VCJIOBHH palboTul Npsiaedl cepAeyH!<a H
lipsiiedl KanaTa NPaKTHYECKH He CTaHOBHTCs Gosee npounwiM. Kararu
¢ OPIaHUUYECKHM CEPUEYHHKOM O0.1ce THOKH, UCM KaHaThl ¢ MeTa.l. :e-
CKIM CEPACUHHKOM, H JVUIIC VICP/KHUBAIOT CMA3Ky, TaK KaK CMa3xi K
NPGROJOKAM N0CTYNAeT He TOJIbKO CHAapyXH (B npouecce paboT:: xa-
HATLI pCry.IfipHO CMAa3biBAIOTCH), HO H H3 cepaedHUKa, NMPONHTAINro
CVA3KOM.

flopoay ¢BUBKH NPOBOJOK B NPSASiX Pa3NHualOT KaHaTbl T!ia
TK (puc. 65, a) ¢ Toueunbirn KOHTAKTOM OTIIbHBIX NPOBOIOK MC .1y
caosvu npaielt u tuna JIK ¢ aunednoin Kacanuem NpoBoJioK B NP« 1H.
Kanatul Ttuma JIK wuMelor Heckonbko  pasHosuuadocrell: JIN-O
(e, 65,6), r.1c NpPOBOJIOKH OTIeJbHBIX CJ0EB MPS1M HMEIOT OAHIAKO-
Bl naverp; JIK-P (pue. 65, 8), v KOTOpbIX NMPOBOJOKH B BepxieM
cloe pATH uMeloT pasuuie tuaverpol; JIK-PO (puc. 65, 2)— B nps 1ax
HAICIOTCst C1011, COCTABJAEHHLIE N3 NPOBOJOK OIHHAKOBOIO 1HAMET: 1 H
H3 npoBodok pasHoro auamerpa; JIK-3 (puc. 63, 0) — mexny asvMs
CLOSMIT TDOBOVIOK PA3MCILAKOTCA 3aN0CUKIOUHE APOBOJIOKH MEHbU 2ro
anaverpa. Kmosme Toro, mnsrorosasiiorcs  kanatel  Ttuna TJIK-O #
TJIK-P ¢ koMOUIHPOBAHHLIM TO4CUHO-AUHCHHbLYL  KOHTAKTOM M. <AY
puBogoKaMi B npaan (pic. 65, ). Kanarw thina TK ¢ ToyeunnM Ka-
cagieM NMpoBOJIOK MPHMEHAIOTCH TOALKO 1718 HEHANPSIMKEHNBIX DPeA(H-
Mop paGoThl, KOrla IJHTCABHOCTh CPOKA CIVIKOB ONpe.lesasercs B oc-
HOBION He KeUeCTBOM Kalara, a yCeJOoBHSIMU ero Henoganb20BaHus. Ka-
HATL! € JIHHCHIBIM KAcanHeM HMEIOT Jyulliee 3an0.JHeHUe CCUeHIs, OHK
Govee rubkn u nslococtofiki. Mx cpok cnyxkom Ha 30—100% puie,
dest cpok caykBel kaHatop tnia TK. Beaelersue avuniero zanosxe-
Wil ceYeriist OHH NPH TOH ’Ke paspbiBHOM HArpysKe HMeioT HECKNbKOo
MCHLUIME Tnaverp.

[ToBHiv ¢BHBXH KaHATH NOAPA3IACIAIOT HA OBLIKHOBEHHBIE HIH
packpyuuBatonuiecs (B 3TiX KaHATAX OPOBOJIOKUA H NPAAM 00c¢Te HA-
TH7Z fIEPEBSI3CK KOHIOB CTPEMSITCS! BHLIUIPSIMHTLCS) W HOPACKPYULLOH0~
wiLecs, CRUBacvsie 113 3apaHec 1ed0pMUPOBANIHBLIX OPOBOIOK H NPs1cHs
HY hopMa COOTBOTCTBYET MOJOKCHHIO B Kararte. [Ipososoxu  wHepac-
KPVUHBAIOWHUKCST KAHATOR B HEHAIPYAKEHHOM COCTOSIHIN HE HCTBLITHIBA-
IOT BIVTPCHHUN HATPAMEHH{i; 9TH KaHaThl HMEIOT 3Ha49uTebHO doljee
Aoriit epok caviGul. PactaruBaioiiag narpyssa s X 4oqece pasHo-
MONII0 PACTPECISICTCS MEXAY APSIAMH U MOX1Y MNPOBOJIOKAMH B
nngasX: onn 06.aa1aloT §0ablelt  CONPOTHRIAEMOCTBIO  NEpeMellHbIM
H3rnGaM: o0opBailble NIPOBOJIOKH B HHX COXPAHSIOT CBOE NMPCHMHEE N0+
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JOMCHNC H HE BLINOAAT H3 KaHAaTa — 3TO 00JeruacT ero odcayKHBaHHe
My MEHLINACT H3HOC HOBEPXHOCTH Hapabana ¥ G.a0Kka JONHYBULIIMH NPO-
BO.IOKAMIl. DLIBAIOT TaKMC HOKPYTLU{UCCH KAHATLI - - 3TO  MHOIMOCI0M-
Hble Kataibl, KOTOPLIC HMEIOT NPOTHBONOI0AKHOC HallpaBjiene CBBKH
npaacit 1o or.geabHpin ¢rosv. OIHAKY OTIC bIBIE CI0H 1P oridaHHH
6.16Ka J1erko CABHTAI0TSH OTHOCHTCALHO  IPVE JIPVIa, 410 [HPHBOLHT
HHOI 1A K BLUIVHIBAHHIIO NPSICH H IIPE/KIeBPCMCHHOMY BbLIXO1Y KaHara
H3 CTPOSL.

KaHaTel H3rOTOBISHOT ¢ pa3JHuyHblM HaNnpaBiaeHHeM CBHBKH
npanch-—c napaguiu 1 aegeist. [lpin npaBoy  HanpasiICHUM  IDSAK
HAYT cJeBa — BBePX — HaNpaso; npH JeBoM HanpamicHuH HaoGOpoT:
cnpasa — BBepX — Haaeno. llo coueTanunio nanpapiaciiil CBUBKH
NPOBOJIOK B NMPSAsiX I NPAJ1eldl B KaHaTax pazliualoT KaHars o0HOCTO-
poxHert W KpiCTosow CBUBKH. B KanaTax OIHOCTOPONHCH CBHBKI Ha-
NpPAB.JICHHSI HABHBKH NPOBOJOK B HAPYyKHOM cloe npsaieil u npsaleil B
KaHaTe 0110 W TO e, B KAHATAX KPeCcTOBOH CBHBKH ITI HAINPARICHUA
NpPOTHBONOMOAKNLL. KaHaTul 0.010CTOPOHHEH ¢BUBKIL HMCIOT Onee POB-
HYI0 NMOBCPXIUOCTDL, 110111, 1b CEUCHHs B HUX 3ailojiteila Jvuiiie, oHH 60-
Jee FHOKH M J10JTOBeUHBl BCJACICTBHE YBEJHUCHHON NOBCPXHOCTH CO-
NPITKOCHOBEHHST NPOBOJIOK € NOBEPXHOCTHIO 0J0Ka uan dapaGana. Ux
¢poK cavadn Ha 25—50% Goanute cpoxa cayKGL KIHATOB KPECTOBOH
csiBKi. B xanarax KpecTuBnil CBUBKI HAPYRHLE HPOBOTOKH CMCAKHBIX
NPsICH COMPHKACAIOTCS MO OTACILHBIM TOHKAM, UTO yBC.IHUIIBaeT KOH-
TAKTHBIE HANPSIKCHIS, HOBBIIACT H3HOC JI CIHIAAET 10Ir0BCYHOCTb Ka-
HaTA.

113-3a ctpewiteitizs K packpyuHBaHHIO No1 JIC{icTBHEM pacTsiiBalo-
IICH TArpY3KH KailaThl 01HOCTopoiell CBHBKY HeNPHIo/IHL K HCTOIh30-
BAHHIO B TCX C.iyuasin, Kor1a rpys cBodO1HO MOBCIHNBAIOT Ha O1HOH
BeTRIL. B 3TUX ¢ayuasx npHMensioT KanaTul KpeCeTuBoil CBUBRIL a KaHa-
TH OLIOCTOPONICH CBUBKH HCMOMSb3YIOT NPIH JIBIZRCHIN FPY3a B Halpas-
JAICIIUX M1 [PIL HPHMCHCHIH N IBHAHDLIX O.10KOB, NPCHATCTBYIOWHBX
DACKPYUHBAHIIO hatata. Baatoiaps 0ommeli cTpYRTY IO 1IPOULOCTH,
T. ¢ JVHHICAY covpanenimo GopMbl HOT BO3ICHCTBHEM BHCHIIECH PaIH-
asabindl Harpy 3K OT BLINCPAcNOJOKEHIX €008, KAHarLl KpeCTOBOH
CBLBKI NPIMCHIGTCS HC TOJILK0 DI 0 Gocaolinofl, Ho ¥ apn MHOro-
¢a0liHoll nasneke na dapadan

Harmapaciie osiprr ineet HoUbLINOe 3HANCHIC NPH HAMATLIBAHUH
Katata na Oapadan Za Laniited odounost Gapadara kenat oveouiaerces
HA aviep caocro atierpa i achopvanitg n3rieGa kanara AciioTHA-
el LiChopaiminiet RDY it B 3aBRAINOCTI OT OPHASITORO 11ANPaB-
Jenus Bpatlenig gapadatia, & TaxyKe B 33BHCHMOCTH 0T 11AiPABICHYS
CBIBKI APSICH KalaTa 372 A2GomNais KPYUCHHA MOACT Y MCHBINATD
M VBCJMUIEA 1L €70 CKpyiuBamie. JL1s VBCTIHURN IS IIOTHOCTH KaHaTa
MOV UVIHCHISE ¢pPORa ero crvek(pl Cae WeT rak o ibunats nanpas-
Jenic HaBnuaxi, UTo0L KdHAT B APOICLCe [ado Thl oHo THHTe IbHO T04-
Kpyunpagdcsi. 1inapas1euie cBIBKA haitaTa B 3aBICHMOCTI! OT HANPAB-
JCHISE VKIGAKE €10 BHTYROB Ha Gapadane 1a10 BUOHPATh, KaK MOKa-
3aio na pue. 65, [1pin sagpenacHi 0H01N Kolllns KaHarta Ha 6apalaHe
HANPAB.CHIE CBUBKH KAHATA MOALD BDHHATL J00bIM,



[paxTtirofi sKcnJyaTaunin PCKOMEIAYIOTCH C/IC1y olHe KOHNCTPYK-
I R ATOB /LSt HY NCIOAb30BaHIS B KPAHAX B KAUYCCTRE MOIbeMHbIX
W19 0BbLIX 3JeMEITOB: KanaThl ¢ opranpuecking cepieundkom JIK-P
6. 19 (TOCT 2688—80), JIK-PO 6x36 (I'OCT 7668—80); xanart ¢
weraaanueckuy  cepaednkom  TJIK-PO  6x36+7x7  (TOCT
7060 —80) 1 JIK-3 6X
-20 + 7xX7 (TOCT
l")()T’-SO),

C Heibio yayduenust
KRJUCCTBA  CTAJLHBIN Ka-
idiog  3aB0aibl Havdaal
BLIOACK  KOHATOB JLTsI

l}):\ SOHOTHOMHLIX Ma-
nill 03 painaJslio 00- Puc. 66 Bptoon waltara 0o nanpasiciilo CBUBKIL
INERE TN npsx,’tel"l ([)HC. Io- b si o np st CHEBREL 2 - Raidl CHOi CBHBRY

67) Ipu waroronacHuu

RaHATOB IIPSAb, CBHTYIO H3 1IPOBOJOK KDPYTIOTO CCHCHEA, MPONYCKAIOT
qCpes BOJOKY, B PO3VILTATC HETO MpOBOJOKH NPSIAH, NIACTHRCOCKH J1C-
GOPMHPVACH, TCPFIOT KPYRIVIO GOPAY U JHHENIBIA KROUTIKT  MEmAY
I CTANOBHTCSI KOHTAKTOM 110 HOBCPXIOCTH, YBCJIUUUBAKOTCS OLOP-

2) 3)

Puc. 67. Craapuoii kauat 13 painaauno ofmatbix npatc:

@ — GopMUPOBatHe NP, & — KANAT

Had MOBCHXIOCTb NPSAAH I CTCHEHb 3aNoJHCHISA €€ TMONCpPEeuHoro ceve-
Wi, DT KalaTul NO CPABICHHIO € TPAMUHONHON  KOHCTpVKUHEH
OTAHUZIOTCS BRICOKOI MIOTHOCTBIO B OAHOPOIHOCTHIO, TTOBLIICHIBIM
COIPOTHBICHUCM HM3HOCY MPOBOJIOK, noBiiendol na 12—15% npod-
HOCTBIO Ha paspuiB 1 ysedunueHiodi Ha 30—50% 103r0BCYHOCTBIO.
[TpeunytitceTBavin ¢TAILILIN KaHATOB, OGCCICTIBAIOMHMIE HX 1pe-
ofialalellee IPHMCOHCHNC B [PY3ONOITLCMHLIX  Malilinay, sBJIAITCA
naaBias 1 GeCIyMItasl Pasola npH JHOOLIX  CROPOCTHN, THOKOCTb BO
BCCX HAnpaB.JelHAN il HIAICAHOCTL B padore (Taxk Kak [o 4Yuc!1y Jof-
HYBUIHX NPOBOJIOK MOMKHO YCTALOBHTH CTEHCHL U3HOWICHUCCTH KadHa-
1.1), OTHOCHTC.ILHO Magast Macca. 3iauuteanias vapyro cTh CTAThHLIX
HIATOB CVILHRCTBCHIG CHIZKACT AHHAMNUCCKHE HATPYsKL B npouecce
A CKA B TOPMOKCHHS O1aroaps 1eMndHpoBaluio TOIUKOB, BOCOPH-
AMAMACMBIN MOTALTHIICCKOR KOHCTPYKIMEH Npy30n0oaLeMHeli Malllinbl H
MEXaHH3MOM Mnlbevd. HeloCTaTKoNM CTadblbX KauaToB sIBASETCA HX
STHOCHTEILHO HEBOALI0M ¢poK ¢1y 4 Obl, yBeTHYClHe JJHHLI KAHATOB B
npouecce skcngayataunu. IleoBxoiuvocTs npHMeHeHus 6apaGaHoa

105



GO/bIIMX AHAMETPOB NMPHBOAHT K YBEJIHUYEHHIO NepelaToOuHOro uHCIIa
PC.lyKTopa K o0lell MacChl MallHHb.

s nopeunests A0IroBeUHOCTH H HAJICAKHOCTH KaHATOB JOJAKHBY
Obirb HCKJIOYEHbl BO3MOKHOCTbL Cnajanig HX ¢ 0.10koB H 6apadaHos,
CMULUEHHE 38 YCTAHOBJEHHBIE radapuTbl i NEpeTHPallle 1IN BCJIe1CTBHE
COIPHKOCHOBEHNS € 3JEMCHTAMH KOHCTPYKIHH K.l ¢ APYIIMH KdaHaTa-
Mi. Kanatol rpy3onoabeMHbiXx Malllil, TPaHCROPTHPYIOULIX pacn.ias-
JIeHHDIE MeTa i1, He0OX0AHMO 3aLHIATL OT HelluCpe LCTBCHHGIO Bo31eH-
CTBHSA TCIIOTH H OPBLI3F MCTAJL14, YCTAHAB.11IBAsT ONPark 1a10illHe KOXKYXH.
llpexnespeMeHHbI H3HOC KaHATOB M HX MOBPEAKICHHS MOIYT HPO-
HCXOAHTb B PE€3y.ibT4aT€ HENpaBH.IbHOTO BLIOOPA KOHCTPYKUMU KaHATa,
THIA M HaNpaBjaelusd CBHUBKY, HCNPaABUIbION HaBuBKkH Ha OapalaH, He-
NpaBHJLHOTO BBIOOPA COOTHOIIEHHS AHAMETPOB KaHaTa u OapadaHa HJH
6.icka, npouaa M pasMepa pyubs OJ0Ka H xanasoxk Oapadaua, nepe-
TPY30K, 4pe3MepliblXx JAHMHaMHYeCKIX BO3/1eHCTBHil na xkauar, abpasus-
HOTO M3HOca u Koppo3uH. Ilpu BHOOpe KaHata HaJ0 HMETb B BHAY, 4TO
€CJIM OH CBHT M3 TOJICTBIX NPOBOJIOK, TO HMEET MOBBILEHHYIO XKCCTKOCTh,
HO XOpOIIO cCOMpOTHBJAsETCH abpa3uBHOMY H3HOocy, C yMeHblleHHeM aAua-
MeTpa [POBOJIOK YBeJNHYHBAaeTcd FHOKOCTb KaHaTa, HO 0J1HOBPEMEHHO
BO3pacT4eT H H3HOC NPOBOJOK, YMEHLIUAeTCsl ero CTPyKTyphas mpou-
HOCTb (OCOOEHHO MPH MHOrOCJOMHONW HaBUBKe), COKpallaeTcs cpoK
C1YKOBI.

Yro6el yMEHbIUHTE H3HOC KaHaTa M NPELOXPaHliTh €ro 0T MOBPEXK-
ACHHH, NPH XPAaHEHHH M IKCIAyaTaliM KaHATbl OKPHIBAIOT 3alilMTHOR
cmaskol. OGBIYHO B KadecTBE CMAa30YHOIr0 Matepua’a npHMmellsiiorT xKa-
HaTHble cMa3ku 39y u Topcuoa 35, a AJ5 KaH2TOB 0cOB0 OTBCTCTBCHHBIX
MEXaHH3MOB — TOpPcHOJ 55. DT BuAbl cMa30K obaaaatoT xopoieil aa-
resvef, He CHMMAWOTCA NPH IKCMAYATALMH, TPOHHKAIOT K UCHTPY Ka-
HaTa W npsafeit, 061a2a10T cnocOGHOCTLIO NOKPLIBATL NOBCPNHOCTE Ka-
HaTa TOHKOH MJIEHKOA W ObICTPO 3acThiBaTh, He UCNapaioTcd M le 3a-
TBEpAEBAIOT CO BPeMeHeM, He COAepHKaT uiesioyel, KHCIAOT H  IPYTHX
5.@MEHTOB, BbI3bIBAOIIHX KOPPO3HIO.

Hopma n3Hoca xanara onpeaesisieTcst 4MCA0OM 060PBAHHIBIX NPOBOJIOK
B HapyXHbIX CJOSX NpfAieill HA AJMHe OANOrO lWara cBIBKIL Il ycTalas-
JuBaetcs no npasusaam [ocroprexnansopa. llpu npesblliteiny HOPM
KaHat poJxeH OblTb 3abpakoBad H 3aMmened. Uuclo obopnaninix 1ipo-
BOJIOK ONpeaensiioT JHO0 MeTOLOM BH3Ya.bHOr0 KOHTPO.s, JHO0 ¢ NpH-
MEHEHHEM 3JMEKTPOMArHUTHOrO AeeKToCKOna, npiillHn padoTel KO-
TOPOrO OCHOBAH HAa MECTHOM HaMarHHYMBAHHH KaHaTa HOCPCICTBOM
CO30aHUA cneuHaJbHbM npHOOpPOM  NPOLOJIBHOIO  MaruiTHGRO M0JS.
ITpu w3zveHeHUH cevyeHHs KaHaTta (HanpuMep, BC.elICTBHC OGpbLIBA NpO-
BO.I0OK) obpasyercss NOTOK pacceMBaHHfA, BO30yXKAaiOULMil B H3MepH-
Te IbHOH KaTYIUKe 3/1€KTPOIBHAKYILYIC CH.IY, PETHCTPHPYCMYIO NIiB0OPoM,
MavepurtenpHag xarTyuika ycTpoeHa TakuM o0pa3oM, YTO BGOCTPH-
HHMaeT TOJbKO |PaAMaJbHYIO COCTABJAIOLLYIO HUTEHCHBHOCTH MArHuT-
HOTO moJis. B 60JbLLUKHHCTBE YCTPOHCTB NMPHMEHAETCA HECKOJILKO H3Me-
PUTCILHBIX KaTYLIEK HJHM NMOJYKATYHIEK, YTO MO3BO.JIAET ONPE1eTsTh
rayGuHy pacnosoxeHus nedexra BHYTPH KaHara. Merol a.jexTpomar-
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HUTHOTO KOHTPOJA N[U3BOsieT OOHApPYXKUTh H CKPLITHIE 1eDCKTBLI: Pa3«
PLBLL H HATI0MD OT1€]1bHbIX IPOBO.JIOK, KOPPO3HIO H T. II.

Pacuer u shIGOp cTanbubix kauatos. B npouecce pa6ortbl kaHara,
HBJISIIOLLErOCH CTOKHDBIM TCJIOM, CrO OT1C.1LHLIe 1IDOBOJIOKH HCMBITHBAWOT
PA3JIUHLIC HANPSIKCHIA — CMATHSA, PACTIXKEHHs, H3rHba U KpyueHHs.
I oruGaninit 6.10Ka pacnpeielellie HanpsiKeHHIl 3HAUHTEILIO VCI0XK-
isterest. Tpn kam oM oruGanun B KanaTe NosiBAMITCH I0N0IHITEILHbIEe
KONTAKTHBIE HANPS/KCHHS CMATHA B MCCTaX COMPUKOCHOBCHHS HAPYXK-
1X POBOJIOK € NOBEPXHOCTBIO pyussi. B pesyabrare ny.ascupyioulero
VoPAKTICREa 3THN A0HOJTHHTCILHLIX HAUPSXKCHHH 10CIC HEKOTOPOro UHC-
SO HEEOGB NPONCNOLLT YeTATOCTHOE pa3pylielide cllavyala Hapy Albix,
D O3aTeM U BHYTpPRHHHX nposoJaok. KpoMe Toro, mpu crudalMu 4 pasri-
Gannn kasarta Ha Gaokax u Gapalane npsill Kanara CBHTAOTCH O/lHA
OTHOCHTCIBEO 1PYTOR, 110 IIPHBOINT K HCTHPAHHIO 1IPOBOJIOK B MEcTax
remtarta npaicii. OcofcHHO HHTCHCHBHO NPOIECe HCTHPAHHA [IPOXO-
LT LIpH HAINHE B OKpyskaioleit cpele abpa3uBHoi NbLTH W IPHMCe-
CCR, cOCOBCTBYIONINX KOPPO3HH MpoBo.oK. Heodxoaumo taioke uvmers
15 BMAY, UTO mepernlbl KaHaTa B Pa3JHYHOM HanpaB.IeHHH Bbl3bIBAIOT
HHONBICHHC 3HAKONEPCMEHHLIX HaNpsKEeHHH W pe3koe yBeliycHue yc-
TAJOCTH MCTAN1a, YTO CyLleCTBCHHO OTpaxacrcs la 10.1rOBeYHOCTH
Kdnarta (npuMepHo B ABa pasa). lns yBeaHueHus L0.JITOBEUHOCTH Cle-
JYCT YMCHBILATE YHCIO HANPaBJAKILUX OJ0KOB U MO BO3MOMKHOCTH H3-
Oerath neperu6OB KaHaTa B IPOTHBOMOMNOXKHEIX Hanpasienusx. C yge-
Jgiuendem juaMerpa 0JioKka H3rubaollHe H KOHTaKTHble HalpPSKeHHs
W CIIBHT Npsilefl yMEHLUIAIOTCHA, @ 9TO fIPHBOAHT K CIIHXKEHHIO KOHTaKT-
HBIX HANPSUKEHHR U CHJIBL TPEHHS MeXK1y NPANSIMH.

3iaucHist HanpsaXeHH#, BO3HUKAOIIHX B NPOBO.JIOKAX, 3aBHCAT OT
MHOFHX axkTOPOB: CHJABLI HATHMKCHHS, KOHCTDYKUMII M JHaMeTrpa Kaha-
14 (1naMeTpoOB MPOBOJIOK, BXOJAAWIHX B KauaT, uHcia npsajed, yrios
IHIKJI0HA NpAAeid U NPOBOJMOK B NPAAAX, MaTepuana cepieyHUka, THNA
i KaueCTBA CBUBKH), HANUUHA TPEHUA MEXIY OTI1eJbHBIMH NPOBOJIOKAMH
H NpsUAMIL, pa3MCpPOB M KOHSTPYKUIU GJA0OKOB 1 6apabana, orubae-
MBIN KAHATOM, I T. JL. ¥Ycranoputs OOWIYI0 vaTeMaTHUeCKYlo 3aBHCH-
MOCTL NTPOYHOCTH KaHaTa OT BceX (PakTopOB, BIHAIOULAX 1a HANPSIKCH-
HOC COCTOSIHHC HIPOBOJOK B KalaTe, NpakKTHYeCKH HCBO3MOKHO, Mio-
FOUKCJICHHRIE HCCJCI0BAHUA MO3BOJINIM BLISIBHTL OCHOBHLIE (axToOpbI,
OIpeIeIsolLe IPEASIbIHOC YNCT0 neperubos kanaTta 10 paspvuieliis
HPOBOJIOK. DTHMI QAKTOPAMU FBAAIOTCH MAKCUMAILHOC HATAKCHUE KA~
HOTa W OiHOweHue duaserpa 6.aoxa u 6apabana k Juanerpy Kawara,
1} 3aBHCHMOCTH OT 3TUX (PAKTOPOB M yCTaHOB.eHbl HOpMBl [ocroprex-
naazopa anst nogbopa kauara. [lo 3TuM HOpMam pa3Mep Kanata BLGH -
PacTes H3 COOTHOIUGHUS

Smax”’ < Spaap' (8)

rie Smav— - MaxcuMagbHag palouasi cUaa BETBH KaHaTa, olipeieaseMas
HPH DOABEME HOMHUNAALIOID FpPy3a ¢ VYeTOM NOoTeph Ha OJ0KaX MOJH-
Crnactos H na oOGBOINBIX 640KaX, HO GE3 yyeTa AMHAMHUECKON HArpysKH;
n— ko>(QHIUNEHT 3amaca NPOTHOCTH, T. €. OTHOUeHHe MHIHMaJdbiok
paspyinawpueil HarpyskH KaHaTta K MaKcHMaJbHON pafoueii HArpyske
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My KaHaT, npuutisacMuil no nepyiam IocroprexHaiaopa B 3aBUCHMOCTH
OT  Hasuauciitst  KawaTa W o rpyIHIel  pexxivia padoTul  MexaHH3Ma
(tadGoa Y1) [20] (s audios svaueHds kos@@uiiclita n lpHBeleRbl
B a0 12§21 Spaq—— paspuinuas Harpy3ka KauaTta B llesoM. dta
BCOHUIHA ¢T4B14PTH30BANA A8 Pas3qNUHLIX  KOHCTPYKUHIT KaHaTa,
AHAMeTP.:B It Hpere’oB HPOUHuCTH  Marepnata nposodok. OTMeTHM,
UTO BOJALACTBUC CJ0OMIOFO XapaxTepa PACcCIipCICTIelns HADUKCHHR B
NPOBOJOKAX KaHdaTa o0ulas pa3pbiBHAs Harpyska Spasp (arperatHas
NPOYHOCTEL) BCei.la MElbUle CVYMMAPHOI NPOYHOCTH  BAOASILIHX B HErO
npoBoAoK, OO6bulio S;iqq=0,82-0,85 cymsapHOR npoyHoCTH MNpoBO-
JOK.
TatGauwuwa 11. 3uaycuna koagduithenta 3anaca NPOUHOCTH KAHATOG 1

Upyoie pean

Ha ianenme Kanaton Tun npunsia Ml 0. "
I'py3osnic it C:pe.uBLie Pyunoii 1 4
Mannoin 1, 2.3 5
4 5,5
5 6 6
I'pe’ depubte, sias rpeiigepos ¢ pa3s- » JhoGas 6
JCABHLINL ABYAVOTOPHLIM  BPIBOI0M rpynua

(NpitHIManA, u10 BCC rpeitdepa ¢ rpy-
30V pasitoMCepHO  pacnpeleneH ia Bee
Kaliaint)

Fpeitdeprnie ¢ 0IHOMOTODIBIM  NIPH- » » 5
BOIOM, A5 OIHOKIHATHLX H MOTUPHLIX
rpeitpepon

OTosIAKY MAUTBL B ONOP, PacCTHRKH — — 3.5
cTpen

Kanatu aeGeok, npeitiastaveniblx [+11060i npusoa To6as 9
Aas nopneMa Juonei rpynna

Kanarel, nenoan3yesmuie 0pH MoHra- — — 4
e Kpanos

Kanais 1as unancva ¥ rpencaoopiu- Muntunupift Jwbas 6
POBKH PaCmAaBICHHOTO MeTa.L1d, MKHT- 1pynna
KOI'O LIJ1aKa, SAOBHTHX M B3PbIBUATLIX
BELLECTB

Taouanwa 12. 3navennn xoaduunenta 3anaca npouHOCTH
IJ9 KaHATOB AudTOB

JleGelKa C KAHATOBELYUINM MXHBOM
bapaGaunas ¢ HOMMHA/bHON CKOPOCTLIO U, M/C
Aefonxa ¢
Tun sudra EOMUHGLHOR
CLOPOC RO
R RS (A v=1+2 v=lo4 v>4
pyaosuie andTu G6es npo- 8 10 ) 12 13
Boaunea
Upyaorsie au sl ¢ IPOBOI- 9 12 13 14 15
Hile, OAY, Maced HPCKKEe H
OoanLuHuHbIe JAnGTo

Ilas KanaTos rpy3oBrix JAHQTOB, HA N1aTHOPMY KOTOPHX HCK/IOUEH BHXOA JAi0-
nefl, n=>5.
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C Heaplo OrpaHHyeHns B KallaTe Hanpsa:keHHil oT nsruGa npu ero
sb00pe A0JAMHO ObITH COO./LI0JACHO 3ajalnoe upasnaami Focroprex-
Ha,130pa COOTIlOUICHIE MCKAY AHAMCTPOM BBIOPAINNOTO KalaTa H JHas

veTpoMm Osicka H Gapadaua:
D, >ed,

(9}

rae d -— anamerp kaHata, D, — aHamerp Gaoka n 6apalana, HuavepeH-
4pifi [0 cp2iHell JHHHL 1dBUTOro KaHnara; ¢ — K03 uuueHT, npHHHMa-

ambti oo HepMam [ocropTexHaasopa B 3aBHCHMOCTH

OT THNAa

rpy3o-

10bEMHO MAMIKILL H PPYRNLE PEKHMA padoThl MexaunsMa (taba. 13),

TaGaunua 13, 3uavennn koappuunenta e [20]

. ' Cpvisna pe;hnl
Trn TPy20N3a1BHeMHOH MOt Tuu IpH1o.La Md pa(vnm €
IpyschoabeMEbie Malllibl BCCX TH- Pyuyoii 1 18
.108, 33 HCKJIOYEHHEM CI1pCJoBLIX Kpa- Maunmnuit 1, 2, 3 20
10M, EK I LUNeChl) Tadci i acheor 4 25
5 30
6 35
Crpeaosie KpaHbl (MeXapu3ML no1L- Pyuuoii ! 16
L343 FPY3a # CTDEJb) Maunuumit 1, 2,3 16
4 18
5 20
6 25
CrpenoBuic KDPaHBl (MCXAHH3M MON- > — 16
"3¥a KpaHa)
Tajau 3/eKTpuueckite > — 20*
[zeiipepunie neGelku rpy30n0aLEM- » 30
~IBX MAIIHH, 32 HMCKJIOYEHHEM CTpeso-
3pIX KPAHOB H INCKTPHUYCCKUX Tasjcil
Ipefidepuuie neGeaku C1peioBLIX Kpa- — — 20
108
Baoks rpeiidepon — — 18
JleGepici jnn noabena 1pysos Pyunoii — 12
Maunnnuil — 20
JleGerxu rra nostema 10100 Pyuinoii -— 16
Manmuguii — 23

* Hzn sHOBb NpoekThpyembix Tadefl ex22.

Akamerp D Gapadana u GI0Ka, H3MGPCOHILIT MO 1Y KAHABKH HJIR
-yunst GuCKa, cJaelyer NPHHNIMATH MO HOPMAILHOMY pPHly Da3MepoB:
80, 20, 250, 320, 400, 450, 560, 630, 710, 800, 900 u 1000 mM.

MuHHkabHOe 31aucHIe KOOPPUILICHTA e A4 AMPTOB NPUHHMAET-

QA 0 CReYIOWUM peroMeniaiay [21]:

TMaccaaperne 11 rpy3oesie Jndiu ¢ NpoBOIHH-
Kom Lipit chopoctu v>>14 Mlc . o000 . L.
To me, npn v<{l,4 M/c n G6oabHuunbEe AHOTH

Tpysosrie andrul Ge3  NpOBOAHHKAZ W Maable
B 371111

o e e v -

46
41

31
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[Tpu 60abWIHX 3HAUeHHAX KO3ppULHEHTa e Pe3KO yBeHUHBAETCs
CPOK cny:K0bl KaHaTa (YBeJHYHBAETCSH J10i1yCKaeMOe€ yHcao lieper HO0B).
ilosaToMy pexoMcHIyeTcsl NPUHHMATL MAKCHM&JdbHO BO3MOKIbIE 110
KOHCTPYKTHBHBIM COU0OpAakeHUAM 3Hauelus 1uaMeTpoB O.J0KOB 1 Japa-
6ana. [lpu Ooablinx BbLICOTAX NodbeMa uaMerp Oapabawa wuHOraa
YBEJHUHBAIOT iLIsl YMCHbBILCHHA €0 JIHHDLI ApH COXPAHCHHH KalatoeM-
KocTH Gapalbana.

Junaxerpnl GapadaHa ¥ 6.J0KOB 4acTO NPHHHMAaIOT ONHHAKOBbLIMH,
yTO He sBJserTcs 000CHOBanHbLIM. llaio yusruiBaTh, 4TO NpH lipoxoie
uepes 60K Kauat nperepneBaeT ABOI-
oM u3rnd (cnavasqa ol u3rndaercs. 3a-
TCM BbIIpsMIsSieTCs), a 1npH Halerauupy
jia Gapadan KaMat TOJLKO H3rndacTes.
[MostoMmy 108 yBeIHUCHHS  J0JTOBCUHO-
CTH KaHata Aauaverp 0.J0Ka cJclyer
opaTh 6Aanuina, uevt uaserp Gapaba-
ua, rev Gooce, uTo pa3Mepbl 6J0Ka He
OKAZBIBAIOT BIUSIHUY HA [epelaTouHoe
YHCJI0 MexaHu3sa. Ecau anamerpnt 6.40-
KoB H Gapabana pasauulin, TO JIHAMETP
HAUMCHbIUETO 3JeMeHTa AO0MKeH OblTh
He MeHee AHAMeETPa, ONpeleseHHOro no
Hopmam FocroprexHansopa.

Aast ymeusilenust maccsl U radapu-
TOB I'DY30TO,IBCVHOA MaUIHHLL ¢ VUCTOM
HEKOTOPOTO  CHHAKCHHA  T0/ITOBCHIQCTH
xanara no npasuaam locroprexnaizopa
JL0fIVeRacTest MpUHUMATL Juaverp Gapa-
6aHa Ha 159 Meublic HameTpa, OnpeielcHHOrO no ypaehemie (9)
IMpuMeHeHne KanaToB ¢ O6KATHIMH TP IAMH, HMCIOUHMMH  HCCRO LK
MEHbBIUIHA JIHAMCTP, [14CT BO3MOZKIIOCTh yMCHBLIUHTL PA3VCPbl I \accy
6noxoB, 6apabanoB ¥ APYrHX Y3.J0B Kpanos NpH odecncuenuu per.aa-
MEHTHPOBANIHOrO 3Havenuss kosgpduuuenra e. Ilpavuravu Tocroprex-
Haja3opa B jnefeAkax, NpelHA3HAUEHHbIX AJ5 NOAbeMa JwOnel, ne pas-
peliaercsl NPUMEHATb KAHAT AMAMETPOM MeHee 7 MM, a B MacCaXup-
CKHX, FPy30MACCAKUPCKUX, GONLHUUHbIX ¥ TPY30BbLIX JudITax ¢ NPoOBOR~
HHKOM — MeHee 9,5 MM,

ITpir nenosab3oBaHHU CTAALHBIX KAHATOB B KAUECTRE CTPOMOB 1,
MOAT,CMA TPV30OB € OOBA3KOM HIIM 32UCNKOH KPIOKAVH, KOJIbIAVI WM
cepLrai pacuer CTPONOB NPOH3BOINTCS Mo vpasucHio (8) ¢ vaertow
4YMCId 2 BOTRCI KAHATOB H yIVia « UX HAK.I0UA K BOOTHKadMH (pric. 68)
Tpu stom kesbomuneur 3anaca npounocty n2=6, [pu rpyse recow ©
HaTs:Kelllle Ka)K,10it BeTBH kaHata S=G/(z cos «). Tlpu pacuere ctpo-
MOB OOUICIN HANAUEHUSI PACUETHHIT  Yroo  MEMKIY BOIRIMH  FaliaT.e
20=-90 .

Mceros nacuera xanaToB 1o nHopuHurosaniuive Focroprexna - opow
3anacy (p MHOCTH A M K03QHUILICHTY e ABJISICTCH VOTORHBIM, Toh 1.a%
OH He 01pazaeT efICTBUTCILHLIX YCI0BHA PAGOTH KAHATOB 11 12 N
3BOJSICT VOTAHOBHTE CDCK CIYAOH KaHATOB, B 3HAUUTEILHOI MCpe 34-
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BHCAILEH OT 4acTOThl LHKJAOB, KOHCTPYKIUHHY KaHaTa U CBOHCTB MaTepHa-
J1a POBOJIOKI; OT CXEMbl NoJjiMcnacTa, onpeaesiouiell BO3MOXKHOE YHC-
JIU NOBTOPHLIX neperuboB xanarta na 6J0kax B Gapabane; OT YCJIOBHi#
¥3ruba, 3aBICALLUX OT OTHOIUUEHUS QHAMETPOB OJjoKoB KB OapafaHa K
AMAMETDY KaHaTa; OT HArpy»KeHHOCTH KaHaTa; OT YCJA0BHH 3Kcnayara-
UHU U T. N. B pekomengoranHoM [ocroprexHaa3opom MeTole pacyera
3TH NapaMeTpbl HE YYTeHbl B AOJKHOH Me€pe H 3amac NPOYHOCTH He OT-
paxkaeT (PM3HUECKOrO CMbICIA NPOLECCOB HAarpyKeHus, BOZHMKHOBEHHS
HAanpsi:KeHUH W pa3pylleHHss KPAaHOBBIX KaHatos. [IpH oaHOM u TOM Xke
3anace NpoYHOCTH pasJhuHble KOHCTPYKUHH KaHATOB B OJ1HHAKOBHIX
YCJOBHAX HMEIOT PasJMuHbIA CPOK cJyxObl, H 3HaueHHe 3anaca npou-
HOCTH He #BJISIETCS HCUepNblBAlOUIE  XapaKTEPHCTHKOH paboThi
KaHara.

PaspaboraHnbie HOBble METO1bl pacyeTa, No3BOJAIOILHE ONPeJE/HTh
pa3Mmep AMaAMeTpPOB KaHata M GJOKOB C obecleyeHHEeM HEOOXOAHMMOH
fIPOYHOCTH W AOJTOBEYHOCTH C YUETOM He TOJIbKO BJHSIHHSI pAacCTSTHBAIO-
et HarpyskH, HO M HanpsikeHHil oT M3ruba, KOHCTPYKTHBHBIX OCO-
OEeHHOCTEH KAHATOB, CHCTEMBI IONHCNIACTA, THIIA H pexXuma paboThl rpy-
30M0'beMHON MAalIMHBl, He HaIIM elle WHPOKOrO0 MpHMEHEHHSA.
TlosroMy HeOOXOAHMO HMETDb B BH1Y, UTO €THHCTBEHHBIM Der.lavMeHTHpO-
BaHHbLIM METOJOM pacyeTa KaHaTOB B HACTOsllee BpeMs ABJSETCHA IPH-
BeleHHbIH Bbille pacuer no Hopmam [ocroprexnaasopa. Ilpu 3tom 10-
7yCcKaeTcsl NPHHHMATh AMAMETP YPaBHUTEJNbHBIX H OTKJOHSAIOUIMX OJo-
xoB Ha 20%, a y 6/10KOB 3J€KTPOTAa/MEll M CTPEJOBBIX KPAaHOB AaXe Ha
40% meHblle onpepejeHHoro no gopmyae (9), HO UCMOAB3OBAHHE ITO-
IO JONYLUIEHHS NPHBOAHMT K CYILeCTBEHHOMY CHHUXKEHHIO JOJrOBEYHOCTH
KaHara.

3akpenJieHHe KOHL@ KaHaTa Ha OCH NPOM3BOAAT C MOMOLUBIO CIle-
1Ha.1bHOrO ycrpoiictBa—Koyiwa { (puc. 69,a), npeloxpaHsioliero
KaHaT OT YPEe3MEePHbIX HAMPSIKEHUH CMATHSA H OT HCTHPAHUS €ro 00 ochb.
Koyw npenctasssier coGoil cranbhoe ¢acoHHOe KOJbIO Ken064aToro
ceuennsi. Popma xenoba COOTBETCTBYET AMAMeTPy KaHara, AJsl KOTO-
poro 3TOT KOVII mpeiHasnauyeH. KaHat orubaer Koyll, J0XKacb B XKeJa0-
00K, W KOHEl, KaHaTa COEJHHSIOT ¢ OCHOBHON ero BETBbIO CMELHANDLHbI-
HbIMH 33:KNMaMH 2 HAH BILICTast MPOBOJIOKH PaciieTeHHOrO KOHUA Ka-
Harta B OCHOBIIYIO €0 BETBb C NOCIe1youlell OIICTKOR KanaTa cTajblich
fIPOBO.IOKOI Ha AanHe [=20d (puc. 69, 6).

[ToTpedHoe KOJNUCCTBO BHHTOBBIX 3aKIIMOB ONpe1e1g10T PacyeToM,
HO coraaciio Hopmam [ocroprexHaa3opa HX He J0JIXKHO ObITL MEHbLIE
Tpex. PPacuer uHCIa 3aIIMOB 2 NPOU3BOAMTCHS 10 3ABHCHMOCTH
2NV (fran+[san€'®) = Smaxk, rne N — cuaa, coznaBaemasi Kax:1blM 34 KH-
MOM; fran=0,3 — K03 DUUHEHT TpeHHUs MEXAY BETBSIMH CHKHMAEMOTO
KallaTa ¢ yyeTOM BHeApeHHs npsied Kanata Apyr B Apyra; 2fwan.V —
CH1a TpeHus MeXAY KaHaTamu, co3aaBaemas 3axumamy; f=0,15-— xo-
sdiumenT TPCHUS MEXKAY KAaHATOM M KAaHaBKO# Koyiua; a — yro.a1 o6-
XBaTa UHJMIIPUIECKOR uacTH KOylua KaHaToM: ZfwanNel* — cuna rpe-
HMS 0PI OTHGAHUM  Koymla xaHaTtoM; KR — xosdduuncHT 3anaca:
k=15—aana 1, 2 u 3-ii rpynn pexuma pabors; R=2 — nas 4-# rpyn-
nbl 4 k=2,5— nas 5-# 4 6-it rpynn pexxuma paboTHL.
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Cuaa V —3aBucut oT pa3vepa H MaTepHa’a BHHTOB, NPH OOHMHS
NpHMeHAeMbIX ABYXBHHTOBBIX 3a)KHMaX

2
Ty

4

N=2

CAP

rae d; — BHyTpCHIUIl AMAMETp pe3bObl BIHTA, [op] — 10lyckaeMoe Ha-
npsi:xenne pactaxeuus [op]=o./4 Ular pacnonoxeins 3auMoB co-

-
O T ]
&
=
WIIIIW” s ,q .

Puc. 69. Kpensiennsa KOHHOB KaHaTta

@ — GONTOBBLIMH 3a:KHMAaMH 6 — 3au/eTKO# 8 — KoyuieM ¢ 3aauBKo#t ¢ — OnpPecCcoBKOM a—
KJIHHOBBIM 38MHMOM

CTaB.JIsIcT He VieHee lIeCTH AHaMeTpoB KaHaTta Bcaeicrsue cBoefi npo-
CTOTLI KPen.ICHHE 3a:XHMaMH NOJyui1o Haudo. blllce pacnpocTpaHeHHte.

Becbvia nazexnuv s8a4eTCs KPCNJCHHE KOHILA KaHATa ¢ NOMOINbIG
Koyma ¢ 3aauskoi (puc 69,8) Jdag 3T0ro KoHeul KaHaTa NMPOIMCKAIOT
yepe3 CTa bHOM JHTOH KOyul BTY.KY (NpUMEHEHHe CBApHbIX M YyryH-
HblX KOHMYCHDIX KOYLICH fle JonvcKaeTcst), PACIJIETAIOT ero Ha AJIHHE.
PaBHOII IIPUMEPHO ABYM AJHIIAM KOH)Ca, BLIPC3AIOT OpraHHiecKUi cep-
AEYHUK, 00e3KUPHUBAKT, NPOTPABARIOT KUCJIOTOW M NPOMbLIBAIOT 8 TroO-
psueil Boac 3areM KaKAY NPOBOJOKY crulaloT monojaM, KOHey Ka-
HaTa BUATMBAIOT B KOYHI H 33 1MBaOT Jderxer1apkuM cnaasov [lepeg
3anuBKoil BTyJaKa nojorpesactes npumeptio Ao 100°C, urobul cnnap
PABHOMCDHO 3anoausa sece o0beM [loayuatoiieccs MOHOMIHTHGE €O-
EAHHESHUC OT.IHUACTCH MOBLILICHICH HATeANOCTHIO, HO NPH IDIIMCHAHHK
3TOro cnocoda Kpemacius HeoOX0 UIMO HMCTb B BHIY, UTO Tpd Tewre-
patype 3aiuBku Bbiile 400° C oryveyacTes yMeHblleHHe Tpeieta npoud-
HOCTH NPOBOJIOK ¥ Kpast konyca Tak, npu TeMnepatype 3aauegn 520°C
npenes NPOYHOCTH MoHHKaercs npuMepHo Ha 20% Tlostomy ciaeayer
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1OJL30BATLCA CMAABAMIL, HMEHOWUMH TemuepaTtypy fmi1asiedun 330—
0 C

hpoMe ykazanHHLIX cnoco00B KpenJICiHsl KOHWE KaHaTa npuMelsieT-
(31 1aKACG coediIHeHHEe ¢ ompeccoBKoill BTy 10K Ha KaHaTte (pHc 69,¢).
WBJSUOLLCECS NPH HATHYHH CHOCLHAILHLIX LITAMIIOB [POCTLIM, HaleK
HLIN H BLICOKOUPON3BOINTCALHBIM MeTo/loM  DoJabinoe npuMeHenue
HMCIOT TaKMXe KJIHHOBble 3axuvbl (puc 69, d), no3poisiouue ocy e~
CIBTATL - OuicTpylo cOOpRy H
pazbopwy  coeiunenuit  Ha 2)

o T, —_\\
'CAIIOCTD K THHOBOI'O  coCl ¥ _\\I / b - NS _f

HOHNA ONPCTeJIACTCH A TI0M
1" 1R 10118 KJIHHA W KO3(pHuH-
CHTON TPCHHS MCLY Kaua-
FOA B DJCMCHTAN 3arkiMa
Hpte nosdouictite  TPCHHS
;015w vkaoune koupa 14
CUIC HALCANOCTH  HPOTIR
BOICKha TL3WBANNA Kanata Da-
nott npumepto  tpeM. [lpw
JIONMVIVIC  ofecrieutsacied
[ INAKC OTCYTCTBHE ocaadie-
I 3aA4aTHsT KaHaTa Jaxe
NP MO THOM CHSITHH HAarpy3KH
¢ hataTa
Ceapnble uenu (puc 70, a)
1111 DOKO HCNOMb3YIOTCH B KAUCCTBE TPY3OBBIX M TATOBHIX 3jeMeHTOB Mx
H3TOTOBAAIOT M3 cTacteill Mapok C13 (0,.=370-+400 MIlla), C12 (ox=
340420 MI1a) u 10 (65=300 MIla)
38eHbsa wenu u3 craan CT3 U3roTOBASIOT KY3HSUHO-TOPHOBOH ¥ KOH-
I 1hTHOIl CBApKOH, H3 OCTAIbLHLIX MATEPHa10B — KOHTAKTHOW 3J/1EKTPO-
sapko#t [locie WM3roToBJeHHS CcBapHble ICTH MCHBITHIBAIOT 1101 HA
W 3Koil, pasniofi nogosude paspyisawuleid [Tpu sToM He A01KHO ObiTh
CraToudbiX Redopuvaiiiil 3BCHbS LGN jeXaT BO B3aUMHO [epnel it
v ISIPHBIX ILTOCKOCTSIN, uTo ofecneunBact Oo.bUIYIO NOABHKHOCTL Ile-
£ B0 Beex Kanpasiaenusix [lo TOUWHOCTH H3TOTOBJECHHU ] LCHF
IPa3iaeisoTes a Ka.1uoposannole 1 Heka.auoposannvte  Kanudpo-
HIHDIC 1IeRH HMeloT DoJee AKeCTKHI A0NYCK Ha BHYTPEHHIOO  AJIHHY
+cHa [ HekaauGposannnie cBapHble LeNH NpealasHayeHbl jas pabo-
11 TOBKO € I1ajikuMu 6a10Kkavin i1 6apabanamy, KanubPOBAHHEBIE — 119
100THL CO 3BC3/I0UKON, HMeolell Cnenanblibie rHe3aa.
Tist olecnenenist HOPMAILIOrO 3auCilaeiTns 38HbeB KaauspoBan
WIEAT € 1Me3 1AM 3BC310MRA Wil Gapadaita J0NYyChaeMYIo HATPY3KY
t Ra MOpeBaNNY IO Henh (@ €J1e10BaTCJABHO, H HANPAKCIHEC CMATHS
/LY 3BCHLSNMIL BOHX P3HI0C) npuHEMalor Ha 3539% menblue, uew HA
ChaOPoBARIYIO [Ient DTO CHOCOGCTBYCT YMCHbLIEHHIO BLITITHBAHIA
I HCoNpancuo noctosteTsa utara Tlpu narpy xeHnu csapHoll ue-
KI7K.10C 3BEHO BCJGACTBIIEC €ro KpHBO.JHHEHON GopMbl HenbIThIBACT
ANPSIZKCHHY OT pacTsyheling I H3rufa B miockoctn 3seHa [lpu oruda-
sHIL raaakiX OJokoB 11 §apaGaHOB 3BEHO NoOABepraeTcsl TaKXe H3rHoy
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B nonepeunofl mjockocTH. CyllecTByioLnIHe METOAB pacueta HanpsxKe-
HHA B 3BEHbAX HE JAIOT J10CTaTOYHO TOYHBLIX pE3yJ/bTaTOB, NO3ITOMY
pacyer cBapHoil Henyu Be1yT N0 YPaBHEHHIO, aHAJOTHUYHOMY yPaBHCHHIO
(8) .L14 pacueTa KaHATOB:

Smaxnu < Spaap’ (10),
rae Smax — MaKCHMaJbHas paboyast Harpyska; fig— 3anac NpO4HOCTH
OTHOCHTEJbHO Dpa3pylldiolleil HAarpy3kH, NPHHHMaeMbli 1o HopMaM

locroprexnaisopa (rada. 14); Spasp — paspyiuaouias Harpyska LenH,
yKasaiuas B CTaHAapTe Ha uelb.

Tab6anua 14. Koadpuunenrol 3anaca npouynocTu ueneil ng

ilpusoa
Tun nenu
pyusioft MalIUHHBIA
Ceapuasi Heka.1HOGpoBaHHaA 3 6
Cpapuas kaaubpoBanuasi 3 8
{lnacTunuaras 3 5

OtHowenne anamerpa GapaGana uau 6J0Ka, oruGaemMoro cBapHOR
uenblo, K AHaMeTpy d NpyTKa, U3 KOTOPOrO H3rOTOBJEHA LEeMb, AOJJKHO
ObiTb He MeHee 20 Aas pYyYHBIX TPY30NOABEMHBIX MEXdHH3MOB M He
MeHee 30 ans rpy3onoAbeMHBIX MallHH. CBapHble LENH HENPUroAHH
A5 paboTbl C BHICOKHMH CKODOCTSIMH: AONyCcKaeMas CKOpPOCTb IIpH
paGore Ha rnanxux 6apabaHax u Gaokax cocrasiser 1,5 m/c, npu pa-
6ote Ha 3Besfoukax — 0,5 m/c. [1pu npeBbllleHUH 3THX 3HAUEHHH CKO-
pocTell yBeIHYHBAIOTCS H3HOC YYaCTKOB CONPHKOCHOBEHHH 3BeHbeB
H gdHaMHYeCKHEe HArpy3kH, a Takxe BO3pacTaer oNacHOCTb obpbiBa
uenu. JlonycTUMBl# M3HOC 3BeHa CBApHOH LeNMH OrpaHHYEH 3HAYEHHEM
10% nuamerpa npyrka.

HeanoctaTkamMH cBapHoIX ueneil, orpaiuuyHBaiolWMMH  006.1acTh UX
fIPUMEHEHHS, ABJSIIOTCH OTHOCHTEIBHO 00.Iblilas Macca (MO cpaBHEHHIO
C KauaTaMH, pacCHHTAaHHLIMII HA Ty »KC Harpy3Ky), ONacHOCTL BHe3an-
HOro ofdpuiBa UeneH NPH BLICOKHX CKOPOCTHX BCJCICTBHE X UYyBCTBH-
TeJLHOCTH K TOJYKaM W neperpyskam, 00.1b150i1 H3HOC B MeCTax COnpH-
KOCHOBCHHS 3BCIbCB H HEOOXOAMMOCTb TILATEILHOIO H NMOBCEIHEBHOrO
KOHTPO.18 32 M3HOCOM 3BeHbeB. [lpenwmviierTBa cBapHubIX UciicH — ru6-
XOCTHL BO BCCN HAMpPaBJCHHAX, BO3MOMKIIOCTD pa()OTbl CO 3BC310YKAMH H
HapadaHaMi ManplX AUAMCETPOB, UTO NMO3BOJIAET CHM3HTL 3HAYEHHSA
KPYTHUIHX MOMEHTOB; NIPOCTOTA KOHCTPYKIHH W M3TOTOBJICHIIS (IPH Da-
6ote co ckopocrsimu v<<0,1 M/c cBapHble Leiin PadoTAIOT NpaKTUUECKH
GecwymHuo. [lpu ucnoab3oBaHud cBaplbix Uenefi B KauecTBe CTPONOB
K03t (HLUHEHT 3anaca IPOUHOCTH My ==5.

IlnacTunyartbie uenn (puc. 70, 6, 8) cOCTOST U3 CTAIblIbIX N1ACTHH,
COEANHENHbIX BaNuKaMHu. Uneno naactur tem Gosblue, yeM $0.ib1ne pas-
pyuiaiomas Harpyska. DJICMeHTH LeNH — NIacTHHBL U BaJHKH — H3ro-
TOBJASIIOT H3 craJjeit Mapok 40, 45, 50 n noxsepraior TepmooGpaboTke
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(ynydywenno uay nopmaansauuu). Bce uenn noasepraior Ha 3aBole-
H3IOTOBHTEJE HCHBITAHHIO 104 HArpysko#, cocrasasioutesi 50% pas-
pyuiaiomicd. Tak kax nuaaciHHYaTLle LEHd M3rOTOBINIOT (s mplicHe-
HUS CBapKH, TO OHH Go/ee Ha 1eXHbl, ueM CBaplible, ITOCKOJAbLRY B HUX
HET OCTATOUHBIX HanNpspKeHHii W eopMaliist 3BCHLCB Y HIX 3HAUH-
TeAbHO Memublle. [ BUKelHe MJAACTHHUATOH UENH  iIPOHCXQINT (e
WI1aBHO, HO MAKCHMaJbHAs padovast CKOPOCTL H3-3d NMOBLILCHHOI Uy B-
CTBUTECJHbHOCTH K HHEPUHOHHBIM Harpysxkam He J10.:kHa ANCBLILAETE
0,25 m/c.

[Taactunuyarele ueny Tade1ee H I0poZKE CBAPULIX, HE MOIYT H3I'H-
O6aTnes B NolepeuHoM HalpapJenui; WapHupbl IlCneil 10.18epraoTes
CH.ILHOMY H3II0CY, UTO TpeOyveT HOCTOSIHHOMO KOHTPOIS 32 COCTORHIEM
saeMenToB nenn. IlracTHHuaTLie LenM He MOryT HaBHBaTLES Ha Gapa-
OaHDI H YHOTPCOJSHOTCS TOJABKO CO 3Be3l0uKaMIL. 3ato Haaro.aps or-
HOCHTCILHO MaJbIM THAMETPAM HPHBOAHBIX 3BC3,I0UCK MOMCHT HA By
3BC3I0UCK U HCOOXOAHMOC [epelaroyHoe UHC 10 PCAYRTOpa yMellhina-
HOTCH.

PacueT rpysoBLIX MIECTHUHATLIX uenelt sexyT no gopmy.te (10), rae
3HANMCHHS 3anaca 1podHocTd HepyTt U3 jgannwx taba. 14 Tlpi padote
() 3BE3/10YKOIT HAXO1UTbCSI B OAHOBPEMEHHOM NOJIHOM 3aleIllTCHHI C
LCHBIO T0TKHLL HE Meliee ueM 1Ba 3y0a 3Be3R0YKH.

§ 9. Noaucuacro

IMoaucnacroM HA3BIBAIOT CHCTEMY NOABHIKIBIX W HEMOABUKHBIX 0.10-
KUB, COCLIHEHHBIX I'MOKOH CBsi3bl0 (KAHATOM WJIM LeNnulo), ynorped-
JSEMYIO LISt VBCANUCHHST CHIL —— Cl.106bie  [IOJMCHIACTbl HJIH CKOpO-
CTH — cKOpOCTHble moaucnacTel. OGBI'HO B I'PV30NOIbEMHBIX MAMHHAX
HPHMCHSIIOT CHJAGBBIE MOJTHCNACTLL, NOSBOJSIOULLE YMCHBIIHTE HaTsXKe-
HHE THOKOro py30BOTO OpraHd, MOMCHT OT Beca Ipysa Ha Oapadalie n
nepenatounoe yucao MexaHHaMa. CKopocTHBIC HOMIICHACTBI, HO3BOISI0-
ULHE HOJIYHITh HOBIIIEHHBIC CKOPOCTH HEPeMCUICHIS 1Py3a HPI V2 b
CKOPOCTHN MPUBOANOrG 3J€MelTa, NPHMCHSIOT 3iaUnTeTLHO [OHe, Ha-
JIPHMCP B IH.PABJIHUCCKHX HJH HHEBMATHUCCKIN Mo IbeMHHKAX. B no-
JHCNACT BXOAT nodgudcHosle 0,0KIL OCh KOTOPLIX Nepeveriaecrcs B ipo-
CTPAHCTBE, W Henodsuxckote Dok, Ha prc. 71, @ nokazaH HenoIBHix-
upiil 610K, BpaLLAIONLHHCA MO YACOBOH CTpe’IKe No.l AeHCTBHeM ClIIIbl
Seger, ApCOIOACBAIONLCIT CHAY Spas. Bpautenue 610Kka BO3MOMKHO TOJIBKO
ROTOM cayudac, o0 Sceer>> Suag, NPpHUEM pasnocTb  Scoer—Suas AoCTa-
rOUHA 1751 NPeoAOJIeHHs CONPOTHBJENUA CHJ TPCHHA B olope 0.0Ka
W COMPOTHB.ICHHUA KCCTKOCTH KaHaTa HJIH ICMH HPH UX crubaHHil H
pasrudaniin

Taxk xax KaHaThl, npHMeHseMble B TPY30MO,TbeMHBIX MallllHax, He
ABNSAIOTCS ad0COJIOTHO I'HOKHMH TeJlaMHu, a 00.,a1al0T onpejleneHHOR
XKeCTKOCTbIO, To Halerawilas BeTBb KaHATa He cpa3y JCKHUTCS Ha |py-
qeft Baoka, a cGerawpwias BeTBb He ¢pasy Buinpsm.asercs (puc. 71,6).
JKecTtkocrh Kanara 3aBHCHT OT ero AnaMeTpa, KOHCTPYKUHKH, uHcIa
IIPOBOJIOK B NPSASIX H OT UHMcAa Npsiileld, OT THIA U KOHCTPYKIMHU Cep-
AeUHHKA, OT MeXAHHYECKHX CBOHCTB MarepuaJ/a NPOBOJOK H OT TPEHHSA
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MOAIY OTICALHBIMHE HPOBOJIOKAMN H MeXK1Yy npsisui. JKecTKkocTb ue-
T OHPOLCTISETCH B OCLOBIHOM COUPOTHBICHNEM CILI TPCHHSE B WaAPHUPAX
JAACTHIUATON O T CHE TPeHHst MeX1y 3BCHLAMIl CBAPHOR uenH.
o erndanis g pasrudanng Kavata K ero cfieraiollleit BCTBH Heo6xo-
JINMO PRI b 000 ERTEALEYIO citly W, KoTopas 3anHcuT OT pas-
MCPOB H KOHCTPYKILI Katlata 1 0.10Ka, a Takike OT HaTsa/kelHsa KaHa-
Ta. Ec vomno onpene1uty 113 ypas-
HCHHS MOMCIHTOB CH.J1 OTHOCHTE/ILHO
ocy Hioka OC3 yucera CHIl TpeHHsA
B onope 6.i0Ka:

W=s2t%t _.s,
R

-G

raic R=D;2 —paanyvc pyuba 6.J0-
Ka; ¢ — KOI(MEGHIMEHT AWCCTKOCTH:
Cro 3IAMCHHC OAPCAeAstioT 3KCIe-
PUMCHTA.ILHO. YpaBHCHHEe MOMEH-
TOB BCCX /CIHCTBYIOLWIMX CHJ OTHO=
CHTCIhHO OCH OJ0Ka (CcM. pHe.
70, @) uMmeeT BHL:

Sc6erR = SuaGR +’?SH85Q _{— 1Vfd0[2,
(11)

rie N -—uarpy3ska Ha ocb 6J0Ka,
pabBuasi  rcoMeTpHueckofl cymme

Sclae

Puc. 71. Baoxu: cHa Suas U Sceer; do — AMAMETD OCH

4 CA0K € pooABimnol oebior 6~ cvena  OJOKE, f— KO3hGHUHEHT TPEHHS
A, HHY Katviaia 1 G0, 8 — ChOJ'OC™ L B ()”()')L' 6«"()[\8
Eorl. 0 HA L0 0OABIIARHOM OanKe: o CRO- 1 : *

[o0Th Ratlbild . HOLHHRHOM (0GR I_]p” onpesiedeHHH BCJAHYHHB N

C HEKOTOPBIM 1ONylLeHHEM MOXKHO
ApHUATL Siwg = Seaer 11 TOrAa NpH vIvie o0xBara 6.10Ka KaHaToM 2u

N =28, ¢ sina.

IMo:c1asus 370 cooTHoluenle s ypasrneune (11), moayuum

[ d.)
Suﬁcr:__ Snaé (1 +? T Zf

\

sin u).

Kosdduwient nosaesnoto jeiictsug 6.10K3a — 3TO OTHOUIEHHE NO.1€3-
gt padotsl Syash npn moameme  rpysa  ecom  Grp  Ha BH-
cory b x  mosnoil  paforte,  COBCpLUCHHOM  HpH  3TOM CHJOR
Sener HL TOM ke NyTH /1 ¢ YUCTOM NPCOJIOJEHHA NMOTCPb HA TPEHue B
aectkoeTH kanara. Flostomy jiis HenojBu:kHoro 6.0Ka, y KOTOPOro
aepeveulenie nateraomeil H cOeraioleit BeTBedl kaHaTa OJHHAKOBO,
©A1 BuipamacTes HopMyJoi

o Snaé _ 1
1 S d '
coer 1+rp+2f7ﬁ- sin a

AHaaus 370# GopMydbl NOKa3biBaeT, UTo YeM GoJibliue yroa ofxzara
il6



SAGKA KAla1oM 1 qeM G0able AEeCTKOCTh KaHata H TpeHHe B onqpe
A10Ka, TEM WCHLIIC JHAWHIC Ko G.aGKa 1 TeM Gosniie ;IOIlOu'lHI/lTe.nb-
g2 CHIA, KuTUpyio HCOOXOIEMO IPITCATETH K Kanarty, li'I‘OObl ofecne-
AHTL paBHOMCPHOC JIBHZKCHHC IPYy3d. Ila ki 6a0Ka nz:n:)(m?e cyllecT-
3CIHOC BJANAHIC OK43LBIIOT FOTCPIL 1A TPCHIC B oiigne 0,10Ka, 3aBUCH-
ILHC OT KOHCTPYKOIIL H COCTOsiEA OMOPLI, [03TOMY TPl APAKTHURCKHX
nqcUeTax ¢ AOCTaToOdHOI cTe-
ielpl0 TOYHOCTH Knja 6J0Ka
IPHHIMAIOT HC3ABHCSHUIEME OT
1HaMeTpa W KOHCTPYKiHH Ka-
1aTa, OT Pas3McpoBn 6J0Ka 1 oT
Jraa oOxXBaTa ero  KamatoM.
A.ist 6J0KOB ¢ ONOPOIT Ha 1101
SIIMMHHKAX CKOJbXEUHT 1=
=()95=0,96;: naa O6.0K0B 1ia
IO THIHITHUKAX  KaueHis n=:
=097=098, Mcenvlue 3ia-
qenHsa npuuiEsMaioT s G-
0B, paCoralouliix MpH HOBLI-
WenHoll reMnepaType il B
3apL GO I 3arasoBaii-
q0it cpeie. Torla HaTHARCHHC
3e1BH THIOBOrO oprana, Habe-
caiowelt na 010K,

S;iaﬁ—__ScGern' (12)

Pue. 72. Cunosoil monncnacr

[Tpi ofcranui KailatoM HenoOIBIZKHOTO G.10Ka CKOPOCTH ABHIXKEHHS
raferaouied i cGeraulcii peTBI pashbl MoKy coboit (puc. 71, 8).
£eau e naberauiast BETBbL Kalata cu ckopoctbio vy (puc. 71, 2) Ha-
HeracT HAa NOAZIARBIL 610K, 0Ch KOTOPOrD ICHCMCILIAETCS CO CKOPOCTHIO
<, TG CKOPOCTL cOCralomell BeTail Kanara pasia o)+ 2vo.

Passepnyras cxema obcratiug ganatonm G8.0KOB 0 1HapHoro (mpo-
TEPO) CHAOBOrO MoJHCHAcTa HpRBEleHa ua pic. 72, Ecau npeHebpeur
SORDOTIRICHHCM B HOJICHACTE, T. €. KOrjla cHcTema siBJASeTCs Heno-
i KHOIM, cita B 11o0ud TOUKe KanaTa 1noJHcnacra

S():GI‘[J/’/I’

~ae Gy — BeC rpy3a; g — YHCAO Mepepe3or KaliaTd, Ha KOTOPHIX MOABeE -
Hen rpys (B ceucnnn N—AK na pue. 72} aqs 03HUAPHOTO NOJHCTACTa
370 YHCHO HA3BLIBAIOT KD ATHO CTLIO HOJTHCHACTA.

Tlpu morwenme mop OOVOKAHHI IPY3&, CCJIH YUHTLIZATh CHAB CONPO-
THBJAEHHS CT KCCTKOCIHM KaHdaTta H oOT TpeuHa B onopax 6/0K0B, HATH-
RCUHHC OTAEIbNBIX BeTBCll Kanarta pasaduno. O0o3nayuv yepes S, Ha-
caIKellie BOTBH KasaTta, Hiyweil na o6soiHofi 6ok Ay, Sy — HaTsXke-
dpe caeayloutelt setBi H T JA. B ofulem caydae npu KPaTHOCTH
TCJANCNACTE g HATSKEHIE NOoCae HalT HCIO IBHXKHO 3aKpeilJIeHHOH BeTBH
KaHata pasio S,. Orcioda ciaelyeT pasCcHCTBO

Si+Sa+SeF oo+ Sacit Sa=0rp.
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Econ BerBu xanarta B NOJHCNAcTe pacnoJioXKeHsl NMOA YrioM K Hanpas-
JCIMIO CHJILL TSOKECTH, To Halo O6paThb MPOCKUHI CHJ 11ATSXKESHHA Ha
BEDTHRAALIYIO uCh.

Coornoueniie Mex a1y HaTSXKCHHAMH OTIeTbHLIN BE1Bell KaHaTa NpE
noabeme I'pysa

S;=38M; S3=SM=8m% S;=SM%..;S, =5 S,=Sm,

rie n — kna 6.10ka.
Henodibayst 3111 cOOTHOWCHNS, No1yuacy

Gbp’—zsl(l—i—n_*—n'ZJi_ . _}_na_QJI—na_l).

Boruiesms ¢y MMy FeOMeTPHUCCKCH IDOrPeCcCcHH (Bmpa <eHlie B CKOB-
Kax), cipe.ledlid coOOTHOUIeHUE MEX LYy BCCOM IPY3a ul,, H HATSRCHHEM

KaHata S, lipll napajaeldnbiod pacuodozielny se1seil noaucnacta 6e3
yueta AHHAMHUYCCKHN (1arPYy30K:
I — ,
S\ =G, ——. {13)

1 —°

Hatsiokenne Seup Kaliata, poasoiMoro K Oapadany b (puc. 72),
60ablile HaTsKelHa Sy, NoCKOILKY HE0OGX0,LHMO 1IPeO10.1¢BATL CONPO-~
THB.ICHIC B 00BOANBIX 6J0Kax Ay, Ag, Ay Ecail uncio 0680 1HBIX 0J0KOR
paBHO [, MakcHMa/IbLOe HATHAKEHHEe KdHaTa MPH nolbeMe rpysa

S S l—

A - 1 —_ ~
*Smax - - (lrp

7’ (=

[Tpi onyckaHum rpysa MakcHMa.ibHoe HaTsxciHHe S, Oyaer B OG-
cJelHell BeTBH; OHO paBlio:

Sg=G,, — =",

a
l—x

6ap —

K1 noaucnacra, HMeEIOWLEro KpaTHOCTb @, B Le10M OlipeleascTes
KaK OTHOIIeHHEe NoJc3Hoi paboTel npu noabeme rpysa Gry, HA BbiCOTY A
K 3aTpaueHHoil mpu stoM pabore Seapahl, T. €.

Goh (t—+2)+f

LMY == ‘ L. (14)
Sgapah (l—7)a

[Ipu s1OoM MakcHMadbHOE NaTSXKEeHHe B CHCTEME nonicnacra npH
AOAbLEME FPy3a MOKCT ObiTh ONpeaeleHo 110 3aBUCHMOCTH
(9
Sax = ———" (15)
QY00
[ToaBuxHLI 610K, KOTOPBIH cJaelyeT paccMaTPHBATL KAK IOHCNTACT
€ KpaTHOCTLIO a=2, coraacuo ypasHcnuio (14) Oymetr umerbh Kna
Qoozs = (1+1))/2, T. e. HEeCKOJbKO NpeBHIUAIOWIME 3HAUEHHE KN Hemo-
ABHIKHOTO 0.10Ka.
B odunaprery nonncnacrax (puc. 73, a, 6) OAMH KoHel, KaHaTta 3a-
KpenJjeH Ha OapafaHe, 4 BTOPOH KOHell 3akKpenjsercs DK YETHOH
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KPaTHOCTH (@) Ha HENOABHKHOM 3JeMeHTe KOHCTDYKUHH, &4 npH HeyeT-
HOH KpaTHoctu (6)— Ha kpioxoBoi oGofive. Ilpy HaMaTbiBAHUM HAH
cMaThIBAHNH KaHata ¢ Oapadana, ec1u OTCYTCTBYIOT 00BO.1HbIe O.10KH,
T. €. KaHat ¢ 6.10Kka KPIOKOBOH 000fMbl HENOCPCACTBEHHO NEPexXOIHT Ha

HapalaH, NPOHCXOLUT NepeMellleHHe rpy3a He TOJbKO N0 BEPTUKAJH, HO
4 10 TOPH3OHTATH.

fx

i
T

S\ RAAAS i = ‘ AV
-:%'\:\\\\\\\\\\\“" o ?\\\\\\\\\ =V =L
RS : i )
\

o
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0
\\\\\\\

Jc

N -
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Pue. 73. CxCMBI N0JHCIACTOB:

$o-naubGpit ey NKPaTHbit;, 6 — oAMHAPHLIT TpexxKpaTHbhll; 8, 0 — CABOeHHHE IBYXKpaTHbNe
¢ — CABOCHHBII TpexkpaTiliil

Aeisi oGeenierenist ¢rporo BepTHKAJILHOrO Nolbema rpy3a npuMeHs-
0T c08uerHble TloMcnacTel (pHc. 73,68—d), cocrosiuide H3 ABYX OHH-
4apHBIX noJucnacToB. B atoM cnyuae Ha OapabaHe 3akpenaswnoT o6a
xoHua Kauarta. [as ofecrncueHus HOPMAJLHOIO MOJOMKEHUA KPIOKOBOH
JUIBECKH il HEPABHOMCPHOH BHITSIKKE BeTBeil kanata o60HX M0.H-
HACTOB IPIHMCISIIOT YCTAHOBKY OanaHcHpa HAM, YTO dalle, YpaBHH-
reaviioro Gaoka C (pue. 73, 8). Tlpu ycTaHoBke ypaBHHUTEJBbHOrO
SUAOKA MGUHO HCHOL30BaTh LedAblii KaHaT 6e3 J0NOJHHTENbHLIX Kper-
gennft na Gataidcupax. O.lHAKO OCMOTP M KOHTPO.Ib COCTOSIHHS KaHaTa
TA ZTCM DU0RC BCJICICTBHC Madoro yrida noBopoTa 3aTPyIHHTENbHBL.
Hoarony B kpanax ¢ TsOKCIDIM M BeCbMAa TAXKEABIM peKUMOM PalOTH
APeIGTITeABHO lipHMCHATD ypaBHHTeNbHblE Ganancupsl A
{puc. 73, J).

Vpariunreapibtit 6.0k C npu noabeMe H crnycke rpysa oObl4HO He
BpalLLACTCH U CAYXKHT JHIL AJsl yPaBHHBAHUA MJHHBI BeTBell ofoux no-
JIHCNACTOB NpPH HEepaBHOMEDHOH BHITSIKKE KaHaTa, MO3TOMY COTJiacHO
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npasuaam Focroprexnaisopa 10nycKaercs ero AHaMeTp  HpHHHMATS
paBlibiy 0,8 1unaverpa, onpeicacHroro Lo popyyae (), a y 3iChrpo-
Tanei il CTPCIOBLIX CAMONOLIBIX KPAHOR — pesibid 0,6 31010 1naver-
pa. [Ipu uerhol wHaTHOCTIE HOJUCIIACTA O pACHOIAracTest cpelil He-
NOJABHAHBIX GJ10KOB, d NPH HEUCTHOU -— CPCAY HOABHANLIX 0.10KUB KPIO-
KOBOIl 110,1BCCKIL.

Pacuer ((BOeHIOrO NOJMCHACTA BE YT aHAJIOMUNO APHBCICIIUMY
BBILC PacUeTY LTI OIHHAPHOLO {lO4dCHACTA, ApPHUEM KaA (bl 1ocH-
CNACT PUCCMATPUBAIOT OTACILIO HPH AeflCTBIN na Hero Hogd0Biibl 0f-
pieit narpyskn. Lean A — BblcoTa nogneMa rpysa (e, puc. 72 w 73),
TO LCHHIE KaHaTa ONNAapHero NOHCIACTa, HAaMdrbBacyoro na Gapa-
6an, L=ch, rile a— kpartuocTh noaxcnacta. KpatioeTs c¢iBoeHHCro
MOJIHCIACTA PaBHA KPATHOCTH OHAPHLIX [OJHCNACTOB, COCTABINIO-
wHux ero. [is cisocunoro nogicnacta  seanunia  Locoorsercrsyer
LJHIHC hoHaTa, HAMATLIBACMOro Ha 0.y NujteBlny dapadall.

CropocTh HO.UBEMA PY3d Uy H CKOPOCIh KALATA, HABHBACMOL ) HE
O6apalaun, cBasannl  MC.lYy COOOIl  CUOOTHONICHICM  U=aly, rie v=
=nDatg.p/60, M/c; Dy — naserp Gapadana, H3MCPCHHLIT 110 1@HTPY
KaHata; Noyp — HACTOTA Bpalennsa dapadana, od/MillL

B cuaocsuix noaucnacrax rpy3onoibesMiubiy Malnil MOAHO HCIodb-
30BaTh KAHATLL HEOOJALUIONO LHAMCIPA 1, CICICBaTeIbLHO, YMCHBIHNTE
AuaMeTpbl dapadaila i OJOKOB, CHIIBITL Maccy H radapirnl MalliHbl.
YBeauene KpaTHoCTH HOHCacTa Ho3BOJSCT CHH3NTL NCPC,1aTOUHO®
JHCI0 PEAYRTOPE, HO OHOBPEeMeHHo TpedyeT Ouiblieil [LI1HHbl KaHaTa
H KaHaiocMROCTH Oapadauna. Ypesenie uicaa 04okoB 1P HoBLILIe-
HHH KPaTHOCTH NOJHCNACTA BbI3LIBACT yBC/HUEHHE NOTCPL H BOspacTa-
HHE MOILHOCTH, 3aTpayHBaeMoOl Ha 101DEM rpy3a, a TAaK/KE YBEIHYH-
B4eT 4ncao nepernfoB KaHard, UTO BLI3LIBAET HEKOTOPOC CHHACHHE
Ero Cpoka CayxKObl 13 To e BpeMs, KaK ys/Ke YKa3blBa.10Ch, KaHaT fipK
60AbLUIOIT KPATHOCTH MOJTHCAACTA HMCCT HCOOJALIIOA AHAMCT] 1, C1¢10-
BaTebi0, 00IbINYI0 PUOKOCTL, UTO CHOCOOCTBYCT YBCJIIUCHNIO H0O.1TO-
BeunocTH. BBIGOp KaHaTa, THRA M KPATHOCTH NOJHCRACTA  CBSi3aH C
npodaeMoi o0ulecilt KOMNOIOBKH MEXanu3Ma H ¢ ero napaverpamii, 2
YaCTHOCTH C NIEPEeIATOMNLIM HHCJIOM MeNalH3Ma, radapuraMu M Mac-
COH, UTO B CBOIO OUCPCAL BJAMSICT Ha pazMcpbl Beeil  rpy3onolnheMHOR
MautMlbl 1 1a pazmepol 321aHis, e 3Ta Mallliia ycraHaB/IHBaeTcs.

Tax, ecan Ads noineMa rpysa o1Horo 1 Toro e seca Gpp ¢ 011na-
KOBOI 3a1aHH0Il CKOPOCTBIO NOTBCMA Upp NPHMCINTL HONCNACTH Pa3-
JHHO0 KPATHOCTH, TO HAPGMCTPH MOXQIIIMOB 0o1beMa Oviyr pas-
auuiibidnh,  CraTiueckast  MOWHOCTb  3THX  MCXaHHU3MOB  Ner=
= (U, e/ OG0, HcodxO AN 119 104hLeva rpy3a, 6y let 1pyroil 10.1b-
KO J13-30 PO LIUHsE B 3N ICHEYX KICG I OPH KPATHOCTAX, OTHIYA0ILHX-
CA He3ha'mITe. bHO  (HADPHNC)P, MCXAHIMLL ¢ KPATHOCTHIO 1Ba H 4e-
THIPC), HOTPCGHY D MOLINOCTL (BHIATC. I8 A A0 CUHTATL 0. UIHARIBON.
Tax Kax MARCHMLILHELe CHEl B KailaTax MoJlciacToB 13MeHsSIOTCH
OPaKIHUCCKIT 00paTio HPCHOPIHOHALLHO KPITHOCTH AOTHCHACTE, TO €
YBEJIHUCHHEM KPATHOCTIE VMCHBIIQKICH HArPpy3Ka B KalaTte 1 ero 11a-
MeTD, a Talke 1 .uaverp ¢apadana. CKopocTb HaMaTLIBAHMS KaHaTa
Ha 0apabaH H3MEHSISTCs NPIMO IPONOPUHMOHAIbHO KPATHOCTH, H B H®-
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guenacrte ¢ Goabiueil KPaTHOCTBIO OHA MMeeT Goabluee 3Hauchue. Toraa
pH0IMHAKoBOIl 3a1aHKOI CKOPOCTH NOIBEMA N O:HHAKOBOI uacToTe
spaleling pOTOpa ABHraTelIs NepelaTouHoe HHCAO PEeAYKTOpa, COefH-
HOBLeTo ABUTraTedb ¢ Gapabaliom,.

MM A3BIBACTESl MCHLIUE- NMPH MOJHKC- NSO N
Licte Gosbuielt KpaTHocTH Gaaro- )
.taps Gogbinell CKOpOCTH HaBHBKH
xatiata wa 6apaBan u MeHbliemy
oTO THAMETPV.

Cropocruete noaucnacrtol (puc.
1 OTIHUAKTCS OT CHI0BLIX MOTHC-
LICTOB TeM, 4TO B Hux pabouas cu-
ca F, oGhuHO  pasBHBacMas ru.l-
DOBIHICCKUM HAH MICBMaTHUECKHM
THITHIIPOM, NPHKIaABIBACTCS K
aoaBAnol oboiive, a rpys noase-
JHIBACTCSE K €BOBOIHOMY  KOHILY
sauarta. PacueT CKOPOCTHBLIX MOHC-
AICTOLB UPHILHITHAABHO HE OT.1Kuva-
TCsl OT NpHBE/ICHHOTO BbilMe pacucTa CHA0BOro noaucnacrta. [Ipu me-
neveitelny o6oiiMbl nodanciiacta (roukn A na puc. 74) ua paccrosHue
7 rpy3 NPOXOAMT nyTh H=al, rac a@ — KpaTiocTh CKOPOCTHORO TMOJHC-
20T M, C1eA0BATCALIO, CKOPOCTL MEPCMCIUNEHUST TPy3a typ=ar,, CAe
“4  CKOpOCTbL nepeMeniciinst o6ofiMpl NoaucnacTa.

Cruoa F, ncodxoanvas 11si nobema rpysa secom Gyp, onpeneasercs
"0 anagornynoit popMyae (15) sasicuMocTn

G..a
F=—

¢
Lok

Puc. 74. Cxema ckopocTioro nosmc-
nacra

§ 10. BapaGauoi, GNOKH, 3Be3N0UYKH

Bapafaupl puinyexawT 18 Muorocaoinoii ¥ 0100¢10iiHOI HaBHBOK
auaia. Dapadasbl [Last MHOCOCACHHON HABUBKW NPHMEHSIOT TOJAbKO
Qi OUeHDL OoabUOIE L Lune HasnBacMoro kanata. OHM MOIYT HMETh
CLUIRYIO HOBCPANOCTL LTI HIOBCPNHOCTL ¢ BUHTOBOI KaHaBkuii. C ofe-
FLCTUROH Gapadaunt CiadmkatoTes GopTaMu (pedopiamii), BLICTYHAN-
LHAT HOUL BOPXHUM CJ0CM VVIOKEHHOTO KARaTa HC MOHMEC UeM 113 [1Ba

ARAMCTpA, a raaikue dapadannt LTs CRANEDIN eneil — JopTaMH,
STV IZIOUIHALT HEe MCHCT UCM A HIMPHEY 3BSHA 10T,

P EaBHBKC B LAICM CI0¢ Kaddrd 5oslinKaIoT 5LCOKNC KOHTaKT-
DAL HAHPSMCIEE BC MaIbRO OF PacTHIPHSULEN ¢, G 1L 0T &BJIeHHR
SLLICPACIOLACHIM Y cees. Kpoye Teiu npi HaMaluiganil KaHarta
1a raaaknit 6apabad NPOHCNOINT TPEHHIC MCK TV COCCAHIMHE BHTKAMH.
Boe 970 BBI3LIBUCT HOBLUNCNIELII H3HOC KAHa 14 1 (OGpailacT Cpok ero
LAVAOLL

i s ocioiivoil HaBuBKe Kenata NepBbiil ¢1060 JOXRITCS N0 BUH-
JoBOIL anminn Kamonil necoresviontniit eoll nveet npoTHBONOOXKHOe
tanpapaenne HasHBr TTpu sroM kamIbli BITOK BepxHero cos -
TMBRII LQRCCCRdeT BHTOK [Pauee V.IOKCHIOILO ¢.10%, W10 Bbl3LIBAeT 006-
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paszoBaHHe BHINYKJOCTH B 3TOM Mecte (pHuc. 75, a). Ipu Goabwoi cke-
POCTH ABHMKEHHs KaHarta BO3HHKAIOT BHOpauuu GapadaHa M KaHaTa.
YHToGbl yeTpauuTh 370 HexeaaTeblioe sBJIEHHE, pa3padoTaHa HOBAas
CHCTCMaA Hape3KH KaHaBOK Ha OapadaHax AJsd MHOroc.a10iinoli HaBHMBKH
(cucrema Le-Bus), obecneunBalolias njaBHbHi nepexol KaHaTa ¢ 0O1-
HOTO psina Ha Apyrofi u npeaor-
5) BpallleHBe 3a’KHMaHHs KaHATa
MEAKIY yixKe HAMOTAHILIMU BHT-
KaMu (3To yMcUblLaeT H31I0C Ka-
H4Ta W yBe.HUHBaeT KaHaToem-
KocTh GapaGana).
ITpy namorke kaunara no

2 1)
jA 3TOI CHCTEMC OKPYZAKHOCTL Gapa-
P A f6ana 1eJHTCS Ha yeTLipe ydyacT-
3 Ka. Ha aByx NpoTHBONOJOKHBIX
B

yuacTkax (cocraBastoulnx 70—
BO9% m.1mHBI OKpYKIIOCTH) KaHnas-
, KH, llape3anHbie Ha oOeuaiike
6apadatia, uAyT NapajJcibHO
daanuam Gapabana (puc. 79, 6)
H TOJBLKO Ha ABYX yuacTkax / n 2
Ol PAcnoJgaraiorcs no BHHTO-
] BOH IMHHH, NPHUYCM OCCBOE CMe-
uicliHe BHUTOBON Hapesakd  ua
Ka10M H3 3THX VUACTKOB paB-

Puc. 75. Cxewma r;znj)rr:(‘ﬂol"moﬁ HABUBKH Lo naopHIe anaserpa KaHaTa.
Kanata
< Ha stux vuacTkax KanaT M ne-
a — ofbiuti.i HaBHOKA, 9 - HaLHBK2 NO CHCTe- - .
Me Le Bus, 8 — NMOAOKCHHE KaHaTa NPH Ha- pemcuiaeTcst Ha BCCb 1WAr Ha-
suske Le-Bus MOTKH. Ha napaanecabnbix e

yuacTKax Hape3kH nolava KaHa-
Ta B Halupap.JIclHH ocn Oapabana orcyTteTByeT. [asa npaBuibioro Ha-
TpaBJeHHs KaHaTa NpH HauaJje yKJajKli NepBoro c.1od H A1a olecne-
yenus 11eoGX0IMMOro 1ICpeXoia  KaHaTa B lauasae HaBHBKH BTOPOrcG
caog y odoux ¢uianues GapabaHa NpeiyCMOTpeHbl CHCUHAIbHLIE Ha-
npag.sioulne ycrpoiictsa 3 # 4. [loceayoine psibl KaHata YK.1albl-
BaloTcsa aBroMativeckH. Doarogaps nHasnuio  ABYX BHHTOBBIX yuacT-
KOB BUTKHM CMCAKHBIX CJO€B HABHUBKHM CKPEUIHBAIOTCS B ABYX NMPOTHBO-
MO0ZKHO PACHONOKCHHBIX  yH4acTKaX OwpVIKHocTH (pHC. 75, 8), uTo
ofecrneunBacT CHMMETPHYHOCTb HaBHBKH. [ KaueCTBEHHON YK.1aAKR
yroJ OThJOHCHHH KaH4TOB TIPH HaBUBKE He [A0JXKeH 1IpeBbiliaTh
1,25—1,75°.

B GoaniuHeTBe ¢y4yacB B rpy30RN0ABEMHBIX MallHaX MPHMEHSIOT-
cA Hapesunic fapadanbl 11 00HOCAOLHOI Hasusku rKanata. Kanasxu
(puc. 76), uapesanuble na NOBePXHOCTH Oapadana (MO BHHTOBOI (iH-
HYH), VBEIIUHBAIOT NOBEPXHOCTL CONPIKOCHOBCIHSA, YeM VMCHLMAIOT
HanpsAKeHUs CMSITHS, VCTPAHSIOT TPEHHE MEA1y COCeIHIMH BHTKaMH
M u3Hoc Kanata. [lostomy npn Hapesnbix GapaGaHax cpox cav.aGbl Ka-
HaTa yseauuusaerca. Hlar wapesku BuiGupactes paBHbyM f=d -
+(2--3) mwM, rae d —auaMerp kauara. Painyc xanasxu R=0,51d.
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B3 otasune ot GapaGaHoB KpaHoB olulero Ha3HayeHHs y GapabaHom
rpefidepHBIX KPAaHOB KaHaBka Oo.lee ruy6oxas.

J.1s npaBuabHOR yKJIAAKH KaHata Ha GapalaH, a Taxkxe /s npe-
NOXPaHeHHd KaHaTa OT CMCLICHIS M 3anyThiBallHa NPH ocjab.iCcHUH Ha-
TsKEHHS IPHMEHAIOT pa3JMYHble THIB KaHATOYKAal4HKoB (pHc. 77).
B xanaToyknajguuke, u3obpaxkeH-

HoM Ha puc. 77, a, kaHaT 2 npoxo-
XOAHT uepe3  6J0K /, HMCIOLLHA
BO3MOXHOCTb NMepeMeilaThCs BAOJb |

nanpasasioue § noa JAeicTBHeM ';“’ e LT T
T HUf KaHaTa. B aToM cayudae —-—MV P o
HaTAXeHHa KaHaTa. y I
wl 200 Ay /’4/////// i
kaHat naberaetr Ha 6apalaHn nep- |\ 227707, 0 ALY
IICHAHMKYJASIPHO €ro OCH HEe3aBHCHMQ [
oT yraa naberaius kanara na 640k, il a.l

yTo W ofecneuusaer INpPaBUIbHYIO
yknaiky Kamara. ITpasuabnyio yk- Puc. 76. [Tpoduan Kanasku 15 Ka-
Jallky ¥ NpelloTBpaileHHe CcMele- HATA NpPH O1NOCNOMHON HABHBKE
1A KaHaTa o0ecrneunBarOT H KaHa-
TOYKJAOUHKH, H300paxcHlible Ha
puc. 77, 6, 8, B KOTOpbIX KaHaT 2 NPOXOANT MEKIY ABYMS NOANDYHKH-
HCHHLIMM TAaiKkHMH pojHKaMHu 4 (6) umau npuxHMaeTrcs K 6GapalaHy
O.IHHM POJIHKOM 4 (3) YCTZHOBJIEHHBIM Ha NOANPYXKUHEHHLIX pblyaraxd.
[Ipin  MHOroc/oiHOH HaBHBKE HauboJbllee INpHMEHEHHe HMeer
KaHaTOYK/J4AYHK, H306pa-
) . ¥WeHHbll Ha puc. 77, e, co-
_E Tl 4 cToslMit M3 Kaperkn 7 €
n L 17 F’ fff/ HanpasAdAWILUME  6.10Ka-
— _L—__—:}_Ok MH, cOBepualouleil ueanou-
?/ ' 1HOC ABHXKCHHC N0 Haupas-
oo Jsuomteft 3 or liepepadH
BHIT — rafika; BUHT 6 yepe3
LCAYIO KAM 3y0uaTylo ne-
peiasy 8 npuBoanTCH BO
ppatleHne oT BaJa Hapaba-
Ha, I KapeTka l'l(‘pCMOIIlHET-
cd B10L ocu Oapabana Ha
OiHH 1UAT HABHMBKH KaHaTa
3a Kakablii o6opoT Gapaba-
Ha. ¥ Gapadauos, HMelO-
1IHX BHHTOBYIO KaHaBKY,
Prc. 77. CxeMbl KaHaroyK.J1a4ikos A9 TPpenoTBpallcHUs BHI-
najeHus KamaTta H3 KaHaB-
KU [pH OCabJeHHH HaTAMKEHUS NPHMENSIOTCH KaHaTOYKJAadunKH, H30-
HpaKenHble Ha pHc. 77, 0. OHU cOCTOAT K3 KoJablla-rafiky 9, nepemenia-
outeiics npu BpauleHuy 6apaana nNo ero Hape3ke M MO HamnpasJd-
joulell 8. YKna1piBaeMblit KaHAT IIPOXOAMT Yepe3 OKHO B rafike.
[To npasnaav TocropTexnaisopa Aauna Hapesdoro GapaGana 104-
KHa 6blTb TakoH, 4TOGLl 1ipH Hu3lleM pafoueM NOJOXKEHUH Trpv303a-
KxBaTHOro npucnocoGienns Ha Hapabane octasa ioch He MeHee 1,5 BuTKa

123




KaHaTa, He CYil1ast BUTKOB, HAXOIHLLIXCH O 38#GIMEHM YCTPOACTRAN,
Ecan L - padodas 0 haliaTa, BAMATUBACMAs Ba 0apadal, TO Llik-
Ha Hape3uoil yacii Gapalatia 0c3 yuera napeskil 1.0s 3akpeiniedns Kz
zarta Ha Gapalbane pasua

¥/ [‘___ _-“'\\
[——\ n[)_) '—}—‘1,)/[.

3aech 1.5 -— qHC 10 HCHPHKOGCHOBCHIIBIY BUTKOB, pCrTaMCHTIPO 2F
HOE Hopvadi TOCroioNHA 000 LT Y MCHLIHCHEE HATHACHIE Lalth
B MeCTe Cro 3arpeiLieluy Ha 0apasane: D, -—- 1avMeIp daMoini (oM
prc. 76). Tlpu Ha Ml ¢IBOCHIOTO foJnicnacta Ha dapadate npeiy-
CMATPHBAIOT 183 PAGCUHN YuICTKA ¢o BeTpetiiod napesxoli. Hapesiue
6apadannl, NNCIHA ZHAUCHELIC LI5 O L Hoc ol Lo HaBUBKI O1HOH BoiBL
KAHATA, J0JKHL BMCTh PY00R Vv co cTopallLl, TPOTHBONOJI0AKION Kheil-
JEHHIO RAHGTAL PFaciiane pedep L ¢ Ciopol L K 10T He sIBIHC ICs.
2083aTeABHLM e Ha Oapalai  [aBIBATCH B¢ BCIBH KanoTo
{CABOCHUBLIE NOHCHACTH) 01 KPast Gapacaliy K Cro Cope.lite, IO ipH-
MeHeH e PeOOP T Tanr.¢ HEe oOst3areabiy. Dapadanp, cnadmetiine T
‘OOI';[CTBI;\!, HERTIOUGo0HM CNOL RdHGfa ¢ C)Llpil(’)illla, MOUNT HIror 3~
AATBLCST GE3 Heoop .

BapaGansl gnino tHAIOTCS JNTLIMI 113 aviviia 110 43 CTaJ M 1l cran-
SLMH N3 eta i Boviexatn3Max nmornestd, otHocauiixes K 9-i i 6-i
CPYONAM POAIMA PEDOTB, @ TAKKC MENGHHIMOB, 1PaUCHOPTHPYIONIHY
PACILTARICHELIT 1 poexaTCHiblil MeTALT, WHAAKN uL1ak 1 T, n., dapa-
GaHBl TOJAKHB BHIIO TISITLCST TOJIBKO 113 CTANH.

Crenxn dapadana MCHLITHIBAT  CJAGHHOC  HAUPSIKCHIE  CXATHS
wpydenust 1 narnbGa. B Gapadanax aieHoli Meilce TPex UIaMeTPOB Ha-
APSKENHA OT KpyucHist B H3ruda He npesbiniaior odvio 10—15% or
Hanpsaens oxkatist. [loaroMy B 310M cayviae cretiky dapafana ofnu-
HO pacculTHIBAIOT To.1LKO Ha cxkatue. Tlpu orndamin kadatoym c Ha-
Tskennev S Gapabaua duaverpos [ andenite ia 2 1eMenTapHyo AV Ty
¢ geutpasnlivty viviom da pasuo dN=2Ssin du/2=Sd«.

Mpu aanne ayrn [=0,5D da norondoe 1asaenue ¢=dVj[=25/.
Torna npu ulare Hape3Ku { pacnpeac.endast narpy3ka

28
Dt

Hanpswenuns cxatng B cTcHKe Gapadaila ONpeeIsior 1o Teopin
HANPSAKEHHOTO COCTOSIIN KOIbIA, HATPYREHIION0 PaBHOMEDHO pacnpe-
JeJIelHBIN o ern prctiiiell nosepxuocti iasgenuen. Haudnasniee na-
APsIKeHHe BUSHIKACT 11 BHYTPEHNC LHOBCDXHOCTH KOJILIA:

D?

— Dy
T = "/) S D,,
]

rae D, =D—28; d — yMunumagenas Togluia crenin  Gapadaua {cwm.
pHc. 79).

[Mockoabky 8D, To Momno sanncate D- d=D n nocae nozcta-
HOBKHM 3HAUeHHS P B LLIPAKCHUC LIS Ocx MOIYHGEM HOMIGIAILHOE 3HA-
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HCHHC HARDSKCHTST
Slll'l‘(

ew T < [3exhs

B¢t

vae [ocx]— JonycKkaeMoe Hanpskclile, onpeieiaseMoe Mo AaHHbIM
tab.1. 15 B 3aBHCHMOCTH OT TPyMfbl pexkuma padoTol 4 Matepuaia da-
pabana.

TaGauiua 15 Jlonyckaemvie nanpakeiina [oc.], Mila

Ipyiua pesnva padoibt Me«api s
Muartepiaa GapaGaua

1 2 3 s 6
Craau
BMCr3en (240) 200 170 150 130 110
20 (25 210 180 160 140 120
cOl20 (310) 260 295 195 153 14C
ISNCHL (359) 9280 240 219 175 150
3O (2R0) 230 210 170 140 124
53T (330) 260 230 200 165 116
Uy ryiril
CHIS (3200 110 100 90 — - -
CHIB (360) 130 15 100 an —
CH21 (410) 170 150 130 115 1C0

fipuvweuagae, B CKODKyX PAIOM € MADKON MaTePHAdd YK43DML  ¢f ]0BUA 070l Nz

tevuecnr 00 MITa (aas cTaavit), o npelena mpounocTH na wiruG o, ., MMa (aag uyr: (OB},

Hpn uzrotosaennn GapaGana METOI0M JHTbst TOAIHIIA CTEHKH 4v-
ryinoro OapaGatia npnG/HKEHHO ONpPEAeIseTcss 10 3MITHPHUIECKOIE
pupmvae §=0,02 D+ (0,6--1,0) cM, a crenku craaLioro gapadaia —
8 =0.01 D+0,3 cum.

Hanpsxenne or nsrndéa moventom My B creike 6apabana pasnc
M, M,

W, 0,1(D'=D})D
My Mep o
DABHO Txp—ﬁ— 0.2(D"— DY) D ' ™€ D 51 Dy — pasmepni 0apaduaBa
{cM. puc. 76).
Peayastupyouce naupsixkenue 1aa ctaqsiubx 6apaalion

Feynn = ] (3, + EN ,»«)2 _i— dTsz .

[Mpusexenuslil MeTo1 pacuera HIIPOKO PACIPOCTPAHCH B HHKEHED-
nux pacueTax. O1HAK0O HA10 HMCTH 8 BILLY, UTO O gBJAsieTcs NRHO.IH-
ACHHBIM, NMOCKOJILKY TC.10 Gapadana paccMarplBacrcs kax Tpyoa Jec:
KOHeYHOol 2aunbl. KpoMe Toro, B 1eM HC YUITLIBAIOTCSt MCCTHLIC Ha-
GHPSIZKEHHSE B MCCTe Ciblika 0o0Cuaiikl ¢ TOPHEBOIT CTCHKOH M B MECT4X
YCTAHOBKH pedep MCCTKOCTH.

Boace ToHILIL pacueT 8 ¢1y4a2 HCOIXOAMMOCTH CASAYCT fipeBOLnTh,
pacematpusas G6apadan Kax WK PHYECKYI0 000.I0YKY, HCLITHBA0O-
HIYI0 KAK HAUPSKCHIUS C/RaTIS, Tak i HAUpsKedlsg o1 n3rnda v top-
UEBBLIX CTEHOK H y pelep mecTKOCTH. Kpoye Toro, HA10 y4UTLIBATH, 4TC
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cTeRna OGapabalia, HArpy:KeHHas paldHajdbHbIM 1aB.JIEHHEM OT BHTKOB
KaHaTa, MOMKET HOTEPSATb YCTONYHBOCTD.
Hpu pacuete Ha ycTOIYHBOCTD 3amac ycTOHUMBOCTH UKHJAHIADHYE-
CKOH cTeHKH 6apaldaHa NMPHHUMAIOT H3 yCJIOBHS
Iy
n= "> |n],
Yo
rie [n]— pexomeniyemblii 3anac ycrofiuusoctu: [a]=1,7 115 cTaapHbIX
Oapabanos u [n]=2,0 aas yyrynuusix Gapabalion; Ox — KPHTHUYECKOE Ha-
npszellne B UHJIHHIpHYECKOH cTenke, MIla:

2=092 Egyy -/ 2,

rie Eaap — MO1y.1b YIPYrocTH MaTepHasa ctenkn 6apadana, MIla: 1as
CBAPHLIX cTaJblibiX BapabanoB Egap=2,1-105 nas JauTbix cranbHbix 6a-
paGanuB Egap=1,9-10° u 115 uyrynuslx G6apadanos Lgap=10% { — pac-
CTOSIHHMCG MEXKY TOPLUEBBIMH CTEHKAMHU WJIH MCKAY TOPUEBOIl CTEHKOH H
KOJbLILOM 7KCCTKOCTH, PacIIoI0KEHHBIM 2 BHYTpeHHeil NOREPXHOCTH LLH-
JHHAPIUECKO cTeHKu OapabaHa; Y — Ko3ddHIHeHT, yUHTLIBAOUIHA
BJANHSHIle nedopMauun cTelikii GapalaHa v kayara:

Bl
- (1 _1_ E.\‘IHAKFIH)_T.

) £ 5.t

3acch Lan— MoOAYIb YOPYTrOCTH CTaJbHbIX KAHATOB: 1Jf LUECTH-
MpsLilibIX KaHATOB ¢ OPTaHHUECKHM CepIeuHHKOM Lian=9-10* MIla u
Anf TaKUX KE KaHAaTOB ¢ MCTa/LIMUECKHM CCDPACYHHKOM Enan=
=1.1-105 MIla; Agan — II0OAJL CeYEHNS BCeX NPOBOJNIOK KaHaTa, MM2,

KpITHUECKHE HAMPSIKEHUS Ox He AOJMKIbI GbliTh Godee 0,8 or niis
cTa.biblx GapabadoB u Goaee 0,6 Oru AT UyryHHbIX GapaGanoB (cM.
tad.1. 15). Ecay pakThueckHil 3anac yCTOAYHBOCTH OKA3bIBAETCSl MEHb-
e PeihOMCHAYEMOTO, TO HAZI0 HJAH YBeJHYHMBATHL TOJIMHHY cTelku 0,
MK BBECTH B KOHCTpPYKuHI0 Oapabana NoNOJIHUTE.bLHble peGpa KecT-
KOCTII.

KanatoeMkocts 6apabaHa npu MHOrOCIOHHOH HaBHBKE onpeiesist-
eTCH WAK CyMMa JLIHMH waHATa B KaxIoM caoe waBupki. Ecin B kax-
JOM C)0C HABIIBKA HMeeT [ BUTKOB NPH uMcae 2 cJ0es, TO 1JTHHa KaHaTa
B neprom cioe [j=nDyi, rae D) — anamerp nepBOro cA0s N0 UEHTPY
kaH.1a. CoOTBCTCTBEHHO AMAHHA KanaTa BO BTOpoM cioe ly=n(D;+
+2d)iuB 2z-m caoe L=xa[D;+ (z—1)2d]i, rae d — AnameTp KaHara.

O0uwasn ATHa KaKHaTa

L=xuiz|D;4+d=z—1)].

YuuTbiBas BO3MOMHYIO HEpABHOMEDIINCTE HABHBKH KailaTa B Caydae
OTCY1CTBIA KaHaTOyk.aluuka, L' =¢L, rae $=0,9 — xosapduunenr He-
PaBHOMEPHOCTH YKJIAIKI.

Jl.19 10BLILIEHHS A0JTOBEYHOCTH KaHaTa chelyer obecneyuTb npa-
BU.IbHOE HaleraHiie Kanata Ha 640K uau Gapaban, utoObl He co3ia-
Ba.Jcsl pe3kuil neperuf KaHaTa, U 3TUM H306€XkKaTb HEXKEIATEJbHOTO Ha-
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MilTHSI KaHaTa Ha Kpa#l peGOpABl, KOTOpPOE NPHBOAUT K MOBHILIEHHOMY
Hillucy KaHaTa ¥ BO3MOXKHOCTH MOJOMKH peBOpAbL.

Ilpu naGerannu kanara nva 6apaban yron y (puc. 78), yc/aoBHO oT-
CHIILIBAEMbIH OT OcH 6.10Ka NPU NPAKTHYECKUX pacyeTaX, NTPHHAMAETCS
He Gosee 2° 119 raaakux 6apaGaHoB, re BHTKH KaHaTa J0XKA4Tcs
BILIOTHYIO APYT K APYTY, H He GoJee 6° ass HapesHbix 6apaGaHos. OT

H) |.<____L___> 8) <t

ﬂj S B e h‘ ]
i

| o =

ing

Puc. 78. Jonyckaevble yraw Haberanns kaHata Ha
6apaban-

a — OAHHADHLIA HoAKCHacT, 6 — CABOCHHBII noJHcmacT

iHayeHna 3TOro yrJia 3aBlCHT MHHMMAJbHOE DAacCTOsHHE OT OCH Ha-
npasasiowero 0.10Ka 10 ocu O6apadana. Tak, 11a Hapesunix 6apalanos
O LHapHbix oaHcuacToB (puc. 78, a) luap=0,5/ctg 6° u a1a rmaikwx
HGapabanos L, =0,50ctg 2°, rie [ — 11uHa Gapabaia.

ZTHMH 2KC YT1aMH 1IPH BEPXHCM MOJOKEHHR KPIOKOBOiT 000H VB on-
peleasercs W LIMHA b HeHape3aHHo# cpelHcll wactu GapadaHa caABO-
ciioro noaucnacrta (puc. 78,6). Makcumaabriaa BO3MOMKHas 11MHa
HEHAPe3aHHOTo yyacTKa bmax=B+2Amn gy 1 MuHIMAIbHAR BO3MOK-
Hag AauHa  3TOr0 yuyacTka bmn=B—2Ammigy, rae B — paccrosinue
MEX 1y UeHTpaMu CJOKOB KPIOKOBOR  000fiMbl  MIH  HANpaBIs'OL{HX
0.10KOB, ¢ KOTOPbIX BCTBH KallaTa HavaTbiBaioTcst Ha Gapadan, flann —
MHAHIMAIbHOE PACCTOAHHe MEKAY 0CbKy 0apadaHa H ocblo HIIOKOB NGI-
BeCKH B €e BEPXHEM MO.10KEeHHH LU |PACCTOSHUE MeXK 1y acblo Dapada-
HOB ¥ OChlo HanpasJiasiolix 6.10K0B (APH pacyeTe NOIWHUNHIKOB 6.10-
KOR # 0apalaHOB c/eidyer YUCCTh OCeBble Harpy3kH, BO3HIHKAOULHe
H3-372 OTKJICHCHHA Kanata Ha yroJa 'Y)

Ioanas 11mHa GapaGaHa npH CcABOCHHOM noaucnacte leap=b+

+214+ 2L, rae b — aauna neHape3aHHoO HEUTPAIbHON vacTn Gapabaya:
bmin<b<bmax; | — A11MHa Hape3aHHOK vacTH GapabGala ¢ yueToMm pas-
MELLEeHHs HenpUKOCHOBEHHBIX BHTKOB; [y — JIHHA KOHEYHOTO YuacTKa
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Sapabana, Ha KOTOPOM Da3viell2eTcA KpeMnaeline xanata K Gapabany.
Jas oaunaproro moaucnacta loap=1!-F g+, r1e Ly u Lo — 2JAH-
Ha KOHEHHbIX yuacTKoB OapabaHa COOTBCTCTBEHIIO AJA PAa3MeHieHHUst
XpelaeHus u 4as pebopubl
KoHerpykuus kpensieHuss kanata Ha 6apabaHe 10J.KHAa ObTh Ha-
L1€hHOM, NOCTYNMHOR I.15 OocMOTpa, yI100HON 114 3aMeHLl Kanata H 10-

Puc. 79. Cxemnt 3akpensenns kanatos Ha GapabaHe:

4 — . .klaikofi ¢ TpaneucHAaAbHON KaHaBKOll, 6 — onHOGOJTOBOA HawdaAKOH ¢ UNJVKEpYraof
KAWALNOH 8 — NPUMUMUOA NMNalKOH; 2 — niadkKod ¢ ABYMa Goataump, O — ABYMs O1HUOOATO-
BLIMH HakJaaiKaMi

CTATOYHO MPOCTOI B MU3roTOBACHMH. KaHaT B MecTe KpeneHus He 10J-
el NoaBeprarbcs pe3skomy u3ru0y. CyluecTsyer MHOrO pazHoofpasHbix
KOHCTPYKILHH KpenjeHus KaHaTa Ha OapabaHe, npuUMepbl HEKO-
TOPLIX M3 Hux lipuBeaeHul wa puc. 79. Hopmawmn [ocroprexuaasopa
001 CI0BIRHO KpelisIeHnle KaHaTa Ha GapadaHe WAH NPHMKIIMHLIMH NJaH-
XaMIi, WIH KJAMHOBLIMI 3axiMaMH, obeclieunBalouliMH  HAa,l€KHOCTD
KPernacHus

1lanGoaee WHPOKOe NpHNeEleHHE UVICET KpeneHle KaHaTta MIaHKa-
S IPHARMUMAIONUMHU Kanart Kk O6apabauy (puc. 79,4a, 6) llpu HaBuBke
ahdT B3 Meppoil Kpaiiilen nanaskil Ha Gapabane cpa3y nepeBondT de-
nes oy KaHdaBKy B TPETLIO, /LTl HEro 4aciiuHo BLIPYO4IOT BLICTYIBE
1ape3hy, pasiciasioniiie Kauashi. [Ipn 3TOM cpeiHioio KaHaBKy HCTOb-
3VIOT JLIS Y CT#HOBKH KPCUeXNLIX BIHHTOB. Kanast npiinias njaHka
APeNHICcs ¢ HOMONILIO Oanero i ABYX BHITOB llesamucntto o1 pac-
T, Cculdaco nparitam ocroprenian3opa, yc1aHasBaMBaOT HE MEHee
1BYX OAACBHHTOBbIX NJAHOK. B ciynae npenienus npuxxnMiibiX I1aH0K
ABNCISU BUHTAMIT (L8 haHd1a uiavetpoy 10 31 vv veraunasiuBaloT mo
O.Ho ITAKE H 10 ABC  [IJaHRH NpH 60JblcM  qHaveTpe  Kanara.
BeoreldeTBie VMeHbIUCHNST HATsKEHHs KAHATa B MCCTE ero Kper.IcHus
K GapabaHy 3a CUCT periaMCHTHPORBAHHBIN HOPMaMi TeXHHKH (e3onac-
HOCTH NO'IYTOPA HCHPHKOCHOBCHHBIX BHTKOB HAaTAMEHHE KaHaTa nepej
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APHXUMHON naaHko# (B Touke A Ha puc. 79, &) Bripaxaercs popmysoi

Sumax
Sp—mz, (16)

riae Smax — MaKcuMaabHOe pabouee HATAXKEHHe B KaHarTe MpU NoLbeMeE
rpysa; [=0,16 — MuHEMaNbHLIH KO3 ULUHEHT TPeHHS MeXAy KaHaToM
W NoBepxHOCTbIo 6apabaHa; a;= 31 — MHHHMaJbHBIH yroJa obxBara 6a-
paGaHa HempHKOCIOBeHHbIMM BUTKaMu. Harsxenue kaHaTta B Mecre
ero kpeniaeHust Sip=~Smax/2,5.

[Tpu kpendeHHd OAHOK NMJIAHKON ¢ ABYMA BHHTAMH KaHaT YACDXKH-
BaioT Ha Oapabane cieaymollive CHIbl TPEHHSA:

1) cuia TpeHus Fy Mem 1y KaHaToM H NJAHKON, a8 TaKxKe KaHaTOM
4 GapadaHoM Ha yyactke AL (puc. 79, 2) noa1 naaHKoii;

Fi=(+/IN,

11¢ V—CHJIa 3aTS/KKH O1HOTO BMHTA; [ — DHBEIEHHbIH KO3 PHIHeHT
TPCHHUS MCKAY KaHATOM M NNAHKOH, UMeIoILel Tpameluenanabioe ceye-
Hue ranaBku (puc. 79,a):

fi= f
! Sul ,3 ’
e —¥yTI0a HakaIOHa 6oKoBO#I npaHu 32XKHMHON KaHaBKH Ha [nJ1aHKe,

OBl npuHuMaevblil pasiuniM 40°. s miaHky ¢ NOAYKPYrJAbIMH Ka-
sashavi (pHc. 79, 0) fi=f u Fi1=2fN;
2) cuaa tpeHus Fp Mex1ly kaHatoM u OapabaHou Ha yuacTke 6B
(pic 79, 2):
Sw—F fa_ :
Fy=S5—Sp=(Syy—F)— ———=2 LIS —(f+/fON|

ol o/

i a=21—yroa ob6xBata GapabaHa BMUTKOM KanaTa oT TOYKM b 10
ik B
3) cuaa Tpenus F3 nox npuKuMHoii naHKo# Ha yuactke Bl
F3=F1:(f+f1)N-
ITpn yiep.xaunn kanata Ha 6apadane 10/KHO cOOITI0TATLCS paBeH-
B0 CHJBL HATSOKeHHS KaHaTta W cHa Tpehus: Sip=F,+Fy+F;, oTkyaa
J001€ TTOICTAHOBKH COOTBETCTBYIOWMX 3HA4YeHU{l CUJ TpeHHs H Npeob-
JM30BaHNIK onpejensieM ycuJde, pacTaruBaioulee KaxKablii 60JT:
S.
P .
N= - . (17)
(fF+ F)E™+ 1)

KpoMe pacTsiKeHHs BHHTBHI HCMBITBIBAIOT TaKKe H3rHO, BhI3bIBae-
AL CHJIAMHI TPEHHS MEXK 1y NaHKoil u KanatoM Ha yuactkax AB u BT,
KROTOPBIE CTPCMATCA CIBHHYTb MJaliky B HanpamjeHudy ASHCTBHA CHJB
HATS KEHHST B KAHATe H TeM CaMbIM M3riH0aloT BUHTH. 1M CUJBl TPEHHUS,
BOCHPHHIIMAeMble Kax/blM BUHTOM, paBHbl: T=f|N.

3a TOUKY HPHJAOKEHHs cuabl T cile1yeT IPUHUMETE rGYKY CONMPHKOC-
HoBCnhs TOJIOBKM BMHTA ¢ NMIAHKOH, a 3a nJeyo usivla 1 —~ paccrosnue
OT 3TOl TOUKH A0 MoBepxHocTH Gapabana (puc. 79, 4}
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CyMMapHOe HanpsiKeHUe B KaXKJIOM BHHTE

3L/ { .
1,3N | kT <3, (18)

2., 3 .
adyd 0,1d]

‘eyMM

rle d, — BHyTpeHHUi 1HaMeTp jpe3bOul BHHTA; k>>1,5 — 3anac HajgeXk-
HOCTH KpenJeHus KaHata K GapabaHy, YUHTbIBAIOWHH BO3IMOMKHLIE OT-
KJIOHEHHS (PaKTHUYECKOro 3HaveHHs KO3(QEPHIHCHTA TPEHHS OT pacueTHo-
ro ¥ BAMSIHME JHHAMHUYECKHX Harpy3ok. YUuciosoit koappuunenr 1,3 8
ypasueHuil (18) yuuTniBaCT Hanpsaenne Kpyueuus, Bo3niiKaollee fpu
3aTsAKe BHUTOB. JonychacMmbie ianpske-
iLisi PACTSIACIINS B BHHTC ONpPECSIOT NpPH
3a1ace TPOUHOCTH, PABHOM 2,5 OTHOCHTE.Ib-
10 iIpelesa TCKYUCCTH TNPH pPaBlioMEpHOM
PaCipeICICHHH  HATPY3KI  MC/KAY BCEMH
BHET .

Ilpu opustencinn HeCKOIbBKHX OIHOBHH-
TORLIN  NPHAHMELY Q00K pacuceTibe
VPABUCHIS, YUHTLIBAIONIHC BINHAHHC b
TPCHHS MOAUTY KPCHCAIILNI BHTKAMM Ka-
Hata w Capadatot 112 OTACTRHLIN IVTaX
Pue. 80, Kpenaenne nein ko OGAVBZE MOA Y saamatavy (vra 58, T,

Gapadane EA o pue. V9, 6)0 MOMGIo noayuirTh ata-
« TOTINGO, HYTOM 00102 CALHOT D onpe-
AeJerist CILT TPCHHA HA OT1CIbHBIX VUACTRAN COCIHNCHHA H IX CVMMHU-
posanust, Jast ynpolleHus pacueTa B 3TOM C.Iyuae ¢ JocTaTounol cre-
NeHbi0 TOUHOCTH MOXKIIO HCHOB30BaTh Ypasitewnusg (17) u (18), npuun-
Madst YCA0BHO YIo.l ) PaBHbIM VIOV 00xBara Gapabalia KanaToM MeXK-
Ay ToukaMH b u /K. O61LIMHO NJaUKH Pacro]araioT 00 OKDPYXHOCTH
6apaGaia no yriaoa 60°, KOueTpykmHs Kpenvciust Kanata ¢ Hphib HM-
HOH naHkoil, ppoicrasiciias #£a puc. 79, 8, BO3MOAKHA TO.IHKD Ha
JHTOM OGapabaie. PacueT kDeIenis 81aJoruc BOIIeNpHBe.ICHiROVMY
pacuety. Il.icuo waruba BuiiTa pasno LinHe /).

Capnnie 1enu o0blulo KOCHAT K dapadzany ¢ NoMOUbO LIRANGLC
KPIOUKOGOPASHOTO  zamuMva, DpHBCpThIBACMOro K Tedy 0dapaiana
(puc. 80).

Winuau (cv. pre. 7) npudensior HpH NPOH3BOICTBE MAlICBPOBLIX
padoT Ha MKCJAEIHOIOPOAIBIX HVTHX, B BOPTIX H 10KaX, 11 notLema
AKO; ¢l Ha cy.lax, NOATICKHBURLS pas. iUy rpysoe v 1. 6. Mnuwie —
3TO Jede.1Ka ¢ QPHUKUIOHHLIM GapadaHaM, HMCIOLULMM TOPH3OHTAILIVIO
HIl BePTHKAJLHYIO OCh Bpauleins. Kauar, coeIMHCHHDBI) ¢ TPY3NW, HE
3akpenisercd na dapadane, a ClIRILIHETCH ¢ HHM CHI0O{ TPCHIS, RO3HH-
Kawollleit Me:.1y TMOBEPXHOCTLIo 6apadana  H HECKOJbKHMH  BIHIKAMU
KaHata, naMoTaHHBLIMH Ha HEro, H Viep:KHBAeTCs OT NMPOCKAb3bIBAHNSA
OTHOCHTEILHO HeBOALIICH CHAOH Seger, IPHKIAIBIBAEMOI K cheraioliei
BeTBH. JTO N03BO.151€T paboTaTh ¢ KAHATOM, HMEIOWHM GOIbILIVIO 1JHRY
npu Ma.jblx padvepax Oapadana. Toraa HaTtd:keHue Halerawouieil Ber-
BH KaHaTa, COCIHHEeHHOI ¢ rpy3oy,

S [ Scﬁere/q'»

Ha
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tie ) Ko>pQHUHEHT TpeHHs Mexly KaHaToM W GapabaHoM: f=

0.12:-0,15 npu raaikow 6apabane u f=0,15--0,2 npu Gapabane,
fMeieyM a coefl NOBEPXHOCTH HEBLICOKHE NMpoIo.bHble pebpa; a —
ytu 1 woxnBaTta Gapafana KaHaToM, pall.

(YOuuHO DapadaHb WIHIeH 1e/al0T NePeMCHHOrO AHAMETPa, ¢ MH-
HitVLL LBV 3HAUEHHEM B cepejlHHe, UToGbl 00ecneduTbh NOCTOHHOE che-
Iabile KallaTa K ICHTPY OapabGaHa. D.ICMEHT KaHaTa, HATAIYTOro ¢ CH-
Jui S, oxpaTeiBatowkil yroa1 da (puc. 81), cosnaer panHaabHY cHAY
dV Sda. Cuaa  dNsing crpe-
AIIICSE ICPCABHHYTH KaHAT K UEHT-
py OapabBana  (11a MHUHEMAIbHBIH
aninteip). 31ech @ — yroa MeKAy
ach Bpalueyust 6apabana u Kaca-
teanton K nosepxioctu 0apabaua,
HPOHCICHAOR 3 TOUKE Kacaliisl Ka-
Haty ¢ GapabanoM. Cuia TpeHHUs
Muc Iy KaHatoM Mo Gapalanom
1\ Cosq upensaTCTBYeT 3TOMY Iie- .
porracnno. Jas Toro utodnl Ka- Puc. 81. C.\c,\lozj ,'L‘ij Bua Cia wa Gapa-
L epevealIcst B0 ocH Ga- e A
patoni, PC3YbTHPYIOMWAS  CH.A,
¢ LT oAt KaHaT, 100KHa ObiTh
oo e iy, T.eo dNV sing—dNf cos ¢ >0, uto Bo3MOKIO0, ecT yroJ
§ ©oor.ae yraa Tpenus p=arctg f.

b.1okK 1719 KaHATOB H3MOTOBISIIOT M3 CTAJH JHTbEM, CBapKOH WJIH
v aoprofl. Tloeae.nuii metox Haudogee jpantioHadael.  Jlas JuTHX
Ol IPHMCHSICTCSE CTadb ¢ MCNAHHUGCKIMM  CBOMCTBAVH lle HHKeE,
on s ctaan 48J1-11; 1as wraMnosannpix — ne 1MKe, ueM y cTaan 49,
't CBAPHBIX — He HHKe, ueM v craan CT13. Pyueilt 0.0Ka 10.1XKeH
cen sakacen 10 teeptocti ne ke HRC 35 ¢ rayGuHoft 3aKkaIeHHOrO

roa e Metee 3 MM. [pognis pyuss 6.0Ka po/0Kel ObiTh TAKIM, YTO-
cod AT BecnpensTCTBEHNO BXOAHI H BLIXOW H3 HEro, a TaKXKe UTo-
“le HAT CONpHKAcatcs ¢ pyuLCM 110 BO3MOXKHO 00.1bLIOH NJIGIAAH.
I siepor npognas pyubs (puc. 82,a) 10.%HB COOTBETCTBOBATL Clie-

ot cooTHoweHngM: R=(0,33--0,56) d; H= (1,4--1,9) d; r=0,24.
[11 ¢od/110,1e1IMH 3THX YCJI0BIH KaHAT MOMKET OTKIOHSIThCS OT MI0CKO-

Uit MNMICTPHH Pyubst 0.10Ka Ba yroa He Goaec 6°. C ueanio yseanue-
H' LOOTOBCYHOCTH KaHaTa u 6J0Ka peKomeHnayercsl He 10fycKaTb OT-

ronelilis Kaata ooviee ueM Ha 2°, a Ha ypaBHUTEIbHLIX 670Kax Gojee
v a 0,8°

15 10K HOLJICHKHT 3aMeHe MpH H3Hoce pyubs HA ray6udy 0,2d, Ho He
~oce 0,2 nepBonavadabioii TOJAWKHL 0601a. JLaa noBblilieHHs 10JATO-
e LCTIE KAllaTa MHorda MpUMeHSIOT 0J0KH ¢ pyubeM, (QyTepoBaHHBIM

Toocrvaccoit (pre, 82,6, 8) uwau anomuunem  (puc. 82,2). Tak, ecau
Howsisith I3HOC KaHaTa na yyrylinov 0J0Ke 3a CAMHHLY, TO Ha CTaJb-
o GJ10Ke 3a ITOT 2Ke cpok u3Hoc cocrasut 110%, npu dyreposke aaio-
wininev 80%, a npu ¢yreposke kanpoHoM — 40—50%. Bce 6a0ku no-
JCNGCTHOM cHeTeMBl PEKOMEHAYeTCs YcTaHaBAHBaTh Ha MOAIIHIHHKAX
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KaueHis ¢ npUMEHCHICM 3aUITHLIX YILIOTHEHI, Npel0TBpallaolux
3arpsa3HeHue Mo IINNHHKOB I YyTEUKY CMa3sKi.

3Be3noukn Jas csapHelx yened, KaK NPaBHAO, BHINOJHSIOT JUTLIMA
H3 YYyryHa Hjd CTa.1l, 3BeHbsl CBIPHOI LUENHU J0XKATCH HA 3BEe310UKe B

)

Puc. 82. Pyubu 6.10K0B:

a — podraL pyubs, 6, 8 — prubM, (yTCpoBAnHLIC nJacimaccoll; 2 — pyucit, Qe
POBANHBIL 2 HOMHHNCY

crneunaasinbe THC31a, BBIMOJHCHILIE 11D (OPMC 3BCHA, 1103TOMV 3BE3-
Aodka nosdviactess Mupororpamnncii (pue. 83, a). Mduaverp navaanho
OKDPY:KHOCTH 3Be3,104KIl (110 LEHTPY HipVIKa, 113 KOTOPOro ¢Bapcila lelb)

) t
Dn-():‘ l (90 2)

)
T

d 2
cos (90, 2) i ’

¥

Piic. 83. 3Be3.10uKH:

a — aas c¢mapuoll uenn: ¢ aaa naactHHgaTtofi nenH

rie ! — BHYTPeHlsis1 114Ha 3BeHa uenu; d — 1MaMeTp NPyTKa, U3 KOTO-
poOro csapeHa ieNnb; 2 — YHCJ0 THe31 Ha 3pesjfouke. Ilpn z2Z=6 v npu
d=<{16 MM nepsbifi 4ICH 1101 KOpHEM 3HauyHTeNAbHO 60.bllle BTOPOro H
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B 10M CAy4Yae MOXHO No0Jb30BaThCcA YNNPOLLEHHBIM YpaBHEHHEM
. t
"0 sin 90/z

3Be300UKH AN NAQCTUHHATHIX teneil W3roTOBJAAIOT W3 CTAJbHOTC
npoxara (craab Cr4, Crd, 20) wWiw JuTbsi; OHM npeacTaBasioT coboil
kar Obl 3y6uaTble KoJeca, 3yObsi KOTOPHIX BXOAAT MEXIY NMJacTHHAMH
nenefl, conpuxkacasicb ¢ BaJukaMu waphnpos. IToctpoenue mnpoduas
:vOLCB 3Be310ukd npoussonsat no F'OCT 592—75.
[iameTp HaualdbHOH OKPYXKHOCTH 3Be3nouku (puc. 83, 6)
t

o™ o 180/z"°

1.1¢ { —inar uenu; 2 — uucio 3y6nes,

lasa V
OCTAHOBBI U TOPMO3A

§ 1. O6wue TpeGopanusn. Kaaccuuxauua TopMO3ZHBIX
YETPOMCTB

Mexauuzvu rpysonolbesiiibix MainigH 056593aTeIbHO 10KILL GbITE
ClAOKCHDL HATEKHBIMIL TOPMO3HLIMH - YCTPOHCTBAMH, B MEXaHU3Max
Ho theva ofecneuiBaOWHMH OCTAOBKY I'py3a M yiepXaHHe ero B noi-
BUNICHHOM COCTOSIHHM ¢ 3a1aHNLIM 3aacoM TOPMOXKCHHS, 2 B MEXAHH3-
MAN HCPEIBHKCHHUST 11 TOBOPOTA — TOPMOXKEH!C 10 MOIHOH OCTAHOBKH
I VeTalloBaACUHOR LWHe TopMo3Horo nytn. O6was uwHTeHcHIKauHs
THOI3BOICTBA M POCT MPOMU3BONTEIBHOCTH TPYLa, HPHBOAAUIHE K 110~
1LEHCHIIO CKOPOCTH ABIXKEHMST 1 YBCIHUEHHIO BHXKYLLHXCH Macc,
APCUBABIAAIOT Bee Oovee BLIcOKHE TpeOoBauisa K 3PPeKTHBHOCTH aefi-
C LBl TOPMO3HBIX ycTpoiteTs. TopMo3a  noiHeMIO-TPAHCMOPTHLIX Ma-
MLt NOBBIIUAT (e30MacHOCTb PadoThl 3THX MalillH W HX TPOH3BOLU-
1¢ 1ThHOCT.

Sl nmompliuenyst HHTEHCHBHOCTH paboTbl MeXaHHM3Ma MePHOL TOpP-
\MOACHHA NOJIKEH OBITh KaK MOKHO MCHBIIEG, OTHAKO NIPH pPe3koM TOp-
Vo CHUM Ha 2JCMCHTHE NPHROA 1€HCTBYIOT BLICOKHE AHMIlaMHuecKHe
H.01PY3KH, BBI3BIBAIOULHE Hapylllenue coeluilelnil, 1HOBLIICHHRI H3HOC
VT, NOAWHIHUKOB, X0I0BBIX ¥ 3yfuatix  xogec. [lpu nBumeHMR
i) LLeMHO-TPAHCHOPTHLIN MalIHH PC3KOE TOPMGZKCHIE MOZKET NpHBecTH
b 103V XOJOBBIX KO.JCC, paciiecKliBaHUI0 XUIKOro MCeTaslla, TpaHcnop-
111D eMOT0 B KOBILIAX, packavliBaHuio TPAHCMOPTHPYEMOro rpysa, BuG-
DOl MeTaTIHUeCKHX KOHCTPYKUHMIT M APYrHM HexXeaTelbHblM fBJe-
ISV, UTO CJ1e1yeT YUHTLIBATHL 1PN ONpPeleJeHHH TOPMO3IHOTO MOMCHTA
1§ PACUCTA 3JACMCHTOB MOILEMHO-TPAHCIOPTHBIX MalIHH.

TopvokeHHe MEXaHU3MOB ¢ 2.JIEKTPHUECKHM TMPUBOAOM MOXKHO OCy-
MCeCTRAATE KaK 3.1€KTPUUCCKIM, TaK M MexaHuueckuMm crnocoboM. [Tpn
) ICRTPHUECKOM  TOPMOKEHHH HMeeTCs BO3MOXKHOCTh 3HAUHTEILHO
\MCHBLUIHTD CKOPOCTH K MOMEHTY 3aMblkaHHs Topmo3a. Ofnako u B
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3TOM C.lydde MeXaHHUECKHH TOpMO3 0CTACTCsl € 1MHCTBEHHBLIM CPeACTBOM
OCTaHOBKY MEXalHu3Ma NPH NpeKpawellid [ola4dd 3JEKTPO3HEPTHH.
TlosToMy pacueT MCXaHHUECKHX TOPMO30B B J0GOM ciyuae 1e0GXOAH-
MO BeCTH 110 NOJHOMY 3HAUYEHHIO TOPMO3HOIO MOMEHTA.

A5 olpeielleHnss TOPMO3HOIO MOMCHTA AOJAHLL ObiThL H3BECTHDI:
1) xapaktep u pexXum paboThl MeXaHH3Ma; 2) KOHCTPYKTHBHBIC W pac-
uerHpie latilibie MexaHn3Ma: macca TPaHCIOPTHPYCMOIo rpy3a, Macchl
OT.ICIbIILIX 3JCMCHTOB, MOMCHTHI HUEPLUHH 3/eMEHTOB MEXAHH3Ma, CKO-
POCTI ABIDKCIIHS, lepeaaToUulble YHC.1a M KN1 [1epe1al u T. I.; 3) MecTo
TOPMO03a B KHHeMAaTHYECKO{l cxeMe MeXaHu3Ma (31auciue TOPMO3HOMO
MOMEITA PasiHYHO B 3aBHCHMOCTH OT NCPELaToulory ulicaa nepesadu
OT padoucro oprana, Hanpumep GapadaHa, 0 TOPMO3HOro BaJga);
4) KpyTALIHHA MOMEHT, A€liCTBYIOUIMI HA TOPMO3HOM Baly MpPH TOPMO-
JKEHHH W Onpele’sieMblil ¢ YYeroMm JoTepL B 3JaeMeHTax Mmexalu3Ma,
5) 4YacTOTa BpaLlEHHA TOPMO3HOIL BaJa; 6) NpPH NpHUMEIEeHHH HRKOTO-
PLIX KOHCTPYKILHIT TOPMO30B HEUOX0,1MMO Takyke 30aTh  1aupabiIcHHe
BPAILEHHUsI TOPMO3IOro HIKIBA.

Topyosnbie yerpoiicTsa No1LEMHO-TPAHCOOPTHLIX MaluuH KaaccCH-
QHILIPYIOT MO CALIYIOHLHM IPH3HAKAM:

1) Mo KOUCTPYKTHBHOMY BLRoJHCeHRIO padouux aqe-
MEHTUB: HA K0.1000uHoie TOPMO2a — ¢ padouldl 3.1€MCHTOM B BIIC KO-
JIOAKH, TPYLULICHICSt 11O HAPVIKUG HTIE BUYTHCIe MOBEPNHOCTH TOPMO3-
Horo Oapabana (MKuBa); .CH104H6IC —— ¢ pAaOOUHM 3]1CMCHTOM B BH.1€
rudRoil JeuTnl, Tpyilelicst no TopyMo3doMy Gapadally; duckogsie — ¢ pa-
BOYHM 2ICMCHTONM B BIUIE 1010 KOJLIICBOrO 1HCKa HJAH  OTJEJAbHBIX
CerMCHTHRBIX KLIOIOK 1 KOHUYCCKUE — ¢ paluuuM  1eMClTOM B BUAE
KoHyca. ITocieadne [1Be pasHOBHIHOCTH TOPMO30B 0AbIMIIO OODLCIHHA-
IOTCS B OHY TPVIIY ¢ 3aMBLIKAULCH cI10H, JleficTByeile#l B10Ib OCH
TOPMO33,— TOPLE3Q € OCCBBLI HOHGTUEM !

2) nmo npununny JaellcTBHs: Ila asronarudeckue TOPMO3a
(¢ 271eKTPOMATHHTHLIM, TCKTPOCIIPABIIYECKIINM 11 3 1eKTpOMCXAlIH-
4ECKUM IIPHBOIOM, Q Tak;<C 3aMLIKACMBIC BCCOM TPaHCNOPTIPYEMOro
rpPy3a ¥ T. 1), 3aMbIKAKCILHECS HE3aBHCIMO OT BOJH 00CTYKIBAIOLEr0
nepcoHasa O1HOBPEMEHIIO ¢ OTKJIIOUCHHEM 1BHUraTe1st MeXaHH3Ma, Ha
KOTOPOM YCTAHOBICH TOPMO3, H Ynpags.isieiible TOPMO3a, 3aMblKaHHe WU
pPa3MblKaHHE KOTOPBIX [POH3BOIHTCS OOCAYAKIBAIWHM NCPCOHAIoM
IpH BO3.1eACTBIN Ha Opral yvnpas.enis;

3) mo mazHauYCIUHIO: HA CTONOPHOIC TOPMO3a, [IPOH3BO.1ALIYHE OC-
TAHOBKY MEXAHU3Ma, H C/YCRHble TOPMO3A H peeyaaropel CKOpOCTU, Or-
paniunBaoLlie CKOPOCTL . 1BHAKKEHHS B OIIPEIeJICHHBIX Npelesax H
JefiCTBYIOlIME B TeYCHWe BCero nepHojia paGoThl  COOTBETCTBYIOWErO
MCXaHII3Ma;

4) 1o xapaKTepy AcCHCTBHS CcH.JL, ynpaBaaoumedh
TOPMO30M: HAa HOPNAABHO 3AKPLITHLE TOPMO3a, 3aMblKaHHE KOTOPLIX
€0314CTCsT NOCTOSHHO J1€MCTBYIOWLCH CHJI0H (0T MPYXHHLI, BECOM cre-
1Ha.J1bHOr0 33aMBIKAIOUIETO I'PY3a ¥ T. M.), 2 Pa3MblKaHHE, NMPOUCXOA-
llee O1HOBPEMEHHO ¢ BKJIOUEHHEeM IpHBOJA ME€XaHHW3Ma,— NpH NPHJO-
KCHHH CUABI YIPABAEHUS TOPMO30M (NIpH BHIKJIOUEHHH NIPHBOIA TOPMO3
aBTOMATHUYECKH 3aMBLIKaeTCs); HOPMAALHO OTKPLITbE TOpMO3a, pas-
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MHLILICABIC ¢ MOMOIIBIO MOCTOSHHO AcHCTByoUleli pa3mblKalouleil cUb
M savbiKaeMble NMPU NDHJIOMENHH CHJbl YIPaBJIeHHS TOPMO30M; KOM-
Ounuposannele TOpMo3a, paboTawllie B HOPMaJbHBIX YCJAOBHAX Kak
MOpALD IBHO OTKPBITBIE TOPMO3a, a B aBapHiilbIX YCJOBUHAX — KaK TOP-
M1, HOPMAJbHO 3aKpbIThle teficTBHCM BHeWIHEell 3aMbIKaULe CUJbL.

Ko Bcem TOPMO3aM He3aBHCHUMO OT MX KOHCTPYKUHH NpeILsBJIs-
tolest CACIYIOULE OCHOBHBIC TpedoBaliva: 10CTaTOUlbIH TOPMO3HOIT MO-
MOHT LT 331aHHLIX YCA0BHA padoThl; OLICTPoe 3aMblkaHie U pasMbl-
1 Hie] ipOUYHOCTD U AOJITOBEUHOCTE 3.1CMEHTOB TOPMO3a; IIPOCTOTA KOH-
CIPYRILH, Onpeieasionas Madayl CTOMMOCTh M3rOTOB.JICHHS; YyA0OCTBO
DCMO TP, PETYAHPOBAHUS 1 3aMCHLI H3HOCHBUIMXCH AeTaneil, yeroiuu-
I L POTY HIPOBAHHS, oOecneunBaoulast HafeXKHOCTh paloThl TOPMO3-
i VCTPOICTBA; MHHUMAJIDLIHDIT H3HOC TPYLLIXCA 371€MCHTOB; MHHHU-
ML LB FL!(’)H])MTbI (L Maccd; onpatiteHyast Tevxneparypa Ha nosepx-
i 1N TNOHHY, HE [IPeBbILIAIMIAS  NPeieJdbHYI0 TeMMepaTypy A.d
LG o PHIKIHONTOTO MaTCpHaga.

Fooviosnoit Kns o0blulo YCTalaBaInBalwT Ha OLICTPOXO1HIOM Ba.Y
Ao R, AL rae CICHCTBVYET HauMCHLUIIA KPpYTaIliil MOMEHT I, €.1e10-
g o, TpedyeTes Maanil TopMosnoll moMeHT. B atoM caydae B ka-

T TOPMO3HOTO NIKHBA MOAKHO 1HCNOIb30BaTh 011y M3 HOJYMydT
¢ HHCNUs BHratea ¢ peaykropoM. Ecom B MexanusMe npieHeHa
Void ¢ aMOPTISHPYIOUIEM VCTDOHCTBOM  (BTV.IOUHO-AIAILICR2S, APY-

A hast HOT.IL), TO B KAMECTRE TOPMG3HOMO LIKHBA CJACIYCT HCAOIh30-
CHLEY IDAYMVTY, KOTORasi Laxe Uiics 11a Bay pe/lyKropa.

« 12, Ocranopu

Nonpocreitn M yeTpoiieTBANM, CyKRaWHM I3 V.IeDARIHHS 1py3a Ha
V. OTHCOSITCS Q0 CTaHOB L — [pIHCiiocodaenist, He [IPCAATCTBY OULE
SOICMY IPY3A, HO HCKJIUAIONIC BO3MOXHOCTL CaMONPOH3BOILHGIO
©o kAl 11071 ICHCTBICM e 1n TKecTH. B 1o ibeMIo-TpaicnopTHLIX
AN OOBIUHO HPHMCHSIOTCS XPAROBBIE I POTHKOBLIC OCTAHOBDLL.
XnanoBbie ceTaHoBbl (puc. 84, a) cocTosT 13 XPanosBoiro  Ko.le-
Co U VRDCILICHHOTO HA Bady 2 wexanndMa, n codauxi 3, ocb 4 KoTopolt
CUUIOBGCHA HA HCHOIBIANLIX 2ieMeHTax Mmexauusya. Cobauxa Bxo-
Hn 3aieINICHIe ¢ XPAlloBLIN KOJIECOM, HPCHATCTBYS Cro NMOBOPOTY B
Crm0lY onYeRanEs rpysa Q. B apyrvio ¢TopoHy K010CO MOBupaulBaeT-
o epotoano. s onvekanng rpysa cofauky 11eo0Xa1HMO BHBECTH U3
CLCIICHISE ¢ XPALioBEIM KoJdecoM. Xpanosofl ocTanon o0LIMHO pa3Me-
I.00T HA BXOIHOM (caMeM OBICTPOXOZIIOM) Baay, ric ACHCTBYIOT Hal-
vebie kpy e vMovei ol O1ano (119 0o Ibliedl Ha1e/KHOCTI Xpa-
MOTO COELHHEHTs!, a TAKMKe IIPHIIMAst BO BHIMAaHIE KOUCTPYKTHBHbBIE
o SCHHOCTH HOKOTOPBIX TPY30{0IBCVHLIX MCNAHH3VMOB, XPanoBoe co-
CIHIICHIE B PAAE €1yuacd YCTaHaB IHBAIOT Ha NPOME/KYTOUHLIX Bajgax
I LiAe HCHOCPEICTBCHIO 1td paay ¢apabana.
tHlangoace onacHLIM (1451 9ICMCHTOB OCTaHOBA fIBJIAETCS NOJ0KCHE,
Loiola o cofauka  yNUpaeTcHd B BepLIMHY 3y8a  XpamnoBOro Ko.eca
(e, 84, 0). Tak kax zainengetde 3yObes ¢ co6aukol NPOUCXOIHT ¢ He-
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KOTOPBLIM yJ1apOM, TO KPOMKH 3yGa koJieca M co0aykH CMHHAIOTCA.
[1pouHocTh KPOMOK ONpPEAe/ISIOT 110 yPaBHEHHIO

g=-—<Iql, (19)

rae P — oxpyxuas cuna, H; & —wmpnua xoseca, cM; [g] — nonyckae-
Moe JliHeflHoe naB/jeHHe ¢ y4eToM JMHAaMHYecKOro XapakTepa Harpy-

9)

~3

0

JIR™ - =1
i_u;._.jm i !
AR —

Puc. 84. Xpanosoii ocianos:

a — cXCMa OCTaHoBa; 6 — pacuer coGauky

xkemst, H/em (3Hauenus [g] 1351 HEKOTOpHIX MAaTEepPHA’0B NPUBEIEHH
B Tab.1. 16).

Tab6auwa 16. Mapamerpsl ans pacuera XpanoBoro CoeauHeHUst

Marepnaa xpanoBoro Ko.cca [g]. Hicm P=0bjm 3a}|{|:ccT:p,tl)l{-
Yvryn CUIS 1500 2—4 5
Craab 357111, 55111 3000 1,5—4 4
Craan C13 3500 1-2 3
Craan 45 4000 [—2 3

Mpumeganne 3nauenus [q] cooTBetcTByloT Mexanusmam aaa 1. 2 u 3-it rpynn pe-

XKHMOB padorsl. Jas Gojee HAHPSKEHHLIX DEKHMOB STH 3HAUCHHS JOMAKHBlL OLITh HHXKE Ha
25—30%.

OKpy»KHYIO CHJIy OnpelefsioT H3 YPaBHeHHd

po 2M _ 2M (20)
D 2m

rie D — pHelllHWit AnaMeTp XpalnoBOro KoJeca; 2 — 4uc/1o 3ybbeB Xpa-

MOBOrO KoJieca; m — MOAYJb 3alelJieHHs XpanoBoro koJeca; Mg—

KpyTslLLIHA MOMEHT, AeACTBYIOMIHE Ha Baay XpanoBoro KoJeca.
CooTHouUleHHe MeX 1y WHPHHON 3y6a b M MoLyJeM m onpegensercs

Ko duuueHToM Pp=>b/m, 3HaueHus1 KOTOPOro 1aHbl B TabJ. 16. Boapiune

3HaueHUs KO3 (HUHEHTA P NPUHAMAIOT AJs YCTPOHCTB, pabOTalOUIMX
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(11 3HOUHTCIBHBIMH YiapHbiMu Harpy3xkamu. Hlupuny cobauxd npuHH-
Mot a 2—4 Mw o wupe 3yHa XpanoBoro Koaeca, 4ToGbl KOMMIEHCHPO-
I 11 BO3MOZKHBIE He1ouHocTH MouTazxa. Menoapsys ypasuenus (19) u
J0), 1noydaeM BblpaxKeHue 4051 MOIYJs KoJieca:
., ; 2
TV Sy
Foan uneao 3y6hes HEH3BECTHO, a H3BeCTCH AHAaMeTD XpanoBOro
hooltcd, T y100Hee N0Jb30BaThCst BHIPAXKEHHEM
211
<0214

=

Iipin vMoayae xpanosoro Kojeca M6 MM MOXMHO OFpaHHUUTLCA
pocphofl 3y6a fo Junciinomy aasgcHino. [lpu Mesbinem moayse He-
ouno tiva  nposepka  3y0a no  u3rudy. [liaockoeTs H3loMa 3yba
{pie 84, 6) orcrouT Ha paccrosiui /l=m ot BepluHHH 3y6a. Bricoty
PACICTHOTO cedcHHUs 3yda XpPanoBoro Ko.deca ¢ BHEUWHHUM 3alenJeHHeM
nprinnvaiot a=1,5m. Toraa MmoMeHT, u3rubalownii 3y0,

241, . 2My

Zm <

A/I“:P/I:

MoMeHT conpoTHBiCHHS H3THOY MPH paccMoTPeHHN 3y6a Kak GajlkH,
1 [L.1aHHOH € OIHOTO KOHL A,
dm (1,5m)? 2,25¢ms3

W= = .
6 6

Haupsazenue ot u3rnfa 10/12KHO y10BJETBOPATL HEPABEHCTBY

M 12M
Sy ("L
w 2,254zm?
[lpHunMas ponyckaeMble HamnpsiKeHHs [oy]=0s/n AJASA YYTyHOB H
L | oe/n BAs cTanel, rae 3HaueHHs n yKasaHu B Ta6J. 16, nojyuaeM

tpd/ACHEE AJs MOﬂ.yJISl:

=/ M
m = 1,70 l/q’z—[c"]-.

[Ipit BHYTpeHHeM 3aueneHduH 3y0bsl XpanoBoro Kojaeca 3HaYHTeNbHO
I, 1 1iIee, NMOCKOJAbKY B 3TOM Clyuae BBICOT2 PaCUeTHOro cedyeHus 3yb6a

« . Moaydab onpeaeJisiioT U3 BblpaXKeHHUs

g p——
— MK
m=1,1 ‘/——q;z o]

¢ u6auKy H3roTOBAAIOT 0OLIYHO M3 cTagan 40X, TepmoobpaboTaHHOR
;v isepgoctd He HuKe HRC 48—50. UTo6nl obecnednTh HaAEXKHYIO Pa-
Ay coeAnHenui, cobauka npuKHMaeTCsl K XpalnoBOMYy KoJiecy NPyXKH-
i1 (puc. 85, @, 6) MM CHJION TAXKECTH CleUHaNbHOro rpysa (puc. 85, 8).
Jo1, BpalleHus cofaykd YCTAaHABJAHMBAIOT B TaKOM MecTe, 4TOObl yroJa
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MeXJly MpSMBIMH, TPOBEICHHBIMH OT OCH KoJ€ca M OCH co0auku B TOU-
Ky KOHTaKTa co0auku ¢ KoJjecod, Obli Giau3oK K 90°.

[TosepxHocTh 3y0a KoJeca, yMHPAIOULYIOCH B cofauky, 1C1410T 110
koli. [1pu ppaueHnn XpanoBoro xoJeca B HampabJeHHI!, COOTBETCTBYIO-
LIEM [0ADeMYy I'py3a, cofauka cBOOOLI0 CKOIb3HT 110 HAKJIOHHBIM [U-
BepxHocTaM 3yObeB. Ec.n nanpas.iciine BpaulCHisd KoJdeca U3MeNacTes
Ha NPOTMBOMNO.IOKHOE, TO cofatka, ylHpasch B BEPXUIOIO KPOMKY 3y0a
KOJCCA, COCKAIb3LIBALT
BO BNAJIHUY W OpHKHNA-
eres K paboucit rpann
3yBa Beeil Topucnuil no-
BepXHOCTBIO,  Co1aBad
irleedxo Mt yuop. Tpu
3TOM Ha COBAUKRY OT GK-
pyanofl oas P oOvayT
ACHETBOBATL CH.A HOP-
MadblOro Laricuus N=
=Pcosa u cHaia R=
= P sin «, nanpas.iciiitas
BAOGIL - padouchi rpadn
3vGa W cipoMsancs
CABUIYTb cO0auKy K octioBaHHio 3y0a (cM. puc. 84, 6). Kpuye toro, 1a
cobauky felicTBYIOT cHia Tpenust fN B1o1b padoucii rpaiv U MeMenT
Tpeuus Pfid/2 B onope O,, NpenaTcTBYOUIMC BAOAY COGHIKH B 3aLCH-
Jgetre (3xaech fi — koadpduuuent TpeHua Moy cobaukoll n ec ocho,
umeroulefi xuametp d). IlpuseacHHas K 1aockoctu paboucit rpatin 3y-

0a cusia TPEHHS1 OT MOMEHTA TpeHus 11a ocH coGauki BblparKacTest ypas-
HeHHeM

Puc. 83. Koucipykiun coBauek ¢ IHpidy. Ul ren-
HBIM BKTIOYEHHCM

Pfia
2L cos a

Ecau npenHeGpeub BAHAHHEM CHJIbI TSIZKECTH CONAUKI 1 CILILI MpY-
KHHBI, CHOCOBCTBYIOIIHX CO343HHIO 3allelIClus, TO A4 odecreveHis
Bxona cobauku B 3alenseHde ¢ 3y0OM 10J:KHO ObITh V,10BJAETBOPEHO

HEPaBEHCTBO
R>fN+F,

NTKyZa riocjie npeobpa3oBanuii noJayuaem

fid
tga>7+ 2L cuszu

T. e. GecnpensiTcCTBEHHOE JBHXKeHHe co0auku K OClloBaHHI0 3yba 1xoacca
Oyner obecneueHo, ecjqu Yroa o OTKJIOHEHHs nepeileii rpauu 3ybda xo-
seca Gyaer GoJblue NMPHUBELEHHOro yria TpeHus cobauxku no 3yO0y xpa-
NIOBOrO KoJieca ¢ y4eroM Ko3(QuuHEHTOB TpeHus [ u f1 U reoMeTpliu
sapenaenus. HopManabio Ha nocrpoenue npopuas 3y0beB XpanoBoro
KoJieca NMpH HAPYXKHOM U BHYTPeHHeM 3auenjesHd [l] npeaycmoTpes
yroa a==20° 4TO yYuThIBaeT H BJHsIHHE TpeHus B onope O), U BO3IMOXK-
HOe 3arpsi3HeHHe, H NOBpex/eHHe KOHTAKTHBIX MoBepxHocTeil 3yba Ko-
Jieca H co6aukH.
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C.0DAUKA BOCTIPHHUMACT C/liMAIOLLHC, PACTATHBAIOWMC M H3THDAIO0-
uuie narpysxi. Pacuer BenyT upH 1010XKeHHH cO0ayKH, yneprod KOH-
I 13 KPOMKY 3y6Ga Kodeca (cM. puc. 84, 6). Tak, npu cxkaToit codauxe
WA RCHHC B OlIAaCHOM CCUEHHH :

r e

3 == |3
!

o -

By B

Pheo
1.iv 3 — WHPHHA co6aukH; [ou]c=0r/n — AonycKaeMoe HaNpsKeHUE,
n 5 ---3ailac MpoOYHOCTH.

Bpawcnue XpanoBoro KoJaeca B CTOPOHY 110.1beMa CONPOBOMN 12€TCs
NOpLaTCPHLIM yMoM  (1LeJUKaMil), MOCKOAbKY cofauka MOCTOSHHO
npukuMaercss K 3yobam. Jas ymcubuce-
HHA wyma NPUMEHNIOT KOHCTPYRUHEN
HecnyMiblx cobadeK, B KOTOPBIX CHCLH-
2.1LHOC YCTPOHCTBO 32 CYET CHIIbI TPEHUS
OrEoAHT cO0duKy OT XPamoBOTO KoJeca
P IBHAKCIIHK Mexalii3va B CTopolly
notneva. Tak, na pne. 86 codauxa  /f
cov lnea ¢ XoMyToM 2, NPpHIKHNAIOULIHM -
Cooh BAJY MEXaHUu3Ma  NpysAHliaMHu 3.
[ipn spautcnuu BaJga B CTOpoly Noibe-
AL AOMYT 2 1104 JeACTBHEM CH.LL TPeHHs
CIPCAITTCSE HHOBCPHYTHCH B TY A CTOPOHY
O1BOINT coBauky OT 3y6LEB XPaluBoro
rooven . Tlpu Bpawenny Basa 8 o6par- Puc. 86. Becmymuan cobauxa
HoNE HAaNpaBJIeHUd XOMYT BBOJAHT cofay-

K\ 1 sALCHJICHHE ¢ 3yOoM XpanoBOro KoJeca.

’400Ta XpanoBoro coeluHeHHs XapaKTepH3yeTcsl pe3kHM, yaapHbM
covanHeliHeM cofauky ¢ 3yGoM XpanoBoro kojeca H MrHOBEHHOH OcTa-
toasnoit rpysa. YtoObl yMCHBLINTD AlIHAMHUECKHe HAr'pY3KH npH palote
LJLHBOIO COCAHMIICHNS, HHOPJa yCTAHABINBAT Ha 0AHO XPanoBoe KO-
Jeca [ICCKOJABKO cofauer, pacnoJ0MeHHbIX Tax, YToObl OHH He MOTJH
Nt Bocoeanitenue ¢ 3ydov  onHospemeHHo. Torma  MakKcMMasdbHO
. AoADBIT Yroa NOBOPOTa XPailloBOro KoJeca 10 yaopa s nero cobay-
£ (V100 XOJ0CTOro X01a) cOKpalllaeTcs, Xpanogoe KoJecO NpH H3Me-
ienn lalipaBicHis BpalleHus He YClieBaCeT Ppa3BHTb BbICOKYIO CKOPOCTh
o1 eficTBICM Beca rpysa, M yJlap npH 3auenigenun cobaukn ¢ 3yOom
Ioecd npouexoant Godee msrko, HezaBucenmo ot uncna cobauex Kax-

) 113 HHX PACCUNHTLIBAIOT HA MOJHYIO OKPYXKIyi0 cHay P.

PojsinkoBbie ocTaHOBbI (ABTONOTH) OTHOCSTCS K (DPUKLHOHHBIM ca-
VoopMOo3FIIM MexanusmaM. Mx gelficTBHe OCHOBaHO Ha HCIOJbL30Ba-
MUk CiVibl TPEHUS, M OHH sBJASHOTCH HanOoJiee coBepLIeHHBIMH Mexa-
i vaMH, odeclieuHBalowMMy Ge3yjlapHoe NPUIO)KeHHe HATPY3KH MpH
ANAJIbHOM YINe XOJA0CTOTO X043, NPeIlecTBYIoueM 3aKIHHUBAHHIO,
P on0BBA ocTanoB (puc. 87) cocTout M3 Kopniyca I, BTYJAKH 2 M 3aJ10-
AL NiibIX B KJAHHOBBIE Ma3bl posiHKOB 3. Bo BpeMs BpamieHuit BTYAKH 2
Hivo 1 4acOBOM CTPEJKH (MPH HEMOABHXKHOM Kopryce /) posHKH yBie-
I Holest CHOIOH TpeHHMs B foJsiee UWIHPOKYIO YacTh KJAHHOBOroO nasa, 4To
CoecicuMBaeT ¢cBOGOAHOE Bpalllelne BTYJKH 2, a caeoBaTelbHO, U BaJla
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MexaHH3Ma oTHocuTe.abio xopnyca I. llpu u3menenuu HanpasieHus
BpailleHis POJHKH YBJEKAlOTCsl B Y3KYIO HaCThb KJAWHOBOI'O 11434, YTO
MPHBOAWT K 3aKJIHHHBAHUIO POJHKOB B 11a3y M ocTanoBke BTY.kH. [aa
Oonee ObICTPOrO 3aK/IHHBAHUS POJMKOB B KOHCTPYKIINKO OCTAHOBA
BKJIOYEHb MNPYXKHHBL O 0 WTHTH 4, OTKUMAIOUWIKE [POJTHKH B Yroa
nasa,

Puc. 87. Poatkosulit 0¢c1a10B

HauGoaplunit KpyTAUIHE MOMEHT, BO3HUKAIOWNI NP 3aKJIHHHBAHUH
POJIMKOB, C YY€TOM JAMHAMHYECKHX Harpy3ok paBcH

Mua =k M,

rie M — HOMWHAJbHBIE KPyTAWMHA MOMEHT OT Ipy3a Ha Ba.1y OCTAaHOBa;

Rn=rkap+ ky — K03POUINEHT IHHAMHUHOCTH: BeJIMUHHA Kpp YUMTHIBAET

THN JBUraTtesst; BeIHUHHA Ry YUHTLIBAET THI HOZBEMHO-TPAHCIOPTHOH

mawunbl. Ilpu snexkrponpusoae kys=0,25; npyu wecTHHHIHHADOBOM

JABHraTtese BHYyTpeHHero cropaums gp=0,4, a npu yeTbipexilMIHHAPO-
BOM Rpa=0,5. [lais1 3.1€BaTOPOB W TPY30BLIX MOJIBEMHUKOB kn=1,2; 141

KPAHOB H MacCa’KNUPCKUX AUPTOB Ry=2.

Pacyer poJHKOBBIX OCTAaHOBOB BeAYT [0 PacyeTHOMY KpYTSUIEMY
MoMeHTY Mp= Max/ks, rae 2:=10,6--0,9 — koadduunent, sapucalLuii
OT TOYHOCTH H3TOTOBJIEHMS U MOHTaxa OcTaHoBa. Yem O6oJabuie TOU-
HOCTb, TeM 60Jiblile 3HAUEHUST &,.

HopwmanbHas cuna, geficTsyomas Ha pOJHK,

2M,
zDtgaj2 i

rle 2 -—YUCIo PONMKOB; D — BHYTpeHHH#l AKaMeTp KODIyca; o — yrod
3aKJHHHBAHUS.
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Jaxminnsanue poOJIHKa SIBJSIETCH BeCbMa CJA0KHBIM IPOUECCOM Ne-

poehdlbiBaHds yopyroro uHAHHAPa MCXKAY ABYyMs YIOPYTrHMH [TOBEPXHO-
ciavi. Ono NPOUCXOAHUT, €C/JIH CHJADLI H MOMCHTBL CHUL, neﬁcrsy}omue Ha
poviith B HauyaJbHBLIH MOMEHT 3aKJIHHUBAHUA, CTPEMATCHA BTAHYTL €ro B

KJHOBUE NPOCTPAHCTBO MEXAYy Kopiiycom M BTyako#h. Ilpn oauHako-
BLIN SHAUCHHAX KOSDOHUMEHTOB TPEHHsi [ MEXKIY DOIHKOM H OOEHMH
M1\ thOMM 3HAYEHHE YIaa @ JOJIXKHO YIOBJAETBOPATb HEpaBEHCTBY

tg — <igp=/,.

a
2
O0blyHO a5 ofecreyeHHss caMOpacKJAMHHBAHHA OCTalloBa Yroa o=
6--8°. Tlpu mpoexTHpPOBaHH POJHKOBBIX OCTAHOBOB NOABEMHO-TPAH-
CHOPTHBIX MAIUHH YHC/AO POAHKOB 2=3--5, Ajuua poauxka I=
(1.26=-1,5)d, BHytpennuii nuamerp kopnyca D=8d, rae d — nua-
Mutp poanka. Pacuer geraseit octaHoBa BeAyT Ha KOHTAKTHOE CMsTHe.

M.iwcnMasibHoe KOHTaKTHOE KacaTesNbHOE HampsiKeHHe B MecTe KOH-
14013 POMHKA CO BTYJKOH

NE
Tmax=0’2 _la'_ < [t]’

t 1o L — npuBeJeHHbIl MOAY.1b YIPYFOCTH KOHTAKTHDYIOWMX 3J€MEHTOB.
JlonyckaeMble KOHTaKTHBie Hanpsoxkerus [t], MIla, aas cayuas nunei-
Ioi v KOHTAKTA+POJIMKOB TPY BHINMOJHEHHH AeTacell M3 KadeCTBEHHBLIX
ciaacii (Hanpumep, Kopanyc H BTyJka — H3  craqau 156X uaum 20X; po-
a3 craay 40X), nas MeXaHH3MOB C MaJblM YHCJIOM BKJAIOYEHHH
A.-7107 npunumaior {7]=(8,0-~12,0) HRC, rpe HRC — uncio TBep-
.11 no Poxeqay. i MeXaHH3MOB ¢ HacTHIMM BKJIOUGHUSIMH pac-
“ . BCAYT MO MOHHKeIulbiM JOMNYCKAEMBIM HAUPSKEHHAM:

=l Y

Ny

i« A== 107 —o0ulee YHCAO YHCJIO LHKJIOB Harpy:KelHus 3a CpPoOK

§ 13. Konopounnie Topmo3a

'} HOTBEMHO-TPAHCHIOPTHLIX MallHHAX HAXOAHT NpHMeHeHue 60/b-
HMCT10 Pa3HOOOpPasHLIX KOHCTPYKUHI KO.JI0AOUHBIX TOPMO3OB, CO-
S HUIX H3 PBIYATOR M IBYX KOJICJOK, AMAMETPAIbHO PaACNOJOIKEHHBIX
L IITEALHO TOPMO3HOrO HIKMBA M Pa3.HuyaloUliXcsl B OCHOBHOM cXe-
pLUaHON cucreMbl. TopMoXKeHHE MeXaHH3Ma ¢ MOMOLIbIO KOJO-
AN TOPMO30B MPOKCXOAHT B pe3y/LTaTe CO3JaHMsl CHJB TPEHHS
~Ady TOPMO3HBIM UIKHBOM, CBsI3aHHbBIM C OJHHM M3 BaJOB MeXxaHU3Ma,
2MO3HON KONOAKOH, YKPENJIeHHO!H Ha pbluarax TOpMO3a, YyCTaHOB-
L1070 HA MeTaINOKOHCTPYKLUHHE TeJNeXKH Wil KpaHd.
I3 npocTefileM OLHOKOJOROYHOM TopMmo3e (puc. 88, a)
w03Uoi puiuar aausofi [ HaXxuMaer KOJIOAKOH HAa TODMO3HON LIKHB
cioft P, Gaarosaps yeMy Ha BpamaoUeMcsl LIKKHBE BO3HHKAET CHJIA

.
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Tpenuss F=[N, npornsoieficTByIomlas BpalleHHio Mexanusma, rie f—
KO3 (DHUHEHT TPEHHH, HMCIOLLHIT 1151 |Pa3.1HUHBIX 1ap MaTCpHAJIOB cje-
Ayiouiue 3HauyeHUus:

Ilupa tperus Koshdeguen
IPCHN
Uyryw n craan no ayryuy ... 0,15
Tkatias Topmosnas acbectosas ﬂenla no tly-
ryny u ocragu .o, . . - 0.35
Baasnosaunas acnta no lm)u\ Hoclam . . 0,12
[lnacemacca KO3, KO3M no q)r_\,n) e 0,992
To #e, no crtaam . . . . . 0,29
Fopsucopvosanumii (p[)]ll\llll()llllblll A llell(l 1
(i1a hayuyke) fo uylyuy n Crajam . . . . 0,32
depeso no uwyryny ... L. . e 0.30
Jepeso mo craan . . L. L. L L L 0.25
Koma no uyryny u CTAMM . e e e 0,20
Bponza mo 9yryny M oCTAIM ... . . . . . . 0,17
Gpouza wo Oponse . . .. . . ... ... 0,18
Cracth 0 TORCIOMIY © « o o o o v o o . . 0,15
Craan mo dnbpe . . . .. . ... ... 0,17

Ecau Movent cucibt F Goabliie MoMeHTa ABHxywed cuibl, aeficTByo-
uiefi Ha TOM iKe BaJy, TO CKOPOCTb JIBH/KEHHS 3aMeill1s1eTCsa U ABIKeHHe
MpPeKPALLACTCH.

Topmosuo# MOMEHT,
co3naBacMbliii  0/HOKO.10-
JOYIBIM TOPMO3OM,

o= 3 L

OTKyda HeoOX0aMMasl cua
HaKaTHs KO.TOIKH HA 1IIKHB

2M..
o

Puc. 88. Kosoouubic topmosa.
a — OMIOROA0IOUHBIT; § — ABY\AOTOIOUIIIE Cuaa P, 3avblKaoinas
TOPMO3, U3 yCJIOBHS paBilo-
BeCcHsn pblllara OTHOCHTCILHO CIro OCH BpaulC‘Hl‘lﬂ paBHa:

p—N-LEL2

3HaKU «-+» HIH «—>» B VDaBHEHHH ONDCICJAAIOTCS HaNpaBleHHeM
BpallcHUS TopMo3Horo wixkuea. Ma pre. 88 3aszop Mexay x0J01KOH K
IIKWBOM [IPH HAJHYHH CH.I TPEHHs MCAKIY HHMU NOKa3aH yc/J0BHO 104
YHOpOULCHIS BHIARJIEHHsI Ha cxeMe Ieitersviouuix ot Ilpu oaHoko 0-
J0UHOM TOpMuse ch1a N na/kaTus KOJ0KH Ha HIKHWB CO314€T A0N0J-
HUTEJbHBIA 13ruGalouiuii MOMEHT Ha Ba.ay, YTO MPHBOINT K YBeEIHYe-
HUIO 1MaMeTpa BaJa M NoaUMIHUKOB. I109TOoMy 0AHOKO/MOAOUHLIC TOP-
M03a NPHMEHSIIOT BEChMa PelKO W TOJNbKO B PYUHbIX MeXaHu3Max.
" DBoJaec mupOKO MOPUMENSIOT 1BYXKOJAOIOQOuUHBE TOpPpMO3a C
TOPMO3HLIMH KOJIOIKAMH, WAapPHHPHO CBA3aHHBIMH C TOPMO3HLIM pblya-
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1oM (puc. 88,6). Topmo3HOH MOMEHT, C031aBaeMblil 1BYXKOJ0I0YHBIM
10PMO3OM, PaBeH CYMMe TOPMO3HLIX MOMEHTOB, [pa3BHBAaEMBIX KaXKA0H
noao kol CHibl HaXaTHA KOJOLOK Ha UIKHB ONpeleqsiioT, Kak H AJs
O UHOUROJI0IOUHOrO TOPMO3a, U3 YPABHEHHUIL paBHOBECHST TOPMO3HLIX pbl-
.11 0B,

Maosent ot cuapt Tpenus Nf Ha nueue, paBHOM pacCTOSHHIO OT MO-
BCPNHOCTH TPEHMsl A0 OCH KOJIOJAKH, CTPEMHUTCS IOBEPHYTb KOJOAKY,
Y10 IPUBOAMT K HEPABHOMEDHOMY pacnpelesleHHI0 AaBJEHHs MexALy
Han QKO W IWIKKMBOM N0 Aauiie ayru oOxBara [1]. Ilpu konctpyuposa-
BAHH TOPMO30B CTPEMSITCH Pa3MecTHTb OCh BpallleHHs KOJIOAKM KaK
MO OJIKE K MOBEPXHOCTH TPCHHSA, MOITOMY 3TOT MOMCHT OGHIYHO
HUBCIHK H MIPH COCTAB/ICHHMK ypaBHeHUIl paBHOBECHS pbIUaroB UM MOXK-
i iipeHeGpeub. Toraa npu BpallleHUH TOPMO3HOro IUKHBA 10 4aCOBOH
C1pedke, Kak NOKasaHo Ha puc. 88,6, nas AeBoro (Mo pUCYHKY) pblua-
14 naxoaum Pl=N,(,—fb) u N,=Pl/(,—[b). Hdan Apyroro peiuara
'L No(l+fb), otkyna No=Pl/(l,+[b).

lax kak MoMenT P/ oAMHAaKOB AJa 0GOMX pbIUAroB, TO, OUEBHUIHO,
A/ Ny O6iuuit TOpMO3HO# MOMelT BhipaXKaeTesi popmy.ioh

M= f (N, +Ny.

IloicTaBus B 970 ypaBHenue 3HaueHua Ny u N,, onpejnenesHble BH-
e, noJyvyaem

PDIf
i

T

PasuoneictBylouie cuanl N u F cOOTBETCTBEHHO A5 JIEBOrO H
HPABOFO pHiYAros PaBHBI:

Si=N) 1+ f2; Se=N,V 1+ f2.
lak xak Ny5=N,, To u S|5=S,. PasHocTh Mexkay cuiaaMu S u S,
A1 1ie1Cd CWI0H, uaribaronteil TOpMO3HOH Bad:

o g 2PUYITT
AS=58,—S=—F 10

I3 nocnenHero BbipaxkeHus BuAHO, 4To AS=0, ecau naeuo b=0,

I ¢ [IpH MpSIMbIX TOPMO3HBIX puiyarax. IlosroMy B coBpeMeHHBIX KOH-

IPiilUSIX TOPMO30B Sl yCTpaHeHHdA CH.J, H3ruJaloluX TOPMO3HOH

4.1, CTPEMSITCSl MPHUMEHSITh TOPMO3a ¢ MPsIMBIMH poiyaramu. [1pn sTom

toMO3HWble MOMEHTDLI, CO3[1aBaeMble KaXK/i0H KOJOAKOH, OJIMHAKOBH! U He

(HCAT OT HampaBJeHHsi BpauleHHs TopMo3Horo wkusa. O6wuit Top-
s 11ofl MOMCHT JABYXKOJIOJOYHOrO TOPMO3a MPH NPSIMBIX pbluarax

' M,=fPD-II—n,
1

vie 1=0,9-+-0,95 — Kknj poiyaxkHO# CHCTEMbl TOPMO3a, YUYHTHIBAIOWIMH
TilepH Ha TPEHMe B WIAPHHPAX PBIYaXKHOH chcTeMbl (60Jbline 3Hade-
1151 COOTBETCTBYIOT LAPHHPAM, HMEIOULHM CMas3Ky).
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YcaoBlIOe cpelHee JaBJAEHHE MCHXK1Y HIKHBOM M KO101KOH TOpMO3a
onpe,'.le.,'ImOT U3 COOTHOIIICHHA
N N

P = ="aDB3:36)

"

<[pl,

rie Ay — miowais NOBEPXHOCTH TPEHUA OANOI TOPMO3HOH KO.IOAKH;
D — 1uaverp wmkuBa; B — 1unpnua KOJOIKH, HpuHMMaevas oOGBIUHO
A5t ofccneyeHiss MOJHOTO KOHTaKTa MexXK1Y KOJ01KOil M WKHBOM 1la
5—10 vv venblule uMpHHL wkusa; p=60-110°— yroa o6xBara WKU-
Ba OHO[i KOJA0IKOM; 1onyckacvbie laBiaenis {p] 11a pasaiuHbix vare-
pHanos npuBelednbl B Taba. 17.

Taoanua 17 Jlonyckaembie nasaenus [p], MIla

Topmosa

AlaTepHadbl TPY AL HOBCPAHOCIEd
CTONOPHbIC CIYChith ¢

Yyrya o ctain no uyryny 1,5 1,0
Cranb mo ctadu 0,4 0,2
TnaHasa Topmo3nas acbectoBas JecH1a 0,6 0,3
no MeTaaay

Baibuopanubli M npeccoBaHHbll (Ppik- 0,6 0,3
LHOHHLIH MaTepHan no MeTatlay

®opmoBalHblil GpHKLNOHHKIE maTepHal 0,8 0.4

no mertaany

I purMeuanuve anBOlleIIlible 3HAYCHHS COOTBCICTIBYIOT MeXaHH3Maw A i Py It bl pC)KH‘
MOB paGothl Jast Goaee THKEABIX PEeAHMMOB HX CleAyer yMenbWHTh Ha 30%

151 yveHblUeHHs pa3MepOB TOPMO3a H MOLLHOCTH €ro pa3MiulKaio-
mero ycrpoderaa (NpHBOJa) M B TO KE€ BPCMA 115 MOAYUEHHs 00Jib-
HIOr0 TOPMO3HOIO MOMEilTa B TOPMO3aX MOAIBEMHO-TPAHCMIOPTHBHIX Ma-
UIHH HCMOJIL3YIOT CMeHanbHble GPURYUOHHbIE MATepUuansl ¢ BLICOKHMHE
3HAUCHHUIMH TAKHX NapavMerpos, Kak Kod¢GdHUAEHT TPeHus, Tel10CTol-
KOCTL, H3HOCOCTOHKOCTb. Jlyuminmiu csoiicTeaMu 00J121aCT HCMob3ye-
MBI B TOPMO3aX 110.'h€MHO-TPAHCOOPTHRIX Malind MartepHasa IdM-2 —
BanbuosarHag Jgenra 6KB-10 roawmuoli 5—10 mv u wupunoii 30—
160 MM, BbiliycKaeMas B BHJC HPAMBIX OTPE3~0OB HEOOXOIMMOIl I HHLE
WM CBCPHYTON B PYJocH, a Takike BajblloBadHas achTa THna 8-45-63.
Basbuosaniias Jenra uMeer BBICOKYIO H3HOCOCTOKOCTL, CcTA0HIbHBIA
K03 HLUIICHT TPEHIIst, MaJa0 usMeHsouiics npn Harpene. OHa xopowo
paGoTaer B lape ¢ YyTYHHBIMH WK CTAJgbILIME TOPMO3ILIMH WIKIIBAMH,
HMEIOWIIMH TBCPIOCTh LIOBCPXHOCTH TpeHnus He mike B 250: npiu 6o-
Jiee HH3KO# TBCPIOCTII NPOMCXOIHT HOBBHIEHIEIT H3HOC TOPMO3INF0
WIKHBA # QPUKIHOHHOrO Martepuasa. Mwmes »1to B BHly, TODMO3HBIE
LWKHBLl PEKOMEH1yeTesl H3roToBAsiTh 13 ctade 35CT nan us craaeii 65T
1 651J1, npoweiwnx TepyMoobpaGorhy (COpGHTH3ANHIO KN 3AKAJIKY
TBUY na .1y6uny 3—4 mm) 10 teprocru FIB>350.

Has 1 .pM030B MexaHHU3MOB [ICpeiBH:KeHilst U [oBOpoTa JA0iycKa-
€TCsl MPHUM-+EeHHC LIKHBOB H3 HUYCYHa €O CBOIICTBAaVM He XViKe, 4ew y
mapkn CH:¥ O06oa mKHBA A0JKCH HMETb I0CTAaTOUYHBIC JKCCTKOCTb R
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To.iLHIY, N03BOJAIOUIME TPOH3BECTH NePeTodKy Tpyluelics NoBepxHO-

C10 n1pu 06pasoBaHHM Ha HEil HEPOBHOCTEH

ray6uHoi  Goaee 0,5 mM.

iciora pafouell NOBEPXHOCTH TOPMO3HOIO LWIKHBA A0KHA OLiTh He

avae Ry=1,25 M.

Puc 89. Kpenachue ¢puxinonnnoil Hakaa ki K TOpMO3uofl K0.101KC

a — 3akaenoyioe, 6 — Geszakaenoynoe OLICTPOCLEMNLE

Kpemenne QpUKIIHOHHON HaKJ41KH B TOPMO3HOH K0.101Ke T0.13KHO
t111L HaleKHBLIM M 1aBaTb BO3MOMHOCTL ObicTpoill 3aMenbl. Hazex-
{0 b KPCIICHUR 1€ 0JKHA CHHXKAThCS 110 MEPE U3HOCA (PPUKIHONHO-
1 ovatepuadga. O6buHO KPENIeHHC OCYLLeCcTBIsIETCS ¢ IOMOLIBIO 12Ty H-
SN HAH MCAHBIX 3aK1enok. UToObl npesoXPaHUTh NMOBEPXHOCTb IUKHBA
© 1 MPEe3MCDHOFO H3HOCA, FOJIOBKY 3aKJENKH yrayOJsiioT He McHee ueM

¢ I1OJIOBHHY TOJILI'HBI Hakiaaiku (puc. 89, a). Lleunp sak.enkn pac-

LITQIOT HC McHee yem 1na 15 MM or Kpas HakJaaiku

Bo H30cKaHUe

e DAHIHBAHHSA, Paccroauue MeXAY 3aKJTIenkaMH PEeKOMEHAYEeTCA MPH-

thivatk He Menee 80—100 M.

I3 nocaegnee BpeMsa B NPOMBIUIEHHOCTh BCE IIHDE BHe1psieTcst 60-
J¢C MPOTPECCHBHBI METO.1 CKJAGHBAHHA HAKA4AOK C KOJOAKOH C MO-
sonbio repmocToiikix kaees tuna BC-10T. 3tot cnocob ofecneunsaer
().1CC MOJHOE HMCMOJb30BaHHe (PUKUHOHHOIO Marepuasa M IOBHILAET
H3HOCOYCTONYHBOCTb (PHKIIMOHHOH nmapol. BecbMa nepcrieKTHBHBIM §1B-
.1sieTesl 6e33akJaenoyHoe KpeiieHne HaK/JAajKH K KOJOJKe KOJOAQUHOTO
topMo3a (pHuc. 89, 6), NpH KOTOPOM KOHUH (QPUKIHOHHOR JeutH 2
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3aB0ASIT B MAa3bl HA KOHUAX KOJOAKM [ M 3axpemyisior OT BbinalaHha
wiatravi 3. Buutul 4 ¢ IpYMHHHBIMU TMJIaHKaMH¥ 5 N03BOJISIOT KOM-
JICHCHPOBATL OTKJOHENHS Pa3MepoB HAaKIAAKH NO AMHIE. [Tpu stoM
crivcole KpenfeHWs HaKJIaaKH JONYCTHMBI M3HOC COCTaBJAAET 0,2 ee
HCPBOHANAILIOH TOAMKABL TIpHMEHSATL STO KPEIICHIE MOMIHO TOJNBKO
20059 HAKAALOK, AOMNYCKAIOUINX
(O)- . ARegopmauun usruGa npu ee

. ycTatoBKe.
DpuKUHOlHbIE MATCPHATEL
BUMeIoT CJelyioluiHe 3HAYeHHs

7 | JOfyCcKaemol — TeMnepaTtypul

> 5 |{ 7 narpesa, npH DNpPCBLILUEHHH

, { KOTOPOW OHM TCPSIOT CBOK

S < (HhpUKLMOHHBIC KauecTBa:

: BaJbLOBaHHAs JeHTE — Tpon=

® ° ° - =220°C; topmo3uas acbecTo-

I 6 ©® o © Shhe pasi JeHta tuna A — Thou=

0 = - =200°C; Topmo3Has acbecTo-
T® = i ’

P = . Bas JeHTa THN4 B — Thon=

' Py ! : - =175°C.

s AL 3ambikalouiasi cugaa B CO-

I -3 BPEMCHHBIX KOHCTPYKUKAX

) KOJOL04HDLIX TOPMO30B CO3/a-

ercst B BOIbUIMHCTBE CJytaes

¢ MOMOUIBIO CXKATOH NPYIKH-

noi, [pumenenye crneuHaabHo-

ro 3amblkaloulero  rpysa

Puc. 90. Topvo3itofi 3N1€KTPOMATHUT fepemeH- BCJIeACTBHE CTO 3HAUUTCABHOM

noro toka Tuna KMT HHEPUWH, NpHBOAsLLEH K yBe-

JMUCNHIO BpeMeliH 3aMblKa-

HUS M pa3MblKaHHf TOPMO3a, OrpaiHyeHo. Takue ycrpo#icTsa BeTpeda-
IOTCS JHIb B HEKGTOPBLIX MaJUHATPYKEHHLIX TOPMO3aX.

B gauecTBe Pa3MBIKAOUIEro ycTpoficTna (npuBoaa prluax1ofl cHC-
TeMbl TOPM03a) HCIOL3YIOTCA CMelHaibHbe TOPMOSHBIC AeKTPOMAR-
HUT®l, 31eKkTpocudpasaudeckue W 3ACKTPOMCXOHU4ECKUE TOARATEAU,
BKAIOUAEMpte [1apa/LiC.IbHO JABHIATE]I0 MENAHIIMA. Paswublkaune Top-
M03a NPOUCXOIUT OIHOBDEMEHHO € BK/IIOUEHHEM UPUBOAHOTO asnrare-
An. TIpi BLIKTIOUEHHH NHTAHHS ABHraTeIb BBIKTIOUACTCR, 4 TOPMO3
101 1efiCTBASM 3aMblKalollell CHIbl 0CTAABIHBACT MEXAHIISM.

JNCcKTPOMAFHHTH. B OTeueCTBEHHOM MOABLEMHO-TPAHCIOPTHOM Ma-
NIHHOCTPOCINH NPHMEHSIIOT CICUHAAbHO pazpafoTalHble  TODMO3HbIE
KpalioBLI€ 3JACKTPOMATIHTHL MOCTOAHIOrO TOKA tuna KMIT u MIT u ne-
pemennoro Toka.tuna KMT u MO-B. B Topmosax s.1ekTpotaseit H He-
KOTOPbIX APYTHX THIOB IPY30MOAbEMHLIX MAIUHH HAXOAAT npHveHeHHe
ogHodasHble 51eKTPOMArHHTH TEPEMEHHOro TOKa cepuit MMC-E u MT,
H3rOTOBJSIEMblEe st HYJK CTAHKOCTPOUTENBLHO NPOMbILLIEHHOCTY.

Tlas npumepa Ha puc. 90 n306paxen 1EKTpOMAriiT nepeMeHHOro
Toka Tuna KMT, coctosmuit H3 CTaidbHOrO H.AH 4yryHHOrO kopryca 1,
BHYTPU KOTOPOTO NMOMEWAIOTCA KaTyLIKH 2 u Ll-06pa3ublit NOABHAKHbBIA
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sikaph 0. Jlog IpHCOeAMHEHHS SIKCPS MarHHTa K PhIYQWKUOl  cHCTeMe
TaPMO3A 1A KOHIC IITOKA 9, CNeIHHEHIOI0 ¢ SKOpEeM, NpelyCcMOTpeHo
oruepetie 4. Flnranue KaTyWwKH Markira npol3BoHTCs uepe3 pasheMbl
raCvaoBofi ockl 7. Y margutos  doanix  paszvepo  (KMT-6 u
KWT-7) 8 HioKnel uacrn Kopnyca pacioJo/Keil  BO3JAYIUHBIH - deMi-

hep S0 eNfrualoW i Y.1apel UPH BKJIOUCHIN I BLIKTIOYEHUH MarHUTAa.

1 2 5 4 5 66—

V= -
! FET - -
Ay o i E fhtmhiassib eSO,

RS R R R 3
VYUY B gy e
Oy

Puc. 91. Konogounuit Topmos TKT ¢ npueogoM or snexrpoMarnara MO-B
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OTH MarsuThl, paHee LWHPOKO HCNOJIb30BaBLiMeCs AJs IPUBOLA TOPMO-
30B MOABEMHO-TPAHCMIOPTHBIX MAlLUHH, B HOBbIX KOHCTPYKUHAX KOJIOL0Y-
HBIX TOPMO30B He MpPHMEHSIOTCSl M3-33 KX HELOCTATOYHOH HajeXXHOCTH,
HO BCTPEUYAIOTCHA B KOHCTPYKUHSAX JEHTOUHBIX TOPMO30B.

Jlasi KONOJ0YHBIX TOPMO30B NMPHMEHSIOTCs IJIaBHBIM 06Pa30oM 3J€K-
rpomaruutul tuna MI1 1 MO-B, orauuaiomuecs MaabiM X0410M SIKOPA-
Onu npejgnasnayeHbl /51 YyCTAHOBKH HENOCPEACTBEHHO Ha TOPMO3HOM
potuare, nanpuMep, topmosos TKT u TKIT (puc. 91)."3ambixanue top-,
M03a OCYLIEeCTBJISICTCS OCHOBHOH 3aMbiKawiiell npyxuHoil 5, npeasa-
puTEIbHOE CKaTHe KOTOPOH AJs 110.1y4YeHHs] HeOOXOAHMOH CHJbl 3aMbl-
KaBMsA NpOHU3BOAMTCA raiikoil // u xonrprafikoii 10. Pa3aMbixaercsa Top-
MO3 3. CKTPOMATHHTOM 7, YKpenJelloM Ha TOpMO3HOM pbluare 6. SIkopb
JCKTPOMAarHHuTa HaJAaBJIHBAaeT Ha WITOK / TOpMO3a U Pa3BOAUT 00a
pbluara, ocBo6ox4asi TOPMO3HOH WKUB. Mexay cko6oit oCHOBHOI npy-
KUHBl H pbluarom J ycTaHOBJEHa BCIOMOraTeJbHasi NpyxKuHa 4. ITa
MpYXKHUHA CAYXHUT A pPa3BeieHHs PbLIYaroB TOPMO3a NPH €ro pa3MblKa-
aud. Jlag pasmblkaHug TOPMO3a NpPH OGECTOYEHHOM 3JEKTPOMArHuTe,
HallpuMep C UeJIbIO 3aMeHbl M3HOLIEHHBIX (PPUKUHMOHHBIX HAKJalOK Ha
KOJ0,1KaX, HCMOJib3yeTcs raiika 9, orsoauMmas no wroky ! no ynopa B
puluar 6. PuKcauusi KOJOAO0K OTHOCHTEJNbHO TOPMO3HOro phluara, HC-
KJI0YAl0oIas TPeHUue KOJOA0K O LIKHB NPH pa3OMKHYTOM TOPMO3e, OCy-
LCCTBANETCS WTHIPEBLIMH NPYXHHHBIMK PHKCATOPaMHu /2, 3aJ10KEeHHbI-
MH B Teq0 pbiuaros 3 H 6. PaBHoMepHOCTh OTX0Aa 06eHX KOJA0L0K OT
LiKHBa AQCTHraeTcs ycTaHOBKOH BHHTa 8. BoccTaHoBnedne HopManbHO-
IO 3a30pa MeX/JYy LIKHBOM H KOJOAKOH NO Mepe H3HOca (PHUKLUHOHHOTQ
MaTepHaaa npousBoAuTcA rafikoit 2. KOHCTpYKUHMM OTIEJbHBIX y3/0B
TOPMO3a NOKa3aHbl HAa pa3pe3ax H ceueHHsiX puc. 91.

[Tapamerpnl KonogouHbix Topmo30B npu [1B=40% c npusogom oT
3TUX MAariHTCB NpHBCAECHH! B TabJa. 18 u 19,

Tabauna 18 Topmoza TKI ¢ upusosom or anexkrpomarauta MI

=) °
= Q
(=4 < f=d (=3 (=1
MapameTp = & & & =3
c ) = o =
[ < 4 X >4
= = = = =
JiaMeTp wkuBa, MM 100 200 200 300 300
Mancumanburntit TopMo3HO# 20 40 160 240 500
smovenT npi [MB=40% H-m
Macca Topvo3a, Kr <16 <730 =37 <75 <90
Tarosas cuaa sjaenTpoMar-
unla, H
napanneabHoro BO3- 230 230 780 780 1650
Oyxaenus
NoCJe,;(0BATeALHOT O —_ — 600 600 1650
B030yK.1enus

DAeKTPOMArHuT nocrosusoro Toka tina MIT (puc. 92, @) cocrour
U3 CTaNbHOTO Kopnyca I, BHYTPH KOTOPOTO Ha CEpACUHMKE J, COCTAB-
JAIOWIeM OAHO LeJIoe C KopnycoM, nomeuieHa xaTywka 4. B uentpe
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T:oauua 19 Topmosa TKT ¢ npusopom or sackrpomaruuta MO-B

TMapamerp TKIT 100 TRKT 230/100 TKT 200 TKIT 300 20
Linvterp HIKHBa, MM 100 200 200 300
M ihCHMAJLHBIT  TOpMO3tioll  Mo- 20 40 160 240
st Howm
\Mta TopMo3a, Kkr <12 <25 <35 <70
MouvciT - 3aenTpoMarunrta npu 55 5.9 40 40
s 10%, H-m

Mecmo PO. TERPRUG PAIVIBMORLYE (UM

Piuc. 92 TopMoO3HBIC 3/1€KTpOMarHuThLl

¢ -- HOCTORHHOrO TOKa THna MII f — nepevweynoro Toka THna MO B

C1UICUHHKA IMEETCH OTBEPCTHe, B KOTOpPOe BCTaBjleHa Hampar’asiounas
BivaKa 9 Ads WThlpa 8, COEAHHEHHOTO ¢ AKOpeM 6, uMeunM Gopmy
N.0CKOFO AlCKA. SIKOpb 32KPHIT CHapyXH 3allWTHOM KpbILKO § Mex-
I SIKOPEM M KDBIWIKOH DacrmooXeHa aMOpPTH3alUHOHHAS NpVilHA 7,
OPCLONPAHSIOWAs IKOPb OT BLIalaHHs H HCKAIOYAIoNlas Vviapbl siko-
. 0 hpblIKY Maruuta. gy BRIIOYEHHMH AJ0KTPOMATHETA AKOpb 6
NPUTAHBSCTCA K KOPOYCY H INTLIPb 8, HA)KUMas Ha TOK TohMo3a 2,
1poN3BULL T PA3BEACHHE T0DMO3HBIX pbluaros, pasMuikas topymo3 Xoj
ralHX MariiitoB paBeH 2-—4 ML
DUCKTPOMATHUT nepeamciioro Toka tuna MO-B (puc. 92, ) npea-
rpaser cofoft KaamannLlf! 2@KTPOMArHHT, sIkOpb [ KOTOPOro, NoBo-
LaMHBasIiCh 112 OCH 3, YKpeMieHHOH B HeNMOABHXKIBIX wIeKax 4, Ha yrod
o1 5°307 po 7°30°, ymopoM 2 nanaB/uBaeT Ha LWITOK § TOPMO3a, NPOU3-
LuR ero pasMblkanue Karyuika s/1exTpoMarinra ykpenieHa 1a Hemo-
.IBHXKHOI 4acTH Kopnyca.
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OCHOBHBIMII XapPaKTEPHCTHRAMH TOPMO3HBI\ J1€RTPOWATHHTOB SHB-
JSHOTCS TACOBaAs visa It 1THaa Noda ((11s varggros i KMIT, KMT
n MIT) nan spasinoutiil MovenT 1 yrod nosopora 1 s (L. Kaa-
natubin varinTes tHiua MO By Xod shops 1L yro i ROpoTa, yha-
3bIBACMBbIE B NACHOPTHBIY JI8HHBIY  SIBJSHOTCSE MakCHMa 110 10T} CTH-
MULIMH BC T MH, TPH KOTOPLIY TapAHTHPY 010 YKAZ4 L BIC TI10Bad
CH.1a M/ MOMCHT 3HaueHHsi \Ola SKOPH W1 \Ivia 0BOPOTA 12kl 1A
ONPCACICHHOA MpoaokuTeibiocri Broovenust I1B B coavuae doas-
el Ipo10dANTCABHOCTH HCUGNO.LMO [IPCIYCNMOTPCTh CHILNG! He TA-
rorRoit cirinl B nacnopte na srentpovaruimtni tiia KMIT u KMT ta-
roBas ¢livla MarinTa VKasbiBacTes HC3 \1ueTa Beca sikops

[MoAGop TOPMOIHOro ICKRTPOMAI HITA [POH3BYUITCS A 0C 1OBC pa-
BeHCTBa Benuny pafolsl, coBeplunaevoir tsiroon ciion Py (MoveH-
ToM My) varumta na pasMepe ero xcala /iy (yroa iiesopota ), H pa-
60Tl paboucu citibl TOpMOo32 S (HanpuMep, CHIbL H2A8THS KOJUILKH
Ha HIKHB B KOJO10YHOM TOpPMO3€) 1a pasvepe \oli £ padouero ade-
Menta *  Jlast 301eRTPOMArIHTOB ¢ HOCTYHATEILHBIM JiPhAi€HHC KO-
psl IpH OIHOKOAOLOYHOM TOPMO3C 3TO DABEHCTBO HAMCCT BILL

P h k=S8, (21)

rie 1 — K01 PbiYaXKHOH cHCTCMbl TOPMOo3a (151 O0BIUHDLI\ KOHCTPYK-
UHH Kost040ubblX TOpMO30B n=0,9—0,95), £ — Ko3pdLuneHT HCnoab-
30BaHUA XOAA SIKOPS DJIEKTPOMAriHTa, YUNTLIBAOULIIN HCOONOAIMOCTh
KOMNEHCAUUN H3HOC2 PPUKUHOHHOIO MaTepHalta H HapiipoB pPLiUYaXkK-
HOIT CHCTCMBL, 3@ TAK/KE YIPYry 10 J1eopMalliiio puyaros Lis TOPMO30B
C XECTKMMH pbldaraMd H Ma.bIM KOJHUeCTBOM WWApHHpOB k=08
0,85, #ast TOPMO30B ¢ B60.bINNM KOJHUECTBOM IWAPHHPOB W NI Ma-
JOM KecTKOCTH pbiuyatoB ky=0,6--0,7 Tanuy oGpaszov, 15—--40% xoaa
3J1CKTPOMArHNLTa Pe3CPBUPYETCH AJs KOMIIEHCAIHH H3H0Cca TOPMO3HOH
HaKJIaAKH 1 1ehOpMaIllin PLIYAKHOR CHCTEMDBI

s ABYXKOJOLOMHBIY TOPMO30B N — CHIa Hakainsg KOJOAKI HA
UIKKHB, & — YyCTAOBOYINbI 3a30D MEKIY KOJOAKON U INKUBOM OpH pa-
30MKHYTOM Topmo3e B atovw cayuae vpasuenne (21) npnHuvaeTr Bul

Pk =2:N/m. (22)

Hast IBy\NKoJ10204UBIX TOPVMO30B ¢ 3J8RTPOMArHiuToM KJIanauioro
THa ypasuenne (21) umeer BHT

Mok =2eN/m,

rie ¢ —- MaKkcHMa.1bio JI0MyCTHMbI yrooa mosopera axops  Ilpn ue-
I0.Ib30BANHM KJIGIANNLIX 3J1€KTPOMATHHTOB YYHTBIBAIOT MOMEHT cO6-
CTBEHHOI'O BCCA SKOPA MaruuTa (MPHBCICHHBIA B MacnopTte), AJds 11peo-
J0J1eHUst KOTOPOro yBEJAHUHBAIOT CHIY MPYXKHUBL, 3aublkaiowe!t Top-
MO3

* Tlpu pasMblkarnHH TOPMO3a SIKOPb 3JCKTPOMAriTa MepeMellasch HAa pi3Mep
CBOero xo/a, Mpeojo.esacT CHIY, 3aMuikaoulylo Topyvos [Ipw 3ToM TopMo3nas Ko-
JIOAKA Mepemeltaerca nHa AJHHY €
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W 1C10cTATKEM  TOPMO3HLIX  2J€KTPUMArHiuTOB (JEAYeT OTHCCTH
Cp oI ILHO HU3KYI0 10T0BeYHoCTL Taw, aJjektpomariutsel MO-100B
i MO 200D BoiaepaineaiorT oxoao 1,5 Mau Bkalouenud Kpome rtoro,
v N OTpaHuuella uacToTa
OHONCHEAN,  COCTAB 110
neist LISt MATHHTOB THOA
MO 300 1/y Brawuenue
WlHHPd CONPOBOXKACTCA
v LipoM SIKOpS O cepae-
Hith  HCBO3MOKHO TaKme
oIy HPOBATL CKOPOCTh
IRI/ACHHH  KOPH, BCJe/l-
CIBIC HCTO HEL3S OCyLLe-
(11T ITABHOE  M3MEHe-
HIL  TOPMO3HOTO MOMEHTA
B HpoLecce  TOPMOXKEeHHS
JaeKTporunipaBaudecKue
H  3JeKTpoMexaHu4YecKHe
LOJTRATEH, YuuTnipas
\hii3aHHBle  Bbille Hejo-
CLATKM  2JeKTPOMAarHHTOB,
B KOHCTPYKUHSAX NOLBEM-
10-TPAHCNOPTHLIX ~ MaUHH
BLC LIAPE NPHUMEHSIOT 3J1eK-
IPOTHAPABAHYECKHE U T€K-
IpoOMCKalHYeCKHe  TOJKAa-
1¢1H  DJEeKTPOruApaBInye-
(kI TOJIKaTeNb — 3TO He-
1BHCHUMBIIT MCXaHH3M, CO-
CLOMIHE U3 LeHTpoGCK-
IHOTO Hacoca, NPUBOLHMOrO
: ACHCTBYHE 2J1eKTpoJABUTra-
'CAL MATCH MOLLHOCTH, H
OPIUEEBOR TPYIIIbI, COeLH-
ISICMOH ¢ PLIUAXKHOHU cHucTe-
1ol topvo3a B stom yer-
nolicTe 3JACKTpUHCCKAA
v1LpTHST npcobpasyercst B
MOV HUCCEYIO SUCPTHIO
UPAMOSIHICITHO ABHIKYLLErocs WTOKa TOJKaTe. s
OrtereeTBenHas HPCMBILAEHHOCTh  BbIIYCKAeT OAHOLWTOKOBLIE H
tevXIntonoBbie ToakaTean Ha puc 93 nokasaHa oiHa M3 KOHCTDPYhIHI
O O TOKOBOTO TOJKATEAs] B NOJOXKEHHH, KOrJa ABHraTelb BhIK/IOUEH
H nopiieHb HaxoAuTca BHU3Y. TosKaTeb COCTOHT M3 3JEKTPOABHraTe-
14 6, MOIPYIKEHHOrO B pabouyio KHIKOCTb, Kopnyca I, ueHTPoGeKHO-
10 nacoca J, nopuikst 4 co wrokoM 3 W BHyTpPeHHEro uuanHapa 2 Po-
1TOPHOE KOJeCO HAacoca ¢ OJHOCTOPOHHHM BcacbiBaHHCM 3aKpellJIeHO Ha
Ba.y poropa sdckrpoasurateas 6 [lpu BkIOUEHHH ABHratess KoJeco,
Bpallasch, co3jaer H3GLITOUHOE AaBJieHHe XHAKOCTH MoJ nopluHem 4.
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Mox1 aeficTriicM 9Tero 1aB.aciiig nopuieilb €O IITOKCM nepemeulaeTcs
Bepx. Tak kax kopnyc 3anodieH padoueli JKILIKOCTbIO, TO OPH 10Lb-
eMe MOPUIHA KHAKGCTL I3 MPOCTPACTBA Il DOPILIICM {10 hauasam
MeK1y HHAHLERoM 2 H KOpryeos [ neperekaeT K LH:AICH uacTil Ha-
coca d (1a pic. U3 nanpapienue IBHAKELHS JiH IKOCTI 1.5Ka3a10 CTPeI-
KaMil). PoTopHoe xo.1eco uMmeeT PalHaIbUO PACMIOIGHEHHDBIC JONATKH,
4TO OOECIEUHBLCT HE3aBHCHMOCTh HANOPE, €031aBaeMOro HacoCud, oT
Hanpas,eHHs BpalleHHst ABurateasn. Ilpx BKiIoOueHHH 3aexkTpoaBHraTe-
Js1 POTOPHOE Ko.1eCO OCTallaB.IMBACTCA, H30LITOUHOE ,1aBJIEHHE MKUIKO-
CTH HCUC3A€T M MOplueHb Mo AeficTBieM BHCLIHE HArpy3kH, leficTBy-
olleil Ha HITOK CO CTOPOHB TOPMO3HOTO  YCTPOHRCTBA, M CODCTReHHOH
CHJIbI TSIKECTH ONyCKAeTCa B HikHee nodokene. [IpH 3ToM KH.IWOCTD

H3-1071 HOpHIINS  HepeTeKaeT
PH T T T HCpL3 POTOPHOC KOJICCU H Ka-
I

1400 ; T HOILI B HPOCTPANCTBO  HAA
LD HEEN nopuem. Wlrok 3 topMosa
200 \ AR T HMECT B Bepiuei uvacTH OT-
1000 P '”‘Hl__ﬁ,__g___ BepCTHe A5t IPUCOEAHHEHHs
ool :Dﬁ_t:,[_}ﬁjf];u K pblua#uoil ciucreme TopMo-
J L _4”_»_4_% 3a. 1asg wopva.bHo#t paboT
600 |- NC el T i'H;‘L”;‘I TeIKATCOL  3aN01HseTca pa-
4ol —L“;‘Fj'ﬂ:ﬁ Goucit JKHAKOCTLIO 10 yPOBHA
T NG ot e TCPIOBHHB BCPXHEro 3afuB-

20 PN 1 1 e o eyrRen e ;
LS’“&C-“- I HOro OTBepCTHA. B KauecTBe
0 J TR S patoueil mKIKOCTH HUCIO.Ib3Y-

10 2.0 30 t o . :

’ etest  wmaciao  AMTI-10 uam
TpatcepMaTopHOC Macl1o, a
Pue, 94, 3asucuMocTy BpeMenu noaseMa s paboThi Opu TeMnepary-
fy W ocnyeka feg MOPUWNHA  TOJAKATRNSA OT pe 10 —60°C NpHUMENAIOT crHe-

BHCIUHCH HArpy3ku P
Py nuasbhyto xuikocts ITMC-20

n [1T-271.

SAeKTPOTHIPABIHYECKHE TOJKATEAH HEUYYBCTBHTCJALHBI K MeXallH-
UECKHM I[ICPCTPY3KaM; €C.H BHCILUHSH Harpys3xa HiyCBbLILACT HX [1OAb-
eMHUyIo CHay, TO npH padoTaolleM HacoCe [OpIueih TOIKATCIH 0CTa-
etcs na mecte. lpu atom cuia Toka B 00MOTKe IBHIa1.151, 2 TaKAe Ha-
NPSACHMA B 3JCMEHTax ToJKaTeJs He VBeIuulBaloTcs. Xol 1iToKa
TOJAKaTe sl MOKHO NPOH3BOJLHO OFPAIHYHTL KAK B CTOpoity No1beMa,
Taxk H B CTOPOHY COYCKA, HPHYEM 3TO He BhI3hiBAeT H3MCHCHHS N01beM-
HOIl CHJBI M 1ONOJHHTEALHOIO pacxoila 3HCPTHH HaH HarneBa 0OMOTKH
JABHratesist. BOILINIMH JJOCTOHHCTBAMIL 3JICKTPOrHAPABIN G KN TOIKA-
Tedsteil 110 CPaBHCHUIO € 3JCKTPOMarHiuTaMu ABIAIOTCS NJakilas pajoTa
YCTPOHCTBA H BO3MOMHOCTb G0.bHIOIH YyaCTOThl BKJIONCHIT (B 3aBHCH-
MOCTH OT THIOpa3Mepa To.Kate.lst oHa pasua 720—2000 1/u); Bblcokas
H3HOCOYCTORUHBOCTL 2JACMEHTOB TOJAKATEIA; OPOCTOTA IKCMIYATALHH;
pe3koe yMeHblIleHHe NYCKOBBIX TOKOB. llekKoTopble KOHCTpYKuUHIL To.aka-
Telefl cHAGMCHBL PEryJIMpPOBOUHBIMH K.JanaHaMl, MO3BOJISIOUIHMH 13-
MEHNSITh B LIHPOKIX [PC1ejJax BpEeMsl NoAbeMa H ONYCKAHUA MNOPILHSA.
Ha Bpemsa xoaa nopuusi tojgKaTedst KpoMe Pa3MepoB OTBepCTHil licTe-
Yenusa padouel’ XIIKCCTH BJHAST TakzkKe H HAIrpy3Ka Ha WTOK TOJKaTe-
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.5 ueM 0oabuie BHewH®sl Harpyska, Tem 0Oodblie Bpems noibema H
MUIILIIIC BpeMsi oflycKaHus (pHc. 94). i

[Toadop 3.JeKTpOruapaBiHyecKuX TOJAKaTeled NPOH3BOLIUTCH MO HX
1CAIUECKHM AanHpiM. X01 WiToKa, yKasaHHBIL B naciioprte, siBascTCs
MIAKCIIMAABHO BO3MOAHBIM — OT KpafiHero HHXHero 1o xpaililerc sepx-
nelo nogoxeHrs. Pabounii xo1 WTOKA, ycTaHaBinBaeMblid [pu pery-
JHPUBKE TOPMO33a, AOJKCH COCTABISATh OKOJO %3 MAKCHMAILHOIO X0.1a.

Puc. 95. Koao 1ounnlit TOpaMO3 € 3JEKTPOrIAPABIINCCKIIM TPIRO,LON

Pl a1oM 1/3 Xoda pe3epBHpyeTcs Ha KOMNEHCALHIo u3tioca QpHKULIH-
1 BOKJAI0K TOPMO3a, a Tak)Ke Ha KOMIOHCALMIO 32a30pP0B B HIAPHH-
s Vpyrux dedopMailiii 97 1eMEeHTOB PhiuakKHoH cHCTEeMbl TOPMO3a.
b whpuuHeHT 3anaca ToaKaTeded NO NOABLEMHOR CHe  COCTABIACT
115 -13, 1. e. daxTHUecKkl OHIt pa3BuBaloT ciay Ha 15—30% OGo.nine
| ;1'i3¢ ICHHOH B macnopre.
SLICKTPOrMAPARIHUECKIE TOJIKATETH HMEIOT TaK)Ke HEKOTOpble He-
oo raikd. Tak, naauune paboueit »KXHAKOCTH B Kopnyce TpehHyer obec-
Feacilis TEPMETH3AIHH, UTO €03.13eT Hey100CTBa B 3KCIIVATAllNH, 0COo-
Coliro ApH HH3KHX Temnepartypax. KoHcTpvkuusg ToJkaTeds BechMma
nalta i TpedveT A5 ofecneveHHs Haje:kHOR paboThl BHICOKOH TOY-
i Ci1l N3rOTOBJICHHSA, UTO BHI3BIBACT YBE/IHUCHHe CTOMMOCTH. Bhinycka-
C UL OTEYECTBEHHOIT MPOMLIULTEHHOCTLIO TOAKaTedll MOryT padorarh
< IbkO B BEPTHKAJBbHOM NOJI0XKEHHH — OTK.JIOHEHHE OT BEpTHKI.IHM He
LK BHITh 60blle 15°, 4To onpesensieTcst BEPXHHM PaACHOIOAKEHH-
<1 Bo30YWHOro KoMIOeHcnpymwuero o6nema. I1pu yveeanuenun yraa or-
| 1OHCHHST BO3AYX HapyluaeT CNIOWHOCTL NOTOKA XKHIKOCTH 1 pabovast
i1.1i 1A WITOKE YMEHLUIAeTCs, a BpeMs nojlbeMa HOopUHIA yBellyHBa-
« 1o, KOHCTpYKIHS TOPMO3a ¢ MPHBOAOM OT 3JAEKTPOriipaB.IHyeckoro
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toaKkateast | ¢ 3aMblKaloulell npyxuHo#i 2 npuscieHa Ha pnc. 95, nma-
paMeTphl CepHy Takux TopMo3oB — B Tala. 20.

Ta6auuna 20. Korogounsie topmosa tuna TKI ¢ npusogor
OT NEKTPOrMAPABAHYECKUX TONKaTeneit

[lapaMetp TKI-.00 TKI 200 TKI-300 TKI o TKI-300
IunaMerp WKHBA, MM 160 200 300 400 £00
MakcuMabHblT TOpMO3HOH MO- 100 300 800 1500 2500
Mo, Hea
Cuaa uHa WTOKE rHIPOTOJIKATE- 160 250 500 6§00 00
as, H
Macca topuio3a, kr <25 =<35 =< 80 <120 =< 1565

B o6LIMHBIX  KOHCTPYKUMAX 3 IEKTPOTHAPABIIUCCKANX T LT IeH
H3OLITOUROE 1aBaeline paGodell siikoetn ne nvenpnuacr 0,1 Mlla Bo
u3berkaHue BClewnBatus npu oGpaTHoM Xole nopuina. Ozgaxo nve-
I0TCS1 KOHCTPYKLLHH, B KOTOPRIX aBJCHIC MhILINGCTH 3HAUHTC TLHO BLI-
we (0,7—1,56 MIla), 4TO NO3BGIAET COZLATL MaI0oradapHTHLIC YCTPul-
CTBa, passluBaloulHe GOAbIIYIO CILTY HA LITOKE.

B ikauccTse npUBOAOB TOPMO30B HAXOLAT NPHMEHEHHE TAKKEe 3JEKT-
POMCYANNHYECKIIC TOJIKATETH, HCNOb3YIOIHE AJ Pa3sMblKaHHg TOPMO3a
ACHCTBHC HEHTPOOCKHOM CHAB BpallalolHXcst MacC. DTH TOJKATENH
MOryT paGoTaTh B J110GOM NMOJOMCHHH B MPOCTPAICTBE, @ NOCKOJbLKY B
X 11eT padoneil KUIKOCTH, TO IX (YHKUHOHIPOBAHIE He 3aBLCHT OT
TEMIIEPATYPLI OKPYKAIOUIEH CPC.Ibl. JKCILIYaTANIA HOATBC UL A HX 0+
CTATOYHO BLICOKYIO 1AAEZKIIOCTD, JIOJAIOBCUBOCTL I COOTBETCTBHC WX pa-
OoUNX XaPARTCPHCTHK IIPC.IBABIIEMBIM K HIIM TPeGOBAHHIAM.

PacuyeTt Topmo3a ¢ npuBoaom or ajaekTpoMarunra. Ha pue. 96 1500-
pamkeila pacuetHas cxema Koao.04Horo topmoda TKT. 3avumanue
TOPMO3a 1POH3BOANTCA Uil Py cxkaToll ocnosioi npywuns 1. 'l1s
oGecneuelinst 0TXG1a KOTOTOK OT TOPMO3HOIO 1ikilBa NPHMCICHA 3010-
Morateablias DpymHHa 2, ciida KOTopoil Py NpHiluMaeTcst B 1PCIC 12X
20—60 H B 3asiicuMocTH oT pasyiepa Topyosa. [1pu 3aiamion 1opaios-
HOM MOGMCHTC PC3V.IbTHPYIOWAS CHIa P OCHOBHON 11 BCHOMOIATCILIIOH
npy iy, JeficTByiolas oIHIEaKkoBo Ha o0a poiuarsy, Onpe.ie.tseTeH U3
COOTHOILEHIIS

P:—po_p”:_“_’rll_
fol

L)

rae [ — Ko3hHIHEHT TPEHHSN; 1] — KIUL phlUaAkIofl CHCTeMbY, "“HTLIBA-
IO NOTepH Ha TPCHHUE B HIAPHIPAX: A TOPMO30B € NOLBO.IOM €Ma3-
KH K wapurupam n=0,9=0,95; D, [, |, — pa3zvecpnl no pic. 96,

Maxcumaabio 10NYCTHMENT YCTAHOBOUHDBIH 3230p MKV KOJO1TRON
¥ HIKHMBOM

!
e=kh,—,
e,
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1.1 /Iy — XOJ AKOPSl JEKTPOMATHUTA; R — KO3(pPHLUHEHT BO3MOIKHOIO
HelnodL30BaHid Xxoaa saKopsi.

Pacuer TOpMO3a ¢ AEKTporMaApaBanyeckum npusoaom. I1pn 3ajau-
HOM TOPMO3HOM MoMetite M, HeoGxoinuMas cujia 3aMblKaiouleH npy-
AMHL ONPEAC.ISIeTC N3 YCJIOBHS PaBHOBECHA 3JICMCHTOB PLIYaXHOU
citeTeMbl TopMo3a. FopusoHTadbHas cHaa 3aMbikalus P, IpHIoKCHHas
h BCPNHCMY WHAPHHPY TOPMO3HBIX PLIYAroBs, Olipefe]sieTcs no Toh ke
CIBHCHMOCTH, UTO M 115 TopMo3a ¢
HPHBOJOM OT 3.JICKTPOMAaruuTa.

[13 ycioBHSL paBHOBCCHS BCPX-
Heto  pulyara, coefHHsolero npa-
B pBIYAT ¢ 3aMblKaloWeHd npy-
ANON W €O MITUKOM TOJKATC. I,
onpelesseTcs HeoOXoAHMas cHJA
CADTHA IPYXKHHDBL:

M ,lla.
fDlex,

IIpu onpcae cHH# BeJHUYHHBL Py
He VOB BeC NOABHIKHBIX 3JieMeH-

n

bel toKaTest (MOpLIHS M UITOKA) ! A AAAALA Rl
- o ——: T I gy — -

it CefcTBEHHBHT Bee BepXiero poiya- L HVVVYVVVF

14, 1CROJBKY  HX BJHSUIMC 1Ha 3Ha- = 2

actine Py nesttaunteasno. Ipu pas-
VL OTHIE TOPMO3a CHJIA TOSTKaTe Puc. 96. Pacuetas cxcima KoJ10.1091H0T0
I', ipeo10eBacT cualy ckatis npy-  TopMosa TKT ¢ mpyxuxuuiM - 3ambika-
2o Py npnostom Pr= Py cle. Hue

VeoOXOARMBIT X011 1ITORA TOJMKaTe st fipy ONpEeIiseTCs 1i3 ypaBHe-
[RR R

2N5/n=PTllTk1.
ita puc. 5 pasnep fir — noaHBI X01 IWTOKA, YKA3aHHLIT B nacnop-
rooasnep i — vetanoBouHblil paGounil xo1 wToKa.

THAUCHHA MHHHMAILHBIX pa iMaJdbibiX YCTAHOBOYHBLIN 3a30p0B MIEIK-
1 OO IKOR 1T UIKITBOM IPHHEMAIOT 110 CJARIVIOIHM PEROMCH 1aliaM,

Huaverp ukusa D,

MM ... .. .. 100 160 200; 250 320; 400 500; 630 800
Yeranosodunii - 3a-
ope,Mm . .. . 06 08 1.0 1,25 1.5 1,75

A CCTKOCTD PLIMAKION CIICTeMbl HEOGX01MMO NIPOBEPSITh PACUYETOM,
CooavapHas acgopmaiist peidaskioll cHCTeMbl HC3aBHCHMO OT Blla
Jnrota He jogasta 0bith 6oace 10Y% nopMagabHoOro xo1a Toka.
[4CUCT TOPMU3HbBIX pblUarOB HA NPOYHOCTL BEleTcs no uarubaioule-
voMerTy M o7 cuabl P B onacloM cCUYeHUH phluara:
3=~k

a

—g— < |5]=0,65,,

1. W — MOMeHT CONpPOTUBJEHUA PI3I‘H6y pacCyHTbhIBAeMOro ceueHud
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proiuara; k; — AMHaMHUYCCKHH KO3 (ULHEHT, yuHTHIBAIOWMH XapaKkTep
H3MeHellist TPHI0KCHHOM CIIIB NP 3aMBIKAHHM TOPMO34d, H B 3aBHCH-
MOCTH OT THNA NPHBOIAa KOJOJI0YHOIO TOPMO3a MMEeT C/e[yIloulHe 3Hda-
yeHHs:

Ipugod k

D ICKTpOMAarHuTLL mepeMcuioro toka tuma MO-B . .. . . . . 2
DueKkTpoMarHuTel NepemedHoro Toka THna XMT wu nocrosiuHo-
roTtoka tyma MIT . . . . . . . . ... .00 L. 2
DJIChTPOMArHuTh NMOCTOAHHOrO Toka THma KMIT . .. . . . . 1
DACKTPOrHAPABIHIECKHE H  JEKTPOMEXaHHUYeCKHe TOJKATeJH ]
Pyunoit mpusoa . . . .. . . . .. 1

o

§ 14. Jlenvounuie TopmMo3za .

B JCHTOUYNBIX T()i).\1032.\' T()pMO3H01°l MOMEHT ¢O3Jacercd B pesy;lea-
Te Tpelllist PPUKUHOIIIOro MaTepiala, NpUKPeienloroe K riokeil ¢radb-
HOIl JICHTC, O MOBEPNHOCTIN IILUIHAPHAUCCKOro TOPMO3Loro 1kisa. [1pH
NPAKTHUCCKIIX PaciuCTaN JCHTOUIBIX TOPMO30B OOBIYHO HCNOIL3YIOTCH
zapucuvocT Ditepa A5 rubKOf HU-
TH, MO3BO.IIOUIHE YCTaHOBHTh COOTHO-
HICHHSL  Mezjly MakcHwvaibibiM T H
MHHHMAILDBIAL ¢ HATSAEHHSVH KOH-
LoB Jeutet (puc. 97): T=tei®.

[Tpu srom T=Pelz/(ef*—1); t=
=P[(e:*—1), rae P=2M./D—ok-
pyXHas cuaa; f— KoadhHuueHt Tpe-
HUST MCXKY IIKHBOM U (DPUKIHOHIILIM
MaTepia1oM; a— yroa oOxBata Top-
MO31I0TO UIKHBA JEHTOH.

M3 stux cooTnoiueHuil Topvo3HOM
MOMEHNT, Pa3BHBACVLIl  J1€TOYHHIM
TOPMO30M,

Puc. 97 Cxeva .icficvsus cua n M, =1t (" — DWR=TR (¢/" — 1)je’=,

JICHTOQUHOM 'I‘O]).\IO}C
ric R=-D/2

Tak kax xo3(h¢UIUHCHT Tpenls BXOIHT B NOKa3zaTellh CTeneill 3Kc-
MONCHIINA LHOI QYUKIHMH, TO laXKe MaJaoe ero H3MeHclie BLi3uisaer
31HAUHTEILHOE HI3MEHEeHHe TOPMO3HOro MoxMenTa. Beaeacrsie 9Toro top-
MO3HOIT MOMCHT (ICHTOYHOTO TOPMO3a OT.IHUACTCH HENCTOIHIIBOCTHIO.

B npuBelcHHBIX BRILIC 3aBHCHMOCTAX Jiljepa Mpelno.jaraercs, uto
HHTh SiBJISIETCH 0.1H0PO.LHBIM, aBCOIIOTHO I1iOKIIM 1 HEBECOMbIM TEJI0M
H 4TO HA BCCM IPOTAKEIHII NPHJICTaHNIA HUTH K UHAHHAPY odCcnedeH
NAOTHBHT KOHTAKT. TTo2ToMy 3TH 3aBHCHMOCTH A2IOT J0CTA10UHU XOPO-
LIec ¢NBIajieHHe pacueTHBIX BeAHYHH ¢ HAaKTHUCCKHMI TOILKO NP 1PH-
MeHeH!M TOHKDHU rubkKoii cTaabHol Jentol. [Ipn HeoOX0AMMOCTI 11pO-
BCICHHS YTOUHEHHBIX PacucToB CJIEAYeT YUHTBIBATb B.IHSNHC MAKECTKO-
cTH JeHTH [1].
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IIlupuny aentol B HasHauaoT no JonycTHMOMY AaBs.eHito [p] (cM.
Tatr 17):
2T

Dlp]
JleiicTBiTeIbHOE TeKyliee naBaende p (pic. 97) Meway JdeHTo#
H IR IIBOM OMpeleasioT no Gopmye

28
= -E)-—= pminefu‘a

e S—TeKymee 3HAUCHHE HATHXKEHHS JIEHTDbI, H3MEHsIoUieecs OT MH-
WINOILHOIO HAaTSXKEHHS | A0 MakcuManabHoro T npu U3MeHeHln yr.jia

a; o1 0 30 . Toraa 0
T
Pmax=——""7— < [ﬂ]-

BD

111 3a HepaBHOMEPHOCTH pacnpejeseHds AaBaeHliss no dyre olxBa-
1 HaHoe GPUKLKHONHOTO MatepHaja Tak:Ke HepaBHoMeper. Urc6sl Go-
100 TTOTHO HET0IL30BaTh DPUKUHOHHLIL MaTepHad, 1a10 HePHOINICCKH
MO B KOHILBL J1€HThl MECTaMU IVIM NPUMeNsTh (PHKIIOHHBIE HaK.Iakd-
KB BILIC OTAMbHBIX KO.1010K, YCTaliaBIHBAEMBIX C MepCMCeHIILIM a-
1o 1o Jyre o0xBaTta: war yBCJAHUHBACTCA OT 30HbI BLICOROIO ,mB 1e-
st ko solte HU3Koro nasaenust [1].

I'o ey cTavibHO TOPMO3HOIT J1IeHTHl § OMpeledsioT pacucToM Ha
PUCTSACHIE MO MakchHMadbliofi cune T (Toawunny (pHUKILICHHON Ha-
i1 (kI TP pacueTe He yuuTbiBatoT). [Ipu 3TOM, yUHTLIBAs KOHILeNUTpa-
ito HaUpsA/KeHHA (ecan GpUKUHOHIBIH Marepuas yKpemleH Ha gelire
¢ HOMOILBIO 3@KJEMOUHOTO coe, [HHeHHs1) 11 HepaBHOMCPHOe paclipele-
WG HAMpPSKEHUH 10O Wiipiille, pacueT BeAyT 1o Hanpsi:keluo [o]=

o 13

Ilpumeppl KpenJCcHHs KOHIOB JICHTH NOKasanbl Ha pic. 98, Ox1iH
HCH JIeHTH NPHKpelLsiior 0e3 yCTpoiicTBa AMA NOATATHUBAHMS J1€iTHI
tpne 98, a), a BTopoH KoHel, (¢ MHUHHUMAJbHbLIM HATsKclMeM) chad-
4 HOT BHHTOBOIT CTSIAKKOI 15 pery.HpoBaHHs 3a30pa € 11 HO.LTSINBA-
livsl JenTBl 10 Mepe li3Hoca (PPHKLHOHHOro matepragaa (puc. 98, 6).

a)

=

1
(g
¢
B,
g
I\
>

At
=
!

f

Puc. 98. Kpensienne KOHUOB TOPMO3HOH JIEHTH
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[TpeaBaputeabnbil BLiGop napaMeTpoB JIEHTOYHOrO TOPMO3a MPOBO-
ST 0 CISAYIOUIHM PEhOMeHalHsIM:

Jduamerp  10pMosIOrO

wkusa D, vmm . . . 100—200 250—320 400—500 630—800
Topyostoil MOMCHT

Mq, H-m .. . . 700—-860 1400—1600 1800— 2100 2800—4000
Hhipnua acurw B, My 30—70 70—90 90—110 120 150
Toomuuua aeurnt §, MM 3—4 4—~06 4-7 6-—-10
Ycranosounwnii - pann-

AJLHBI 3a30p €, MM 08 1.0 1,25 )

B szasiciMOCTH OT HPHHUHMIHAJILHOR CXCMbl Pa3inualor HpocTofi,
audgepeylnaabinliit B cyMMHpYiO-
WM JCHTOYILIC TOPMO3a.

B npocTowm JEHTOUYHOM
topmo3se (puc 99, a) cuaa Hau-
60.1b1ICTO HAaTSIXKEIIUS JJCHTLI BOCIIPH-
HUMACTCs KaKoH-1H60 1elOABUAKHON
TOUKOH, OOBLIYHO OCbIO BPAUICHHA PBI-
yara. [Tlpoctoit JenTounsiii  TOpMO3
SIBJISIOTCST TOPMO30M  OJHOCTOPOHHETO
JACHCTBHS, Tak KAK NPU HIMCHEGHHY Ha-
HPABJICHHUA  BPANLCHIA HIKMBA  T[pH
Toil ke 3aMBIKalonICll chue, cosnande-
MOL BCCOM 3aMBIRQIOULCTO TPY3a, MAK-
CHMOILIOC HATsLKCIIe Co3,1aeTes Ha
TOM KOIILUE JICHTHI, KOTOPHI# NpHKper-
asietest K poiuary. Ilo znaveuwio 3ta
cusia B e’ pas Melblue, yeM NMpH Bpa-
LLICIHI LWKHUBY B MpSiMOM  Hanpas.fe-
IIHH, a CaeA0BaTe/blio, H TOPMO3HOH
MOCMCHT Takxke B ef® pas mennuie [lo-
3TOMY HPOCTHIC TOPMO3a HPHMCIHSIOT
B TAKHX MexXallu3uax, Kak, Hanpuvep,
MCXallu3M moAbema, rae He Tpebyerest
OAHNAKOBLIA TOPMO3HOH MOMCHT NpH
BpalleHHH WikHBa B 06¢ CTOPOULL;
NP 3TOM TOPMO3 YCTAaHAB.IUBAIOT TaK,
UTO TOPVO3HOIT MOMEHT 00.1bUIC MPH
onyckanimu rpysa [Has topmoxenus
NOJAHHMAIOErocsl rpysa J0CTaToueH
MCHBUIHH TOPMO3HOH MOMEHT
'> Bec rpysa, neo6xoiuviniii 151 cos-
0&

JAaHH TOPMO3HOr0 MoMetllTa,

2 G — faln— (Gpb + y,.¢) v,
rp = ’

d

Puc 99 Cxembi JeHTOUHBIX TOpMoO-

o rie a, b, ¢, d— pa3Mepul no puc. 99, a

o — pocrore. G — andb . (o6ptunio  npunumalt dfa=10-+-15);
- . — A CPCHUR HOro,
2~ cymmipyionere Gy — Bec TOPMO3HOTO pbiuara; Gux —
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Bee sikops ajiekTpoMmaruuta; 1=0,9-+-0,95 — Knx pbluaknoil cHcTeMB!
TOPMO3a.
TopMO3HOH MOMEHT, pa3sBUBACMDIH NPOCTHIM JIEHTOUHBIM TOPMO30OM
1p1 naupas.actini Bpallenns, YKasanHoM Ha puc 99, q,
YGob+ g4 Grpd
«p K rp
M =(*—1)R 1.
a

”[)I‘I pPa3sMBIKGIHN TOpPMO2a JeHTa OTNOIMT OT WhHBA HA pasyMep
P Utadblolo 3a30pa g; Torlda X044 TOUKH KPENaCHHa JICHTBI h pbIYlary

A=(R+t¢e)a—KHa=:=q,

I v ¢ — yro.1 odxsara.

B audpdepeHunaabHonm TopMo3se (puc. 99, 6) oba xouua
JUHTH 3ahPenICclHbl Ha TOPMO3HOM phiare ne ofe CTOPOLLI OT OCH 2ro
BO L LOHHs, TIPHYEN Taeull @, W ap AefictBust et T 11 £ OTHOCHTCILHO
Ul BPALLCHNT TOPMO3IOro Phyara fe pabHbl Mex1y coGoil Bec rpy-
3, (03.1010ULeT0 HeOONOIINIBIIE TOPMO3HON MOMEHT,

ta/r —(Tay -I-(;pb) 4
d

G,=

No1 KoHUA JeHTH (TOURIl ee KPCIeHHsi K pbiuary) [pH oTxole
JCil b G IRIBA HA pa3vep e paBen

ay a)

; Ag=—zo — 2

Al_—-=3a
a—a, a,—ap

Fopyo3ioit MonMent, pasBuBacublil JHQOEPCHILIATLILIM J1eHTCHIbIN
10oV30M,  MpH HalupabJaclill BDAUIGHUA  WKHBA, [OKa3annox na
o 98, 6, onpe.easicrest no gopay.ie

e/* —1
M= =1 (Go+Ga) Ry,

a, — ay'®

T3 anadanza QopuMy.asl BILIHO, UTO APH COOTHOICHIN ILICH pLIara
¢ wo=¢™ HPH OUCHb Ma oM 3navelni 3aMbiKaloulel ¢ipl MOmii ) 10-
kb TOPMO3HOR MOMEHT My—00, T €. MOXEeT NPOHC\OLHTL Cavi3a-
U U BAHHE TOPMO3HOH JICHTHI, T&K KaK HAXKAaTI'C JeNTLl HAa HIKHB OCy-
U IBISCTCS HE TOJbKO 1101 AeficTBHEM BHeUIHeil CIibl, HPIHLIGACHTO{
1 CHTC, HO H 110 1eUCTBHCM CHJIbLI TPEHHS, BO3HHKAIOWCI Ve 1y [lIKH-
RO CI@HTON.

Maoaa 3avblkawowas cilia siBIgeTcs npenvyuiecTsoM npdepen-
i noro Topmo3da O1HAKO CaMO3aTArHBAIOWICCS TOPMO3a NpHCHd-
Wricsl Kpastie peko, TaK KaK OHII HMCIOT MHOTO He0CTATKOB: PCIn0e
CINHITBIBalINE IIKNBA, CONMPOBOZKIAoUICeCs TOJAUKamMu; caadoe 10, MO-
KOUHC TIPE H3MCHEHITH HANpaB/JICHHS BpallleHHs NIKHBA, MOBLIINEH b
.o TOPMO3HOH HaKJ31KH I HIKHBA 3HAUNTEIbHOC H3MEHCHNC TOp-
AU IOFO MOMEHTA NPH H3MEHeH!H Koad@HuUIleHTa TPCHHs I CKIOHHOCTD
10PAORa K €CaMO3aTATHBAHHIO HE MNO3BOJSIOT WHPOKO HCOOIb30BATh
mgupepeHuHaIbEBI TOpMO3 B J1e6C1KaX ¢ MalUUHHBIM TPUBOILOM, OH
onLio IMeeT pyuHoe ynpaBsaenue s Hopmadasholl padoTh augpde-
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pPeHUHAIbHOrO TOpMO3a 0e3 caMo3aTAruBaHus AOMKHO OBITH Ocylile-
CTB.1€HO HepaBEHCTBO a;>dge/®. OO6blYHO NMPUHUMAT a;== (2,6 3)as,
a [JHHY 111e4ya @o H3 KOHCTPYKTHBHBIX cOOODaKeHHH NPUHUMAIOT paB-
Hoit 30—50 mm. [1pu nepemeHe HanpaB/JeHHst BPALICHHS LIKHBA, MOKa-
3aHHoro Ha piic. 99, 6, Ha NPOTHROMOJIOXKHOE TOPMO3IHOH MOMEHT YMEHb-
waerca B (ae/%*—asq)/(a;—aqe’®) pas.

B cymmupyiouieM JeHTOUYHOM TOpMO3e (puc. 99, 8)
06a Kolila JeHTh NPHKPENJICHB K TOPMO3HOMY pbiYary ¢ 01HOH cTO-
POHBL OT oCH ero BpauieHusi. [Taeun a; u ap Aeficisug cos T 1 f OTHO-
CHUTE/ILHO OCH BpaLUEHHs pbiyara MOTYT ObITb Pa3.JHUHLIMH H.1¥ PaBHbI-
MU 10 BedanyuHe. TIpy OAMHAKOBBIX [1eyax TOPMO3HOH MOMCHT HC 3a-
BUCIHT OT Hanpap/eHHsl BpaUleHus] LIKHBA.

CyMMUDYIOILHH JIGHTOUHBIH TOPMO3 MPUMEHNIOT TPEHMYUIECTBEH-
HO B TEX MEXaHu3Max, rae TpebyeTcs NOCTORNHLI TOPMO3HOA MOMEHT
npH npsMoM M o6paTHOM HaNpaBJeHHAX BpallCHila Badaa, Hanpumep
B MexaHl3Max nepejBHxKellMst 4 TOBOPOTA.

Bec rpv3a, HCOOXOAUMBIT A5 CO3AaHHsT HEOOXOIHMOTO TOPMO3HO-
ro MOMEHTa B CYMMUDYIOUIEM TOpPMO3e, onpelelsercss CyMMON HaTsi-
2Kellii KOHUOB JICHTHI:

G — L@ +a)in—(Gpb+ o),
rpT—
d

[Tepemeilere TOYKHI KPCHICHUS JeHTHI A8 00pa3oBaHus palna.ib-
HOrO 3430pd ¢ NPH Pa3MbIKAHHKM TOPMO3d PaBHO:

23] a

;o Ag=—ed ——.

Ay=ea —2—; 4,
a1+ a; a; t a;

[Tpn ay=ay noayuaem A;=A3A;=r¢a/2. CaenoBare.1bio, X0 LITOKA
NEKTPONACHHUTA NPH OJHOM 1 TOM 2Ke pajlHasablioM 3a3ope B 3TOM TOp-
MO3€ B 133 pasa MeHblle, 4eM B [IPOCTOM TOPMO3C.

113 aHaaM3a npuMBCAeHHBIX YpaBHEHHH TAaKzxe BHJHO, 4TO IPH a;=
==@qs €03,18TH ONpPCICTeHHHHA TOPMO3HON MOMEN: ¥ CYMMHUPYIOILEM TOP-
MO3€ MOXKIO 3aMblKamoue# cuioit B e™*+1 pas Hoabuiel, yeM B 11pO-
eTOM .JTeHTOUHOM TOpMO3e. TOPMO3HOH MOMEHT, | 43BUBaeMblfl CyMMH-
PYIOLLNIM JI€HTOYHDLIM TOPMO3OM, ONpeIeasieTcs no popMy.ie

el*—

My=(G,b+ G+ Gl R.

ae’* + a,

Tlpy HanpaBIcHHM BpPALleHHs IIKHBA NPOTHBONOI0XKHO VKA3aHHO-
My Ha pHe. 96, 8 TODMO3HOH MOMEHT HpH ap<<a; yMecHbluaeTcs B (az-+
+ae*)/ (apr+aze’*) pas.

[To16op 37CKTPOMArHHUTOB .15 JEHTOUYHBIX TU] w{“.B NIPOH3BOAAT
no dopmyae (21). Tax, nna npocroeo Topmosa

2M ea
P b= |

My D(e'fa—l)‘f.kl
rae D=2R.
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MarkeinmaasHo BO3MOKHOE TLICUO AERCTBHA TATOBCH CHIILE 3AeKTpo-
MAarHKTa, ONpeleascMoe H3 YCOoBUH ofecnedeiia HOPMAaJiblOTO OTXO-
L2 JIeHTHl, paBHo: c=kifiy :%.

Oaa cyusnupyouieeo Topao3a Npu as<a;
2Meu () + aze’?)

D (ef“ _— I)(al + (l'_)) Ry,

P hy=

C:klh“ M

EeiL

JIeHTOUHBIE TOPMO3a HMEIOT LINPOKOoe NpHMCHeHlle §1aro;apa npo-
CTCTE LOHCTPYKIIH, KOMIIAKiHOCTH 1 CLHOCOGHOCTH Pa3punaTh Joabline
TOPMO3(BIC MOMENTDL, VBEIHUHBAIOUIHECs ¢ PoOCToM yria olxsara,
B KOHCTOVKUNNX KpaHoB UPHMEHHIOTCH raiaBHbiM  o0pasoM nIpocTble
JSHTOUUbIe TOPMO3a. B TO e BpeMs (ieHTOUKbBIC TOPMO3a HMCIOT ¢J1e-
AYKOULHEe HEAOCTATKI, 13-32 ROTOPLIN OHII BBRITECHHIOTCsT 00.1€e [alHo-
HANBLHLIME KOTGAOUHLIMH TOpMO3aMHu: 1) JieHTOuhulil TOPMO3 CU314eT
SHAYNTCIBNVIO CH.IY, H3rHGAOULYI0 TODMO3HOIl Ba.1; UHa paBHa 1COMCT-
pHyeckeil cyMMe navsukenuit 7 1 [; 2) pacnpeide cHHe AABJ€HIA H H3-
oca o Ayre ofHXBata HepaBlIOMEPHO H NPHMEPHO NPUROPILHOHAILHO
ne UG €% 3) TODMO3HOH MOMOHT JICHTOMHOMO TOPMO03a 3dBUCHT OT
AANPABNEIHIN BPALICHIS TOPMO3HGIO 1WKKBA; 4) 0OpHIR ¢TaAbHOM Jdel-
CB TOPMO33 BJAedeT 3a cofoil aBapiio, NO3TOMY 3KCIiyaralnlloHHas Ha-
1M HOCTD JCHTOUHLIX TOPMO30B 1MXKE HAAENHOCTH KOJOAOUHBIX TOP-
\lu3oe.

§ 15. Topmo3a ¢ 0CeBbIM HaKaTHeM

B 9Ty TopMoO3ax ciila, ¢631a10ulas TOPMO3HO{ MOMEHT, aeficToyer
' .75 OCH TOPMO3NIOrO BaJa.

B anckoBwx TopMo3ax (puc. 100) HeoGXoauMBIA MOMeHT
TPOTiHA CO3,1aeTCA MPHXKATHEM HelOABIMKHLIX JAHCKOB [ K BPalLaIoLiM-
i BMCCTC ¢ TOPMO3HBIM BaJjioM Auckam 2. 3aMbLIKalolleil CHAoH MOryT
' rh CHJAQ MPYXHHBL, BEC I'PV3a KA yCH.IHME ue10BeKa, lleperaBaevble
HOCpeACT30M  pPLIYaKHOM, THAPAaBIHYCCKOH IIH  NIeBMAaTHUCCKOfl CH-
. K JlocToMHCTBaM AHCKOBBIX TOPMO3OB C.1€1YET OTHECTH BO3MOK-
e Ih 33 CUCT YBeJIIYeHNs uicJaa AICKOB pa3BHBaTb GoJbliHe TOPMO3-
JiC MOMCHTHI MPH OTHOCHTEIbHO MaibIN radapHTax; BO3MOMKHOCTD
Tooneqennsl 3allldTRl TOPMO30OB  OT BJAHSHIS OKPYXKawWCH cpenbl,
LoTh R0 TGTHO repMeTH3auiiH; OTCYTCTBHE PaiaanHo AciicTBYIO-
¢.Y Na BaJ CHLY, @ OCCBBIE CHJIBI HE BOCMPHHHMAIOTCS BaJOM H NOA-

Coertann Naunpiph 8osee pasuovepiplil ravoc GPHRUHOHE O MaTe-
¢+ a. Ocenple TOpMO3a NPHMCIMIOT TaM, rie Heo6X01MBLL 0Cu00 KOM-
L THESE KOHCTPYKLLMIL,

K 1¢7100TaTKAM ICKOBLIX TOPMO30B CJI€JYeT OTHECTH C.J10:KHOCTh
G1RO,1G TETIOTH € NMOBEPXHOCTH Tpenus (0co0eHHO B MHOTOJHMCKOBHIX
LOUC TPYKUUAX) .
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HHM 3aMbIKallHeM H

Buytpennuit pauiyc amcnooro Topmosa R, (puc. 100) swmiduraior
MHBHMAILHO TONYCTHMbBIM MO KOHCTPYKTHBHEM coobpaxeHnksz, Ha-
PYXKHBIH paxnyc Ry, upit padote TopMo3a B MacJasHoii Banue ¢:HbUHO

NPHHUMAIOT U3 }'C,‘I()Bllii \NOpOHIEro cMasblBaHHA JHCKOB;

npH  3TOM

Ra= (1,23-+2,5) Ry, a pasuocts pannycop Ry—Re<<6 cM. Cpennnii pa-

e

o g 1
=4

Puc. 100. JuckoBuii TOPMO3 C APYXHH-
301CK1POMATHUTREIM
NPHBOAOM

JHYC NOBCPXHOCTH TpeHH:l, Ol-
peaedsicMbiilt B3 yCJIOBUS, UTO
pabora TpeHus (T. €. iipun3Be-
ACHHE JaBJenus Ha eeiinyic
CROPOCTL paccMaTpuBacyed Tou-
Kif) L5 BCCX TOUEK JuUP.PiHO
¢TH OAHBAKOB&, paseit

R
,szﬁifzf_ﬂ_,

Occrast ciaa NV, Heobyr -
MaAsl JUTE CO3aiisT TOPMG3HOTO
vonenta My, ofpeAcagercs 1o
QopuyIe

N My
" = —
mfRey

ric m-— YHCJ0 nap MOBENXHOC:
Teil vpeHusi: [ — Kosddguuient
TpUOHIS.

[Tpi pacueTe AMCKOABLIN TOP-
MO208 ¢ OOJbWKHM UHCIOM RAp
TPYLLIIXCS ROBEPXHOCTCHT ¢.171¥-
€T y4HTHIBATL IOTEPH Ha TpuilHe
B UWHUCBLIX COCANHeNHNXN,
YMEHBILIAIOWHUC PARTHHECK IO CH-
Jy NPHKATH AHCKOB ABYT K
APYTY H COOTBETCTBCHHO 3haue-
nie topmosHoro Mmomenta [1].

[pu paGote Ge3 cMasni 3Hauenue KOIPQHUUHCHTA TPCHHA HpIHM-
MAlOT N0 JaHHBIM, IpUBE leHHbIM Ha ¢. 142, KosddruuenTsl TpeHs NpH

HanWuIlil CMa3iki yhasaHuo 8 1a0.1. 21,

Taocanwa 21, Kospduuuents: Tpenns { npn naananu CMasiu

MaTepiast TPy HIelics naph Khakan ¢ iha Theirs
} AT S saliitit) CMisha
Craxs no crau 0,66 —
Cieon 10 UYEyHY — 0.1
Koma 06 Ciadd 1 WYYy — 01
IMpeccopanubic H sa.muoBanine  QpLs- 0,16 0,12

DHOIHLIC Malepiadit HO MeTaaay
Traube H RICTeHLIC @PIKLHOUNLIE Ma.C- 0,12 (U

PHAJBl MO JCidalY .
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(.[;\‘,UEL‘E AdaBJeHHC Ha TPYILHATS HOBEPXHOCTAX AOJMMHO COOTBET-
oAb YCIT0BHIO
N
p=————<Ip],
a(Ri—R,)

i L it — lolveKaeyoe laBaetnine, 3Haueilliss KoToporo 114 BceX THIOB
T 5308 ¢ OCEBBIM HaKaTiHeM NPHBOLATCS B Tad.r. 22,

if16amiwa 22, Jlonyckaemsle nasaenus [p] B ocesmx Topmo3sax, Mila

Civerot B wacasnuolt
bOCPHAT TRYIRRNCS HTOBCPNITOC TNt B(‘i CMsKI CML ShOd Bifl]-¢

Moo o MeTaday 0.3 0.4 0.8

I ¢ uonaerensie (pplURILONibie Ma- 0.3 0.6 0.8
L 19 MeTaMNY

I o sanewe,  Baanuoparnvie 1 gop- 0,6 1,0 1.2
AL L0 MATePHANAL IO Melady

Mo LT JRCDAMINCCHIIC DprsitoLInic 0.8—1,0 12—1,5 2,025
VS i IO MCTAA

I« v ureT 0O cTadn - 0,3 0,4 0,6

I wveyanua | I MHOMOAKCKOBBIN TOPMO3HBLIN YCTpoiicis 13 30 V\iamenks ycno-
W7 dula JONYCKacMbie ABACHHA HeOoGXO01HMO CHH3MTb ua 25—30% 2 B ipyioviopubix
¢ veiaganyeckod napoit Tpeuus, paGotalouell B MacaAnoil Baupe, A0NYChICMOC LJaB-

fo <3 Mfla

{lh pacyeTe x01a PblYarkHOMR CHCTCMbBl TOPMO3a CJIC1) €T HMCTb B
HIE v 4TO OCEBOM 3a30p MEKAY AHCKAMH Pa3OMKIYTOTO TOPMO3a CO-
<1+ seT e menee 0,5 MM npu pabote ¢ acGoPPUKILIOHHBIMII AHCKA-
wiroie menee 0,2 My onpu pafore ¢ MeTadLTHUCCRHMI 1l METaMI0Ke-

Doy U CKHMH QPHKUHOHIIBIMH AHCKaMHU,
CebMa AePCHeKTHBHLIMH A5 MOABEMHO-TPAHCIIOPTHOrO MaliiHO-
Cle oMM ABAAIOTCA  TAK  Ha3biBacMple JHCKOBO-KO.J010YlLe
t 123, B KOTOPBIX (PHKUHOHHLIH MaTepHad B BHAE CEerMEHTHBIX
Cfo U IPHIKHMACTCS K 00GCHM TOPUEBbIM NOBCPXHOCTSIM TOPMO3!Oro
~via TTpu atom oko.19 90% noBepXHOCTH TOPMO3HOTO IHCKA B NpPO-
v TOPMOMKEeHHS ¢B000IH0 00aVBaeTCs OKPYVIKAIOUIIM BO31VNOM, YTO
© o wHBACT TET0OT1auy B 2—4 pasa 110 cpaBleiilio ¢ KOO TOUHbBIMH
Ve32SMHL YayyiieHlie TenJ0oT.1aun 110BbiuiaeT 11a.1eAKHOCTh TOPMOJa,
71 ibHOCTBL €70 PalOThl M CYILECTBEHHO YBEJAUYIIBACT 0.1TOBEYHOCTD
CCVeITOB PUKILIONHOIT napsl. HopMmalibHo 3aKpbITHI LHCKOBO-KOJO-
i TopMo3 (pre. 101) ¢ NpPUBOAGM OT 31EKTPOrHAPABIHYECKOTO
roTenst 4 COCTONT M3 JIBYX BEPTHKAILUIO Pacingozhelibix TODMO3-
' pLIYaroB 5, HECYIUHX TOPMO3HBE KOJOIKH 7. I3epanue Kouusl
"1 OB 5 CTATMMBAIOTCA NakKeTOM TAPEJIbUATLIN MPYKIH 6, 3aMbIKaIO-
- topvos. Haa npyxnuamit 6 ga TOPMO3HBIX pPLiuarax \ CTaHoBILHbE
it 2 ¢ BCPTHKAJLION OCBIO BPAILEHIS, B3anMo1eACIBYIOWNe ¢
AU S, apHHPHO CRA3ANILI A CO IHTOKOM 31CKTPOrH1pas 1HeChoro
ioretst 4 yepes cucteMy poLiuaroB. B o3aMiuyToM HOJ0ACHII TOP-
LOJOAKH 7 NIPHAATE K 1OPMO3HOMY CKY /, 52KPCIICHIOMY Ha
©TesiOM BAJY, OCYILECTBJIAS TOpMOmeHHe amexanuzva. 1lpi srao-
"1 LpIBOJA WITCK Todkareas 4, npeoloctesas Cildy c:hatHs npy-
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JKHMH, BBONUT KJHH 3 ME)K1V pOJHKAMH 2, pa3Bolsi pbLlyard Topro3a H
0CBGGONK, Las TOPVMO3HOI JIHCK.

Fpysoynopnble TopM03a, 3aMblkacMble BeCOM TpalCHopTHPYE-
MOro rpyv3a, H0JyUHIH UIMPOKOe pacnpocTpaHeH:tie B pyuilbix MeXaHH3-
Max TOoAbeMa H B PI€ MEXAHH3MOB ¢ MaIIMHELIM npHBooM. [1pi npe-
KpalleHHy Bpallelus npHBoOI-
HOTO BaJa B TOPVO3C MOA Aed-
CTBHEM MOMEHTa OT CHJIbl TH-
#ecTH rpysa aBTOMATHUECKH
pa3BHBaeTcs TOPMO3HOH MO-
MEHT, NpPONOPIHOHANBHBI
BeCy rpysa, H rpys yicpAiusa-
eTcsl B NOABCIIGHIOM COCTOf-
i CuieloBaTedslio, 415 CO3-
Lauyg TOPpMO3HOro MoMcHTa B
JaHHOM caydae He Tpebyercs
fipUK.1aJAbiBaTh CHCUHA BHYIO
BielHolo ciay. Tak kak top-
MO3 pa3sBHBACT TOPMO3HOR MO-
MelT, NPONOpUHOHAJALHLINE Be-
Cy nepeMellaeMOro rpysa, To
ol obecrnieyuBaeT M.1aBHYI0 OC-
TaHOBKY I'py30B J060# MaccH
¢ O/IHHAKOBHIM 3aMe/1eHHeM.
Has aBuzcelust rpy3a BHHU3 He-
006X0AHMO B TCUCHNEC BCEro
BpCMeHH OTyCKauus npuaa-

Puc. 101. JHCKOBO-hO0/0LOUHY , TOPMO3 rath BHeWHUII MoMeur co

CTopoHbl TpuBnia Pasauua-
10T ABa THNJ TOPMO30B, 3aMuiKaeMbLIX BecoyM rpy3sa: |) ¢ ywvciblieHHo
M0 CPABIHEHHIO € NOABEMOM CHJ0{ NPUAATHA TOPMO3IUBLIX ANCKOB TNPH
ONVCK2HHH rpy3a; 2) ¢ OJAHHAKOBOH CHJOI [PILKATHS TOPMO3HBIX
JHCKOB KaK NpH nojberie, TaK H MpH ONYyCKaAHUH rpy3a

[TepBast pa3HOBHANOCTL IPY30YMOPHHX TOpM030B (puc. 102) naxo-
JHT WHPOKOE fpHMEeHeline B NOIbEeMHbIX MEXaHH3VaX C PYUYHBIM ii Ma-
IDHHHBIM TipuBodaMi. TIpH HaiHuuM MeuwuHHO20 npusoda TOPMO3
O6BIYHO YCTAHAaBJNBAIOT Ha BTOPOM OT JABHrateds Baay, TAK KaKk [pH
5TOM Ha paboTy TOPMO3A MeliblUe BJHAET HilepPILHsl BPAILAIOLIUNCS 3Jie-
MEHTOB TOpMU3a, YBC.IHUWIIBAIOMAA BpeMs ero 3ambikaius. Ilpi pyu-
HOM npusode cro oGblui'0 YCTaHABJIHMBAIOT Ha Hauboace ObICTPONG1-
HOM (IIpHBOAHOM) BaJy.

Topmo3 MexaHH3MAa ¢ MalUHHEbIM APHBOAOM ACHCTBYCT C.I£71y10-
muM ob6paszom. Baa 4 (puc. 102, ¢) npuBoauTcs BO BpawcHile 0T 1BH-
rareast U nepelacT KnyTANlHA MOMeHT depes xo.deco 3 rpyanncMy Ga-
paBany Ha paiy 4 ¢ novoulbio mnmonxy 3awpernien anck I. Bropoil
BHCK 3, NpC/ICTaRaANioUiT cOO0H 0AHO Les0e ¢ 3yBUaThiM Ku.1ecoM, 110-
caxeH Ha pe3bbe Bana 4. Mexxay 3THMH ZIICKaMM HANOTHTCS Xpamo-
BUK 2, cBO6OAHO cuasunii Ha BuicTyne Koaeca 3. Hanparoeune pesn-
6bl Ha Baay 4 snbiflpacTcs TaK, 4ToObLI, Bpaulasich Mol BIIIGHNEM MO-
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Puc. 102. TopMo3, 3amhikaeMblfi BeCOM TPaHCNOPTHPYEMOFO rpy3a:

@ — cxeMa; 6 — TOpMO3 MexahMaMa noabema Taaw T2 5



MEHTa OT I'Py3a, ACHCTBYIOLICTO Ha KOJecu 3, OHO nepemcuia’Joch no
pesb6e BJAEBO U 3axKIMaso xpamoBuk 2 Mexiay auckamu I 11 3. Ilpu
BpallleHny Ba.1a 4 B CTOPOHY lloabeMa rpysa, 61aroiaps COOTBRTCTBY-
IOMEMY HanpaB/icHIO 3yOLCB XPAaNoOBHKA, JHCKH M XpailoBUK MHoyya-
0T BO3MOXKHOCTL cBoGoano Bpamathes. [To oKoHuaHHH noabema rpys
OCTAHABJINBAETCH, TAaK KaK XPamoBUK 2 y.1epkuBaercs: ot odpaTHoOro
Bpaitenust codaukof 6, a aucku { 1 3 cUenJeHbl ¢ XpanoBUKoM cusioi
TpeHils (MOMCHT OT Fpy3a Kax [pH HoLALeMe, TaK I OpH CHYCKe H 11pd
HCIIQABHAHO BHCALULCM TPY3C HATIPaBJIen B OJHV H TY JKe CTOpOoHY).

Hasg onyckanus rpysa HeoOMNOUIMO Bpanlath Bad 4 8 APYLVIO CTG-
pony. Baa ne uMceT ocesoro cieliellis, 1 HO3TOMY KOJCCO J nepe-
MelacTest no pesnfe BHpaso, 1aB.Cllile Ha XpaloBHK VMCHBLIIAeTcd,
HOKa MOMEIT TPCHHS MeK1y [UICKAMH M XDAaNoOBHKOM CTAHET 1e10CTa-
TOUHBIM, YTOOLI Y/ACPAATH KOJCCO § OT BPAULCHIIS 1101 ACHCTHHCM CHIILL
Taecti rpysa. IIpu atoM rpys onyckaercs ¢ vekopetien. CsofoaHoe
OllvCKaHile rpy3a NPOIOMKACTCS 10 TCX HOD, HOKA VIVIOBAS CKOPOCTD
AucKa 3 He MPeBBICHT YIMOBON CKOPOCTH BaJid; TOraa KoJeco J ondaTh
HaullHaeT NaBepTLIBATLCA 1O pe3bOe Baja H llepeMcllacTCs B.1eBo, yBe-
JIUMBAs MOMeNT TPEHHS MEKAY [ANCKaMi M XpanosukoM. 1o noctuxe-
HHY ITOTO COCTOsiHISA AMCKH [ u 3 ¢ TpeHNneM CKO.JIbL3AT 110 XPANOBUKY
2, ¥ TPY3 OMYyChacTCs CO CKOPOCTBIO, COOTBETCTBYIOMIEl VIVIOBOI CKO-
pocTH Beaywero Bana. MoMent My, OT CHJIBE TAXKCCTH rpy3a Ha TOPMO3-
HOM BaJly, NpHJIOMEHHBH K rafike KoJgeca 3 WM K BHITY (Bady) 4,
CTpeMsILIHiiCcs 3aTsIyTh BHHTOBOE COEIHHEeHHC, YPaBHOBELIIIBACTCH MO-
MEHTOM TpeHHsi B pe3bfe M MOMEHTOM TpeHHs 1ucKa 3 mo XpanoBHKY
2. Jlas orpaHMUCHIUS OCEBOro NCpPeMellerniis JICKOB oT xpanosuka 2
NpHMeHeH YCT4HOBOUHLIA naJgew 5, 3anpeccoBaHHbIl B 3yduaroe KoJe-
co 3 H CcBOBGOAHO BXOAALLHA B ¢purypuoe OTBEPCTHe B JIHUCKe 1.

OceBasi cHsia, C/iHMaioOUIas AHCKH B Npouecce NOALEMA Tpy3a H
yAEpIKHBAHHH ero B IOABELIEHHOM COCTOSHHH, olpeleasercs dopMy-
A0H

Mo

rig (u =+ p) + fRew
rie r — cpelHHI pa1HyC pe3blbl; p — Yro.d TpeHid MOKos BUHTOBLIX IO-
BepxHocTeil; f— KoapuUHEeHT TpeHHs IIOKOs noBepxHOCTCil [UHCKOB 2
H 3; o — yroJ noibema pesnObl; Repe — cpellinii pajuyc HOBEPXHOCTH
CONPHKOCHOBCIHS MK 1y JIMCKOM 3 H XPanoBUKOM.

TopmosHoil MoMenT TOpMO3a

M=JN (Repi +Ry) > RepM o

rie Repr— cpeantil pajinyc INOBEPXHOCTH CONPHKOCHNBCHUST MEXK1y
AHCKOM [ M ApPANOBHKOM; Rpp — Ke3(pUUHEHT 3anaca TOPMOKEHHS:
JJS TOPMO30B, 3aMbIKAeMDIX CHNOR TawecTHw rpvsa, R,==12. Ilpu
B60ALUIMX 3HAYEHISIX £y BO3HIIKAIOT TOJUKH NPH 3aMBIKAINT H PA3Mbl-
KaHH{ TOPMO3a, NPHBOISALING K NOSBJACHIIO 3HAMHTEILILIX 1IIHAMUYE-
CKHX HArpysox B 3JcMenTtax vexauussma nonema. Haudodee niasuo
TOpAo3 pabotaeT upn k= 1. TIpn onyckanmm rpysa Asiuraic.in HpH-
XOZUTCH MPCO10SCBATE MOMEIT TPRHIS MCKLY MUBCPNHOCTAME 1HCKOB
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21t 3. Ilag yMenblIeHHs ITOTO MOMeNTa ¥HOTAa cpeldHue palnych Rep
u Ry e fedawt passuyHpiMH. Torpa cuay N BBIYHCISIOT, 116,1CTaB.IsSS
W popayay nponsseientie [Rep A5 TOH Mapbl TPYUIMXCS TOBCPXHOCTEH,
;s KOTOPO# 3TO NPONI3BCACHHE MeHblIe 1, CJICA0BATENbIN, OCeBus CH-
A0 hodabiue.

Pacuer npounocTH JAeMCHTOB TpY30YNOPHOIrG TOPMO3a  Cl€.i)\eT
HpOH3ROANTE [0 HAHGOJLUIEMY (C YUETOM AHHAMUUCCRIX sBJACHI 1P
LIMBINANHE TOPMO3a NPH HOABEME TPy3a C OHOPLI) 3HaUCNnI0 NCCBUi
el Vpay, KOTOPas, HanmpiMep, 4as TopMoseB  ajenTpoctaien 9
(BIHNTHMITTMALL) pasna 1,4N.

11h1 moibeMe rpy3a TOPMO3 3aMLIKACTCS 1 JICHCTBYCT KdK KCCiRas
coechnuteapnag vydra. Ho 370 3aMbikasiie e JLACT fapullTii Ha K-
HOtO VepsKalivs I'py3a B NOABEUICHHOMN CCCTORINNL L odecieucin
HALLLLHOTO YACDKAHIST TPY3a HA BeCy ¢yMMa MOLCHTCE TPCIIE MCi-
Je LR aME £, 2, 3 M MOMOHT TPCHHS BCOX HacTel Mexalllizna oT Toh-
ML ABHPATeAs (IpH CKOPOCTH Ha epellieM padiyce Ry, e npe-
P oniefl 3—- M/, 1 e ROTL1a MOXKHO hpelicOpeub CHIan niepiiliin)
Lot GpiTh OOdIblie TRYSOBOIO MOMCHTA, J1efiCTBYIOLICrO Ha TOPMO3-
He oL BAJTY, L1 pABHA eMy:

SR+ R > I rtg(a-t5) -+ fReal Mt (23)

I — KILT HEPCaui MeK 1y ABHraTe eM 1l BaJoM, Ha KOTOPOUN YyoTa-
b el TOPMOS.

{yckanne rpysa npokCXOUNT NpH HENpPepbLBHOM TPCHUIL MCWH.LY
TONSO3HDIME JHCKAMIH H XPailOBbIM KOACCOM. STOT MOMEHT TPCHHS pas3-
1, A4iCT ABuratean Mexamnama. [lorpedisieMasi MOWHOCTb NpH 97O
¢ renanlim coctarager 20—409% HOMHHAABHON MOUIHOCTH B 3aBHLH\IO-
il Of ApHHSTOro npH pacuete kKoadguilienTa 3anaca TOPMOIKCHIA.
Ip oToM MoMeHT, pas3BHBaeMblii 1BHrateleM IIpH CIyCKe Ipy3a,
A= Mey—Mep, tle Moy — moMent Tpenusi; Mp, — MOMEHT cllibl TH-
Avernerpysa. O/i1aKko HenpepuiBlioe TPeHHE TOPMO3MBIX AIICKOB 1PilBO-
HULOROHN HAYpeBy, uTO CVUIECTRENHO CHIDKACT HalemKHOCTL JelicTBHS
rot 1032, 1o 00CTOSITEILCTBO TPEOyCeT NPOBCAEHHS TEIJI0BOro pacHe-
1 B n3bexkanne neperpepa QPHKIMONIOIO MaTepliada HanooThiias
j o HeTHAS YAeablds] MOLLHOCTL CHI TPCHHSE B JACKTPOTAINX IPY30-
oo iovnoetbio 0,6—5 T onpn ux pafore ¢ HOMHHAJIBHLIM TPYy3oM HE
. txnia npesoiwats 0,011 kBr/em2. B3sae 3a OCHOBY 3TO 3HaucHHe,
*oadio BLIOpaTh 0OOULVIO MIOULA L TOPMO3HBIN HaK.da,l0K W cpeldnil
| .. 'BVC TPYLLUNCS NOBEPXHOCTCH TOPMO3HBIX AHCKOB.

Uy ckalomuiicst 1py3 ocTaHapaHBaeTcsi NpH colJIoAelt clelyro-
nrce nepasencrna: rig (a4 p) <<RepofRrp.

151 oBecueuenna naaBnoil padoTLl @aBTOMATHUECKOTO TOPAO3a erc
Lo rePXHOCTY OGHILEO CMa2biBaIoTC, a B MCPe1auax ¢  MalllHiILiM
LABOJI0M TOPMO3 HOMEILZIOT B MaciIsiyio BaHIy, rapauTipyionlyie
G TOSHIMYIO I OGILILIYIO CMA3KY., YMCHDUICHHE MOMCHTR Tholls B
e ob7C CNecoGCTBYeT YIyUIICHIIO KOHCTPYKINH H MOCT Obl1lL, J0CTHI-
iy 9 2100 yMeHbIICHHEM Pa(nyca pe3bObl, JHGO \BeoHIUCHIeM yIaa
ne.beMa.
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Peanfa 14 TOPMOHOM Baty BOINOJHSIETCS IPSMOVIOALUOR HIM TPa«
fenenadbuoll  (BTopas npejnournicaskee). Pagnye pezpfint pbined-
HAECTCA MEIIMAALHBLIM, HO ¢ cOGMI0NCHIEM VCI0BHS UPOUROLTH Baja
H BHTKOB pesL{bl: NORYCTHMGE J1aBJelHe B pe3nldc Hpil CKO.LAKEHHH
sanaenyoro phura no 6pousosoil rafike {pl=12 MIlla, a upu uyrys-
Holl raiixe {p]==06 MIla; npu Tpenuu BUHTA 13 He3akaIcHHOR cTaqaH MO
6ponzonoil raiike {p]=9 MITa 1 no uyvrysnoi raiike {p]=>5 MIla.

Yroa nobesa BHHTOBGH JHHHN po3b0Bl HpHHINAaeTCd B npeiciax
a==6--20° 1o yaule u=12-15° OuTnvaabHoe 3HAUCHIE YIJa « BH-
61paeTca no nepasencTsy (23), oupeiedsiowleMy YeI08Ha HALEKHOrD
YACHAAUHA 1Dy3a € YYETOM 3allaHHOro 3amaca TopMomeHhs. Hucio
X0IGB BHHTA n=2-+4.

B 1enoTopnix KOHCTPYKINAX 2JCKTpPOTadeH (uanpHMmcep, B cepHil-
HOit Taiu T2-5) BMECTO BHUTOROrO 3aMBIKalilig TOPMO3a lpHMCHSHBE
TOPLEBBIE LyoauKkl Ha 3vonaTom xogece I (e, pue. 102, 6), xotopuie

HZ HPOMEKYT “UHOM BAJY & MCAAHH3Ma MNADBEMA.

TODI\?()B, 2AMDBIhACMLIEE BCCOM 'py3a, BbIro4HO OTJAHMACTCY OT CTO-
NOPLGIO TOPMO32; 20 HeC S Hero TopMo3Hoil MOMCHT H23HaU310T no
Macce HOMEASLHOTO Fpysa, i1 OCTAlOBRY I'Py3a Melibivell mMaceul npo-
HexoanT pesko. OAnako yeTaHoBKa B MCXAHI3ME NG IBCMA 0LHOTO Tep-
M02a, 33MLIKaeMOoro BCCOM Tpy34a, Halleaccoodpasna, Tak KaK MpH Onye-
KaEHr rpy3oB MaJoll Macchl BO3Pactaer BJAUsIHHE MAaxoBOil saceu
poTopa ABIrartess H OCTAHOBKA NPOHCXOANT B TeueHHe 0OIbLICTO BpEeMe-
HH H HO O0JbHICM hyTH TODMOMKEHHs (MaXOBble MacChl poTopa H 3Je-
MCHTOB HPHBOAY OT pOTOPA A0 Bajda TOPMO3a 0C1algMI0T CI1y HaKa-
THA TOPMOIHBIX MHCKOB, yMenblias TOpMO3ioit MoMeHT). B Topaosax,
32MBIKaeMLX BECOM I'PYy3a, 3anac TOPMOXKEeHHH OnpelcasieT JHLUlb Ha-
NEKRHOCTh Y ICP/KIBaHNS IPy3a HA Becy, HO He 3ameljeHHe i NYThb ToR-
MOMEHUS. .

TlyTh TOpMOKEHHsT 3aBUCHT OT COOTHOIICHHS Mexay CHJIaMH HHep-
UMM 3J1EMEHTOB MCXAHN3Ma W CIVIOH THKECTH rpy3a, NpHBEAeHHBIX K
Basy Topmo3a. HeM BoJblue Macca rpysa, TeM MeHbLIC 37O COOTHoLle-
HHe If TeM MCHLUIC NYTL TOPpMOZCHIIs.

st yMeHbUuleHHS NyTH TepMOozenls HeoOXOANMO NMpHiieHelde 10-
NOJHHUTCILHOIO CTOIOPINTO '1‘()p.\1033, yCTaHaBJiBaeMOro tia ﬂpldBOII-
HOM Basy. Hasnauenue atoro TopMO3a — nordouienire wiHevrHyeckol
JHePrHil BPAULAOUIXCA Macc MEXaHH3Ma OT ABHraTeds 710 BaJa, Ha KO-
TOPOM veTauopded cnyckHoii Topmos. [loatTomy 3anac TopMOXedus
A5 Hero OMpeiCIsIeTCs MOMEHTOM HHEpDUIH 3JeMCHTOB MEXAHH3MA M
HMEET MEHLUIIC 3HAYCHUSN NMPH MEHLUIHX CKOPOCTHX.

Ecitn ycraHoBuTh cTonopHufl TOpMO3 €O CauIKoM GOobUIHM Top-
MO3HBIM MOMEHTOM, TO OCTaHOBKA rpy3a Oyaer peskoii, Tak KaK CTo-
NOpHBHT TODPVO3 OVIieT oncperkatbh AcilcTBHE TOPMO03a, 3aMbIKAEMOro
BecoM rpy3sa. B 3Tom cayuyac ucuczaeT OCLOBHOC NPEHMYULCCTBO NO-
CJICIHEID — BO3MOKIIOCTL €031aBaTh TOPMOSKENC BCeX TPY30B ¢ OHH-
HakoBblM 3avelteitMes. HeonpaBaanuo Godbiiofl 3anac TOPMOMKEHHS
TODM(32, 3aMBIKACMGTO EECOM [PYy33d, NMPHBOINUT K HAPYILCHMIO [11a8-
HOII paldoThl MevalHu3Ma: GOVCKaHIle rpy3a IIPOHCXOIHT HepaBHOMEpHO,

168



CCHpoBoZzAasch ToaYxaMi. [Ipin MeHbUHIX ChoPOCTHX IY COUTBETCTBEHHO
MCLLIIN CILTaX HHEPILHI DPOHCNOUIT 38MCIJICNHOC 3ATATHBARNC TOP-
MO B 9TOM CJYUAC 3aHdC TGPMOZKEHS clelyeT yBelulThb,

Bropas pasHoBHIHGCTb I'PY30YHOPHEIX TOPMO30B, BBINOIHAEMBIX
B oBe KOHHYECKHX TOPMO30B, 3aMbIKaCMbiX BECOM Ipy3a, ¢
HCPASMLIKGIOIHMItCS ntoBepxhocTamy Tpenns (puc. 103) npuseHserces,
CoJl B Mexalif3Me ecTh HeCaMOoTopMOo3ilas yepssiuHas jiepelava. /113
COLIdHIS TOPMO3HOMO MOMENTa HCHO.b3yeTcss OceBas CH.1a UepBfKa,
Jin TopMo3a  OCTaloTCH

AVMKNYTLIMA Kak  npu /3 Z
NO.ULEME, TaK H PH onyc- ; 7 &,
RiIIH FPY3a. [Tpu onycka- v e 7
HUB HCOOXOAMMO  1IPCOI0- b

JACRATL H3GBITOK TOPMO3HO- —7 2 \j: p
To “eMeHTa HA MOMENTOM, N
COLLTBACMBIM  CHI0MH Tame- )
¢l rpyza Ha TOPMO3HOM

Pue. 103. CxeMa Koinimeckoro topMosa, 3aMpikae-
By, UTO BLI3LIBACT NMOBHI- MOFO BCCOM TPUHCHCPTHPYEMOro Tpyisa C nepas-

IMenibill H3HOC TPYLLIHXCS MBIRJIOUUIMICS MOBEPXHOCTSIMH TPCHIA
HOBCPXHOCTER, [Tostomy
10pMO3a 3TOrO THMA HaXOANT NPUMEHEHHE IIaBHLIM 06pa3oM B Mexa-
HE 2MaX C PYUlIBIM TPHBOAOM. '

Topyos coctont M3 Konuweckoro micka I (puc. 103), 3axpenJenno-
i Ha BaJY 4ePBAKA MJIH COCTABJSIOULEr0 ¢ HHM OAHO Ledoe, H 1iCKa
2, crahKenHoro yriay0aenneM KOHHUECKOH (opMbl, XPanoBbiMli 3y6hsi-
Mil 1l NITOH, KOTGpOI OH ynupaercst B HenoaBwxcHbii kopnyc J. Ock
Brauedus cobauki 4 XpanoBOro COejMHEHHs Takie 3akpenaciia Ha
t .puyce. Hanpasnenne 3y6heB XpamoBoro ko.cca TakoBN, uTO JHCK
TeeT ¢B06OAHO BPAWATHCS NPH NOIDEME H CTOMUPHTLCH NPH ONVeKaA-
mitn rpysa. Ilpu noaseme rpysa aucki / u 2 BpamialoTcs COBMECTHO H
»pioBLIC 3y0bsl He MewialoT noabeMy. Ilpu ocrakoBke, 6.1arogaps cu-
S¢IPCHHSA MEXKAY JIMCKAMH, MEX4HH3M YCDMKHBAETCs1 GT BlRauiedns B
©IonoIy CMycKa, Tak Kak AlCK 2 y1epXKHBaCeTCsi XPanoBHKOM.

Huist pacyeTa KOHHYECKOTO TPY30yNOPHOTO TOPMO3a A0JIKHB GLITH
I1{BECTHBl XapAKTEPHCTHKH UYepBAYHOH mnepelaun. Kpyrammuii Mo-

MCHT Ha BaJy uepBsKa, cO3JaBaeMblii BeCOM TpPaHCIOPTHPYEMOro
rpysa.

. My

rp— na

1,i¢ Mr,,—— MOMEHT OT CH.IH TSIXKeCTH rpy3a Ha BaJay YCPBAUHOTO Kn.ie-

@1 U H 1) — COOTBETCTBEHHO fePeAaTOUHOe YHCIO H KIL Ye[Bsunoil ne-
penaun,

Topmosnoit moMeHT, pasBHBaeMblli TEPMO30M,
M=k, My,
ric kp=12— Ko3dPrunesT 3anaca TOPMONKEHHS.
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Ocepas cusia Ha uyepBsKe, co3jalolias MOMeHT TpeHH# Ha TPYINHX-
Csl NOBEPXHOCTAX TOPMO3a,

I3

M rp . M rp

N = =
R, rotg(u—pop)

rie Ry — pajvyc HayaJbHON OKPYXKHOCTH 4epBAuHOro KoJjaeca; rp—
CPeAHHIt pajuyC 4epBsKa; @ — yroj NoabeMa BHHTOBOH JIHHHH 4epBs-
Ka; p— YroJ TpeHHs B 4ePBIYHOM 3aLENJEHHH.

Yroa Konyca p onpeaensieTcst 3 BEIpaXKeHHs

B _Ru+Rs .
2 2k,5Rx /s

sin

rie Ry ¥ Ry — BHYTpeHHHI W Hapyxublii paguycsl TpeHHs KOHyca (cM.
puc. 103); f — xo3dpuuueHT TpeHHus.

Yroa B Bo m3bexaHue 3aKJAHHHUBAHHA KOHYCOB JOJXKEH OblTb He-
CKOJIbKO 60JblIe Yriia TPeHHs TPYyuHXxcs noBerHOCTeﬁ KOHYcCa.

CornacHo npaBuaaM [ocroptexnajizopa, sce pyuHbleé TOLAbeMHBIE
MeXaHH3Mbl CHa0XKalTCs YCTPOHCTBaMH, He AOfycKafOlUHMH OnacHoe
Anst 06CayAKHBAOLLEr0 NI€PCOHA 2 MPOM3BOJIbHOE BpallU€HHE PYKOATKH
noA AedicTBueM Beca rpysa. Takue yeTpoiicTBa Ha3pBaloT 6esonac-
HbBIMHK pyKoaTkaMH. Pasiuuaor aBa Buaa Ge3onaCHbIX PYyKOSTOK.
BesonacHble pyKOSITKM nepso2o Tuna coelHHsioTCs HeOCPEACTBEHHO C
rpysoynopHbuiM topmoszoM. [lpu cnycke rpysa Ge3onaCHY0 PYKOSITKY
HEOBXOAHMO BCEe BpeMst BpalllaTh, NpUKAAALIBas HekoTOPYIO chiy. Cko-
POCTb TPy3a 3aBHCHT OT 4aCTOTH Bpalleis pykosTkud. K 3TOMy BHALY
OTHOCATCA PYKOATKH, CKOHCTPYHPOBAHHBIE 110 TuUny AACKOBOTO TOPMO-
3a (cMm. puc. 102), 3aMmblKaeMOro BeCOM TpaHCHOpPTHPYEMOrO rpysa.

BesonacHas pyKoaTKa 8TOPO20 TUna UCHoJb3yeTca B TAKHX DyUYHBIX
MexaHnusMax noabeMa, B KOTOPBIX B CH/Y NPOH3BOACTBEHHLIX YCIOBHA
HeO6XOAMMO NMPOM3BOJHTL OMYCKallHe rpy3a co CKopocThlO, MPEBbIaI0-
el ckopocTh noawvema. OHa cocaunsieTcss ¢ TopMo3OM TAKHM obpa-
30M, YTO HOPMAaJIbHO 3aMKHYTHIH TOpMO3 pa3MmblkaeTcsl NPH HaXKaTHH
Ha pyKosTKy. Bpauienue pykossTku npu 3Tom He TpeGyercs. CKopocTb
CNyCKa peryaHpyloT CHJIOH HaXaTHs Ha PyKoaTKy. Ec/lH Ha PYKOATKY
HaXKaTb OUY€Hb CHJLHO, TO MOXKET TPONU30HTH HACTO/IBKO 6blCTpHIA
COYCK, UTO OCTAHOBHThb TPy3 CTaHeT TPYAHO HJIK COoBCEM HEBO3MOXHO.
UToGbl 3TOr0 He MPOM3OIII0, PYKOATKH 3TOro THna OGbBIUHO CHalKaloT
OrpaHHUHTEASIMH CKOPOCTH,

Ecau Bec nycToro KpioKa OKaXeTcs HeJocTaToyubiM AfdA Mpeono-
JIGHHsi COTPOTHBJGHHS B MeXaHH3Me, TO JJis ocyurecTBJECHHA CIycka
ero NpUAeTCA YTAXKEAHTh NOABEIINBAHNEM CReLHaNbHOTO rpyasa. IosTo-
MYy PYKOSITKH 3TOrO THIIa HAaXOIAT NpHMEHEHHe TOAbKO B LIECTEPEHHBIX
MexXaHHM3MaX, B KOTOPbIX HOTCPH Ha TpeliHe HeBeJHKH.

JleGeakH ¢ py4yHbIM NMPHBOAOM, NpeHa3HauYeHHble A% TOABEMA MO~
peil, chaOxapTt 0e30MacHBIMH PYKOSITKAMH MepBoro THIIA, KOHCTPYK-
LM% KOTOPHIX JONYCKaeT MOADBEM WIH CIIYCK CO CKOpPOCTbIO, He NpPEBHI-

waoowei 20 M/MuH.
170



§ 16. Topmo3Hble yCTpoiicTBA AJS PErylHpoBannst CKOPOCTH

PeryasTopbl CKOPOCTH nIpeAna3Hanennl IJs OrpaHHYeHHA CKOPOCTH
011 Cha@MOro rpy3a He Bhile 3ajlannoro npejeaa. [lpoussecti ocra-
nosky rpy3a okd ne moryT. TlosToMy A1s 0CTaHOBKH rpysa A0NO.IHH-
ICbHO HeoOX0AUM cTONOPHBIA Topmo3. Hlupokoe npumeHneHue s xa-
HeCTBE PETYIsiTOPa CKOPOCTH HaXOAAT LeHTpoGeXX Hble TOPMO3a,
HPANUHND paBoTel KOTOPBIX COCTOHT B TOM, UTO MPH YBCJAHUCHHH CKCOPO-
C1i TOPMO3HOTO BaJ1d BO3pAcTaeT IEHTPOOEIKHAs CHla Mace 3JeMEHTOB
1opmo3sa. [lpn aToM co3laercst aaBJeHHE Ha HENMOABHKHYIO UaCTh TOP-
M0 33, YBCHHUHBAIOLLEE CHILL TPCHHA Il TOPMO3HOH MOMCHT. OO6bIuHO
nenTpoOeKHBI TOPMO3 yCTaHaB/IMBAIOT Ha OBICTPOXo1HOM BaJgy. Han-
fi10e HIMPOKO PacpoCcTpaHeHbhl LEeHTPOOCHHbIE JHCKOBbIe TOPMO3a H
11\034 ¢ Tpy3aMil BUYTPH TOPpMO310oro Kopnyca. [lns pacuera nenrpo-
(e AIOTO TOPMO3a KpOMeE 3HauyeHHUst rpysoBoro momexTta My Ha TOp-
M3I0M Baly HeoOX0ZNMO 3HaTb HaHOOJDLIIYIO 4acTOTy BpauleHns n
TUPMO3HOTO  Bald, COOTBCTCTBYIOLLYIO 33/ 1allHOH  CKOPOCTI  CHYCKa
1P sa.

IlicuTtpobexnbil AncKoOBBI TopMmo3s (puc. 104, a) co-
ClonT 113 3HcKa 2, 3akpeneHHoro Ha Bagay ! ¢ nomowblo wnoukd, Ha
BIv.he AlCKa 2 HaXxodHWTCs 1HMCK 4, HMCIOWHA BO3MOMHOCTL 0CEBOTO
mepeseutennst. TIpynna 6, ynupawouiascs Bo BTYJKY, CTPEMHTCS pas-
JABUHYTH IHCKH 2 M 4, B To BpeMs KakK Ipy3bl 5 1npn BpPauleHIH cTpe-
ATCS ITH AHCKE COJTM3HTh M 32)Karth HaXORAAWMACH Memiy HUMH le-
o (BIZKHBHT (DPHKIHOHHBIA AHCK 3.

Culla c/kaTHst Npy«#HHB NIPH 3a1avnoll yacTote BpauleHld n onpe-
JresieTest popmy.Ion

2 M
L3 T b (Dy + D) fin

110 @ —Macca 0/HOro 3aMbiKaloULero rpysa; z==2--6 — unc.10 rpy3os;
¢ 1L b — mieun YrJaoBoro pudvara; r— pacCTosiHue OT ocil Bpalieling 2o
nenTpa TAKECTH IPY3CB (MPH 3aXKaTHIX ANCKAX); [ — 4liCI0 nap Tpy-
nxea nopepxuocteii; Dy u Dy — cOOTBETCTBENHO HAPYKHBUT W BHYT-
pUnHN naMmeTrpol AHCKOB Tpenust; f— koadhdunuent tpeuns; M, —
MOMCHT Ha BaJgy TOPMO3a NPH ONYCKAaHHW Tpysad; 1) — Ko3pduuuenT,
Y HHTHIBAIOULIH NOTepH HA TPEHUEe B MEXaHHUECKOH CHCTCMeE TOpMOsa.

[laBenne Ha CONPHKACAIOILHXCSI fIOBCPXHOCTIAX ROJKIO YAOBJET-
RODSTD YCIAOBHIO

_ 4 Qn/3Nrzast — K
14 D2 — D2

P <zl

11e fonyckaevoe napJaenue [p] 6epyrt M3 paunmix ta6a. 22, Jleficraue
JUICKOBOTO UeHTpeOeMHNro TOpMO3a He 3aBHCHT OT lalipaBJjeH:is Bpa-
HICHIS B21a MeXxati3aa.

LledTtpoGenmuuil TOPpMO3 ¢ rpvaavMu BIYTpPH TOp-
Mostoro kopnyca (puc. 104, 6) coetout n3 aucka 7 ¢ tpevis nan-
MK 2, 3awpenaenioro na pasy 8 mexannsma noabema. Ha nandax
C4500AHO L KPEMIebl 3aMBIKAIOLULHE TPY3LE J, aPIUKHPHO CBA3AHHLIC Dbi-
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yarami co BTyJko#t 6, kotopas TakKe cBOGOJHO yKpellJieHa Ha CTYIR-
ue aucka [ W coejHHeHa ¢ HeH cnupa.dbHOll npyxunod. OLHH KoHen
OpYXHHBI 3aKpelJieH Ha cTynHue, BTopoii — Bo BTyJqke. [IpH HekoTo-

7\J]jl/ ]
. S N 5
2 / i
7 I\ F
= - § ) ]
J s
=
i : N 4
| £
|
K

Puc. 104. Hentpobexkntie TopMo3a:
a — BHCKOBLIY; 6 — C rpy3aMu BHYTPH Kopmyca

poft uacToTe BpallleHHs Baja J 3aMbIKAIOILHE FPy3bld, pacXOAACh NOA
JAeHcTBHEM CHJI HHeDUHH, 3aKPYyYHBAIOT CIHPANbHYIO MPYKHHY H, MOBO-
paudBasch BOKpYr Handsl 2, NpMKUMaTCS BKJaAHIIAMH 4 K Heno-
asuxHOMY Kopnycy 7. IIpH yMeHblIeHHH YacToTH BpAallleHHA TPy3n
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CHHPATLHOM NpYKUHOM MOATSTHBaTCH Ko BTydxe. [lpu koncrpyipo-
RANIE 3TOFO TOPMO3a HAlO CTPEMHTbCst K TOMY, UTOObL LEHTD Tske-
CTH BCEX TPY30B 5 COBNA’la.l ¢ OCbio Baja 3, a UCHTP “TsKeCTH Kaxaoro
rpy3a (wtma A) OTCTOAJ BO3MOXKHO jaJbile OT LUEHTPa Baja 3 U OT
OvH CBQETo noaopma—uanq)m 2. Macca Kax/J0ro 3aMblKalOLEro rpy-
sa, IPH KOTOPOIT obecneunBaeTcst onycKaulic rpy3a ¢ 3agahuofi cKOpo-
CTHiO [IPIl YACTOTE BPaUICLHA # TOPMO3HOrO Baslad, paBHa

30 1 Mip
Q_(:m) re [ 2fR (a—[—bf)—[—Kk],'
rie z—4Hcjao TOPMO3NBIX TPY30B; r— paccTosline OT LEHTpa TsXe-
CTH rpy3a AO OCH TOPMO3HOro Bana; a, b, ¢, R — Wjieun AEACTBUS CO-
OTBETCTBEHHO CHJ HOPMAJNbBHOrO NaBJeHHs BKJaiblila Ha kKopmyc, Tpe-
fHsl, IHEPIHH H 3aKPYUHBAHHUS CNHPaJbHOH MPYXXHHLI OTHOCHTE/IBHO
OCH NOBOPOTA TOPMO3HBIX rpy30B; R — pajaHyC NMOBEPXHOCTH TpEHI;
K=250-+80 H— cuaa cnupajbHON HOpYXHHH, AeHCTByIOUIAA HA KaX-
AbiT rpy3; Mep — MOMEHT OT CHJIBI TSI2KECTH OfyCKaeMoro rpysa Ha Ba-
-1y TOpMO3a.
Ctma HOPMaJbHOro naBaeHHs (pUKUHOHHOrO BKJaAblUIa Ha BHYT-
PPEIHICIO TOBEPXHOCTL TPEHHUS. KOpIyca

__Ce—Kk
a—+ fb ’

rie C=Q (nn/30)%r — ueHTpoGexKHAsA CHJIa OT OIHOrO 3aMBIKAIOILEro
rpysa. ’

HetocTaTkaMu TOpMO3a JlaHHOrO THHA $IBJASIOTCS OBICTPBLIH H3HOC
niTaauliued, TPYAHOCTh peryJMpoBKH TOpPMO3a H paboTa TOJBKO IPH
1 11OM HaNpaBJ/JeHHH BpalleHHs Baja (TopMOKeHHe MpH oOpaTHOM Ha-
N5 UBJIEHHH BPaWeHHs COMPOBOKAALTCH PE3KHMHM TOJYKAMH H CH.IbLHBIM
H3HOCOM BKJA1bilied ¥ NOBEPXHOCTH TpeHus Kopnyca). Llentpo6eix-
1bLIC TOPMO3a C rpy3aMi BHYTPH KOPHyca HaXoOAfT IUMPOKOE IpHMeHe-
e, HapHMep, AJs NPHBEACHHS B AcHCTBHe JIOBHTe/EH NacCaXXUpCKHX
it {PY30BHIX MOABEMHHKOB.

XapakTepuble HeI0CTATKH LEHTPOOEKHEBIX TOPMO30B, OTpaHHYiBa-
0ULile UX OPHMEHCHHE, COCTOSIT B TOM, YTO OHH: a) JeHCTBYIOT TOJILKO
HPH JOCTHXKEHNH MeXaHH3MOM (OMYCKamwWUMesT TPYy3oM) onpeledneti-
i10fl ckopocTH; 6) orpaHHUHBas CKOPOCTb JBHXKEHHs, He MOTYT Mpoii3-
#eCTH NCTAHOBKY TPy3a; B) MeNJeHHO ONYCKAaloT rpyssl maJgoii macchl,
TaK KaK CHJIa THAXKECTH MOCTEAHHX HE MOXKET Pa3oriath TOPMO3HOH BaJl
10 HOMHHAJbHOH 4acTOTH BpallleHH .

B xauecrse pery;ifiTopOB CKOPOCTH B MOABEMHO-TPAHCIOPTHOM Ma-
iIITHOCTPOGHHH MPIMEHAIOT TaKXe r'HApaBJHYecKHe TOPMOS3a,
HCTIOJIL3VIOULHE CHAY CONMPOTHBJAEHHUs KHAKOCTH, ObJafaoulell HEKOTO-
poil BS3KOCTbIO, BpallleHHIO poTOpa, cHaGxeHHoro Jaonacramu. [pu-
MCHSIS1 TakHe TOPMO3a, MOKHO ONyCKaTh TsAXKelble IPy3bl ¢ OrpakHuen-
ol ckopoctuio (Gyposbie (1e6eKH, MeXaHH3Mbl MOABEMA HEKOTOPBIX
TUNNB 3aKaJOUIBIX KPAHOB H T. 1.). ['wipasinyeckHe TOpM03a NO3BO-
A410T YBEJHYHTb CKOPOCTb JABUKEHHS M MacCy ONMYCKalIIerocs rpysa
10 TaKHMX 3HAUCHHUM, NMPH KOTOPHX MexaHHuecKHe QPUKUHOHHBIE TOPMO-
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3a yxe e Moryt padoraTh BCICICTBHe meperpesa. I'mipaB.iniucckuii
TOPMO3 3H4AUUTCIbHO olderuaer yc.108HA paldoTsl CTONOPHOFO TOPMO-
3a, 3aj1auell KOTOPOI'O $IBJISIETCS TOJALKO COBCPINCHHE OTHOCHTEILIO He-
60ab10ff padoThl TOPMOMKEHHS1 18 ODECneyeHHsT MOJHON OCTAHOBKH
rpysa.

Jas aBToMaTIUeCKOro no11epzAKalius 3a1aHHOR CKOPOCTH ABH KEHHE
ynoTpedAd0T  Takke 3JIEKTPOHUHIYKUUOHHBE TOpPMO3a
(puc. 105, a), cocrosiuine M3 HENOJIBUMHOTO cratopa I 1 poropa 2,
CBA3AHIOro ¢ Ba’1oM J MexanusMa. B KoavueBylio nporouky poropa 2
BXOINT KaTyiika BO30y¥icuns 4, npukpenacnnag k cratopy I. Ha no-
BCPXHOCTH POTOpPAa UMEETCS 11€CKOILKO IIYSOKUX Ma3os, HAYUINX B1OL
oOpasytowedt uMIH1pa poropa (ua puc. 103, a wrpuxosast .Juiis).
Ilpn noakamOueHHH KATYIIKH K HCTOUHHKY MNOCTOAHHOTO TOWa ¢O31d-
€TCsA MAarHHTHBIA NOTOK, 3aMbIKACMBIA 4epe3 c1arop H pOTop, 31aveHie
KOTOPOIrO ONpeledsieTest HIC10M BHTKOB KATYINKH BO30Yy:K1CHUS 1 CH-
S0 TOKA M He 3aBIICHT OT TOIrO, BPaulaeTcsl JM POTOp Wi il HCHO-
ABHZKCH. Maruuthslit MOTOK B Kaw10il AaHHOH Touke BHyTpehuedl mo-
BEPXHOCTH CTATOPA pa3.ldiiuel B 3aBIICHMOCTH OT TOTO, NPOXOLHT [l HAL
37Ol TOYKO# BBICTYT HJH nas poropa. BeaencTBrne 3Toro MariuTHbIR
IIOTOK H3MEHSICTCH, I B CTATOPE HHAYKTHPYIOTCS BUXPEBble TOKH, KOTO-
Pbie, B321IIMOLCHCTBYSI ¢ MATHITHBIM MOJ€M POTOpa, CO31410T TOPMO3S-
LA MOMCHT, CTPCMALLHICA NOBEPHYTHL CTA4TOP B HampaBJeHln Bpa-
uicuust poropa. IlorgouraemMass TOpMO30M 3Heprisi nNpeBpallacTcsl B
TENJIOTY, TAaK KaK HNILIYKTHpyeMble B CTatope BlIXPeBble TOKH HArpeBalol
cratop. IToyTovy HEOOXOINVO NMPE1ycMOTPETh HHTCHCHBHOE OX.1d/A41C-
HMC cTaTopa.

13 oTeyecTBeHHOR MpakTiKe B pajie KOHCTPYKWHA KpPaHOB, B TOM
yicse B 0AWCHHBIX, 115 Pery.JHPOBaHUA CKOPOCTH MEeXaHH3MOB MpHMe-
HSIOT BHXpeBoil Top3Mo3Hoft reiepatop TM-4.

Bee mmpe nmpnMensiorcss B KaueCTBC TOPMO3HBLIX YCTPOHCTB 11 0-
DOWKOBBHC 3 JICKTPOMATHNUTHLI e TOPMO3a, npiunuin pado-
Thl KOTOPBLIX OCHOBAH Ha HCAOJAb30BAHHIE MEXaHHUCCKOTO U MOJICKY.JI4]-
HOTO B3aMMVOJefCIBHS Pa3THUHOrO pola MariiTHBIX NMOPOUIKOB B Mar-
HUTHOM FOJe MCA 1y HENOIBIZKHON ¥ AOIBHKHON 4acCTsMII TOPMO3a.
B stHx Topmosax (puc. 10D, 6) JHIIHH MATrHHTHOTO NOJA HOPMA.lblibl
K IOBEPXHOCTAM TOPVOG3HEIX 31eMeHTos. Ilpi oTHOCHTe LHOM caHTe
pabounx 1MOBEPXHOCTCH BO3HMKAET COMPOTHBJENUE CIBHFY OT B3aHMHO-
ro TPCHHsi HaMariH4CHHBIX YacCTHIL IOPOHUIKA, MpHUeM CONpPOTIBJEHHe,
a ¢J010BaTEIbHO, H TOPMO3HOH MOMCHT, pa3BHBaeMhlil TOPDMO30M, TECM
6o.1n11e, ueM CcuiabHee HaMarHHucH mopoiiokK. TopMo3 cocToluT H3 He-
NOABIMKIOrO cTaTopa I M COeHHCHHOrO C OJlHHM 113 BaJOB MCXaHH3Ma
poropa 8. B porope 111t B cTaTope pasMellaloT KaTyWKy 3JACKTpoMar-
HHTa 2, a HHJIBIAPUYECKHE 3a30p MEXAy pOTOPOM Il CTATOPOM 3anod-
HAIOT GEeppOMArHUTHEIM AOPOIKOM (0OLIYHO 3TO KapOOHH.IbHOE JKe.le-
30 ¢ uactHuavn aiaverpom 0,004—0,008 MM 1an nOpOWIKH, MOJyuac-
MLIC PACOLLICHIEM DachjIaBlIeHHCIo eJde3a, ¢ pazMepom uactuy, 0,}—
0.2 Mm). Taxk Kak B 3TOM TOPMO3C KIHCTHUCCKAA IHCPLHS MEXANN3IMa
HepPeXoldT B TEnJIOBYIO, TO MOPGILKORBIN TOPMO3 IyHlaercss B XOpoO-
wev oxaaxaeuni. Kaxk B MHAYRUNONHCOM, Tak i B HOPGIIKOBOM TOp-
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MO3e H3MEHeHlleM MaruuTHOrO HOTOKa MOXKHO H3MEHSTL TOPMO3HOR
MOMCHT 110 11000My KesaeMoMy 3akoHy, ofecreunpas HeoGXOAHMYIO
M.1aBHOCTh NpOolecca TOPMOKEHHS.

§ 17. TennoBol pacuer TOopmo3a

B uponccce TopMozkeHHsi KHHETHUECKAA SHEpPrus ABH:AKVILCIOCH rpy-
.32 H BPAlLAIOLLKHXCH MacC MCXAaHH3Ma 1CPEexOIHT B TENJIOBYVIO HEPrHio
U Bbi3biBaeT HarpeB TopMmo3a. O1HOH M3 3a1au KOHCTPYyHpOBalilsl TOP-
MO3a SBJAETCH OrpaHHueHHe HarpeBa TpPYILHXCH [OBEPXHOCTeH,
yTOObl HX TeEMIepaTypa He NpeBblllla’da JolycKaeMmylo LI LaHHOro
ppukurvonuoro mMatepuaaa. Heoouenka tenioBbIX siBAeHN# B TOPMO-
32X MO1BCMHO-TPAHCNOPTHBIX MAaIHH MOMET NPUBECTH K lapyuiedio
paloThl TOpMO3a M Jda’ke K aBapHM, oCOOCHHO B CBSI3M C BO3DOCHIEMH
CKOPOCTSIMIL ABI/KCHHS, FPY30N0ABEMHOCTBIO H HUTeHcHNKaulel pa-
60ThL.

OaunM 12 MeTO,10B TeIIOBOro pacyera TOPMO30B HOIBLEMHO-TPAH-
CMOPTHLIX MMl SIBJASIETCA METO/, OCHOBAHHBLIH Ha HCNO.IbL30BAHHH
ypaBHenllst TCUJ0BOro 6ananca TOpMo3a NnpH ero pafore B VCTaHOBHB-
weMcs TemioBoM pexume. TIpH pacueTe Nno 3TOMY MeTO1y BBOIHTCH
60JbLI0e KOJIHYECTBO JOMYylleHMH M YNPOLIEHHH, OJ1HAKO pesy.bTaTh
¢ JOCTaTOMHO{ TOUNOCTBIO NO3BOJASIOT OlGHHTL cTeneHb TENJA0BOH Ha-
IPYX<EHHOCTH TOpMO3a 114 OONbLLUIMHCTBA CJAydaeB NPAKTHUYCCKUX pac-
YE€TOB. ﬂ,’l;{ fnposedeHHsa pacyera paccMaTpUBallOT YCTaloBHBIlIeeCHd
TEIJIOBOE COCTOSIHUIE TOPMO3a, T. €. Korda KOJHYecTBO TemaoTul, obpa-
3yoLeccss Ha Tpyuieiicss NOBEPXHOCTH TPEHHS, J0JIKHO ObITH PaBHO KO-
JIUUECTBY TEILIOTLl, OTBOAHMOMY OT TOPMO3HOTO IIKHBAa KOHBeKliltell u
JydenciyckaHueM. B 3TOM COCTOSIHHM MeXaHH3M OKasblBacTcsi l1ocae
AJUTEILHOIT paGoThl NMPH TNOBTOPHO-KPATKOBPEMCHHBLIX BKJIOHCHUAX.

KoanuecTro TenJoThl, BO3HHKAIOLLEE TMPH TOPMOXKEHHH, onhpeleas-
€TCsl 3HadvellicM KHHEeTHYeCKOii 3HeprHH NocTynaTelbHO ABHIKVILHXCS
U BpaulalouiuXcsi Mace, a B MexaHH3MaxX MoAbeMa TaKxXe H H3IMeHeHH-
eM noreHllaakHOd 3Heprun rpysa Becom Grp. Mpumnocts (B BaTTax),
BblAe/isieMasi TOPMO30M, HalpHMep, MeXaHH3Ma NnolibeMa, paBia:

: ; 2 J (02. ] h
P=|G,s 2——-’""" + 2: o d
[ St 2 2 | 3600

AJ5 TOpMO3a MeXaHH3Ma [IepeABHIKEeHHUSA

2 2 7]
p=| N ¥ L NY_Ji g e
[./.J 2 +A.d 2 1 3600

rAe S — NyThb TOPMOXKEHUSA, M; 1| — KIA MEXaHU3Ma, YYHTHIBAIOULHI, UTO
HeKOTOpas 4acTb 3HEprHH OyxeT H3pacxofjoBaHa Ha NpeojoJeHue NO-
Tepb B MexaHusme (Ha 6JoOKax, B Onopax, nepefavax); h— 4qucao
BKJIOUeHH{ TopMo3a 3a 1 u paGoThl, NMPHHMMaeMOe NPH HPOBEPOUHHIX
pacueTax B 3aBHCHMOCTH OT TPYIIB peXXHMa pabGoThl MEXaHU3MOB: 1%
1, 2, 3-it rpynn h=60, ona 4-t —h=120, gna 5-i—h=180, aasn
6-1i — h=2300; m; — macca rpysa M NOCTyNaTeJbHO ABHKYLIHUXCH 3Je-
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WEeHTOB MeXaHH3Ma, Kr) J; — MOMCHT MHCPHHH BPaiLalouiixcs aeMel-
13 KpaHa, NPUBEACHHLIH K TOPMO31IOMY Baay, Kr-M? U, — CKopOCTb
TBHACHUS HOCTYHATEJIbHO ABHKYLIMXCH 3JA€MEeHTOB, M/C; «; — YyI.10Bay
CROPOCTh TOPMO3HOrO ILIKHBA, NPH KOTOPOil HAYHHAETCS TOPMOXNEHHE,
¢~y Fr— c1uia conpoTHs/cHU NepeaBHAennto, H.

Tenaora oTBOJUTCS OT TOPMO3a NMYTEM JIYYHCTOrO H KOIBEKTHBHOTO

iclL1o00MeHa ¢ OKpyxawiuei cpeloil. MOWHOCTL AYuUCTOCO T€na000-
Mena (B BaTTax)

— 273 4 6, V(273 4 65 \*
Pr=(@dit ey |(F ) = (0 ) (24)

rie ¢,=1,5 Br/(M2?-°C?) — ko3¢ duIHEHT U3 1ydeHHs OT NOJHPOBAHHOH
HOBEPXHOCTH; ¢o=25 BT/(M2-°C4) — KOa(DPHUHEHT H3AVUEHUST OT MaTO-
B NOBEPXHOCTH; A, — mJiowasb NOJAMPOBAHHON MOBEPXHOCTH TOPMO3-
HOIo IWKHBA, HE 3aKPhbiTaad TOPMO3HLIMH KOJOAKAMH, Mz; AQ'_— 11014 /1b
ABYX OOKOBBIX (TOPIEBBIX) MATOBBIX NOBEPXHOCTEH TOPMO3HOFO LIKH-
Ba, M?% 0, — MaKkcuMaJbHO J0NyckaeMasi TeMmepatypa Harpena s
BLiGpanHoro Tvna puknHonHoro Mmatepuana, °C; 0==35°C —- remnepa-
1ypa OKpyXaiouwel cpeibl. YCJOBHS OTBOJAa TEMJIOTH OT BHYTPeHHER
HOBECPXHOCTH IUKHBA 3HAUUTCJBHO XYK€, ueM OT BHEWHel, Ho3roMy
B pacyere BHYTPEHHSIsI HHAHHIpHYECKas NOBEPXHOCTL LIKHBA He yuH-
THIBAETCH.

Mownocts, paccensaemas npH KOHEexyuu, 3aBHCHT OT TOTO, Bpa-
HLACTCH JH LIKHB HJIH OH HENOABMAKCH, JLis HENOABHMKHOrO INKHBA
.i1ipapeddnBa popmy.a

Py=aA; (8, — 0) (1 —T1B), (25)

:1e 0=>5,8-8,7 B1/(M?-°C) — K03 (QHIHENT TEILI0OTAaun KOHBCKUHE
B Bo3AYyuiHyo cpeay; A;=A;-+A,— cyMMapHasa MOBCPXHOCTb LIKHBA,
w?, He nepcxphitas kodaoakamu; (1—I1B) —usacte oGuiero BpemeHH
5+H0TH TOPMO3a, B TEUCHHE KOTOPOro WIKHB HAXOJIHTCH B HEIOIBHMK-
ii(;M COCTOSIHHU.

[Ipn Bpawmennu uikuBa 3nauvende KosdHuUHEHTA q BO3pacTaert,
TAK KaK TCMLIOOTBO] [POHCXOMHT NIPH OJHOBPEMEHHOM AeHCTBIN ecTe-
JTREHHOH M HCKyccTBeHHOH KoHBekUuH. ITo dopmyne Hycceawta ro-
spuunent Tenooraaun «, Br/(M2-°C), B ycJoBHSX BHIHVIKICHIGH
ROHBEKIHH NPI OTHOCHTE.ILHOH CKOPOCTH U, M/C, MOBEPXHOCTH TPCHHS
10PMO3HOTO IIKHBA paBeH: .

a,=7,1529"

ITo GOKOBBIM NOBEPXHOCTSIM WIKIIBA CKOPOCTb H3MEHSIETCH MPONOpP-
1LHOHAAbHO paznycy. Ilpn 3170M 60KOBYIO MOBEPXHOTTH MOJKHO PAaCCMAT-
PHBaTb KaK PsiA KOAbIEeBbIX NMOBEPXHOCTeH ¢ miowansmu fy, fo, fa, ...,
[i, MMeoWHUX COOTBETCTBEHHO CKOPOCTH Uy, Us, Us, .., Ui, JPOMOPIHO-

Ha/lbHblE CPEAHIM pafnycaM 3THX nosepxHocteil. Toraa paccensaemas
MOULHOCTL (B BaTTax)

Py=TTB (6, — 0,) 7,15 (A,00 ®+ 2,0 ® +
+ 21w - 2F 27, (26)
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rie A, — BHYTpCUHSNS M HAPY/KHAs 1loBepXHOCTH 0fola wKiBa Oe3 1io-
11a,1C1:, MCPEehPLITLIN KOTOIKaMIL.
CymMapHasi pacceuBaemMast IIKHBOM MOHHOCTL

P=P4-Py+P;

J10.17K118 ObITh He MCHBLUIC MOWHOCTH Py, BuLieAdeMoil Ha TPYILHXCS NO-
sepxaoctsix. CpaBHUBas TH BEJIHUHHBL, MOXIO YCTAHOBIITH, OCTATOU-
bl JIH NPHHATBIC pA3MEPbl TOPMO3HOFO WIKWUBA, HAH HeOOXO1IMO NPH-
HETL Mepbl A0t VBeJIHUYEHUsI TCILI00TBOLA, HAUpHMeD, LIPHMENsis IUKHB
¢ OXJax1aWHMH pebpaMu UL HCKYCCTBCHHYIO BEHTH.ISIILHID TOPMO3a,
ITpu nekycersennoy 001yBe Ko3(gHIHENT TeNA00TAa4H u MOAKeT ObiTh
yBeanued a0 23 — 30 Bt/ (m2.°C).

BoabunueTso rpys3onoibeMHubX MaiidH paGotaeT B CJAOMKIOM UHK-
Jd¢ Harpy:xeHus co 3HaulTe bHbIMH mepepuidamu B pabote. [lostoMmy
BO3MOIKHBL C1y4YaH, KOF1a MCXaHH3M OCTaHaB lBalT paHblue, YeM 10-
CTHracTCsa YCTaHOBUBIUASICH TeMmluepatypa uarpesa. B raknx cayuasx
TOPMO3 MOKeT OblTb HCII0.Ib30BaH [1pY 3HAYHTEILHO GOJiee UHTEHCHB-
HOM Harpy’kKeHHH, H 3ajava TeiljilOBOTO pacueTa CBOAUTCS K yCTaHOB-
SIENII0 A0NYCTHMOIO BpeMeHH 7 HellpepblBHOH paboThl MexaHM3Ma A0
JOCTILZKGHHA NpeledbHOR 1onyckaevoil temnepatypel 0,. 3a 3to Bpe-
M5 BBLUEISICTCS KOJAHYECTBO TelJOTHl, paBHoe PT, puayuiee Ha marpes
TOUPMO3HOTO IUKHBA M 3J1€MEHTOB TOPMO3a H OTBOAHMOE B OKPYXKaio-
HIVIo cpeay.

Ha narpes wkuBa Maccofl Qu, UMEIOWETO TENJOEMKOCTb £y, PACXo-
ayercst KosindecTBO TeiloThl U= Qucw (8;—862). Tyt vCcI0BHO npuHsi-
TO, YTO BCIEACTBHE BLICOKHX TENJOH30JHPYIOUHX CBOHCTB (DPHKLHOH-
HBIX HaKJaMOK BCS TeNnJioTa, oOpa3yiollascs npH TPeHHH, NPOXOAHT
yepes3 IUKIB, Harpesas ero.

OaunoppeMeHHo B npouecce HarpeBa IUKHBA TEMJOTA OTBOAHTCS OT
WKHBA KOHBEKIHEH N JyueucnyckanHeM NpH NepeMeHHOH TeMuepary-
pe, H3Meusoneilcs OT TeMnepaTypbl oKpyxalomeii cpeabl 0, 10 MaKcu-
Ma/lbHO aouyckaemoll Temnepatypbl Harpesa 0,. [las ynpomenus pac-
YyeTa MOXMHO HPHUSATL, UTO TEMLI00T.ladya MNPOHCXOAUT NPH HCKOTOPOH
ocTosntuok cpelneil u3CLITOUHON Temnepartype, paBHOH O.p= (6,—
—02)/2. Tlpu 310it TemnepaType onpeneasieTcs cymMMapHasi MOillHOCTb
P+ Py+P; no ypasuenusim (24), (25), (26), u Toraa KoJaHYeCTBO Ten-
JIOTBI, OTBOAHUMOE 32 BpeMs T, paBHo:

(P1+Po-Py)T.
Y paBHenue Ten.108oro 0aslaHca HPHMET B 3TOM CJyyae BH1

Orciona 1onycThMoe BpeMst HENPEpLIBION paGoThl TOPMO3a NMPH Ha-
rpese ero A0 Aonyckaemod Temnepatypbl 0; paBHo

U
P—(P1+ Py 4 Py)

JTOT METO] TEeMJOBOro pacueTa, GAa3UPYIOWMICA HA 3KCIEPUMEH-
TaJbHbIX 3HAUEHUSX KOI(D(DHUHEHTA HM3JyYEHMs W TEILIOOT/auH, onpe-
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JICICHHBIX A0S HEKOTOPLIX YaCTHHIX cayuaes, U codepxxaunil 6oaplioe
KOTHUECTBO JONYLICHHA (HanpHMep, HarpeBaIOUIMeCs AeMeHThl TCPMO-
30 PACCMATPHUBAIOTCS 31€Chb Kak MaTepHasbHble TOUKH, XOTS Ha CaMoM
Je1C TeMnepaTtypa B Pa3.HUHBIX MeCTaX TOPMO3IOro MIKHBa M pbluaik-
HOIl CHICTEMBl HMEET pa3JuuyHble 3HAUeHUA), He 1aeT BO3MOXHOCTbL I110O-
JdYUNTb TOYHBIE Pe3y.IbTaThl U MOXKeT OblTh HCMO/b30BaH TOALKO AJist
HPHO.IHXKEHHBIX OIlEHOK TEMJIOBOr0 COCTOSTHUA TOPMO3a.

HeB03MOKHOCTL MOTYyYEHHS] TOUHOFO aHaJHTHYECKOro peuleHus K
OrpaHHUYEeHHAast BO3MOKHOCTh 06061LEHHST Pe3yAbTATOB 9KCNEePHMEHTA. Ib-
HOIO HCCNeOBAaHHS MPHBEJH K HCNOJb30BaHHIO METOA0B MOIeAHDPUBa-
1ils1 TETOBLIX MPOLECCOB, OCHOBAHHBLIX HAa TEOPHH TEMJIOBOro nuioOud
[1]. 2T0T MeTo1 Nu3BOIAET yBA3aTh ONBITHOE HCCAEeL0BaHHe TEM.INBOTO
Ipoiecca ¢ ero GU3NKo-MaTeMaTHYECKHM ONycalteM H pacnpocTPatuTh
BUBUCHMOCTH, MOJyUeHHble AJ8 O1HOTO YACTHOTO $BJEHHsS Ha MHorle
SIBTCHIS LaHHOHA TpyInbl.

Fanaga VI
NMPUBOM IFPY30NMMOABEMHLIX MAIHHH

§ 18. Tunws npHeONOB TPY30NOABLEMHBIX MALIHH

B 3aBucuMocTH OT THNa, Ha3HauyeHWs H Xapakrtepa padoTbl Mexa-
HI3MA Olf MOXKET IMeThL MaWHHHBIA MM pyuHoll npupol. Mamnunnii
IPUBOA HMeeT CJjeiyIOliMe Pa3HOBHAHOCTH: 3JEKTPHYECKHI, Naposo,
0T IBHTATe]st BHYTPEHHErO CropaHus, rHApaBAH4YecKHll H MHEBMaTHuC-
CKIiT; KpoMe TOro, B psile MaulMH HaXOAHT NpHMEHCHHE KOMOHHEUDN-
Banlbli MpHBOj, HanpHMep 1H3C/b-3JCKTPHUCCKHIT, 3JeKTPOrHApaB k-
doCKITH IR 3JeKTponeBMaTHYeCKHH,

B rpysonoabeMHBIX MaliHHax B OCHOBHOM TIpPHMeHsIeTCA J.16KTPU-
yecKiil npueod, HMEULHIl cienyIollHe NPeHMYINeCTBa: NOCTOAHHYIO i O-
TOBHOCTb K JefCTBHIO; BO3MOXHOCTb YCTAHOBKH CaMOCTOSITEILHOIO
JABHPFATEIA B KarkK1oM MeXxalii3Me rpy3onoibeMiol MallHHbl, 4To 3Hd-
11ITeTLHO YIPOHL2eT KOHCTPYKUHIO H YNpaB/JleHHe MeXaHH3MaMIil; Bbio)-
K\'H0 3KOHOMHYHOCTL; BO3MOJKHOCTb PETYJAHPOBAHHUS CKOPOCTH B 3HaiIl-
TeIbHBIX Npejesax, ocolellHoO B MPHMBOJAE NOCTOSIHHOrO TOKA; PEBCPCH-
puBaHie MexaHH3MOB; Ge301aCHOCTb paboThl; NPOCTOTA H HALCKIOC! L
paGOThl PA3NHYHBLIX NPEALOXPAHHTEIbHBLIX YCTPOHCTB; BO3MOXHOCTL pa-
OOTB CO 3HAYHTEAbHBIMU KPATKOBPCMEHHBIMH Neperpy3kaMu.

Ilaposoii npusod B nacTofdllee BpeMs He HAXOAUT TNPHMEHEHUH B
IPYy30MOABCMHLX MalilHHaX H3-3a BeCbMa HM3KOro Kni, 6oabiunx rada-
pHTOB M Macchl, HeOOXOAUMOCTH B AJHTEJIBHOM NEpHOole MOJAFOTOBKH
11aPOCHJOBOIT YCTAHOBKH K MYCKY HJH PAcxoA0BAHNID GOJBUIONO KOAH-
UeCTBa TOMAHBA AJ151 O6ecneueHHs MOCTOSHHO rOTOBHOCTH K AEIICTBHUIO.
HecpaBHenno Govslee WHPOKOE NpHMEHeHHe, B YACTHOCTH B NEPEABHMK-
HLIX KpaHax, nogayuaeT npusod oT QsueaTesctl BHYTPCHHECO CPOPAHUS.
Ilprivenaorcs xapdiopaTopHble H AH3CbHBIC ABLraTean, padoTaouiie
Ha ACGUKGM 1 rasoobpasnom Tonause. TlpenmyuiecTBaMii ¥Toro THna
HPUBOLA $BJASIOTCH: HC3ABHCUMOCTh OT HCTOYHHEOB 3JCKTPGRHTAHES,
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NOCTCsiHHAs FOTOBHOCTb K paboTe, OTHOCHTEJILHO nebo.bwHe radapu-
THl W Macca, BLICOKHH KM, 3KOIOMHUHOCTL, BO3MOXKHOCTb pery.nau-
poBanua ckopocti MeXauusma. K HeaocTatkam 3TOro Biila MplBoia
OTHOCSITCH: HEBO3MOKHOCThL NMycKa ABUraTels NoJ Harpysxoii, 4To 3a-
CTaBAACT YCTAHABJMBATH (QPHKILIOHEBIC MY(QTHl, OTK.IOUYalOUHEe JBH-
rateib OT MCXaHH3Ma MpH Nycke; HeoOXOAHMOCTbh NPHMEHEHHA ABHTa-
TeJell ¢ 34BHIUEHHONH MOIMHOCTBIO AJs MPEOI0JeHHsS] MYCKOBLIX MOMECH-
TOB; HCBO3MOXHOCTH peBepcHpoBaHusi AHrareds. OObluno Bce Mexa-
HU3Mbl TPY30NMOABEMHON MalUHHBl O6CAYXKHBAIOTCA OJHHM JABHrarte]eMm
BHYTPEHHEIr0 CropaHusi yepe3 cHcTemy 3y0uaThiX nepeaauy v My@T, npH-
yeM NpHBOA KaX/0ro MexaHH3Ma J0J2KeH IMeTb YCTpPOilcTBa JL1% pe-
BEPCHPORAHHS.

Bo.bpuioe pacnpocTpaHene B fNepeiABHMKHBIX KpaHaX MOJdYy4yaeT Tak-
Ke oduseap-asekrpudeckuir npugod, B KOTODOM JH3€JMb COeJHHEH C
3JCKTPOFCHEPATOPOM, ITHTAOUIHM 3J1EKTPO,1BUTaTeAH Pa3/HUHbLIX Mexa-
HU3MOB MauliiHbl. [IpuMeHeHe IU3€/1L-3JEKTPHYCCKOrO IPHBO,1a NO3BN-
JsieT couyeraTb NpPEeHMMYLUECTBa 3JeKTpONpUBOAAa H MPHBOAA OT JABHra-
TeJs BHyTpeHnHero cropanus. Hegocrarkamu [gH3enb-3JeKTPHUYECKOTO
NPUBOJA SIBJASIOTCS: I'POMO3/IKOCTb, CJIOMKHOCTb M BLICOKAsl CTOHMOCTH
YCTaHOBKH ¥ 3KCIjlyaTaulu NpUBOAAa.

B psiie KoHCTpyKuH#l KpaHOB Ha aBTOMOOHJIbHOM XOAY AJs TNHTA-
HUSl 3JCKTpoBHrartesiedl MeXaHH3MOB HCIO.1b3yeTcsl MOLIHOCTL OCHOB-
HOro apurareas astoMo6iLis. B aTom ciyuae aBTOMOOHAbHLII ABHra-
Tesb uepe3 KOpoOky oréopa MOHIHOCTM NMPHBOIHMT B JAeACTBHE renepa-
TOpP, NUTAIOWHH 2JCKTPOABHIaTEeTH MEXaHU3MOB Kpana.

Tuopasauveckuli npusod Trpy3onoJbeMHBIX MalIHH COCTOMT H3
3J1eKTPOABHTaTEN sl HJH JIBUTATENS BHYTPEHHErO CropaHus, NpHBOAALILe-
ro B feilcTBIE Hacoc, I'ojapumnid pabouyio XKHAKOCTb B paGouuil rui-
POLUNUHLAD uepe3 CHCTeMYy TPyOONMPOBOAOB M KJanaHOB yNpaBJIeHHSA,
Fuaponpuson komnakTteH, ofecneyuBaeT- UINPOKHIT AMana3oH OeccTy-
NeH4YaToro peryJUpPOBAHHS CKOPOCTH; MJIaBHOE JBHIKCHUE, YCTPaHsio-
Hiee AHHaMHYecKIle Harpy3KH; MPoCTOTY yCTPOICTB, NPELOTBPallaIomuX
neperpy3ky. Bce 2To cTago NPHYUHOIR TOrO, yto B MOCJ]elHeC BpeMf
THAPONPHBOA NO.JydYaeT Bce 60Jbliiee pacnpOCTPaHeHHE B KOHCTPYK-
HHSX Pa3JUYHBIX TPV3ONOABEMHBIX MAalWH, OCOOEHHO MNepeABHXHBIX
KpaHoB. TeXHMKO-3KOHOMHUYECKHE TNOKa3aTesall OTCUECTBEHHBIX H 3apy-
fexHbIX 00pa3lloB KpaHOB ¢ THAPABJAHUYECKHM INIPHBOIOM JOKAa3biBaioT
60/1bIYI0 MCPCNEKTHBHOCTE €ro HCNO/b30BaHHA B CaMbiX DPa3JHUHBIX
MEXaHH3MaX rPy30N0ABEMHbBIX MALUHH.

Henoctarkamu ruaponpuBofa SIBJAAIOTCS: HOHUXEHHAs 3KOHOMHU-
HOCTb NpH paboTe ¢ rpy3aMM, Macca KOTOPHIX MeHblle pacueTHoll (Tak
KaK pacXO4 YXHAKOCTH He 3aBHCHT OT MaccChl rpysa); CJOMKHOCTb MNO-
paud paboueil HKHAKOCTH K NIPHBOAY MepelBHXKHOI YCTaHOBKH; YXy.-
uwiene paboTbl NPUBOAA TPII HU3KHX TeMmepaTypax HJH NpHMEHeHUe
JOPOroCcTOAUIHN MOPO30YCTOHUUBLIX MKHAKOCTell; GOoAblUHC THAPABJN-
q4ecKHE CONPOTHRIeHHST TPYGONIPOBOI0B; HEOOXOAUMOCTh B THIATEILHOM
Ha0a10ACHHH 38 COCTOSTHNEM IeDPMeTH3NPYIOILUX YNJdoTieHnuil.

B npocreiinux nHesmaruxeckux npusodax cxKaTHH  BO3AYX TIOL
aassentem (0,5—0,8 MITa) noagaercst B UHAHHAPH-TOJIKATENH NPSAMO-
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ro NeficTBHS, IITOKH NOPUIHE KOTOPHIX HENOCPENCTBEHHO ACHCTBYIOT
Ha paGounii oprad. [{1s Gosiee CJOXKHBIX MauIMH, HANpHMep I111EBMOTA-
Jeil, HCMOJIb3YIOTCA MOPUIHCBLIE HJW POTOPHbBIE JABlIraTeNH, IPHBOLALLIE
B AelicTBHe HCNONHUTeNbHble MexaHusMbl. [lonaua BO3iyxa NpoU3BO-
AHTCS OOLIYHO OT KOMIIPECCOPHDBIX YCTAaHOBOK HJH OT BO3AYUIHBIX Ma-
FHCTpaJeil npeANnpHATHs ¢ NOMOWbIO THOKKX waanros. [lpenvyniecTsa-
MH NHEBMAaTHYEGCKOTO MPHBOAA SBJASIOTCA: MJAABHOCTh paboTbl, MPOCTO-
Ta KOHCTPYKHHH, yROGCTBO YMpaB.JeHHsi, NPOCTOTa OOCJAYKHBAHHS H
NeMOHTd, BO3MOXKHOCTb PaGoThl € GOJBIION 4acTOTOH BKJIOYEHHH, HA-
Juype npucnocoGacHHE, ycTpaHsiownx neperpy3ky. K nepocratkam
HEBMATHYECKOTO MPHBORA CJ€AyeT OTHeCTH OrpaHUYeHHbHl paxuyc
neficTBUs MNepPeABHAKHBIX YCTAHOBOK BCJEACTBHE Haauulsg MHTAIOLLEro
BO3AYXONMPOBOAHOTO WIJAHTA W CHHXKEHUE KN/ YCTAHOBKH npu paGore
¢ rpysaMmHu MaJoii macco. [THeBMaTHUeCKHIA NPIBOA elle He Haie’ WH-
POKOro NpHMEHEHHsS! U ero HCNOJAb30BaHHE B NOABEMHO-TPAHCLOPTHBIX
MaliHHAX OrpaHHYHBAETCs MeXaHM3MaMH, palOT2IOWHMII BO B3pLIBO-
OnacHoi cpeje, a TaKKe Ha NPEANDUSTUSAX, [Ae HMEIOTCA MarHCTpa1H
€3KaToro BO3Ayxa.

Onpenenenue rpaHuly palUHOHAJIBLIOrO NPHMEHEHHst PA3.THUHBIN TH-
NOB NpPHBOJAA CJeJyeT NPOH3BOJHTL HA OCHOBE aHa/MN3a 3KOHOMIYECKHX
¥ KOHCTPYKTHBHO-IKCIJIYaTALHOHHBIX NMOKA3aTesel, H3 KOTOPHIX OCHOB-
HBIMM CJefyeT CHHTaTb ce6ecTOMMOCTb TPaHCIOPTHPOBAHIST [pY3a,
5HEProeMKOCTb MAUIHHBI, HAaACXKHOCTb PaGOTH HE3aBHCHMO OT KJHMa-
THYECKHX YCAOBHH, yA0GCTBO ynpas/eHHs, TEXHONOTHUHOCTb KOHCTPYK-
LHH.

§ 19. Pyunoit npusop,

Has MexannsMoB MaJoil rpy3onofAbeMHOCTH, paboTamouix ¢ Makbi-
M CKOPOCTSIMH ABHIKEHIst B HeHaNpsiKeHHOM pexuMe, a Takke I1J3
\eXaHH3MOB BCMOMOraTte ibHOro Ha3HauyeHHs NpHMEHseTCss PYUHOI npH-
301. BpyuHyio NpHBOAATCA MCXaHH3MBL 1I0AbEMa, [lepeABHsKeHHs I No-
sopoTa. Pacuer Bcex MexaHH3MOB BeyT MO CIAHHOH METOAHKeE.

Mexanusm noabvema (puc. 106, a) cocrout u3 6apabana aHaMeTpom
Dgap, Ha KOTOPHLII HaMaTHIBaeTCsl KAaHAT ¢ NOjBellelHbBM K IICMYy [DY-
30M BecoM Gip, pesykTopa ¢ OOLIMM NepejaTou!bIM UHCJ0M, PABHBIM
y==1u,Uy, U NPHBORHOr0 3JEMEHTA — PYKOATKH JMJIHHOH [ HAN TAroBO-
rO KOJ€ca TaKOro ke pajuyca, K KOTOPBIM TNpHKJIaAbiBaeTcsl CHi1a pa-
Soyero F. Ha Baay c onHOH pyKOATKOR MOryT OgHOBpeMeHHO paboraTh
OAHH WM ABa YeJIOBEKa; Ha Bany C ABYMst PYKOATKaMH — ABa Ilay ue-
Thipe; Ha LienH TATOBOTO Kojeca — He 0ojee Tpex uesdosBek. PPabouuii
MOMEHT BhIpaxaeTcs GopMyon

M,=9mFI,

rje m-——uucao pabounx; ¢ — Ko3p uIUHEHT, yuuThiBaloniii Heoanonpe-
MEHHOCTh NPHJIOKEHHA CHIBl IIPH COBMCCTHON pafoTe HECKOJbKUX de-
JoBeK (ans aByx paGounx ¢=0,8; nias tpex —@=0,75 u aas uerLi-
nex —@==0,7). MoMeHT coupoTuBJeHHs Ha Bajy GapaGaHa OT Beca
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rpysa paseH
M =8Dy,,/2,

rae S —cuaa HaTsXKeHHWs TATOBOro ajJeMeHTa Ha G6apabatie.

[py pacyeTe npHBoia MexaHH3Ma NepeiBHKEHHS MOMEHT conpo-
THBJEHHSI HA Baly X0A0BbiX kojec M.=WDx./2, rie W —cuna co-
NpOTHBJEHHs NepeaBuKeHnio; Dy — nnamerp xoaoBoro kogeca. [las
MexaHu3ma nopopora M.=2ZM.;, rae Mci — MOMEHTBI COMPOTHRJLHHS
OT BEPTHKAJbHbIX M FOPH3OHTAJBHBLIX peakxillii B ONOPax OTHOCHTE.Ib-
HO OCH BpallleHHs MOBOPOTHOH YaCTH KpaHa.

HeoGxoaumoe nepeiratouHoe uuc10 MexaHH3Ma MEXK1Y BXOAKBIM
(MPHBOANLIM) H BHIXOIHBLIM BaJgaMH J1ebe1KkH

M.

My,

iLog= ,
roe v — KNnja nepegauvi,

HuepuHOHHBIMH HarpyskaMi NPH pacucTe PYUHOro MpHBoia o0blY-
Ho npeuneGperator. [Ipu pacuere cieiyeT yUHTbiBaTb, YTO B 3aBHCHMO-
CTH OT NMPOIOTKHTEILHOCTH paboThl cuaa F, passupaemas patound, 4
CKOPOCTL ABHAEHII €r0 PYhil H3MeHsoTCs. [N cpeanue  sHauciis
npusezeusl B 1a0.1. 23. Cuaa pabouero, 11PHKIA.IRIBACMEs HCHOCPE:IT-
BCHIIO K TeJeXKe AJdsi ec NCpeaABHIKEHHs (To.ixallie), NPHEHMaeiCs
pasuoilt 80, 120 u 200 H npu cooTBeTCTBYIOLIEH NPOLOIKHTE K CTIE
paGorpl 15, 10 u 5 muun. Haubosablias BO3MOMHAA CHIA [NPH Tporatiy
¢ mecta He npesbiinaer 500 H. Cuna pabouero Ha poluare ynparaenis
npu peaxoll padote He 104KHa npeBuiwats 400 H.

Ta6anua 23. Cuaa v CKOPOCTb ABHIKEHUN PyKn paGouero

Ha pyxosiTke ila Tarosoil nenwn
PaGorta
cuaa, H CKOPOCTb, M/C cuna, H CKOPOCTh, M'C
Henpepoleaaa (ui ¢ xpat- 80—100 0,9—12 120—160 06—08

KCOBPCMCHHLIME MiepepbiBaMi)

B reueHiie 6—8 u
flepnonnueckas B Tteuenne | 150—160 0,708 180--200 0,5—0,6

6—8 4 c uacTeiMu nepepuiBa-

MH

5 KpatkoBpemcHnan (no o 200 0.5—0.6 300—400 0.3—0,4
MHH)
Becbma  kparkospemenuas Ho 300 0,3—0,4 o 800 0,1—-0,2

{pbIBOK)

[Taetwo (paanyc) BpauleHus pyKosiToK [ M04:k30 ObITb He Oojee
400 mm. Och BpalgeHlst pyKOSTKH pacnojaraioT ofibiulio Ha BBHCOTE
900—1100 My ot vposua noaa. Ecau npupo:iuoii Ba.l pacnoaoxen na
BhICOTE, LCKTIOVANNUICH lPHMeHEeHMe DPYKOSTKH, HCHOIb3VIOT THTOBLIE
KoJsieca, NpIlBOiHMbie BO Bpaliehie OecKoHCUHOR Lenbio Takofl 11inu,
4TO HIDKHSIST YacTh €€ NeTH HAXOIWTes Ha sbicote npumepno 0.6 M
OT NCBEPXHOCTIL HA KOTOPOH CTONT pabouli, yNpasIsiouliil Ma1yiiuon
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(cm. puc. 105, 6). Jdas 3Tok 1eaM 00BLIUHO HCMOIB3YIOT CBAPHYIO Lenb,
H3TOTCBJACHHYIO M3 HPYTKa AnaMmerpoM 5—6 mm. Juamerp D Tsirosoro
nosleca o6pluno cocrasasier 300—1000 mm. Kosneco umeer Hanpasasio-
J1He 1JS NPeAOTBpALleHHst OT CnajaHusa ¢ Hero TAroso# LenH, Pyuka

=Y
a) Fooe) |
/./(/;‘\* W P / I V
- N : \ ——
t\vﬁ‘j/;\;’/ ¥ ya \
7 |
‘/ 7, F
i
‘E/’p 2%
3)
r

I VS I

~g6m.

Puc. 106. CxeMbl MeXaHH3MOB C pydHBIM IPHBOAOM:

a — Mexaiu3M nonbeMa; 6 — MeXaHWaM nepeaBHIKEHHA, & — MeXa-
HH3M lloBopola

WROATKH uMeeT AauHy 300—350 mM, ccau KoJeco BpallaeT OJHH pa-
anuuil, u 450—500 MM — npu coBMmecTHo# paboTe AByX pabGounx. [Ise
DYKOATKH Ha OJHOM BaJjy pacnogaraior noa yraom 120 uan 90° onuna
OLHOCHTENBHO APYTO#.

[Taeyo nNpHBOAHLIX PYKOSITOK JAOMKPAaTOB NPHHUMAIOT B Tpeienax
200—230 MM npu BLICOTE OCH BpaulcHus npumepHo 500 MM OT ypoBHs
OIGPHON TOBepXHOCTH AoMKpaTa. [1pH Kaualoilefics pyKOsiTKe JOMKpa-
10 JIHHA PYKOSITKH He npeBbiaer 800 MM.

I1pu nposepke pyKosATOK, mepajiel U 3JeMeHTOB PYy4YyHOTO ynpasJe-
st HA NPOYHOCTL pacyeT BeAYT Ha BOSMOXKHOe ciydaiiHoe mpHJOXe-
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HHe CiLb, paBHOii Becy paGouero, npuHuMaeMo:t npu pacuere 800 H.
Mpu pyyHOM Mexuitii3aMe ¢ THIOBOH HCHBIO PACUETHYIO CHJY NPHUIHMAIOT
pasuacit 1200 H. Ckopocts noibema rpy3a secom Grp B MexaHnsMe
-MCIXBEMa C PYUilbiM NIPHBOJOM ONPEACISIOT H3 YCJI0BHSI PABCHCTBA pa-
6cT:

mFu,re
pTT

Gop

v

31echb Up — CKOPOCTb ABHKEHISA pyKH paboucro.

CorsacHo ypaBHCHUIO, CKOPOCTh MOAbeMa TPy3a TCM MEHBIIC, YEM
6o.ibie ero Bee. O1HaKO 3TO ypaBHeHIle CHIPABeAIIBO TOALKO 115 [Py-
3a HoMHHAJbHOH Macchl. Tak Xak CKopocTh PyKH paldodyero M3aMenscr-
€51 B HE3HAUYNTEeJ bibIX Tpelerax, TO NPH MNOCTOSHHOM MNCPERaTOUIION
yHCJle MEXaHH3Ma MNoIbeM TPY30B DpAa3jHuIlOrc Beca MNPOH3BOLNUTCH
NpaKTHYECKH ¢ HEN3MEHHOl CKOPOCTbIO; UPH 3TON Cllla F usMensercs
NPONOpUHOLAJILHO H3MCHCHUIO Beca rpy3a. TTostomy [List yBenucilis
CKOPOCTH 1O 1beMaA TPY30B a.10I0 BeCd 1 HYCTOro KPIioKa B pyvHbLIY Me-
X&HU3Max NPUMEHSIOT Nepelayl ¢ HePCMEHIIBIM NCPCIATOUHBIM UHC.10M
EJH PYyKOATKH ¢ MCpPeMeHHBbIM miIeyoM. BpeMs no.ibema rpysa Ha sbl-
COTY fi ONIPEICIsliOT U3 YpaBHeNUst PABIIOMEPHOrO ABILKEHIIN:

h KG,

= =

Upp mFu,py

Auvasoriuno CKOUDOCTDb NCPCUABHIZKCHNST TEMCKKH HJIM npala ¢ pyd-
HbIM LPHBOACM MEeXanHuivia

mF‘vpnpv‘
’U”ep= —y
We
YIVIOBasi CKOPOCTE MEXaiiH3Ma noBopora
mFuyg,
W) == ————————
M;

§ 20. daexTpudecknit npuson

DJeKTPHUYECKHI MPHBOJ1 COCTOMT M3 3JEKTPOABHraTes]s, annaparty-
pb ynpaBJeHHs W MeXaHHueckoll epefaud OT ABHraTteds K palouemy
oprany maulHnpl. BrGop Tuna aBHraTtesisi NPOH3BOAHTCA B 3ABHCIMO-
CTH OT POAA TUKA M HOMHHAJBHOIO HAMPSKEHIs, HOMHHAJILHOH Moll-
HOCTH i 4acTOTbl BpauleHHUs!, BH1a €CTeCTBCHHOIT XapawrtepHcTruhi IBHU-
rarteds H ero KOHCTPYKTHBHOTO HCHOJHCHHUSI.

B noapeMio-TpaHCMOPTHBIX MalilMHaX NPHMEESIOTCH CliCHHAILHBIE
KDaHOBBHE M METaJdyprHUeCcKHC ABHIATENH MOCTOMHHONO TOKA CCPHH
I 1 nsuratean obuienpombliuaeitHoro Tina cephu 21, kpanoesle n ve-
TaLyprijuecKite aCHHXPOHHBIE JABHrATE M NePEMCIIHOFO TOKA ¢ ¢a3HbiM
potopoMm cepud MTF u MTH, a takxe kpaHoBLle H METaNJypruyeckue
JABHTraTeMl ¢ KOPOTKO3aMKHYyThiM potopom cepun MTKF u MTKH, a B
IPYBOAAX MaJiOH MOILHOCTH NPUMEHSIOT 4CHHXPOHUBIE BUIATCAH etH-
HO#H cepuii 4A ¢ KopoTKo3amkuyTeiM poTopoM. Tak, ans npusona ajek-
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petaell, Kpan-6adaoK 1 CTBCMITHKOB, @ TaksXe 175 NPHBOAA Mexans: 3
8 NCPEABHIKEHNA 1IHPOKO HCMO.ib3YIOTCH ACHHXPOMILIE 3.1CKTPCABH-
ratedd 4A-C ¢ KOPOTKE3aMKHYTBIM POTOPUM H C TOBBILCHIDIM CKOIb-
reiiem noasuratedi 4AP ¢ JIOBLISHHLIM BYCKOBBIM MOMEH TGM,

B npnsoaax aupToB MaccoBoro NpUMEHCHHS HCHOIB3YIOT 2cHEXD -
Anie AHMTOBLIC SMEKTPOABHFATETH ¢ KOPOTKO3AMKHYTLIM  POTOPOM:
13 XCKOpPOCTHbIe MasouryMmible thnos 4AH (3awnwennwvie) 1 4AQ (c

~————

T 6 €2 0r 45 0& M
Myaz

Ny

£ 4‘”:‘“

Puc. 107. Mexauudeckie xapaxTeplCTiKi 5ICKTPO1BHraTe el

a — NOCTORNHOTO 10Ka, 6 — NEPEeMenHOro 10kd

BV IMTeabHOR BenTHistineli). Tpexdasupie KOPOTKO3AMKHYTHE O1-
' W AByXcKopocTHbie aBRratein Tuina 4AE co BCTPOCHHBIM TOPMa3EM
QLHMCHSIIOT B MPHBO.iE JEKTpOTadcH 1t Tavadeid MOIOpeIbCosbX A0-

BB oreuecTBeHHOM KDAHOCTPOCHHUH CYWECTBVET TelJIEHUMA K fipe-
‘VHICCTBEHHOMY NplUMeHeHHI0 ABHrareell nepeMesHoro toka, He tpe-
OJUHX CNEelHadbHbLiX npeodpa3osarenaell. B oraenbubix chiydyasnx asd-
PO MOILHBIX KPafioB MOMHO THTATDL NOCTOSHHBIM TOKGL 0T HHAH-
N AJLHBIX NPeolpaznBaTe.1eil, 10 NPH 3TOM CYHIECTBCHHO BO3 P ACTAK)
LEMOCTB M 3KCIyaTaunouunie pacxoasi, OIHako ABHraTC.HH T -
SHYOr0 Toxa 0o0ce yAOSHD! 1A% HCMONB30BAUHSA B FPY30HOIBCMIEY
.HHAX, TaK Kak ol cuocodun coziabBaTh OoJAnL'nil myckouosd o-
T, MO3BOJSIOT OCYUICCTBASTL PCIYJINPOBAHIC YaCTOTLl BpAULC:iHH
SMUPOKHX Ipefenax H MOTLYT HCMOb30BaTLCA ¢ GOAbUICH 4acToTod
JIDUCHHH, yeM ABHraTteH MepPeMCeHHOrO ToKa.

ITo cnocofy Bo36Vviiienna IBHIAaTe N OCTOSIHHOIO TOKA hoj1pa3ie-
‘0T Ha JABHTATETH NOCICI0BATEILHOIO, RAPAAICIBHOTO I CACL&Tidu-
v po30yxkacHis. Ha puc. 107, o noxkasanbl ecTecrsennnle iOxaHu e
O XAPAKTOPUCTHRU JIBHEATEACHT MOCTOSHEOMO TOKA, T. €. 3aBHCHMO-
*OAMCKAY KPYTAUHM MOMCHTOM Hd Bajdy ABITatTe s H €ro YdCToyad
T ULCHHS TIPH 101a4¢C HOMUHAJBYOIO HANDSIKeHHS.

NapaxKTeplCTHKa MBUTATCIAS HA3LIBACTCS K€ CTKOMN, eCdH fipH H3-,
‘HOIHH MOMENTA LAarpy3kil 4yacToTa BLauileHus .IBHIdTe ] L3MolsieT-
He3HaunTeblio. ECaM He npy H3MEeHCHUH HarPy3hH POHCRLANT sia-
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gUTELHOC H3MEHCHHE YacTOTH Bpaillelils, TO TaKas XapaxkTeplcTiHKA
Hasmipaercs M rKoH. Haubolice msirkast xapakTepHCTiiKa y iBHIa-
Tens © MOCJICI0BATEIbHBIM Bo3OyxieHneMm (kpupas /). Flando.ee
JKECTKOI fIBJIsIeTCs NapaKTepUCTHKa ABHrarte.as ¢ napajJieabiibiM BO3-
OyxaenneM (kpusas J). XapaKTCPHCTHKA JBHraTCIs CO CMEIaHHbIM
B036yKaeHHeM (KpliBas 2) 3amimMact cpe/iiec noaoxenne. Maxcinmadin -
HbIl MOMEHT iBHraTejeil MOCTOAHNOrO TOKa OTPallHuCH TOKOM KODOT-
KO0 3aMBIKAHHH H MOMKCT BO MHOTO Pa3 NPCBLINATL HOMHIAALHDIG
MoMeHT Moy, OaHaK0o MaKCcHUMAJLHBHT MOMCHT OFpaniuCil YC.I08HAME
Harpesa JABHTATE st M MEXaHHYECKhO NPOUNOCTBLIO IBHTATCIs M Mena-
nusma. Ilosromy TOCT 184—71 ycranap.insact npeieblo 10il) Cue-
MBI HArpy3RH 118 J(BHFATEICH ¢ 1OCIEI0BATCIBIBIM BO3OYAK 1oiHieN.
M/Mupoy=4-=-15 HOMIHAJIBHOIO MOMCHTQ MPH HOMHHAJILHO UaCcrore
spattenist 1 Al/AMu,u=15--5,5 upn Tpuianin ¢ Mecra.

Tl OHYCKaBHI TPY3a MCOAAHHSMOM, LAICIOUUTM IBHIATC b fTOC 541 -
EOTO TOKa, HePrisi NOMSITOro rpy3a BOSRPALLALTCH B CCTh (P i
pAaLHUsl YHCPIIY, 410 SIBASETCH TaKAC DPCHMYILCCTROM ABUIATe itil Ju-
CTOSHHOIG TOLA.

Haudobiiee npinicHenHe B MeXallH3Max KpaBoB NMCIOT JBucG! . i
€ 10CCO0BATCALGHMM 8030y Jenuesr 51aro1apa MATKCI Napairepli-
CTEKE 1 BBICOKOMY 3HANCIHIIO NYycKoBOro soMenTd. JIBimenne veosa-
HUsAd, OCHAU(CHHOrO 3TIN ABHTATC]ICM, NP MadbN Harpysskax Iipo-
HCNOIT Co 31aUITRILE0 (oJce BBICOKIIMI CROPOCTAMI, UeM AP IPy3e
HOMIHAIBHOLN BCCA, YTO VBEJANUNBACT IIPON3EOINTC/BHOCTL MAalrHIiLL.
Iipu nenoandoBanuin 97010 ABHFATEIs HAI0 YUHMTLIBATH 3HAUHTC ibHOC
M3MEHCHHC UacTOThl BpallleHHd ¢ H3MCHEHHeM Harpy3Kkil. ITo 00Ve 108
JHBaET MIHNHMaJbHOE 31auClHe Harpy3kll, COOTBETCTRytoulell Makcil-
MaabHO LORYCTHMOI 4acToTe BpalieHllss poTopa ABHTATEId Huga =
= (3=-3,5) fluon. DTOMY COOTBCTCTBYeT MoMenT Harpysxu M=0,1 M.

ZlBnratenu ¢ napaaieablibiM Bo30y KIEHIICM NPHMEHSIOT B TeX Me-
Xail3mMax, rie No yCIoBHAM TCXHOJOYHYCCKOro npolecca Tpedyercs
AOCTOSUIIBIT MOMCHT Ha By W BO3MOKIOCTD IL1ABHO 1T B J1OCTATOYHM
LIMPOKIX Mpele1ax peryiipoBath uacToTy Bpamenus. Jeueare.au cic-
WanH020 8030ysNcdenus NMCNOAL3YIOT B TCX CiayuasiX, KOrjaa Tpeavercs
Goabiuolt DYCKOBOIl MOMEUT H CMATUeHHasi XapaKkTepHcTiKa, nanpivep.
Y MalnH, B KOTOPBIX Harpy3ka B OTHEJIbHLIC MOMCHILI MOMKCT OhITL
6au3ka k ny.no. HanGodee wacro aBMratedu CMelldHHOTO BO3OYKIC-
HUA [DHMCHSIOT B AMCNAHH3MAX HHOBOPOTA W LHEPEBHKCIIIST.

Tak kak ncne.ib3oBailMe ABHraTedcii MNOCTOANNOIO TOKA TpedyveT
MPHMCTIeNHS CHeUHAILILIX BRIUPSMHUTEeI el NPEODpasy oMUY ToK 1po-
MBHILTENHOH Y2CTOTBL B HOCTOSHIBIL, KaK yae FCBOPHIOCH, NPeLilot: ii-
TCALIO YCTalaBIHBATL B NOTLEMRO-TPAHCTIOPTHBHIX MOHIHIAN Do
Hble ABHCATCIH HOPCMCHHOPO TOKI, NHTAIOIMHECH HAHMOCPEICTE G 01
CeTH, e TPeGYIOHNC J0POrHY mpeoBpasoBaTeAbILIX yCTPOLCTB 1 iIkie-
foulne Meubttil noe, radapuTit 1 cTOUMOCTh. Kpanopbie aciuxpoiubie
gsuraresan cepuit MTT, MTH, MTKE n MTKH xapaxrepusyrores nosni-
fWEHHOI Hal PY30UHON CROCOGHOCTBIO, GOALITIMIT HYCROBLIMI Ao fon -
MH NDH CPaBIPTCILI0 HCOOALIIEX HYCKOBBIX TORAY, VAJILIM Bre\iv.OM
pasroua.
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Mexaunyeckas XapaKTepHCTHKa 3THX ABHrate.qeil B palouefi uac-
1m mecrkan (puc. 107, 6), nosromy OOBIYHO 4ACTOTY BPALUCHHA CYH-
130T NOCTOSTHHOM H He 3aBHCHALUEH OT HArpyskH. .

Heurateau ¢ KopoTkozamxkHyroim poropom (kpueaa I Ha puc, 107,
7)) OoJgee Hale)xHbl B 3KcnayaTtanuu H Oo’ee leiesBbl. Ouy upHMens-
ioicst B TeX c.yuanx, Kor/a He TpeOyeTcs: NJaBHOC pery HpoBatne CKo-
DOCTH ABHZKCHHS MexaHnsva. OHR NpUMCHSAIOTCS, Banpumep, 114 NpH-
A aviekTpoTadell, kpan-0asox, MeXaHH3MOB KPaloB, NOIBCMUIIKOB
1 BCAKOIO POAA BCHOMOTETCIbHBIX MexaliamMoBn, paboTaoulny B noBTop-
i0-FDUTKOBPEMEHHOM PEIRINME CO CPaBHUTEILHO Hefoabiuol uacToTol
s sioucitiil, Jdaabheiiinee paciiupenuce 00.14cti HCHOIL30BAaHMHST 3THX
bUraTesdeil OrPaHHUMBACTCS HX HAUPEBOM NpPH NOBBILIEHHON YACTOTE
GuIGUeHNI, ONYCKAeMbIMII YCKOPEHHSIMH MCXalH3ia B npoilecce nye-
e 0T B HCKROTODPBIX CIydasiy AONYCKAaCMbIM 3HAYEHHEM CHIALL 11VChOBOFQ
Cra,

ABiratean ¢ KOPOTKO3aMKHYTLIM POTOPOM MOAKTIOUAIOT HENOCPe-
1BCIIIO K CeTH, H B MOMCHT nycka cH.ja Toka B 4—6 pa3 npenuiniaer
roiHagbHoe 3HaueHHe YCTAHOBHBUIErocst ABH:keHHst. Maxcnmasiunas
[AFPY3Ka aCHHXPOHHOTO ABUraTe/ss 4eTKO OrpanHucla 3uauenieM ero
LPUTHUECKOTO (ONpoKHALIBAIOWEr0) MoMeHTa., BosvomnocTs
JCHOCIb30BANNS ABHTATe st NPH 1arpyskax, OJH3KHEX K KPHTHUECKOMY
MOMCHTY, OTPAHHUKBAETCS He TOJbKO ONACHOCTHIO Nepexoja Ha He-
<CTOfiYHBYIO YACTb XaPaKTCPHCTHKH, HO H PE3KO BO3pacTaloWLlMI [10Te-
DSINL K Ype3MepHbiM narpesannem asnrareas. [1oatomy acuHxpoUHbIA
JAIFATEIb HEb35 HArPY KaTh l@XKe KPATKOBPCMEHHO MOMEHTOM Bbillle
0% kpuruueckoeo momerTa Aas pasurartesdefl ¢ QasHLIM POTOPOM H
wire 60% nyckosozo amomenTa (MoMEHTA BK.AIOUCHMS) A ABHrare-
101 ¢ KOPOTKO3aMKHYTBIM DPOTOPOM.

B npakTiyeckux pacyerax npHIHIMAIOT, UTO PA3rOI MCXaHH3MA Npo-
CXOAHT APH HCKOTOPOM YCJIOBHOM MNOCTOSHHOM 3HAUEHUH CPCiHEro
1+ CKOBOro aoMeHTa My s, PA3BHBACMOIO ABHTATEIEM B HEPHOI( MyCKa.
ITOT CpeAlHil NYCKOBOII MOMEHT A4 ABHrate.eil ¢ KOPOTKO3aMKHYTHIM
OTOPOM NOICYHTHIBAIOT NO NPHBELIEHHLIM B [aCAOPTC KPATHOCTSIAL 11VC-
uBoro Kmyes 11 Makcumaaoioro Ky moMcuros. Kparitoets cpeiiero
JOMENTa 3a neplos nyexa

Kop~—

5 Kyex K,

Kpauosoe oGopyropaHHe A0JAKH0 Haj eXKHO pabuTaTb NpH Hanps-
helHH B ceTH, coctanasiowieM 85% nomuuadanHoro. Iostomy cpeanuit
IVCKGBOM MOMCHT ABHT2TCIR € KOPOTKhO3AMKIVTHIM POTOPOM ONpeseas-
OT Mo crelyionlell 3aBHCHMOCTI:

A1Ilch=098521’L1HO\(KCp7 (27)

A0 M o — HOMHMEAILHBIT MOMCHT 1BlUTaTe s,
BO3MOKHOCTL GPHMENCHHS ABHTATCI2(T ¢ KCPOTKOZAMENVTLIM POTO-
J0M HeoONOANMO NPOBRPATh NYTCM pacueTa, OPH LGTOPUM OIINC If-
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T [IoJyvyaeMble 3HaYeHHsT YCKopeHia NPH NMycKe, YTo UMecT ocoboe 3Ha-
yeHue AJIA MEXaHH3MOB NepeABHKEHHA, FAe NPH NPHIOKCHHHA NYCKOBO-
Fo MOMCHTA BO3MOZKHO NMPOOYKCOBBIBAHHE XOJOBBIX KOJEC MO PedncaM,
JlBHratean ¢ KOPOTKO3aMKHYTLIM POTOPOM HMCIOT CJeAyloluue ue-
20CTATKH: NYCKOBOR MOMCHT (4 ¢.1CA0BaTE.IbIO, Il YCKOPCHHE MeXanus-
Ma) pH NDYCKE HMECT BLICOKCe 3HaucHlle, Ol3KLE K MaKCIIMaJbHOMY,
ITO 3aTpyAHAET YIPABICHIC I BLI3LIBACT BLICOKHE NHAMHYECKHC Ha-
IPY3KH B 2JeMeHTAX MeX21I3Ma U packaunBaHie rpy3a; BCC HyCKOBbIE
noTepH, nponopuHo-
HaJblible KHHETHYeCKO#H
3Hepr¥H NpPHBOAA, HAYT
Ha HarpeB 0OMOTOK ca-
MOro JABHraTeJisi, B TO
BpeMSl KaK B JABHrareje
¢ (asHblM  pOTOpPOM
yacTb MOTEepb HAET Ha
HarpeB NYCKOBBIX CONPO-.
THBJ/EHHH, pacCnoJIOXeH-
o HbIX BHe ABHraTens; 3a-
Me Mmin nyex M"’”""ﬁl}f "M % prﬂ.HeHHgCTb perysu-
pOBaHHs 4acTOTH Bpa-
Puc. 108. Cxema pasrona Me\aHH3MOB ¢ MPHBOROM  [eHHS NPUBOAMT K He-
OT 371EKTPOABHTaATEIsl nNepeMeHnoro ToKa ¢ Q)aanbm O6XO}IHMOCTH NoBbILIe-
poropom HHS 4aCTOTHl BK.IOUe-
HHIl, YTO TakKe MOBH-
IaeT HATPEB KOPOTKO3aMKHYTbIX ABHraTe I eil.

Acunxpounbie ABHraTeIu ¢ ¢pasnoin poroporn (kpupas 2 Ha puc. 107,
6) HMEIOT HEeCKOJbKO OC.bluyio Maccy, rabapuTbl M CTOHMOCTb, 3aTO
IGTepH 3HCPTHH B OGMOTKAX IpH HNCPEXOJAHLIX Tpolieccax Mclibile, YeM
y ABHraTedeil ¢ KOpOTKO3aMKHYTLIM poTopoM. TToaTomy ux panuoHa.ib-
HO NpHMeHATH NpH Gojee HanpsukenHom pexkime pabotbl. OHH, KaK H
JABHI'aTeJH NMOCTOSIHHOTO TCKA, BK.IIONAIOTCSt B CETb Yepe3 pery.inpyemMble
CONPOTHB.IEHHsT (peocTaTthl). B 3aBHCHMOCTH OT 3HUUYCHUSA CONMPOTHBJIE-
HHs Pa3roH JABHraTeist OCYLLECTBJASETCS MO OIUOH H3 UCKYLCTBCHHGLX
xapaktepucrux (puc. 108). B HavaibHB# MOMCHT CH.a TOKa orpadu-
jeild MAaKCHMAbHbIM conpotuBieHneM. XapakTtepuctuka [ jBHra-
Tesist HauOosee KpyTaa. Pasron MBiratedst NPoHCXOIUT MO JHHIH a—8,
rAe Y4CTOTa BpalleHns ero BospacTaeT oT Hyas 10 n;. Ilocae storo
CONPOTHBICHIIC YMEHBLIAIOT H ;iBHIaTeab NCPEXOAHT Ha APYryio Xapak-
TEPIHCTHKY 2, 110 KOTOPOi{l €ro pasronsioT A0 YaCTOThl BPALIEHHS Ha.
3ateM CHOBA CONPOTHBIEGEHE YMEHbIIAIOT, CHIA TOKa BO3PACTaeT H pas-
FOH AaBHrare’ds NPOHCXOINT MO XapakTeplcTike J J0 4acTOTLI Bpaule-
HHusa 7. 11, Hakonel, nocJe CTKJIWUEHHsT BCeX CONPOTUBJIEHHN JBHraTe 1b
NepexOAHT HA eCTECTBEeHHYIO XAPaKTePHCTHKY 4, NIPH wOTOPOil 1 pado-
TACT € YACTOTON BpalLeHls /14, COOTBCTCTBYIOLICH MOMCHTY COIIPOTHB-

JeHHsd NPU NolbeMe RaHHOILO rpysa. ‘
DaekTpoaBurarenu ¢ dasnbM poTOPOM NpHMEHAOTCA A/ NPHBOILA
MEX2HH3MOB OOJIBLIMHCTBA KPAaHOB, NOABEMHHKOB, HEKOTOPBHIX 9KCKaBa-
1opoB. Heaccratkom HX fBJAserca TO, YTO Y HHX Heib3f MNOJYYHTb
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ACCTRHC HCKYCCTBCHHBIC MeXanrueckHe XapakTEepHCTHKH NPH MalbiX
1.C10TaxX BPaULEHHS.

Marcivaiabhbit nyekoBed MOMCHT Mpus uyex ABHraTtencil nocvosu-
1010 11 epeMEeHHOI0 TOKa ¢ (haslibLiM POTOPOM OFPaHHYEH HUKYCCTBCH-
HLMH  (PEOCTaTHBIMI) NapaKTepHCTHKAMH, M MaKCHMAaIbHLIT MOMCHT
£ NCPHOL NMyCKa MpUENMAIOT B Npeaenax (1,8+-3,2) Myon. Laa 3THX
cpnrartedefl cpelHHil HYCKOBOIl MOMEHT ¢ A0CTaTOYHGIl 1.8 npaxTiige-
CKHX PACYeTOB TOUNUCTLIO onpeleaseTes GopMyaoi

Mmax naycy -+ ’”m!nnyc.\'
Mnycx = 5 . (28)

- C uenbio obecneueHns pa3roHa MeXaHH3Ma PCKOMCHLYETCs! IPHHU-
MaTh Mupinnyex== 1,25 M. TIpH mpaxTHueckux pacuerax peKoMeHI1yeT-

[24] npuuuMmaTh chaelylOlUHe 3HAUEHHH UYCKOBOTO MOMCHTA 3.€KT
posBHraTeils:

Tun 3aexrpodeuzareas ycroaoi moment M.

Tpexdazuniii ¢ (pasublM po-

TOPOM . . .. . .. (1,5=1,6) Miom
Tpexdasuni ¢ KOpOTKO3aMK-

HYTHIM POTOPOM . . . . . (0,7+-0,8) Mnax
TToctosuHoro ToOKa ¢ napan-

JleJbHBIM BO30YXISHHCM . . (1,7 1,8) Muon

[locTosinnoro Toka ¢ mnocae-
10BaTeNbHBIM 5036y>x,:1e-

HieM . . . . . (1,8=-2,0) Miom
TocTosivHoOrO TOKa co cme-
WwaHHbLM BO3OyXKaeHHEM . . (1,8+1,9) Mion

3aecb Muom 1 My — COOTBETCTBEHHO HOMIHAIBILIT 1T MaKCIMaL-
bl MOMEGHTBI ABHraTe s, yKasauuble B nacuopre. Boabiine petivun
OTHOCHTCA K ABHTATEJNSM C NOBBILIEHHBIM CKOJb)XEHHEM.

[To KOHCTPYKTHBHOMY HCHOJIHEHHIO 3.1€KTPOABHraTe.H Nnoapasie’s-
1OTCS B 3aBHCHMOCTH OT cnocofa KpenJleHis H BHAA 3aULHTHl OT BO31CH-
CTBHSl OKpyXawlueh cpeant. JBHraTesH BHINYCKAIOTCH ¢ BEPTHKAILILIM
H TOpPH30HTAIbHHIM PaCHOJI0KEHHEM Baja; ¢ KOPNycoM, HMEIOLLIN 215
KpenJjeHusi cueunasnbusie Jans uiM (aanen. Hekotopole jBurare.n
HMeIOT OJHOBPEMEeHHO H Jansl M ¢aneu. Pnanuesble ABUTATEIH IUH-
pm\o HCMOJb3YIOTCH B NPHBOE 31eKTPoTadeli M HEeKOTOpbIX 1¢6e10K.

B psie cyuaes uenoan3ywTcs Tak Ha3niBaeMble BCTpaliBaeMLle ABHIa-
TeJH, He HMCKOUlHEe CTAaHHHBL, NOJIIMNHHKOBLIX LUHTOB M Bata. Taxile
LBHraTeMH BCTPAaHBAIOTCS HENOCPEICTBEHHO B KOPIYC MAalLHHBL, LAIPH-
Mmep B 6apadan aackTpoTadu (cM. puc. 10).

Bce Ooobliee npuMeHneHne B KpaHax M 3.JeKTpPOTa.lfX NoJyualor
ABYNCKOPOCTHBIC 3JCKTPOABHIATEIH, MNC3BOJAIOWIVE HCDEKIIOUCIHCN
nap MoJIOCOB H3MEHATL 4aCTOTy BpallleHliss poTopa M HOIydaTh ,iBe
CKOPOCTH BHIKEHHUST MEXaHlI3Ma.

PaccmaTpuBas xapaktepHCTHKH ABHTaTenefl, cjelyeT pasjiiarh
ABHrarte.JbHblR M TOpMO3HOIT peximbt UX paboTel. B dsucareavromn pe-

-
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Husie [PHBOAATCA B JABHIKEHHE Padouve Opralibl Mallnubl H NPOHCXO-
AT NOAbeM rpy3a, NepeaBHXKeHHe KpaHa WM TEeICKKH. B ropmoznou
percuse ABITATeqb 3aMeLIsieT ABHKEHHE MALUHHBI HAW NpPenATCTBYET
PA3BHTHIO YPE3MEPHO BLICOKOH CKOPOCTH (HanpHMep, npiH ONyCKaHHH
rpvsa). [1pn paGote B ABHTATEIbHOM PEXKHME Hanpas.eHHe BPaALIEHI
ABHrATe s COBRajacT ¢ AeificTBHeM MOMCHTa. B TOPMO3HOM pCXKHME

MOMCHT ABWrateisi Hampas-

Jcll NpOTHB  HamnpaBjeHHd
9 for  modsem 5) BanLeHIFﬂ. [Tpumepamu pado-

P rrmug
i TLl ABHraTte iss B TOPMO3lOM
' pemHMC SABJSIOTCS] OrpaHHye-

N 10 HUE CKOPOCTH CRYyCKa TsiKe-

Me JbIX  TPY30B, 3J€KTPHUECKOC

M " TOpMOIKCHIIE KpaHd HIH Te-
—-— % JeZKH Tepel ocTaloBKoil.

v Repeit- PaccvoTpuy  pas.iiunble

peyKuMBl paloThbl, H300parKkeH-
iinie ua puc. 109. Tlpumewm 3a

X ‘\M‘” NOJOKHTCIBHOC HaNpabicHIie
@ BpaillCHHe NPOTHB XOAa 4aco-

@ lv M‘K p BOIH CTPRIKH. Torpa npu noab-
W lr eMe rpysa (a— BBEpxXy) Mo-
. MeHT apuratenst Mygp 0A0KU-

TeJIeH, MOMEHT CONPOTHB/ICHHS

Puc. 109. PemuMul paboTet 3JeKTpOABHTA- M, oTpuuaTCen.

Te/leil TPY30N01bEMHBIX MALIHH! Ilpu paGore asuratels B

@ — ABHralcabHbil PeXHM: 6 — 3MeKTPOTOPMO- MCXaHH3ME nepeﬂBHH{eHHﬂ H

e nph ncpe;enmenn‘u: aTcunm.“»oi'l.cnch noBOpOTA (a——-BHH3y), KOr-

Mu db S rpy:gﬁ“—éﬁlﬁ{algnu)ncﬁ\lql;lls)(ywpemnm, e— A2 ABHraTelb npeoio.ieBaet

MOMENUT CONpPOTHBJ/EHHS, MO-
MEHT ABHIAaTes! TaAKAEe NMOJIOKHTEICH, 2 MOMEHT CONPOTHBJCHUSA OTDH-
uate.ied. Ec/iu ke npH ropH3oHTa/ILHOM ABHKEHHH HMCETCSl BETPOBAs
1arpy3ka, HOMOTaioulast ABHXKCHHIO, a JABHraTelb MNPOTHBOAEHCTBYET
aABuzeHHio (6), TO NPH 3TOM OCYUICCTB.SICTCSI TOPMO3HOH peXKHM pa-
0OTLI ABHraTeIs U €70 MOMEHT CTaHOBHTCA OTPHLATEIbIIBIM, & MOMEHT
COlIP THB.IEHHSA NOTOKHTEAbHBIM.

[pu onyckaHun TAMKeabIX Fpy30B (&) ABHraTesNb paspuBaeT Top-
MO3HOM MOMCHT, HANpaBJAEHHbIA IIPOTHB HANPABICHUA  ABHIKEHHH,
B 3ton cayuae MOMEHT jIBHraTte.1s fIBJISIeTCH OTPHLATCILHLIM U 3TO
ollvCRatine nassiBaeTca TopMOo3ubl M. Ecim e onycexaercs qderknii
1pi3. BOC KOTOPOrO He MOMKET 0peo/ic.]eTb MOMCHT COMpPOTHBJICHHIT B
MEN&HII3NMC, TO ABHIATCIb Pa3siiBaeT MOMCHT, HanpasJeHHb B CTOPO-
Hy ABUAeHUs rpy3a (8). B 3ToM ci1yvyae MOMEHT ABHraTes sl MOJOXKHUTeNeH
I T{LOC ONYCKAHHe HasbiBaeTes ¢ 1110 B bl M. Moveur coupoTtus.ielus
TPCHITG B 3J€MEHTAX IIPHBOLA B 3TOM cJayuae OTPHUAaTe.Iblbil,

Tar kak paoTa 3J1eKTPONPLBOIA TPY3ONOBEMILIN Malllil 1pOHC-
NOTIT B HOBTOPHO-KPATKOBPCMCIHOM PCIKIMC € UACTLIMI nyekavil H
OCTAHOBREMH, TO BecLMA BaALO ofecnednTh 3aIHHTY TCKTPOIBHITETE-
A5 IYCKOBOIT amitapatypsl o7 neperpyvaki uneperpesa. [Tostosy nee
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MalIHELL cHA0KaloTCs PasIMuHbLIMH aBTOMATHYECKHMH 3allliTibvi It
6.00LHPGBOUHBIME YCTPOICTBAMH. DJIEKTPONPHBOLBE, HMCIDLLIC ra
e ¢ (asHBIM POTOPOM, cHAGKAIOTCH YCTPOHCTBAMHU, ofecheuisaio-
HUIVH @aBTOMATHYECKHH KOHTPOJDL 33 PeXKHMOM IlycKa 3JeKTpo1slra-
ecIcH. YIipaBideHre 3.JeKTPOABIraTe I sIMH N0 1LEMHO-TPAHCTIOPTHBIN Ma-
HiH OCYHLECTB.ISIETCS] C IOMOLLBIO KONTPOJLIEDOB, MArHIUTHBIX 11y C.dTe-
JCil, KOHTAKTOPOB H.JIH PEICHHO-KOHTAKTODHDBIN CHCTOM.

[ToaBoa ToKa K 3JCKTPOABHIaTEIAM NPOH3BO/UITCA YCPE3 Tpe ilvil
ruhnie KaGed M KOJIbUEBbie ToKONpHeMEIKI. Halie BCCro B MoCTH3hiy
WpPUAHAX, NePerpysotiLiX MOCTaX, MOHOPCILCOBEIN TCJICKKAX H 1. il
HEHMEHAIOT TPOJJICH, H3TOTOBJIEHHLIC H3 CTAILHOTO HPOKATA HIH H)30-
COJ0NI KPYRIOro ceuenusi. B Kauectne  TOROCBOMIBIN 20033l
HCHOIB3YIOTCR YyTYHHBIe Hial rpaduToBble 6alliMaKH, CKOAb3SIHE {10 16
CORNHCCTIN T POSLICS, HIH POSKH, RATSULHCCT 11O HOBCHNHOCTI Hhos e
i Tudkie kadedant HCNoab3yIoTCsT HPH ABIVKCIHHIE MATILH HA e The
PO DACCTOSIII 1 ¢ HEBLICOKOT ckopocThio (ed. prc. 17). L rog
Pl Tuna K OBPALLAIOUIIMCS MCOXAHNSMAM HCHOAL3YIOT hodihdenisg i
o OHOMHIGIL 3AKPCILISCMBIC HA KOJOHIC Kpaa.

paBuanttbiil BHOOD MOUUIOCTH AJCKTPOIBHEATEI INCCT Oohibon

S UCHIC: ABHPATCIDL HEAGCTATOURON MOUIHOCTH NEPerpeBacTes H Iipei-

PBCACIHO BEINOANT H3 CTpos (Heperpy3na JIBHFATE 51 € NJOI G0 1hy-
T il 3 LIedKoBOIE n3ociieli na 235 cokpamact ero ¢poK il oL

S et 10 HECKOJBLRIN MecstileB, a neperpyska na 50%  npue i
| HCATEL B HEr0,(HOCTh B Teyelllie HEeCKOIbKHUX HACOB); YeTanasse =

“reIs 3aBLIIEHHOH MOUUHIOCTH 3KOHOMHUECKH Heileecoodpasng .
" POME TOro, NPUBOINT K CHIMKEHHIO €r0o 3HepreTHUecKHX MOKa3aTe.Iok
(111 M KodP@UUIenTa MOWHOCTH Y aClIXPOHHBIX ABHTATe 106}, M. ot
LPHBOCTH K NMOBLILUCHHOMY H3IIGCY H JAXKe MOJOMKC 2JICMCHTOB Mey?
nH3Na.

Ocotennioetit paGoThl 3JeKTPOIPIBOLA TPY3OHOIBCMHLIX  Naini,
. C. epeMeHHast Harpyska, padoTa B IIOBTOPHO-KPATKOBPEMEHHG ] -
she ¢ GObIION HacTOTOH BRIIOUCHI, CI0XKEDLHT LK padoTnl, 0; 0. b
S TEI0T cnelH@UUCCeKe TpedoBalilid K BLIOODY MOULHOCTIL 3JCKTH - 4ii-
rareds. On TOJKeH YAOBJCTBODSITE CACAYIOULIM OCHOBIIBIN T -
T

DM PadoTe B NOBTOPHO-KPATKOBPEMCHHOM PCKHME € 3aiaHunil i n
TOJZKITENLHOCTLIO BRJIIOUCHHS B TeUeHHC HEOrPaliueHHoro ier: o
SPENCHH ABHLATEML He 10JKCH IeperpesaThes,

NYyCKOBOI MOMCHT 3JCKTPOABHIRTE A G IKREN TS TOCTaIoue iy

SCCMCUEHTIST Pasrona MENaHH3Ma € 300 anlbI Lohepaiie. BT s
TS MOLLHOCTb BBIOPANHOrO ABHIATE 131 HEO 40..K1A GbITh UpPEINIC )
“UILLIOEE, YTOSBL UPE3NCpHo GOJBLUIHC A ChapPCHH He BIHA OT3 0 13-
tefinbo na padoTy Mexainsaa.

13 33BIICHMOCTIN OT XapaxTepa BbIEOEac il MEXOHIBMOM Po "oTul
CRUIVAIOT TR PCHKINA HAFPCBA 3JCK PROIBHTATENA: #2901 1n-
WA, HSH KOTGPGM JRIFATC b YCNEBAeT HArPerbed 10 YCTARGHIBI ool
SVACPATYPU AHHEMINCCKOTO PABHOBCCHS; KPATKOBPCHCRKLI, T i
SODON TCMUCPLTYNA LBHFATeId 38 BPCMA p20oThl Be 1acTiiraer wcin-
HOSHBUICTOCS 3HAMCHUS, 4 Navahl MEA.LY  BKIOUCHISNMI  HacTo o .
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QOMTHEH, UTO JIRHIATCNL YCNEBAST OXJAAUTLCA A0 TOMICPATYPH Okp .-
FAI0MICT CPCILL; N0BTOPHO-KPATRGEPCICHALLL, 1IPIL KOTOPOM [IB'IFaTib
3a BpeMs OIHCro BKIIONCHIST HC YCUCBAeT HarpeTbest Jl0 VCTAHOBIB-
pielics TeMnepatypbl, 4 33 BpeMmd May3bl He yCHeBAeT ONJAAHNTLCS 10
TeMNCPaTyphl OKpyrRaouled cpeinl. B mocacnicm caydace npH Kaxinu
CACAYIOULCM BRHOUEHHI JBUTaTe.1b HaulHaeT paloTy HpH Temneparty-
PC, HOCKOOLKO HpeBbiliaoniell 1auaabHyio TeMOCPATVPY ipe1bliyuiero
prooucHst. CHVeTsE HCKOTOpPOC BPCMst TeMIlepatypa ABHIATeIs Hauil-
20T K01e0aTbCsl MeX1y HEeKOTOPBIMH HaHMENLUIMM 1 HaHOOIbUINM
3NAYCHISMHM, OCTaOUUIMICH ApH AaJdbHeduiclt paboTe HCH3MEHHBIMH.
Mo oxnoMy H3 3THX Tpex pCKIMOB NPOH3BOAAT BLIGOP MCUHOCTH
saextpoiBHrareas. Tak, nas ABHraTteIci MPOICTKHTEILHOIO PerAiliMa
g HOCHOPTE HA AIEKTPOABUraTeNb YKA3LIBACTCH HOMIHAALHAT Moul-
HOCTL (O3 OTpaHIiveHIsE Bpedenn #X padoTul. Jlas Burarteael kpatso-
BPEeMOHHOrQ PCIKIMA YKa3bBaeTcs HeCKO.bKO 3HauycHuii BpeMCUH pa-
OOTBE #f 17151 KA IOT0 3HAUCHNS VKA3biBACTCH HOMHH2,HbHEH MOMWIOCTH.
BuGop .ipnrartedeit, paGoTaiomux B 3THX PCAKHMANX, NPOIIBOIHNTCT 110
YC10BE10, urolbl pacucTHasi MOWHOCTE HC OPCBLINAJga HOMINAALIYIO
MOLLHOCTH 2BHTATCIA.

Tt rirv3onoLeMHBIX MalliE Hanboa0e XapakTepHbIM - sIBAfeTCA
padotra Buratens B MOBTOPHO-KPATKOBPEMelHOM neztlive. B atoy cay-
Yae 15 HEeCKOJADKHX HOMINAJbHLIX 3HauelHit OTHoCHTe bR Tpo1ud-
AHTeunoetn BRatouchus (ITB=15, 25, 40 u 60%) upneenchw cooi-
BETCTBYIONIE JHAUCHNA HOMIHAJIbHLIX MOLULHOCTCH HPH IPOLOKIITCIb-
HocTH niraa ve Oodee 10 mua. Tlpu Goanluedl npoOIo0/KIITe ILHOCTH
nHKJAa pekuM paboTel cunraercs npojgokuTennuuiM  (ITB=100%).
C vBeanueHNeM OTHOCHTCILHON NPOI0LKITEILHOCTH BKUOUCHUST OMH-
HaIRHAS MOULHOCTD, HOMINQJILHBIT MOMCHT It HOMIIAIbHAS CHJI4 TOKA
OAE€ @ M TOrO YK€ ABHTATEJST YCTAaNaBJBAIOTCH MelbLIHMI.

Ecitr dpaxtiyeckas npoaosKUTEILHOCTh BKTIOYENIS COOTBETCTBYET
OLHOMY 13 MepeyHcseNnHblX PEeXHMOB HATPEBA 1 eC.TH MOMEHT COiTPO-
THBJICHIS OCTACTCA HEH3MCHHBIM, TQ 10 KaTajory BbIOMDAT JABHra-
Tedb NPH 3a;1aidHoM 3navennu 1B ¢ HoMHNIAALHOK MOWIHGCTLIO He LH-
Ae pacuctnon. Ecan gaxrndeckoe 3nauenue 1By ve paruo novunais-
HonMy 3uauestio, To 6pkailiee K TpeGyeMoil MomlocTH Py 3HaYeHue
POMINAALHOR MOIWHOCTH Pyay 174 aCHHXPOHIULIX ABHraTedell u 1BHTZ-
TCI2Il ¢ HAPaN1CabHbIM BO30Y KACHHIEM HAXOIAT N0 3aBUCHMOCTH

Pyu=Py 1/1'IB¢/1'IBHO“. (29) .

B Goanignucrse ¢aydacs Harpy3ka rpysonoIbeMisiN Matuliy 1 13-
TCJILHOCTL HX palouilX MepHoJ0B H May3 8 Npoliecce padoThl HeolrHa-
rkoebl. Jast pacueTta citedyeT NOCTPOUTh HATPV3CUHYIO AllArpasMMy IBH-
raTeqaf, T. €. 3aBUCHMOCTb MOLLHOCTH M.JH KPYTsUIEro MOMeHuTa oT
BpeMEHH 3a NMepHoi LHKAa paborbl Mexanuima, Kaxnomy nepuoay pa-
6GOTHE, T 0. KUKAOMY MOMCHTY Harpysku Mg mMoumgiocta P, COOTBETCT-
BY!OT OMPEILTeHHLIC NOTCPH I KOJMHUECTBO TEMNTOTH], BLILEIACMOC B UBH-
ratee. HroOLl 9JeKTPOABIraTe b HE HEPEerpeBaiIcs, CIo 3KEUEL.1eNT-
HOa 1o raepesy (cpednexk8adpaTuunas) AOWHOCTs, ONpeaedsenas
YuetToM 3HaHeHHIl MOMEHTOB, Pa3BHBAEMBIX JIBHraTeieal B pas.aHyHLe
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HepHOL padoTL MeXaHu3Ma ¢ passIHYHBIMH 110 BeCy rpy3amu, ne 10J1-
AHA NPCBLILIATD HOMHHAIHHOH MOUIHOCTH NPH AaHHOH NMPOJOKHTE.Ib-
noctn praouenus. Jdas toro uto6bl OUeHUTH paldoTy MexanusMa no
HOTLOMY FPV30B Pasaidiioro Beca B YCIOBHAN NOBTOPHO-KPaTKoBpe-
MCHHOTO PCAKHMA, HYKHO TMPHBECTH 3Ty pa()oTv K IKBHBA.ICHTHOMY 110
HAPRCBY PCANMY C HCH3MEHSCMON Harpy3Ko# M TOfl ke OTHOCHTEILHOI
PO KHTCIBHOCTBIO BKIOUEHHS IB.

Cpe; lHCI\BEl,'[])aTH‘HIbIH MOMCHT, He M3MeHseMblil B TCUeHIle IHKAA H
JRBITBILICHTHDIT MO 3HAUEHHIO 10Tepb AeiicTBHTEIbHOI 1IepeMeHHoH
Hi1 PV3KE, OOPCICTSCTCS 0 ypaBHEHHIO

XY —5—\M2
YR VI S : (30)

Mliye — Cpe.(HAi 11yCKOBOH MOMeNT; If, — cymMMa BpeMceit pasroHa
MU HillsMa B PaSTHUHbIC MePHOAB Pa0OTLl H ¢ Pa3IniHOH HArPY3KOil;
M VOMCHT  CTATHUECKOTO CONPOTHBICHHS MPH AAHHOIl HArpy3Ke;
f,  BPCMS YCTAHOBHBHICTOCS ABHKEHUs TPH 3T0il HAarpyske; X/ — 00-
M CVMMA BPCMeH BKJIQUCHIS 3JCKTPOIBHIATE st 3@ O/UIH LKA, VUH-

P olntast HepHoIbl YCTAHOBHBLICIOCA H HEYCTaHOBHBINETOCA JABHAKE-
| S
[

peAHT TYCKOBOI MOMCHT asnratedst M.y, sBISETCS HOCTOSITHOM
eIl onpeteasieMoli XapaKTepHCTHKaMH ABHraTeas H He 3aBH-
CHHICH GF XapaKTepa BbiOJHseMOll MexaHHu3MoM paborel. [Tpu apyro#
100 She HA MCX@HH3M M H3MeHeHHI XapakTepa pa6oThi (MO1beM HiH
© CCRIAIHC TPY3A) MOCTOSIHCTBO Cpellero MyCcKOBOFO MOMEHTa Bbl3biBa-
¢ ACHCHIIC BPEMCHH Pas3roHa Mexauusma f,. ITo BpeMs 3aBHCHT OT
1 NMCTPOB ABHFRAtTeas (€ro MaxnBoro MoMenTa, IyCKOBOro MOMCHTa,
" Laibl BpAULCHHS) H OT napaMeTtpoB caMoro mexaumsma. IlTosrowy
¢ ieCHHe CPEeIHeKBAIPAaTHUHOTO MOMEHTa MOKIO C1e1aTh TOJALKO
e IIOPATIOTo 1BMraTe s, NPHMeHss MeT0.1 Noc1e10BaTe]bHbIX NpH-

voLennl, onpeieans ¢Hauagla OpHEHTHPOBOYHO HeOOXOIHMYIO MOLL-

It 00 CTATHYCCKOH MOIIHOCTH HIPH padoTe MexaHH3Ma ¢ HOMIHAIb-
11 TPV3OAL

[TeoaxonMe otMeTHtb, 410 Gopmyaa (30) sBaseTces NPHOJIIKEH-
1 1 14K Kak CcTeNeHb HarpeBa 3.JICKTPOIABMrare.]q MPONOPILIOHA.ILHA
Lol BIBAGMOMY MOMEHTY, a cliie notpedl.isiemoro toka. [Tpssoi npo-
Lo oHAILHOCTH MCXKY MOMCHTOM H CHJUH TOKa HET HH Y acHlXPOH-

| IBHraTe e, HU v ABHraTteseil noCTOSHHOrO TOKa ¢ NOCe10BaTe b=
fa pogOyvakienneM. OaHako B MPAKTHUECKHX pacueTax IToi HeTouHo-
i 00BIYHO TIpeHedperatoT. Ecn e HeoGNO MO NOgIy4YHTh TOYHbIR

ILTAT, TO NACHOPTHLIM XapakTepHCTiKaM iBrrateieil coelayer
W LTh CILTY TORE HpH 1aHHoM moMedTe 1 B dopymvay (30) noa-
1 sl BMECTO 3HAUEHHMIT MOMCHTOB COOTBETCTBYVIOLLliC 3HAUCHHS CILIbI

C e LHCKBAAPATHUHYIO MOULNOCTD, KBT, JEKTPOABHIITOAA 34 1le-
CocHHRIA ¢ YHYETOM NMYCKOBLIN LHCPHOL0B ONPCICTHIOT 1O 3aBHCHMO-

= M,n /9550, (31)
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rae f1—4YacTOTa BpalleHHs BaJjga ABUrartels, o0, MHH, TIPH MOMEHTE
Mep, H-M. T1o 37001 MOMIOCTH BBIOHPAIOT ABHIaTe b,

Ecau daxtuueckoe 30a4CHIC OTHOCHTCALHON HPOIOTKUTE TLHOCTH
sr.noucnus By, npn KotopoMm padotact MOXANH3M,  ONHYacTed 0T
HOMUHAILIIOrO 3nauckits [1By,y, To HeoGxo1uN0 Beannnuy £ npipe-
CTH K MOIWHOCTH [PH HOMIHATLHOM 3HAMCHIIT OTHOCHTE 16O 11p0.10a-
KHTEALIOCTIH BKIIOUCHIa 1o ¢opmydac (29) 1 0o Heil BHOPJTL 1BUra-
Teab. Jas obecneucndsi HOpMAaabHoil padoTsl BRIOpaHHblil . 13HraTedak
LOJZKCH HMCTh HOMHHAIbHYIO MOULHOCTL NPH 34,0101 1POLOTAHTR b=
HOCTH BERJOUEHHA He McHbUIC, uey nafiteninias no dopyvae (31).

Kpoye Toro, 100:KHO GBHITL CO0.110,1€H0 COOTHAIICHITR

/l/IHO\lKM >/ MIIIJX’

rie Ky— KpaTiHocTh MaKCHMAILHOrO MOMClTa ABNIATe s, ANHBOIMAN
LI aCHHXPOUHNBIX ABHIATEICIH B HACHOPTE, & 15 JIBHEATC el MOCTOsH-
HOrO Toka ONpeJesieMass 10 HCKENCCTBCHIDIAL  XaPak repieiikaM;
Mo — HOMIHAJIGHDIT  MOMCHT  ABHTATC. 1717 Minay — Mdacivia dbHbI
$axkTHYeCKIT MOMCHUT  CONPOTHBICHISE B AMCXUUIIMC,  OUpPCIC1eHHBIH
opu pabore ¢ HOMHHAALHBIM TPY30M I BKTOUAIOULHN B Cedst  MOMeHT
CTATHUYCCKOTO CONPOTHUBICIHS, HHEPIHOLIIIC MOMCHTL BpAaillajodliiXcs
H NOCTYNATEJAbHO jABHMKYULHXCS MACC MCXAHN3MA 1 Ipyia.

ITpu BuiGope ABurartesdst MO UPHBCACHIIGI MCTOINKC €ro Harpes He
NPCBBLILACT TONYCTHMOrO 3HAUCHUS, @ YCKOPCHISE PH NVCKC BOLICDARE-
Balotcs B 3adaHHbIX Ipejeraax. Eciiit neproinl pasrona inicior evilecT-
BEHHOE 3Hauellc N0 CPaBHeHNnIo ¢o BPCMCHCM padoTul 1BHIATEIS & Ve~

" 4
TaHOBHBILeficd CKOpocThio (fy>> (%) TO HCOGXOIUMO YHCCTL YXYAilue-

Hile YCI0BHIT OXJakAenHa NPl NCPeXOAHbIX npoueccax. Toria @opMy-
aa (30) npumer Bua

/ ‘“u\ih’gt" + E‘Wzt\'
My= |/ —=o -, (32)

BXth+ X1y

rae f— KO3huuucHT, VHITLIBAIOWGT Y.V UHCHIC VCIOBHN X 1amk1e-
HHA B lipouecce nycka (==0,85+0,99 :is 3acpuiteix  isdratedel;
P=10,65--0,78 1151 3aKpbiThix /BHraTesell ¢ pedpavi Ha i« opiuLce ApR
Haamaun BHewnero oGaysa u p=0,62-+0,68 -9 cawnnieinn ;1 0T~
KDBITBIX ABHTATC.1e1 ¢ BCHTHIAATOPONM Ha Bajy),

Has asurarteneil ¢ KOPOTKOZAMENYTLIM POTOPOM HCOONO (M TaK-
Ke TPOBepKAa BLIOPANIIOrO 3JACKTPOABITATCIST MO J0MVveKacM il sacToTe
BR.IIOUCHIT, ONPCACISIONLCil TCMI0BOH POmNM PadOTLl ABHIATC,is.

Kpatko cyMyupys ns10mcHioe, MOKIO HPUBECTH 0L I1C10BATENb-
HOCTb n0;100pa jiBurare.asa:

I. Mo sapaunony rpaduky paborsl MexaHniMa Onpelc snor dak-
Tuyeckoe 3Hauchue T1By,.

2. Onpereaaior cTarTiiueckyio MOUIHOCThL ABHIATCAS NpH pajoTe Me-
XalH3Ma ¢ HOMIHAJLEBIM [PY30M B COOTBETCTBII € VKA3aHISGI, TPH-
BEACHHBIMIH B I14BaX, IJ¢ PACCMaTpiBaIOTCa OTAC/LHBEIE MCXAHiIIZMBbl
rpy30ono1beMHbix MaulH. CTaTHYCCKYIO MOWHOCTb [€PCCYNTLIBAIOT Ha
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Adostniiadabioe anauenue [Byem no ypasuenuo (29) # no stoil momuo-
‘T TIPOM3BOAAT NPCABAPUTCALHLIIL BRIOOP ABHraTe s MO Kara.ory.

3. das Boidpatnoro ABHTATCsT OHPC1EIAI0T CPCINMIT MYy CKOBOH MO-
sttt Mipyen.

4. B coorsererBull ¢ rpaguikoM paldorul  MexaluiMa  onpelesior
ratiueekii MoMent M., a rakae Bpems uycxka f; 110 YPABHCHISM,
JAPUBCICHEBIM B COOTBCTCTBYIOWIIN TUIARAN 18 OT.ICILUBIX MCXAHH3-
Mo, 1 BPCMSL YCTAHOBIBIICIOCS ABMMKCINS £y upil paboTe ¢ Pa3JHIHbI-
S TPY3aMIL

5. o ypasuenmo (30) won (32) onpe.esisinT cpeIHERBaApaTHY-
AL MOMEHT, @ NO YpaBHCHHIO (3]) — CpeliiekBa 1pATHYHY IO MOILHOCTb.
1o 31001 CPCINCKBAAPATHUHON MOULHOCTH NPOH3BOASIT OKOHUATCILHbIMA
10 1D0P ABHFATESE N0 RATAJI0TY.

§ 21. 'mppasanueckuii npupop,

B unacrosiigee BpeMs MLAPaBinueckuili npnnojl naxoint Bce Hosee
JHPOKOe IIPHMCHEHIle B MOXanniMax TPy3010,IbeMIIbIX Maluud (.1aro-
Lapst PSLAY MPCHMYILECTB, K KOTOPLIM KpoMme NepeunclenHbx 8 § 18 oT-
Hoea1eA: 00 bHIgs Heperpysounasi cnoco0HOCTL N0 MOULHOCTIH 1t IO MO-
VULV BOSMOKHOCTD 1Epel1aBaTth 00able MOMCHTDBE 1T MOWHOCTH NPH
TLLABIX pasyepax Hoaacce riaposiepeiatil; Bo3MOMKHOCTb pesepeiipona-
HEs 1t YACTBIX TCPCKJIOUCHHIT CROPOCTH ABHIXKEHHSA; BO3MOMKIIOCTL JHC-
SHILIOIHIOTO yupapiena padoToll Malllipl, pery.1ipoBanie 1 apToMa-

aigis padouero nponecca ¢ HOMOHIbIO  OTHOCHTCILIO  MPOCTHIX
oo WCTBY Madblil MoMenrT HHCPUMHI Mexalnima, 3JICMeHILl  KOTOporo

CAI0Tea © 00ILUIMIT VCKOPCHIISIMIL, BO3MOACHOCTH OIOBPCMCHHO-
10, 1BOA SHCPIHI K HECKOILKHM padounm Mexanusya; yerofiuisas
Seqa mpH JGBX CKOPOCTHBIX POARIMAN, BLICOKAST H3LNCOVCTORYH-

S JICMEHTOB IIPHBO1A.

FiLipaniiiecki IpiBol yeranannaioT Ha CTPEIOBLIX CaMOX0L-
ApaHax na 0e3pe/InhcuBOA I K30, LOPOKIOM XOY, @ B OT.0.1h-
COIVIANX HA TABYUEN, HOPTAALHBLIN, CYI0BLIN I MOCTOBBIN Lpanax.

SUCHCHIC PIVIDABALICCKIN HPHBOLOB B MCOXAHHIMAN HO (LUMd, 110+
1211 ISMCHCHHS BLLICTA CTPCIL TO3RGTILIO CVILCCT BCHIO A B -
HPOISBOAITCHHOCTD KDANOB, 18R Kdk CROPOCIL HOBOPOIL it o Lh-
COARCT ABTOMATONCCKID PCIY.IPOBATLCST B 34BHCHMOCTI 01 Bewd

COPTHPYCMOTO TPY3a, IPCAEILHOC  3HAUCHIIC  KOTOPOKo  TaKAC

LOBINBACICH ABTOMATINCCKIL B 3daBICHMOCTIL OT BLLICTA  CTPEILL.
VAR FRAPOGIHLIPOBANIIbIe MONUHN3AMDE  Kpallo NMoryr padoiath
FOCTOSIHIIO BRIOUCHION 11 BPALAIONICMCs ¢ HOCTOsIHHON qacToTOoil
SBOABOTATCNC, TO HOSIBISICTCS BO3MOZKHOCTDL HPHMEHsITL Haudoaee

Loetbie HOAICIUEBEIC IJACKTPOIABHIATC I ¢ KOPOTKO3AMKHY LM POTO-

I ipasanueckitii npiBol Hyeer NPHBOAHON ABNrarte’ns, Hacoc, 10-
cantl paGouyio ARHKOCTh B I'HAPOIABHTATC.Ih, HCHOJIHHTCILHBLIT Me-
S cHeleMy TpyOCHPOBOIoB W K1anaios yapasacnis. Jdasoenue

CTH B IPHBOLAX COBPCMCHUBIX [PY30HOADBOMILIX MO {OCTH-

25 MITa. ¥seaiuenie 4asiaeHnst ¢l1oCcoSCTBYET Y MenbuicHw rada-
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PUTOB Nepelaud M NOTepb Ha TpeHHe, HO OAHOBPEMEHHO MNOBHILIAET
TpeGOBaHHA K HA1€KHOCTH repMeTH3HPYIOW X VILIOTHCHI.

Fuapoasurartean, npeobpasyollHe SHEPrHIO NOTOKa MHAKO-
CTH B MEXaHHUECKYO Hepriio, u Hacochl Noipasge’siiorest Ha porop-
Hole u HepoTayuorndeie. K uucay HCPOTAULMOHHBIX TrH1poJBHrateseit
OTHOCHATCA CHJIOBbLEe UMJIUHAPDL, KOTOpPbe 3BaulTCILHO TNpolle
KOHCTPYKTIHIBHO, (o.lee AculeBbl W Hale:KHbl B palore, uev pOTOpHblE
raapoldBHraTes . B 3THx npuBO1ax KIHAKOCTb, HarleraeMas HacocoMm
B CHJAOBOIl LHAKHID, llepeveliaeT B HYXXHOM HANpanIeHuil nopiuets co
UITOKOM H 4acTH MalllHLL, coeIUleHHble ¢o 1wrokom. [lpu sTom naunGo-
Jiee TIPOCTO OCYIULCCTBUTbL HPAMOIHHEHHOE BO3BpPaTHO-IIOCTYNATE/bHOE
ABIKEHHE, KOTOPOC MOKeT OblTh Ipeo6pa3oBaHo BO BpaulaTebHoe.
B cayuae neobxouMocTi copepiicHust paboTel Ha GOIbHIOM TYTH 1IpH-
MCHEHIi€ CHJIOBbIX UHINILIPOB  CTAHOBHUTCS }IellC.'ICCOOGPaZHIbIM H HC-
NOJL3YIOT POTOPHLIE THApLIABIHrareIH € BpaulaTelbHbIM BLIXOAHbIM
JABIDKEHHEeM, NojlpasiedseMblc HA THAPOABHIATC. I HI3KOIO H BLICOKOTO
MOMEHTA.

[Tpivenenne B rpy3onol1beMHBIX MallHIaX BLICOKOMOMEHT-
HbBX I'nipoiBHrarte.e IUI, MO3BO.TSIIOMWIHX NMPHBOAHWTL MEXAHH3M B
ABHI)KeHHe HEMOCPCICTBEHNO OT BaJjd IIL1poaBUratens 0e3 HcnoJabL3oBa-
HHA PeIYyKTOpPOB, AB.J1SCTCS BeCbMa NepcHekKTHBHLIM. O1HAKO HH3 KO-
MOMEHTHB e THAPOABHTaTe.JdH HMMeIOT B HCCKOJILKO pas
60ab1yI0 TayOHHY DEryJHPOBAHIA YacTOThl  BpamicHUs poTOpa, ueM
BbhicokoMoMenTHble. T1aastoe, GeccTyneHuaTtoe peryanposaliilie uacToThl
BPalleHHUst Bajia FHAPOJIBMraTe.] s AOCTHIACTCS H3MCHCHIICYM  pacxo.la
KHAKOCTH (HCIO.Ib30BaleM HACOCOB PCry.Hpyemoil noiaun), nimene-
HUeM paéoqero obbemMa aBHrarteas M ApocceanpoBadieM (H3'\1€lIGIIIIEM
noTtoka padoyeil KUIKOCTI, MOABOAHMON K rpoisnrareio). B mexa-
HM3Max nolbeMa NpHiMeHCHHe IMIponphBoia obecneulaeT MJIaBHOe
peryarpoBailie CKOpPOCTCl 104beMa H CIIVCKA B BechbMa ILHPOKOM AHa-
nasoHe: Npi IIPHMCHEHHH FHAPOMaIIHH J0MacTHOrO THila - -B 1D pas,
FUAPOMALUIH MOPLIHEBOro THNa — B 25 pas.

MexanuaMbl rpy30noabeMHOIT MallHHbl ¢ THAPABIHUYECKIIM TPHBO-
JOM MOTYT HMCThb Kak HHINBHAYAJIBHBI NpPHBOJ, Tax il padoTath oOT
FPYNNOBOFO MPHBO,1A NPH HHTZHIM HECKO.bKIUX THIpoiBlraTeaeil  or
OJHOro Hacoca.

Ipynnosoil npuBo.L XapaktepeH 1Jas1 MaliH Ma.10{l TPy 300011HCMHO-
CTH, a TakK;ke /g c.Jaydaen, Koria MeXaHH3Mbl BMeCTe ¢ FHpGABHEE-
TEJISMH [€PeMEMaoT(s 1pyTr OTHOCHTEeILHO Apyra. [lpuw  rpynnosom
TIpDUBO1e BO3MOXHA KaK IooUYepeaHast, Tak H 0JHOBpeMelinad pa60Ta
MeXaHU3MOB B 3@8BHCHMOCTH OT BuIGpaHHOIl Nogauy HaCcoCa U MOULHOCTH
npusosa. CyuwlecTBCHIIbIM OTJHYHEM THIAPaBJHMYECKOrO MpHBOAA OT
3JeKTPONPHBO1a H NPHBO1A OT /ABUraTteseii BHYTPEHHErO CIOPAaHUS fB-
JI9eTCHA OTCYTCTBHE YKECTKOI cBHA3H MeXAY NPUBOCIAHBIM  ABHraTeJieM H
paGoylM OpPraHoM MexaHnsMa. JTo ero CBOHCTBO NpeloXpaHaeT MPHBO
H pabounit oprad oT lHeperpy3ok, Ho B TO ke BpeMsl HeH30eKHO Bjeyer
YTEUKH, YMEHbLIAIOUYe YyacTOTy BPalleHHs BaJja ruaApolBHrarteas unu
CKOPOCTb NMepeMelleHlsi NOPUIHA THAPOUKIHEAPa. B pesyanTaTe HeBo3-
MOXKIO OCTAHOBHTb Ba.1 TUI1pOJABUratess TOPMOXKEHHeM [PUBOJLHOrO
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9JCKTPOABKTATENS, €CNH Ha Baj THAPOABHraTe st JAelicTByeT cTaTHye-
Chdsl HArpy3Ka.

Tak Kak Ajs 60JbIUMHCTRA MEXalH3MOB TPY30f0ABLEMHBIX MallHH
nepeMeltedne pabouero oprana npu BbIKJIIOUEHHOM NPHBOJIC 5IBJACTCA
jHeAeaaTeILHBIM, TO OCHOBHHIM KpHTeplieM [PHrojalloCTH FHAPONpHBOAA
L1l MGXaHU3MOB I'PY30MOABLEMIbIX Malulll fBJIseTCH BO3MOKHOCTE Pa-
Ou1Bl co CTATHUYECKON Harpy3koii IIpH OrPaHIUuCHHOM RepaMcelletii ee
1P OCTAHOB.I€HHOM MpHBOJAC. B pOTOpPHBIX FHAPOABHraTEIAX NOpiilHe-
BOTO THIIA YTEUKH, BbI3bIBAIOIIHE MCpeMellcHe rpy3a, coCTaB ai0T 2—
4. a B JONACTHBIX ABHTATCIAX OHM MOryT iazxe npesuiwath 10%.
[losTOMYy ecJi onycKaHne rpy3a cO CKOPOCTLIO, CocTaBasoulell 2—10%
HOMIHALHON, HeA0NYyCTHMO, TO AJdA YACPXKAaHUA NOIHATOIrO Ipy3a c.1e-
1,07 VCTANOBHTL TOPMO3 1a Bady Gapadana. B vmceXawnsMax nepeiBH-
ACIsE [ TOBOPOTA HCT CTATHUeCKO HAarpy3kit i 18T HeoOXOAUMOCTH B
\VCTAlIOBKC TOPMO3a, a TMOHYIO OCTAIOBKY MCXaHH3Ma MOXHO Mpoli3-
Ko, LHTh, OCTaHaB.1HBas BCIYULl BaJ IHAPOCHCTEMON.

B MexaHuM3amax F3MeHClls BblieTa Kadawouweilca R Tedechoiive-
¢hoil cTpenpl NePeIBHKHLIX KPaHOB H KpaHOB 3KCKaBaTopoOB 00LIUHO
HDIMCHSICTCS THIPONPIBOA 1HOCTYRATEILHOTO ABIKCHHA. DTa cllvreMa
OCCCIeYHBACT CYULCCTBEHHOE  yNpOILelHe KOHCTPYKIWMIL  MCXalifiMa.
0L YaCTO COBMEINAIoT KauaHie CTPEIdbl ¢ TCICCKOMIUCCKIM BLIIBH-
ACHICM HaCTH €e, YTo NOBHIIAeT MaHEBPCHHOCTL KpaHa #  MO3BO-
LT Mipn 60JbILOM  BohlleTe o0ecneduTb MaJgble pasMepbl Mexa-
HitsMa.

TiiponpuBoa HaxoINT Bee (o.abliee NPUMEHElIe B MOCTOBRIX Kpa-
wax. Tak, na puc. 110, a nokazan mexaniiaM NCpPeABHMXCHIIs Kpaua C
tLICOROMOMCHTHBIM TILIPOABHraTeIcM. JJ1€KTPoABHrateIb / NpHBOIMT
nIRlKeHHe aKCHaILHO-MOPUIHEBOi Hacoc 2, OT KOTOPOro IKILIKOCTh
o1 laBaeHneM nepelactes B riipoasnrateas 4. 3a cder nepenajla
JB.ICHHTT HA BXOJe M BHIXO1¢ THIPOIBHLATEIA ero poTOp BpajlieTcs
W uepes Bact & IPUBOANT Bo BpallleHHe XoRoBoe Kodeco 6. Ilis mpego-
DANCHIST MCXaHH3Ma OT NePerpyskH yCTaHoBIeH NPeloXpaniTe.Ibiblid
P ranan 3. X01080¢ KOeco KaX 10 KoHUueBoil 6aakn MOCTa NPHEBOIUT-
sl B30 BpalieHie CrolM Mexanu3MoM. Hast CHIXPOHH3aUNIt  ABH AuiiHS
IPH Pa3IMYNBIX HAarpysKax na KomileBbIX 6aIkax yCTaloBJcHLt ipoc-
oI,

'MIpONpPHBOL ¢ BLICOKOMOMEHTHHLIM THAPOJABHIATCICM B MCNAIH3-
W\ TOPCIBHIKEHIA MOCTOBBIX KPAHOB MMEET c.le1yiotlie HPeHVYIeCT-
. llepea JIeKTPHYeCKHM NMPHBOIOM: Y HUX 00.1¢e npocrast KolCTpyK-
HIIst VeXaHHyecKoil vactit i i’lE‘l(TpIi‘{CCl\'Oﬁ CXCMbl; OTCYTCTBYIOT Dpe-
RTOpBI, MYdTHL, TpaucMHCCHs, TOPMO3a; liMeeTcd fl1aBHas perv.IH-
polka CKOpoeTH 6e3 NpuMelCcHNsT 3eKTPOABUIaTecli ¢ pery. ipyeMon
T ICTOTOH BPALLCHHS; BO3MOKHOCTHL OECCTYNCHYATOrO H3MeHeH!Hs CKOo-
IOCTH TpH MOCTOSIHHOM MOMCHTE Ha Bady THAPOIBHraTeNsl; Mpoiece
invha 1 TOPMOAKCHHA NPOHCXOTHT 0e3 AlHaMYeCcKIlx Harpysok B vipy-
1Y 3BCHBSIX MEeNaHu3ma, uto O.aronpusitio BIHACT na paboty KpaHa,
o IKpaloBbIX OyTell W 31auH{l 1LeXOB; No CPaBHCHHIO C TPHBOIOM €
PenCTaTHBIM pery.THpoBaHHeM, Haufolee pacnpocTpaHeHHLIM B KDaHO-
CiPOCHIH, 3HauNTe b0 Gogee BBICOKHIT KA NOYTH BO BCEM AHAllA30HE
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peryaupoBaHHs CKopocTeil, npuMepto Ha 20% McHbas Macca u CTOH-
MOCTb

an UCIIOIb30OBAHHH HIH3KOMOMCHTNOIO [‘H,lpO;lBHl'ZlTC.'Iﬂ B MeXaHHu3a-
Me lepeaBHbeHust Tpedyeres ycTaHoBka pelykropa Aas ofecnedeHus

Puc 110 Tuapasicckiil BPHBOT MCXAHH3MA NEPEABIAEIHT MOCTOBOrO KpaHa:

€ —— ¢ BLILOKOMOMCHINIIN THAPOIBW 1€ 7€M 6 — ¢ MHIKOMOMCHIRIIM | HipoanuraTeacm

Heo( oMo Dadouelt exopoctn (pue 110, 6) 3iaexipoasuratenas 1
NPHBOIHT B JABHZKeHIIC Nacoe 2 0Thyiaa 1o Tpyjonporoly pabouas
MKHAROCTL 101 TABTICHICM Moty IdeT B riapoasurarets 4 Bpawma-
Te LU ¢ ABIZRCIHIC BATA TICIPOTIBHIATCTA UCpPe3 PEIVKIOP & H TpaHe-
MHUCCHOHHDIH Ba ] 6 HCPC,’[OCT(ﬂ na IIPHBO,'UI()(‘ XO OBY KOTCCO 7 yCTa-
HOBRA TOPMO34 B8 DTOA MEXQIN3AMC NMCPCTRLACIIA HE TPedyeTcs, Tak
KaK PCry THpoBan © CHnpACcTl OCYHICSTBIICTeH  13MeHeney odneMa
noiasacyoit muikoern [peroxpanuteanuulil kianay 3 3auiiumiaer
JICMEHTLL MCNATHIZMI OT HEPCTpPy 30K

Mexanussnl NoIbeva MolTamiuy KPanoB, B KOTOPbIN 1C00XOAUMO
CO3:aHHe BOCLMA Ma [BIN CKOPoCTC{l  1pil Nocatlke rpyvia H MJAaBHOro
MycKa npu 1OThCAC TS/KCTLIN TPY30B, TAKKC ClaldKaloTesa TLAPOUPH-
poiov {(puc 111y Hpneomou vnrare i [ uepez mvdry 2 ppauwaer
Ba'1 peryiupivesoro riciponacoca 3 tnna I, woTopuin  narueraer
ILLWOCTL B BLICOROMOMEHTHBIN riipoisnratet, 4 1una IP T4/10 co
BCTPOCHHBIM IHCKOBLIM TOPMO30M  IDTOT 1OPMO3 BLITOSHEH TakK, 4TO
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TOpPMOZKeHIle THIPOABHrATe 19 OCY HIeCTB.ISIETCsl MCXaHIMeCK! -— ¢ AaTi
M PPUALHOBHBIX JHCKOB NPy Ak HHAME, & PA3MBIKANNS TOPAIO3A FILIPAB-
HHCCIIM CTIOCOO0M — MOABCICHHEM 1aB1eist IO BIVIEKOPL, 1 TO-
j 11¢ CA NMAIOT NPYHHBL I pa3BodsT ancyn [lpu apexpauteniiy noiatun
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Puc 111 Tuapasaniucchuil Opnsol vexaniiva noineva Mol
1440010 Kpald

WHIKOCTH WJIH NI 0GpLIBe TPYSONPOBO1a 1pV3 HATCKIO \ ACPIKIBAET-
s TopMou3oM  Bpamcsne o1 Buixooro Bada ruipoisirareist 4 gepes
pUAYKTOp & mepedaercs na Gapaban 6 BB oranvie oT panec npuMenss-
viclicst ¢XeMBt ¢ 3.1eKTPONPHBOIOM 31€Ch Y,/18.10Ch H35aBUTHLCST OT 0,1HO-
0 PEIYKTOpa M AocTiiub IyGuubl  perysiposaiivs 1 1500, xoropas
iU LOCTHAIIMA 1IpH HCNOAB30BAKKMN JIPYTHX THIOB nepeiau
B nannom mMexannsMe NPUMEHCHA 3G NAHYTAY CNIPABIULECRAL ¢ Ke-
sa ¢ HOMINIAILHBIV Aasieinen kicikoern 10 Mlla Tan kak npnsoi-
N4 3JCKTPOABHraTEe Te 3aliyCKacTCs NPl HVICBOI No1aye lacoca, TO
131a10TCs 0.1a1 ONPUATIBIE YCJIOBHA NYyCKa II TOPMOaCIHS, UYTO NO3IBO-
‘or APHMCHSTL Ooclee elIeBLIC 3. ICKTPOABICATe i oOULCro fasiaie-
18

Fnaga VII

MEXAHHU3MbI NNOABEMA TPY3A
H U3SMEHEHHS BbINETA CTPEJbI

§ 22. Cxembl MexaHU3MOB MoAbeMa Fpy3a

O6bluilo Mexai3nMpl NoAbeva (puc 112) coctosi w3 3vfuaroro
THIHADIUCCROrO 171 YCPBSUHOrO PO lywTopa I coeumetinoro uepes
vy 3 ¢ daenrpoiratedcy 4, 1 ropyosnoro yerpoiiersa 2 Boxoa-
noft Bag pelywtopa cocunsiercst ¢ Gapadanoyv 9 lla Oapadane 3a-
pCHaeH THOKUH TPV3OBOH 2 TOMCHT, COCAHDCHULIL € IPY303aXBATHLM
~cTpoiictBov  Coeilllieniie BaJ10B MEXaUI3\OB PCKONCIILY CTCS BLILO-
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HSTb ¢ NOMOILBLIO 3yGuaThix Mydt. [lollyckaeTcss Tak&«e MNpHMeHEHHE
YOpyrux BTyJ0o4HoO-lasbueBsix mydTt (puc 113, a). CoeanHenue aBHra-
TS ¢ PCAYKTOPOM 4acTO BBIMOJHAETCS ¢ MpHMeHCHHeM BaJa-BCTABKU
(puc. 113, 6), nozsoasouei co3natb nauboiee yao6HOC pacmooxe-
HHC 3. 1¢MEHTOB MCXaHH3Ma Ha MeTa IOKOHCTPYKIIY Te1eXKKH Y Mexa-
HH3MOB NOABbEMa, UMelOIHX He-

| 2 3 4. pasMLIKaeMylo KuHeMaTHYecKyio
= ‘il — cBsisb GapabaHa C JBHraTejeM,
— =V i ‘ B KauecTBC TOPMO3HOr0 LIKHBA
) MOXKIO HCHOJL30BATb OAHY K3
o noayMmy(®T COC/IHHCHHUA JABHTraTe-
Jast ¢ peayktopoM Ecan  aTa

’ < — L)

n _j'_l__“f_‘r\\ | l/i_ vmyTa nBasieTcst ynpyroii (BTy-
) R N T JIOMHO-1IAJbLeBasi,  NPYXHHHAA
e L—'—;;'—— HT 1), 0 no npasuiam [oc-
! [(ﬁ1 ropTexnaisopa B KaueCTBe TOp-

a j MO3HOTO LIKMBa MOXKHO HCNOJb-

30BaTh TOJAbKO moaymydTty, Ha-
XoAfl1Yy0CcH Ha BaJy peAyKTopa.
[Tpu »TovM ynpyrue 3JeMCHTbI
Do My(dTLl IpH TODMOXKEHMH He Ha-

‘]II {5{ FPYKCHBL M CPOK  CJAYXKOBl KX

RALY SN yBC.'lH‘IHBEiC‘TCﬂ
: T I I Mydrul noadupaotcs no Ka-
Ta,10raM M crnpaBoviliKam, HCXO-
6 A 13 PACUCTHOrO KPYTSUIEro

e

MOMenTa My=FEMyon, rAE
Pre 112 Cievma venanusMma noabeMa AinoM—HOMHHa;leblﬁ JAJIHTETb-
C 3JCKTPHUCCAHM TPHBO.IOM 0 ACHCTBYIOWHIT MOMeENT; & —

<03hQHUHCHT AHHAMHUYHOCTH HJH
peadiMa paboThl, YCTANABAHBACMbIH B 3aBUCHMOCTH OT KOHCTPYKIHH H
pexiiMa paloThl MexaHU3Ma AJd KPaHOB H N0IBEMHHKOB MpH 3.ICK-
TpHUECKOM NpUBode k=393
Y vMexaHH3MOB ¢ OPUKIMOHIBLIMH HJAH Ky.J1aUuKOBBIMH BK/1IOYACMbIMH
MydTamu (00blMHO €C.1d OT OIHOTO ABHraTeas IPHBOIUTCS HCCKOIbKO
MCNAHII3MOB, HallpUMED B aBTOMOOH.IBHBIX KpaHax v T 1) TOPMO3HOH
{IKHB 10.T2KeH ObITh HCHOABHIMKHO CKpenaeH ¢ 6apabanos HJM yCTaHOB-
Jel 1a BaJy, HMCIOUICM KCCTKYI0 KHHEMaTHuCCKyio CBsishb ¢ Gapa-
fanow
Coraacuo npasuaav locroprexnai3opa MexaHU3IMbi noibema rpy-
34 U M3IMEHEHUS BblJeTa CTPeJbl BbIMOJHSIOT TaK, UTO ONyCKaHde rpysa
MU CTPEAbi BO3MOKHO TOJbKO ABUraTedem. Mexanismu rpy3onoabeM-
HBIX viauiig, 060pynoBaHible KyJaauKoBbIMM, QPUKIHOUIIbIMA mydramu
HJIL APYTHMH TPHCNOCOOACHUSIMH 1A NCPEK.TIoHCHUA  1Halla30HOB
cxopoctell pabounx ABHKEHHII, IPOEKTHPYIOT TaK, YTO CAMONPOU3BOIb-
HOE BKJIOUEHHE WJHM pacuenjenne My@T HEBO3MOXKHO. Y 1e0CIAKH NOAD-
€Ma rpy3a H CTpedbl, KpoMe TOro, WCKJIIYAeTcsl BO3MOXKHOCTL mepe-
KJIOYEHNs1 CKOPOCTH NoJ HATPY3KOH, a TakxKe OTKJAWUYEHHE MEXaHU3-
ma JeGeaku Ge3 npeaBapUTENLHOrO HadoxeHus Topmosa. Ilpumenenune
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(PUKUMOHHLIX H KY.JaYKOBLIX MY(T B MEeXaHM3MaX, NPeAHA3HAMEHHbIX
A8 NOAbeMa JMI0ACH, PACHAYBACHHOTO MAW PACKAJEHHOrO MeTaaaa,
h,1OBMTBIX M B3IPbIBUATHIX BEUIECTB, He AonycKaeTcs.

Bhab coeiunenuil Gapadana ¢ pelyKTOPOM 0Ka3bIBAIOT €\ HLCCTREH-
Hee Balndbe 1a KOHUCTPYRKiHBHBIC H 3KCIJyaTallHOHIIbie XapaKTepueTH-

h)l

=
1= ay
=)
5 g
x o
Nt &
Sy <

Puc 113 MybTs C TOPMO3HBIM HIKHBOM

u — Koucipyruwsg mMydtul MYBT1 6 —- coeaHHcHHe 3IJICKTPOABHrarteast ¢ pe
AYKTOPOM 10CPELCTBOM BaJjy BCTaBkH H 3yGuatoll MydiTh

111 MexaHu3ama noiabema CyllecTByeT HeCKOJLKO BaPHAHTOB BLIMNO e+
vig 310r0 y374a O/HHM K3 BapHaHTOB fB.IAETCA CXeMa c Ba.jow Oapa-
c.a11a, YCTAHOBJICHHLIM HA JABYX CaMOCTOATEILHBIX OMopax, a Baj
apabana CoeluHeH ¢ BaJOM pcAyKTopa NOCPCACTBOM My(dTH  (pHcC.
14, a). Tak kak onopel OGapabaHa M pelyKTOp HE3aBHCHMBI, TO ITPW
. HOPKe BO3MOXKHO BO3HHKHOBEHHE HeKOTOPHIX norpewHocrei. Ilosromy
JOHCTPYKUHS CO€IMHUTENbHOH MY(PTH [AOJKHA KOMIEHCHDOBATL 3TH
lorpewHoctd. BecbMa yao6HO TNpHMeHenne Ans 3TOH ueaun 3yduaToit
el M3I, onyckalouleft 3HaUYRTENbHOC OTHOCHTEJIbHOE CMellelHe
' OCIHHSIEMBIX BaJI0B, YTO YNPOLLAET MpOLlecC MOHTAXa MeXaHusMa
Coe/1uHeHHs, BBINOJIHEHHBIE NO JaHHOH cXeMe, OTJIHYAIOTCH Ha lCXK-
n0CThbI0 B paboTte, Y100CTBOM MOHTa)a H OOCAY)KMBAHHS MeXaHH:Ma,
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HO HMCIOT OTHOCHTC.IbHO Jo.blulie rafapuTrol. Y MCHLILNTL pasMepu
MOZWHO, HPHAMCHSISE ABYN- H 1pPeXOLOPHBIC BaJIbl MC\AHI3M4 NOAbEMA,
B hOTOPHIX Ba1 Oapadana saB.asieTCs OUIOBPCMCHIIO BLIXOAHbIM BaJoM
peaysropa sy xonopHbln Baa (puc 114, 6) noayuacres peebMa TKe-
Jabiv Kpowve Toro, HeTOUHOCTb YCTaloBhi 0Nop GapaGana  1PUBOAHT

3]
'
|

i
i
"- i
H
i
!
- y—

Piic 114 Cxemu coeanncuus 6apabana ¢ peiyKTopoM

K Hapy uiennio TOUHOCTI 3auenicHist B pelykrope  Tpexonoprniil Ban
{puc 114, ¢) vuchb UYPCTBITEICH K HCTOUHOCTsiM MonTa)ka B obomux
CJYHACN CTAVOBITICH PCLO3NMOANON ¢OOPKA OrIe ibLio pelyhTOpPa H Ha-
pyuiacTest Hpanutml G IOMIOCTIE ROUCTPY RILHIY, B CBS31 € UCM 3TH JABe
CACAILL IO 1O NV HICTH HROROTO TPHACHCH S

B iehotopbin hUHCTPY RILESES KPYTHILEN MOMRET Ha Dapadan nepe-
Aaeicst ¢ NOMOLBLIO OTKPLITOIl 3y Ouatoil napnr BB yrou cayuac 3yHuartoe
KOJCCO 3ahpUIisnogt Ia 8aay GapaGana (puc 114, ¢) nou seneu koae-
ca cranasausaier Hepoepeetselie na Gepadane (pne 111, J) Taxk
KREK BBHICORVIO 1AICAMOCTH 11 H3H0COVCTOHUIBOCTEL 3vOUa1LIX  nepenay
MOALO HOJINSHTL, PA3NMCUEs 1IN B SaKpLITON  KOPHYCe, [0 9TH CXeMbl
He HANOUSE 1 POROLG HPLVCILID 1 FOIU 1L3Y101CH TOALRKO B PYYHBIX
I CHCHIA THLEY MONI T3 o (HalIPILCeD, B by \OapadaHiLy IPIBOAAX
GHTOHDBIN LPaoton) UL anc it Cranmieeh s ONpele INOCTH eXxe-
MBL RPCILICHES BAJIOB sf COLLAST O.10UHNH 1T KOMNAKTHOR KoHCTPYKILUH
HAIINO1CC PAINIONAILIA VYCTaluBha ool 13 onop ocn OGapalana
BIY 1ot nCoC s 1 BBINGLHOFO Bada peaywtopa (pne 111, e) Konetpyk-
THB 0C¢ BLC 0T i o 010 yaoa Bokasano na pue 115 Konen nnixoa-
HGto BATA DC L Khiopd DLHIOIHSIOT B LI e HOJ0BHHL 3y6uaToil MydTe;
BrLpas noacenia ay@inl yrpenicna na 6apadaue B oarom  cayuwae
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M Baj peAyKTopa, u och GapabaHa ycTaHOBJeHB Ha ABYx onopax. Ocb
6apabana paboraeT TO.1bKO Ha H3rub.

Ha KoHcTpyKuLHIO MeXxaHu3Ma noibeMa OKa3blBaeT CyLICCTBEHHOE
BJHSIHKE KPAaTHOCTL Hoaucnacra. KpaTHocTb noancnacta BoiGupaioT no
pe3yabTaTaM KOHCTPYKTHBHOTO aHa. H3a CXCMbl Mexainsma. B kpanax,
rAe KaHaTt HaMaTbLiBaeTcs Ha Gapaban, He NMpoXol1s ucpes HanpasTalo-
wre 600KH (HanpuMep, B MOCTOBLIX KpaHax), A1 00ecTCUCHEs N0Lb-

a

Puc. 116. ITveBMaTHyecKkue rpy3ono,1beMibIe yCTpoOHCTBA

€Ma rpy3a B BCPTHKaJbHOM HaNpaB.ielinn NPHMCHSIOT CIBOCHHLIC MO TH-
cnactel. Ecain kanaT nepean HaBHBKOIi Ha GapaGan npoxo/HT uepe3
"Hanpasasowue 670K, 06bIYHO MPHUMEHSIOT OAHHADPHBIE MOJHUCNACTLL €
60.1ee BHICOKOM, YeM y CABOEHHBIX MOJHCNACTOB, KPATHOCTLIO.

IMonBec rpysa Ha oAHoii BeTBH KaHata (0e3 noJucnacra) npHMe-
HSAIOT TOJIbKO B Kpanax madsofi rpysonopbemuocts (1—3 7). B cTpedao-
BbIX (NOpTaJIbHBIX) KpaHaX, HMeWLHX 6oablIYI0 BLICOTY NoibeMa rpy-
:3a, NOJABEC Ha OJAHON BETBH NPHMEHSCTCS MPH TPY30NOALOMIOCTH 5 H
Aaxe 10 1, [Ipi rpy30nOABEMHOCTH 10 25 T OOLIYHO NPHMCHSIOT ABYX-,
Tpex- ¥ UeThIPeXKPAaTHBIE NOAHCTACTE., A npH enle GOIbINUX PY3OIOLD-
€MHOCTSIX KPaTHOCTL noJjiucnacra pocthraet 12. Tloanciactin ¢ never-
HOIl KpaTHOCTHIO MOTYT BbI3BATh NCPEKOC KPIOKOBOI HOIBCCKI, T10ITOMY
fIOJIHCNACTBl ¢ YETHOH KDPAaTHOCTBIO € 3TOi TOUKH 3petust 6o npel-
MOUTHTEAbHB, MCXaHU3Mbl NOABEMA KPAHOB pa3anuHoll IPy3caoibeM-
HOCTH 3a cuer LI3MCHCHHUST KPATHOCTI IOJHCNACTa MOAKHO YHHPUUHPO-
BaTh NO KPYTSUICMY MOMEHTY H MOLIHOCTH 3JeKTpoiBMraredas, T. e,
TNpUMEHATL B KpPaHAX PasJinyHOA TPY30N01HLEMHOCTI 3.1€KTPOABHraTe-
JIM OAMHAKOBOIT MOUIHOCTH, OAHHAKOBbLIE pe1yKTopsl, Gapalarnl, 6J0KH,
KaHaThl, TOPMO3a H T. I

lInpokoe pacnpocTpaHeHHe NOJYUYAIOT MeXani3Mbl 10AhoVa C NHeB-
MonpusoaoM (puc. 116). Ias paGoTul Bo B3pbhiBoonaciuoll cpeie Takue
TIOABEMHHKH CHA0KAIOTCA LEeNssMH U3 CHCUHAAbHOM cTasNH i GpOI30BH-
MH rPY30BLIMHM KPIOKAMH, B KOTOPBIX Il TPEHHH He BN3HHI'0I0T HCKPBL.

[THeBMaTHuYecKye NOPILUHEBbIC NOABEMHIKH MOTYT IHMCTh BEePTHKAJb-
HOe HJIH TOPH30HTaJIbHOe pacnoJjioxkeHue paboucro unanuapa. Oun pa-
6oTaloT npu AaBJeHuy Bo3ayxa B npepenax 0,2—1,2 MIa; rpysono1s-
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anocrb ux nodebaerca or 10 kr 1o 5 T, AnameTp padouyHX UHIHHAPOB
300 =300 mM; BbicotTa moabeMa Ao 2000 mwv. [ToaveMuuk, cxema KOTO-
10 H3o6paxceHa Ha puc. 116, a, uMeeT unAMHAP ABOAHOIO ACIHCTBHA.
M ipasijeHde OCYLLECTBJASETCA C NMOMOWbIO ABYXKHONOYHOro pacnpeie-
NITC IS, COCLHHeNIIOro ¢ LUHJAHHAPOM AByMs Bo3ayXonpoBoiaMmH. Cko-
pocih DOLbeMa  peryaupyeTcss 6eCcCTyneH4YaTo; 8 J11060M  NOJOKCHHA
kA MOABEMHHK MOXHO OCTaHOBHTL. B 3aBHCHMOCTH OT rpy30LOAD-
C\OCTH M AMaMerpa BO3AyXONpoBOJda CKOPOCTb NMOAbEMA COCTABJIRET
0.1 -0,3 M/c.

[To/'bEMHHK € KOHCOJbLHBIM Fpy303aXBaTHBLIM ycTpoiicTBOM  (pHC.
116, 6) paccuMTaH Ha HarpyXeHie M3ru0alOUIUM H ONPOKIALIBAIOLIHM
voveHTaMu. 'py3onoaneMHas KOHCOJIb XKECTKO 3daKpen.eHa Ha JlonoJ-
11111 ¢1bHOM 0.THONOBOPOTHO HanpasJsiouleii TpyGe, nepeMellaoueics
il HAPYKHOM NOBEPXHOCTH NHEBMAaTHYECKOrO UHMJHMHAPA; HanpasJ/dAlo-
ast TpyHa NpPHCOeAMHeHa K WITOKY nopiuHs. Tenexka Aas I0JBeCKH
No/’beMHUKa BBINOJIHEHA ABYXPenbCOBOH.

PacnonoxeHue y3/108 NOABEMHHKOB € MCMONb30BAHHCM OTK.IOHSAIO-
14X POJIMKOB H TIOJINCIIACTOB NoKa3aHo Ha puc. 116, 8. Tyt BhicoTa
no)beMa KPHKa B JBa pa3a OoJblie, yeM XOA NMOpIUHs. 3HAYHTC.bHAS
BKHCcoTa NOAbeMa NMpPH MHUHMAJbHLIX rafapHTHLIX pasMepax HOALCM-
HIKa AOCTHraeTcs MPH CXeMe C FOPH30HTANbLHLIM PAcNoJioKeHHeM pado-
nero unaungpa (puc. 116, e). FoprnsoHTanbHoe ABHIKEHHe WITOKA Npe-
oOpa3yeTcs ¢ NOMOULBI0 OTKJAOHSIOUWIMX DOJUKOB B  BCPTHKA/JNLHOE
isitAkende kpoka. Ilpu umncto oOpaboTaHHBIX PaGoUHX MOBEPXHOCTAX
NILIHHApPA M MOPIUHA W OPH XOpoUleM KauyecTBe TIepMETHIMPYIOUIHX
VIVIOTHEHHH KNJ NHEBMAaTHUECKHX MODPIUHEBLIX 0ABEMHHKOB J10CTHraer
1.9—0,93. [Ipy Hanuuny BCTPOEHHOro noJjMcnacTa BBICOTA NO1beMa
[ Py3a MOXeT A0CTHraTh 9 M.

B kpanax, o60py/lOBAHHBIX IPY30BLIM 3J€KTPOMATHATOM, MCXaHH3M
‘luabeMa LO0JKEH HMeThb elle clienHanabHblil 6apabad Aaa riudkoro Ka-
e, TOJALLero JICKTPOIHEPruo K Marnuty. Kabebhblit Gapatan 2
spric. 117) pacnosaraeTcst Ha OTJeJbHOM BaJay H IPHBOAHTCS B IBIDKE-
tite oT Bana rpysosoro 6apabana 4 ¢ MOMOULbIO LENHOH Hau 3y3(uaToit
icpesaun 1. OT 2/1eKTpoceTH TOK nojaeTcs K Bpauwlawouiemycs Gapaba-
v 2 uepe3 KOJAbUEBOH TOKOUCHEMHHK 3 CO CKOIb3ALIMMII KOH'ik1aMIil,

Mexannsmb noabema KpaHOB-WTaGe1ePOB BHINOJIHAIOTCS ¢ 1oL
WOBAHHEM KaHAaTHLIX HIH UCTHBIX FPY30BbIX aveMeHToB. [laudo wuiee
'PHMeENCHIe MOaYyyaloT KaHaTHble MeNaHH3MBl NOIBeMA, B | O10PLIX
"HPOKO HCHOTL3YIOTCS 1IOPMAJIH30BAHHBIE Y316l 1l 9J0€MCHILL . pYyLHX
pysonobeMHbIX Matnuil. Hacto B KauwecTBe  MeXalMsMa G beMa
ICIOIB3YIOTCA JJIEKTPHICCKHE Tadu ¢ MHKPONPHBOLOM, UTO ciocieti-
HICT TOUHYI0 YCTAHOBKY Ipysa 8 ddciinax cretiameit. B wpavux-iura-
eaepax, YUpPaBasaeMblx H3 haOHIDL, TOHHMAIOLLENCST BMECTE ¢ IDY30-
M 3ANBATOM, OOBIYHO HIPHMCHSIOT KAHATHL Kak O0OJee 1a 1040 i, ueM

Ui, 1PYSUBOI 3jieMCHT.  Berpeuaioress KOHCTPYKIIHI, Tic NpHBOA
[0ILeMa py3a BBIMOJHAIOL  HellbIM, @ NPUBOT  N01BeMa Kalih —
anatiuy, [lpy Maabix Bhicurax HOTReMa Py <a NPHMEHSIOT HClHbIE
MCNAHE3MbBE HOABEMA CO CKUPGCTHBIM - MOJICHACTOM, 080pY,JoBAHHBIE
"HIPONIIHHAPAMH, KaK B MCXaHH3Max nogbema MOrpy3uukon (CM.
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puc. 42). B 3Tom Cayuae rHAPOUMJIHNAP Pacrmo.daractcs BePTHKAJbHD
Ha KOJOHHe Kpaua, u IUIyHxep WILIHHIPA, NOIHHMAOWHiics BBepX,
060pyoBan ABYyMsl IIOABHACHBIMI OJOKaMH, YCPE3 KOTOPhlE NMEepPeKHHy-
Thl ABC IPy30Bble NJIACTHHUATLIC LENH, NPUKpelaelHble K TPY30BOi Ka-
peTke.

Puc. 117. MexauusaM no1beMa KpaHa C J€KTPOMAriNTHHM Tpy-
303aXBaTLIBAIONIHM YC1POICTBOM

IpeiidepHuie neGedku ABYXKaHAaTHBIX rpefipepos umeior 1Ba Oapa-
6aHa — OAWH /1% NOABEMHOrO, Apyro# aas 3aMulkalowero xaHata. [1pn
3ToM GapaGaHbl A0J:KHBl BPallaThCs HE3aBHCHMoO APYyr oT Apyra. Tak,
NpH 3ayepnuiBaHHK rpy3a Ha OapaGan HamaTbiBaeTcs 3aMblKawoLIH
KaHaT, a NoAbeMHBblil KaHAaT HMeeT cjJabHHY JAaxke NpH 3arayO.aeHHHR
rpeiipepa. Ilpn noaneme W onyckaHuu rpefigepa o6a GapabGana Bpa-
matorcs cosMectHo. Ilpu packpoltiu BHcswero rpeiipepa OapabaH
noAbeMHOro KaHara HenojiBHeH, a GapabaH 3aMLIKaKLlero xaHara
Bpawaercs Ha cnyck. Ilpu pacKpblTHU NOJHHMAIOLLCTOCH HJAH ONycKaio-
wmerocsi rpefidpepa HeoGxoanmo, utolsl Bpaulaauc, o6a 6apabana, Ho
¢ pasanuHoil yactoToil BpawcHua, Hanboanuice npHMeHeHlie HMEIOT
rpefipeptble Je0eiKH, COCTOALME H3 ABYX OAHOTHNHBIX OAHOGapabaH-
HBIX JleGelloK ¢ He3aBUCHMLIMU 3JCKTpoiaBHraTensiMi, TakHe Jdelbelkn
BecbMa NPOCTBl MO YCTPOMCTBY M HECJOXKHbLI B 3KCIIyaTalHH.

Bo MHornx ciyyasix B MexaHu3MaX NOAbCMa IPy30NOABEMHLIX Ma-
WHKH HeoOXONHMO H3MCHHTbH CKOPOCTh MOABLEMA 1l ONycKaHKs rpysa B
3aBHCHMOCTH OT XapaKTepa BbIIOJHAEMOR oliepallii 11 OT Macchl rpysa.
JTta HeoOXOAMMOCTb BBI3BaJja MNOsiBJEHHE MHOTOCKOPOCTHBIX TPY30BBIX
nopxbeMHblx MexaHu3MoB. Tak, B MeXxaHH3Me NodbeMa MOCTCBOIO Kpa-
Ha JABe CKODOCTH mo.yu4awTt 0.Jarofaps npHMeHeHHIO ABYX HPHBOANBIX
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warateieil uoicianerapuoil Mygrer (pue. 118). Dapaban [ (puc. 118,
4 MeNaN3a N0ALeMa BPalaeTesl OT OCHOBIONO 3JICKTPOABHTATeIsA &
JPCS IBYXCTY HCHUATHI  UHILE1pHYeckHil peiyKTop 2, a npu paboTte
1 240001 CROPOCTIL — OT BCHoMOraTelabHoro /Asurareas 10, Kotopoli

Due. 118, Mexaunsza noabeva
¢ mIane1apHoit My Ton:

7 — KHUHIMAT 90 ChaR CXCNMA Me-

CAHHIMA: O — b epHas Myt Imﬁi
ra 77 -

N

ey

6)
oenuusietes ¢ 6apaGaloz Yepe3 poTop OCHOBHOTO BHraTted. miafe-
rapitvio iuarvio My@Ty 6 1 oInoctynenuaTwil ILIpiyeckil pe-
IyKTop 2. 13 Mexaiuame 1MecTes TP TOPMO3L: v OCHOBLOTO ABHraTe-
a5 — TOPMO3 4, v BCHONOraTe ILHOrO JABIraTe. s - - TopMo3 9 11 na o6o-
1e 1anetapHoil Mydrel — tonvos 7. TIpin padore #1a oclloBHOI CKODO-
STH O TOPMO3 I BCHOMOTate bioro  1BHratels  3aMEIYyT, &4 ocTajibible
TopMo3a pasomkuytel. I[lpn palore Ha Majoifl yeTaHOBUUYHOI CKOPOCTH
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BK.1I0YACTCH BLIOMOraTe bHBlT aBHratetds 10, napyxuoii 00604 i1ake-
TapHOH My®TH 6 3aTopMaXKHBaercs TopMosoM 7, a Topyosa 4 1 § pds-
MBIK410TCH

Ecan topwo3 7 naanerapHoil mydTnl npu padore 0CHOBIOrO 3 10K-
TpoaBHrateass M3 3a hanofi J1M00 HEHCNPaBHOCTH lic pasMbikacrca H
Hapyaubll 0601 My©dTL OCTaeTCs 3aTOPVOKEHIbIM, 10 POTOP BCIOMO-
rare.1bHOro /1BHraTes sl BpalllaeTcd ¢ MOBbILICHHOH wacToToll Bpamens,
YTO MOXKET BbI3BATh NOTOMKY ABHratels Jlas ycTpaneHus Tanou orac
HOCTH MeXaHH3M CHaGxKeH ABYMsl LEHTPOOCKHBIMH BbIk.louateiamn /1
u $ Boikiouaredp 8 3amulkaeT uenb ynpasieHHs npH BOTHON yacTo
1€ BpPALLCHHSL POTOpA OCHOBHOTO 3.J€KTPOABHTATE]I H OCTAHAB 111BAET
MeXaHM3M [IPH BBIXOJC U3 CTPOsA NJIAHCTapHOI My®THL I 0PI dclC-
MPaBHOCTH ce TOPMO3a BO Bpevsi paGoThl Ha Manoii CKOPOCTil 0T BCIO-
MuraTeldLHoro 3JeKkTpolBurateds Beikiawuareas /] pasmbikacT uenb
VOPABJICHHUS IPH 1ABONHOH 4HaCTOTe BpalleHHs POTOpa BCNOMOIATE 1hHO-
ro JIBHraTtes H OCTaHaBJIHWBACT MEXaHU3M NOALEMA NPH HEHCIPABHOCTH
TopMo3a 9 1pu paboTe HA OCHOBHOH CKOPOCTH

KoncrpyKuus naaHnerapHoli Mydrol llokaszaHa Ha puc 118 6 Bo-
AH10 /2 nocaxeno Ha Ba.d poTopa OCHOBHoro iBHrarenss Ha 1oy ocsix
14 Boanaa 3aKpCRJeHbl CATENTHTB 16, HaxoaslHecs B 3allel 1CH ¢
LCHTPAJIBULIM KOdecoM [7 K 3yGuaTbiM BEHLOM 15, HenoABHKIO 34KDCI-
JIEHHbIM Ha Kopnyce /3 Kopnyc coeiHHeH BHITaMd C TOPMOZ2IIbIM
uikiBoM /8 Ban ueHTpaibHoro kosgeca I7 COEAHHSICTCH C BBINOIHBIM
Ba'10M HWIHNIpHYecKoro pelykropa 8 (puc 118, a), OvicTpoxosnbii
Ba/J KOTOPOro coelliHen € BaloM BCnoMorartedabnoro Burate u [lpn
BK 110YE€HHH BCMOMOraTe bHOro ABHrareds BpalleHHe repejlaeics depes
UeHTPAJIbHOe KOJIecO H CaTeAAnThl Ha BOAWIO, KOTOpOE uepe3 Ba. OC-
HOBHOI0 ABHTaTe.s H PelyKTop HPHUBOLNT BO Bpaillenue GapabGau [lpu
TOM TOPMO3 7 3aMKHYT W 3yOuatblil Beliew 5 mJiaHetapHoOun vy dTh
nenoasxken [lpu padoTe To 1bKO OCHOBHOIO IBHraTe.s I BpalieHie
nepeaaercsa BoAuNy /2, a oT Hero catemiiiram llentpasnsuoe 1 ¢1eco 17
OCTAacTCA HCHOABHIKHLIM, TAK Kak TOPMO3 9 BCIOMOraTe 1LHOrO J1BMTa-
1e1a 3aMKHYT CaTte11HThl, KaTsach 10 UEHTPAIbHOMY Ko.1ecy, NpHBO-
LAT Bo Bpalleuiie 3yGuathlil BeHew /5 Topmo3 7 naaHertapHoii My dTh
PasoMKHYT H 0001 ee BpaulaeTcst cBoOo.1Ho OfHcarias cucreMa odec-
ne4ynBaer nogaydeHHe MOCA10UHbIX ckopocTeil B 10—12 pas v~Hblue
OCHOBHOIT ckopoeTH Mcno.ib3oBaHie NiaHerapHbIX lepeilad NO3BOISET
€031aTh MEXaHH3Mbl, OT.IHUaKUIHECs 0COHOIl KOMIAKTHOCThLIO

Ha puc 119, a npeacrassiena KMHEMaTHUCCKAA CXeMa MHOTOCKO-
POCTHOTO MCXalH3Ma MoibeMa KpaHa, oGecneulBalOUlAs 10,1y UcHHE
ABYX CKOpoCTeil NOIbeva H TPexX CKUPOCTell 0lyCKaHHs, YTO O3B0 THET
TOUHO YCTAlaB 1HBATL I'PY3 Ha HeoOXOAHMOIl Bbicote MexaHN3M cocTo-
HT H3 /BYX OJHHAKOBBIX ABHraredeil 9 1 /2 ¢ KOPOTKO3aMKE\ 1LV
POTUPON, 1BYNCTVNEHYATHIX Pe1VKTOPOB 7 1 [, Gapabarna § co Burpoen
BO# B Hero .lMaletapuoil nepeiaueii, KOHCTPYKILHS KOTopoil MeowasaHa
ria pic 119, 6 Dbriarozaps naanerapuoil nepeiaue MoKHO  BAPLIPO
BaTh yacTtoty Bpauwtenns Oapadana IIpH BKJIIOUGHHH OJIHOrO N3 1BHra-
TCteli, Haupuvep asurateds I2 npu pasoMKHYTOM TopMose I3 (1BH-
rate.tb 9 BBIKJIIOMCH M TOPMO3 8 3avKkHYT) wecTtepus [/, Bpauasach
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3MeCTe ¢ BAJTOM 2, NPUBOIHT BO Bpauwlenie Haxolsulyviocs ¢ ueil B 3a-
e el WeCTepHIo 3, hOTOpAS, B CBOK  OHepcilb, HAXOAUTCA B 3a-
HenICHHIL ¢ utectepieit 4 (ha pue 119, 6 wcerepun 3 11 4 nokasaus B
naspese yeaosHo emeutennniMi)  Llecerepust 4 oderaet pokpyr nieetep-
Hit 70, notopast ocTacres HCHOABIAION, TaK KhaK 2JCKhTpoisiralets 9
¥ Baa 6 ne spamwatorest B atox cayuae Gapadan § BpamdeTes ¢ 4acTo-
Ton, o0ccneunBacMoli HePeiaTotlibiM YHCJ10M  peaykropa [ 1 niaHe-
tapion nepetadeil, I'lpu Bpawennn ofonx a/1CKTpoABNrarelIcii B 01y
cTopory wecrepnn 10 1 11 takakce BpamaioTca B OANY CTOPONY H uac-
TOTa BpaweHis Oapadana yBCAHUNBACTCS NPONOPIUIOHAIbIIG 1CPeia-
TOUHOMy oTHOUlCHiNo peaykTopa 7. [Ipi Bpanteunn sjekTpoBirareci,
a c.1cioBaTeabio, 1 utecrepen [0 1 11 B pasHbie CTOPOHBI yacToTa BPA-
denng Oapadana ymenbiiaercs Taxkuy oOpas3ov, npH OUyCKaHHH TPy-
3a naliMCHbIIAas MOCa104lasi CKOpPOCTb MO.JIVUdCTesl NPH BRIMOYCHHH
20CuX ABHraredeil B pasinix HaNpaBiCHHsX; HaudoIbliIas CKOPOCTL —
apu BRAoYelr 0o6oHx ABlirate/cii B 01HOM HanpasJeHHH U CpelHsasA
LKOPOCTb — NIPI BKIIOMCHHI OHoro 13 gBuratenell. Ilpu noxneme rpy-
3a ICHOJAL3YIOTCS ABC CKOPOCTH: NepBas — npH paboTe OZHOrO JABHra-
Teas 1 Bropas — npu paborte obonx ABHraTesed, BpallaloliuXcs B OJ1-
HOM [1alpaB.JIeHHM.

I3 3aexTpoTanax yacTo NPUMCHACTCS TaK Ha3blBaCMbIii MUKDONPH-
30,1, ofecrneuiBaouiii NoIyuenne Maiblx N0Caa0uHbIX ChopocTeil (pHc.
120) Taab umeer ocHosuHoii AsBurarcas, BeTpoellinlii B GapaGan  (cM.
pre 10), JTawomuil  BO3MOXKHOCTL MOHMMATL [PY3 €O CKOPOCTBIO
% ou/vnn. Miukponpusox aaa  nodydenus  Madblx  ckopocreil 1; 0,6;
5 M/yun cocront n3 ABHraTeds / MaJoil MOUHOCTH H COCTHUSICTCS
Hepes 3vouatyio napy 2 H 3JCKTPOMAriiTHYIO AHCKOBYIO MY(TY cien-
Jenyst 3 ¢ OuicTpoxoiubiM Ba0oM Mexanuidvia notwvema  [lpu padore
OCHOBHOIO ABHTATCAst BAT MUKPOIPNBO1A BPALLACTCsT BXOJ0CTYIO, My d-
Ta pas’oOMkHYTa, a syOuaTas unapa 2 nenojwsuana  Ilpn  proovchuu
IBLLdTCAS MEKPOHIPHBO LA OJHOBPEMCHIO BRIIOUILCTCS 3JACKTPOMATHUT-
dasn v pTa o1 Bpanietie Hepelacres or MHIKPOJABIHIATes uepes 3y6-
NATVio Dapy 2 Ha Ba PeAYKTOPA MCNATIIZMA HObeMA

st moay genns Hisxodl cropocti 11asuoil noca Ikl rpy3a npu npo-
H3BO WTBC MOHTAAILIN PAGOT UWHPOKO HCMOAB3YIOTCS CEpilitlio BLIIVC-
RACALIC OTCUCCTBCHION HPOMLULLICHIOCTBIO BIXPCBHIC TOPMO3ILIC TeHe-
patopol Tona TM-4 i TM-4A, no3so gionne CriRath ChopoeTh 0Iyc-
annag na 80% Moann Takme ClIAITL ChOPOCTL MO ITOPM AR IIBATICM
LONATENA GPILIHONHLIN TOPMO30M [1]

Boatenanisyan j1o,1seMa Jd1o8 B HACTOSHICe BPeMs HIHPOKO 1IPH-
TOHMIOF 1eOe kI ¢ haHATOBCTY UM wnracni (ex puc. 6), B KoTo-
PLIN TAIOBAS CIL1E CO 2L LACTCH 38 CUCT TPCINIY MCAAY KGHATOM I pyUb-
ex o minisa Tlepetatin o7 27CKTPOABHra et K hallaToBe1VILeMY HIKHBY
JCOCIAKI MOTY T OLITL PCAVRIOPUBLIC 1T OC3PCy KTOpHbie BB pedyskroprotx
JeGedrkay Bad U nBa 31 Cucr UPHMCRCnst 3yOMaIbIX W UepBIURBIX
RePCLay BPauae1cst o SHAUITCILHO MOHLIICH  MAacToTol  Bpatielis,
el BotoodcrTpoasiraseast B Gespedynroprsty acOedrax nanartose-
VUL HINGR I WIKEB TCPAO3MO0I0 VCTPOIlCTBA Pa3MeilaloTcs Ha RaJy
POTOPG THNONGUIOFO 3CKTPOABHra1€eds 1OCTOSTHHOIO TOha, paboTalo-
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1IICTO MO Tax HasblBaeMmoll cHCTevie reHepaTop — ABHrate b Db.aarolaps
OTCYTCTBHIO MeXaHHYeCKHX liepelay KOHCTPYKUHsI Oe3peiyKTOpHOK
.e(elku nojyuaercs 6Gojdee KOMNAKTHOL, HeCMOTpPs Ha TO, YTO THXO-

e

-

——e—e

e

(

Pue. 120. Muxponpssoa taau T

\OAHBI# 3MEKTPOABHIATCIb HMEeT 311aYlTeIbHe OOJbLUINE  pa3NMepbi,
“eM OOBIYHBI 3J€KTPOIBHIATCIL TOIl XKe MOmHOCTH. Bespeavkrophuuie
cc0eaKH MOJIYYHJH IUUPOKOC NPUMEHCHHC MPH CKOPOCTSIX JABHIKCHIS
faOHH 0T 2 M/¢ H Bblwe. JL1st MeHbUINX CKopoOcTell NpeAnouTHTe LD
PCAYKTOPHBIE JeGedKH.

§ 23. YcraHoBHBIIeecq ABH)KeHHE, NYCK
M TOpPMOJ)KeHHe MeXaHW3Ma noabeMa

[Tpu ycranosuBuiemcst ABMIKEHHM MOMCHT Ha Bajay ABUraTessi npu
ruLbeMe HOMHHAILHOIO rpy3a

SaxmD GpD, ,
Mc-,= ax Gap — p~6ap , (33)

2u 2au,1
MWy u7o
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ric Smay — HaTsAKeHHe KaHaTa HA GapabaHe, onpeleJeHHOe NPH NOAb-
eMe HOMHMHanbHOro rpysa Becom Grp (BKJIOYas BeC Py303aXBaTHOLO
YCTPONCTBA); m — 4yuCA0O KAHATOB, HaBHBacMbIX Ha Oapaban (npu oaH-
HapHpix noaucnacrax m==1, npu caABOeHHbBIX —M=2); Dgap — Aua-
MeTp OapabaHa, H3MepeHHBIH M0 UEHTPY CeUeHHsI KaHaTa; 1y — 3Haue-
HHe KN MexaHH3Ma 6e3 [OJHUCNACTA [PH HOMHHAJIBHOM [PY3e; Moo=
=TmNnox — KIIA BCEro Mexalli3Ma, BKJYas MoJHCIAacT; @ — KPaTHOCTh
TIOJHCIACTA; Uy — NepelaTOYHOe UHCIO MEeXaHH3Ma.

MowHocts gsuratens (B KHJAOBaTTax) NpH NolbeMe HOMHHAJNbHO-
ro rpysa Becom Grp, H, ¢ ycTaHoBuBlIeHCS CKOPOCTbIO Urp, M/cC, Onpene-
JSI0T N0 dopmy.ie

Grp¥rp

= —. 34)
Pe: 10007, (34)

npn ONyCKaHHH rpy3a MOMeEHT OT Beca rpysa Ha Baly aBurare.1d
GrpDéap

0-
2au

M=

Ilpu pacyere MexaHH3MOB NoabeMa, 00OPYAOBAHHHIX TOPMO3aMH €
3/IeKTPOTHAPABIHYECKHMH TOJNKAaTeJAAMH, cJelyeT HMeTb B BHAy, uTO
BCJIEACTBHE MJIHTEILHOro Mpolecca 3aMblKaHusi 3TOrM0 TOPMO3a CKO-
POCTb ONYCKAOLLErocsi rpy3a MpH pas3roHe Noi ACHCTBHEM CHJbI TsXKe-
CTH TPy3a 3a BpeMs 3aMblKaHusi TOPMO3a MOXeET CYLIeCTBeHHO (/10
20%) Bo3pacTH 1Mo CpaBHEHHIO ¢ HOMHHAJLHOH CKOPOCTBIO.

Kna mexanusma MoxeT ObITb NPHHST NOCTOSIHHBIM TOJbKO TpH 1le-
3HAYHTEIbHOM H3MeHeHHH Harpy3kd. C yMmenblleHHeM Harpy3ku 3Ha-
YeHHe KIJ YMeHblIaercs, Tak Kak NpuH pabore ¢ MAJbIMH rpy3amH MO-
MEHT NOTephb Ha TpeHHe B 3J]eMeHTaX MeXaHW3Ma COCTaBJAseT 3HauH-
TeJIbHYIO 4acThb MOMEHTA CONPOTHB.IeHHs. OpUCHTHPOBOUHbIE 3HAYeHHs
KNl MeXaHHu3MOB IoAbeMa NpU NOJLeMe rpy30B, OTJIHYHBIX OT HOMM-
HAJbHOIO, MOXHO NPHHHUMATh O 3KCNEePHMEHTANbHOMY rpadukxy
(puc. 121).

B nepuon nycka KpoMc CTaTHYecKOro MomeHTa ABHraTe/b Npeoao-
JIEBAET TAKIKE CHIBl NHEPUHH I'PY3a H BPALLAIOLIHXCS 3JEMEHTOB HpH-
Boaa. CoritacHo upuHuuny HaaamGepa, ypasHeHHe MpPHUBEACHHBIX K
Ba.ly ABMratesss MOMeHT0B PP Iycke HMceT BHI

Much= i‘/VIc‘r—l_‘/VInﬂl +MMH2’ (35)

rae Maye— Cpeatii NYCKOBOIl MOMCHT: 11 JBHTATCIs ¢ KOPOTKO-
3aMKUYTLIM POTOpPOM ol onpejeasercst dopmy.ioft (27), a aas annra-
Teqell epeMeHHoro Toka ¢ QasHLM POTOPOM I ABHIATCICH 1HOCTOSHIO-
ro Toka — ¢opmynoh (28); M. — MOMEHT CTATHYCCKOTO CONPOTHB.1E-
Hug, onpencasemutii Gopay.aoit (33); My — MOMCHT OT CHJ HHCPLMH
BPALLAIOLIMXCA 3JE€MCHTOB  UpHBo1a; My, — MOMEHT OT ¢l HUepIHH
rpy3a. MOMEHT cTaTHuecKOro ConpoTuBaens Mq onpeie.asercy uave-
HeHlleM NoTeHuHagbloli aneprun rpysa. Ilpu nodbeMe rpysa mnpoucxo-
JHT yBejHYeHHe NO1SHUHAJABLHOI snepruu, T. €. CTaTHUeCKHiT MOMEHT
OT Ipy3a Mcr npensiTCTBYeT ABHKEHHIO (B ypaBHEHHH 3lak «-+»). [Ipu
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ONVCKAHHH TIPOHCXOIHT yMelblleHHe NOTeHUHAJbHOIl 3HepTruH (B ypas-
Heli 3HaKk «—»). B nocjedHeM coydae pasroH CHCTEMbl OCYLLECTBJIS-
Clest 1Py COBMECTHOM [AeHCTBHM MOMCHTA [BHUraTels M CTATHYECKOrO
MOMCHTA Tpy3a.

Ilpn paccmoTpelHH B AaHHOM Kypce HeyCTaHOBUBIIHXC (nepexon-
HBIX) MPOMECCOB ABHXKCHHA MEXAHII3MOB MPY30NOAbEMHBIX MAWIHH MpH-
tsir psg AOMylleHHid W yupowenuil. Tak, HanphMep, He yuyUTLIBaeTcH
B 1HHHE YIPYTOCTH 3J1eMEHTOB IIpH-
$0.1a, MeTaNJOKOHCTPYKUHA H rpy-

t0BLIX THOKHX OpraHoB, T. €. OUH Oﬁ,:]_ Tl LTI
BUC  pPAacCMATpHBAIOTCS KaK a6co-  hOf— v ] ety
.HOTHO KecTKHe. Kpome Toro, Ha- /"f el
20 MMCTb B BHAY H TO 006CTOATEAb-  ~ 3 -——;’J;,ﬂ,'f_f:;:’»»‘i’".-- Co
CTBO, UTO NYCKOBOH# MOMEHT corJjac- ~’-.«/,",';,—;‘—¢'~—’+, e
HO H3MeHeHMI0 (PAKTHUYECKHX UCKYC- (4 ,J,fl/»i' —l' -1 [ { l
CIBCHHBIX XApaKTepHCTHK MOXKeT sgﬁ,_. i |-
¢) LeCTBEHHO OTJIMYATLCA OT yCn0B- 42 [ j_k ! 1
HO MNPHHATOA CpedHedl BeJIUUHHBIL. . -'i—,- 4 4
O.112K0 aas1 60MbUIHHCTBA NPAaKTH- oL, + 1 -
UCCKHX pacycToB MO ONpeac.eHHIo o 6r 4y Lo ot g

BpeMeHH MYyCcKa U TOPMOXKCHHS 3TH
JAonvieHust o0ecreyuBalOT BnoaHe  Puc. 121, 3aBucuMocTb Ko Mexa-
HPHCM/AEMYIO  TOUHOCTb pAacucTOB.  HH3MA Mu OT OTHOCHTeLHOH Ha-
Koraa tpebyercst GoJsiee TOYHO oOn- rpy3Kku G/Guow
PEeTHThL AHHAMHUYECKHE HATPYy3KH
13 2.JeMEHTax McXalH3Ma M MeTaJJIOKOHCTPYKLUHHU, HeOOX0AHMO YUHTHI-
BaTb HAJAMUUC YNPYFHX cBA3ell B paccMaTpHBaeMOH cHCTCMe.
Mowuetit cua unepunu My, Bpalaiomuxcs Macc Mcxaiusma, OTHe-
* CHIILIH K BaJy 3.CKTPOABMIATEIs, COCTOHT U3 MOMEHTOB CHJI HHEPUMH
MACCHl Baja ¢ POTOPOM H MacC OCTaJbHbIX BaJOB, NpHBeJeHHbIX K Bany
wsrurateast. Tak Kak npu nepelaue AHHAMHYECKHX MOMEHTOB yepes
PCIYKTOPDL H MOJHCNACTLI B 9J4CMCHTAX MexailiizMa BO3HHKAlO1 10TePH
1A TpeHHe, NPonodIMONA Tbiibic NepelaBacMOMy MOMEHTY, TO npH NpH-
3elelHdyd MOMCHTOR HHepUHH, ACHCTBYIOWLNX HA Pa3THYHBIX CTYNCHAX
epetayn, c1elyeT YYMTLBaThL K KaKAOH CTyNeHH:

R A I AL R B . L ¢ )

d¢ 41—gr1—d? #—gn1—idt
rae Jy, Ja, ..., J; — MOMEHTH MHEpPUHH MacC, pacloJOKEHHBIX COOTBEICT-
. d o, d wg d w,
BEHHO Ha MNEpBOM, BTOPOM H {-M BaJjax; YT EAPY yr-

JIOBbI€ YCKOPpEHHA COOTBCTCTBEHHO NEPBOro, BTOPOIro H i-ro BaJNOB; Uj—2 H
Ni—2 — [ePCAATOUII0E YHCJIO M KIA MEXAY NMepBLIM U BTOPLIM BaJiaMH:
Hyj—3 I Q-3 — HepelaTouHce 4icdo H KN4 MexX1y TMNepBbiM H TNETbUM
BaJsaMip e, 1.

Ecuon HPC.HIOAO0XKHTb, UTO 1I3MCHCHUE CKOpPOCTH B npoyecce nycka
HPOHCNG,UHT 1o JAHHCIHOMY 3aKOHY, T. €. YCKOPGHHE MOCTOSIHHO 11 Bbl-
1w, W; nn;

MOXKHO 33MEHHUTb BbiPAXEHUD M = ——, I, — HO-
dt ty 30¢,

paxexne
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MUHa bHAs YacToTa Bpallciis (-ro Ba.ga, 00/MuH; {,,— BpeMsi nycka.
Torpa BuipaxeHnue (36) MOMHO IPEICTABHTL B BILLC

an nn) an;
Moua=J L J = en S ———.
n ' 30¢,, + ? 3)E 191y -2—1— + ! 39ty —ioy -

[Tpuseas uwacTory BpauleHHs i{-TO Ba.la K [CPBOMY BaJgy 110 BLIpa-
HKEHUIO

— .. ___M
”2-— 3 ”3— ) £ n;* ’
iy -3 Uy—
noayyaem
ang ang amy
/MMH1=‘/I 30¢ +J2 2 +'+‘l1 ‘ 9
g 30[11“1_2’.142 3% -
I.[,JIH MEXaHH3MOB TpY30l0ADCMHLIX MalldH CyMMa BCeX UJICHOB

NPaBoi HacTi 3TOro BLIPAXKeHHsi, KpoMc NepBoro, He npebituaer 10—
20% 3nauenns nepsoro wiacHa. [IloatoMy 310 Bblpa/KeHHe MOXKHO
YNPOCTHTB; BbIpaxas MOMEHT B HbIOTOHAX HA MCTD, HOJAy4aeMm

My —(1,11,2) T (37)

9,35¢,

rie xosdduunent 1,1=-1,2 yudreiBacT BlsiHHe MaXOBBIX Macc BTOPO-
ro H Noc.1¢,1YRUHUX BaJOB.

Onpeaeasis sHauenHe MOMEHTa CHJibl HIePiHH rpy3a B Ipoliccce
NycKa rpy3a Ha NOAbeM, floJlaraeM, UTO OH /ABIKETCH ¢ IIOCTOSIHHLIM
JIHHEAHBIM YCKOpPEHHEM j=urp/fy. UTOOB cOoO6WHTL rpy3y Maccoii @
TaKoe YCKOpeHHe, K HeMy He0OXOANMO IIPHJIOXKHTbL CHaY
Urp
—

F=Q

n

Dta cuna cosnaer Ha Gapabane JpauaMmeTpoM Dgap KpyTAWL  MoO-
MEHT

M FDgap Q‘UrpDéap
F: e ;
2avn04 2av048n
rae a — KpPaTHOCTH MOJUCTACTA; YMpos — KM noJsHcnacTa. ECJ]H qaCTOTy

Bpautenus 6apaGaHa BbIpasuTbh B 000UPOTAX B MUHHYTY, TO CKOPOCTb I'PYy-
3a Urp, M/C, MOXHO NPEICTaBHTL B BIAE
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Movenr Alp, npuseicHublil K Basy ABHratens, siBISCTCA  MOMEHs
W OT CILTBI HHEePLRI I'Py3a sMaccoil Q:
2
— ‘MF — ‘—IQD():mn()JD
/‘IHH'Z—_— _ s
U 120@2f 1 7\ goa

¢ {iy W 1)y — COOTBCTCIBCHLO NCPEAATOUHOE YHC/I0 I KML MEXaHH3Ma
i 1aga Oapadana 10 Baaa JABHraTeaq.

Buipasns uactory BpawcHus Gapabana uepe3 yacToTy BpauleHHs
CPBOMO BAa.1a Magp==11/ly, HOIYUHM

Dg,un
4411”,.2: Q yapltl ,

38, zu?la“)tlly.o
A0 o= NyNgoa — OOIUHIT KNI Mexaniizva i noJgncnacra.
Toraa sbipaxenne a5 1nyckoBoro yosmenra (I1.a) upner sun
()D

Jn ow
My, = Mon (1, 11,2y 10 . (38)
nyck [ ’ 9,30t ! 3872"';1(1””{‘0

Kak Buiuno 13 dopmy.ant (38), nyckopoii MoMenT siB1sicTesl yHK-
CICiT BpEMCHI YCKa, NPHUEM UeM MEHDLIIC BpeMs nycka [y, TeM 004b-
NI NYCKOBOIT MoMeHT heoOXodnM L8 pasrona seex vace. Pasron
IBIZKYIIHXCS Macc KpaHoBLIX MEXaHI3MoB Mo1becMa NMPOL3BOLNTCA €
-CKOpeHHSIMH, HA3HAUACMLIMI B 3aBHCHMOCTH OT BiLla rpyv3a H THIA
pana:

Kpanut Vernpenue,

ale

Mowtamuele kpauot 1t Kpanol 118 paboiul ¢
PACTLIARACIHIB MCTALION . . . o o 0.1
I\Ddl(bl ‘\l(‘\(lH()(U()p()‘llll.l\ nexon .. L . 0
Kpauw MUTQIIYPIIICCRUN TLeNOB (‘\po\'c‘ hm-
HOB., pd()()l’dhllhll\ C PACHIABIICHITLIN Me-
TaI0M) L L, e e e e 0.5
Tpeadpepitnic Wparpt o o o0 0 o 0 v o o . L 0.8

CoraacHo Hopmam locroprexiiagzopa Makcumaliblible YCKOPEHHsST o
aveLICHnsS KaOuupl anta npu HOPMAJLILK YCT08H8X  padurnl  He
JOGKOBL Ipesbitiath: (115 OodplHunLiX  siigros 1 M/c?, 1as ocTads-
by — 2 arfe?,

B npogecce Topuoienua Mexaniizya nolheMa 3aMeLIcHe 1 0cTa-
IUBRE JIBHAVILIXCT MacC TPOH3BOLUTCA 3@ CUCT COBCPHICHNS  paGoThl
OPAMOIOM, 1PH 10N HOICPH B MCNAHUSME CHOCOGCTBY 0T 34ME 1 1CHHIO
IBIZRYILINCSE MAace, YMCHLIDAsE HCoOXOMMVIo  paGo1y  TOpMOKeHHs.
3 nponecce TOPMOKCHNA KHICTHUCCKASH 3HCPUHS BPAULAIOULINCH H M0~
CSTYHATCALHO ABHZKYIEANCST MACC 1ICPEXO. T B TEIJOTY,

Mpasnenue MOMCHTOB (L3l HPOILCCCa TOPMOMKCIHS IMCeT BIL1

‘”r * A,”| cr I M ronl 7o 11 N2

cie My — noMunasn sl sosenT, pa:mimao.\lux’i TopyMu3zoM; Mg e —
STATHUCCKET MOMCHT OT TPY3a HPIH TOPMOZKCHIN, 31AK KOTOPOro 3aBH-
SHE OT HANPABJACHHUS JIBHKCIHS IPY3a Nepel TOPMOrACHHeM: NpH TOp-
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MO/KCHHHU NOJIHHMAIOLWErocs rpysa MoMeHT OT rpy3a Ha TOpMO30M Bafly
CﬂOCOGCTByeT OCTAHOBKe MEXaHH3Ma (3"3[( <<-———>>); 11pH TOPMOXKEHHH
onyckaoulerocss rpysa 3TOT MOMCHT ﬂpO’I’HBO,'lel"iCTByeT ocTaloBKe
(3”31( <(+>)). MomMeHT oT Beca rpysa Ha TOPMO3HOM 4.y NIpH TOpMO-
KeHHUH
M SD(,apm
T.CT T"w

OTJAHYaeTCd OT MOMEHTA NpH NyCKe TeM, YTO KNa B J1aHHOM Cayuac Ha-
XO/IHTCst B YHCIHTEC, TAK KAk NMOTEPH B MCXalli3Me YMeHbLIAKT paﬁo-
1y, COBEpHIaeMylo TOpMO30OM TipH OCTAHOBKEC rpyisa ¥ McXaliisha.

Bblpax\'erme Adq onpencacHusT MOMCITA OT CHT HHCPILHI Bpatiialo-
HIHXCA 3JCMEHTOB IIPHBOAA HPH TOPMOXKEHI aHAJI0THULO BbLIPa KCHHUIO
3TOro MOMEHTA Npy NMyCKe, HO BMECTO 3Havelind BpeMeln nycka 3 CpOp'
MY,y NOICTaB 1910T BPOMA TOPMOKCHIIN:

/WT.MHI :(1’1 _1’2)—114 .
Y,30¢
To Ke OTHOCHICA K BbIDA/KEHHIO MOMCHTA OT CILibl HICPUHH rpysa

NPH TOPMOKCHHH:
Ql)é',xpnl-r.o

/Mr.m{?: ) )y 2
3R 2ua’t,

rae sHayeHHe KN HAXOAUTCA B YHCIHTETC.
Houmoe BblpaXxKeHue ypaBlieHHa MOMCHTOB NPH TOPDMOMCHHH HUMCET

BH1
2
Jn, QDGa,Jnl'D
9,55¢, 33,200’ ,

M, =M, =(1,1+1,2) (39)

Io atomy ypaBHeHHio ONpeicasieTcss IPH H3BCCTHOM  TOPMO3HOM
MoMeHTe BpeMs TopmoxkeHuss. Heo6xoinmeit Topyosnoii moment M;
no ypasHenuio (39) He onpeneasiercs.

Las nudroB 3aMeaneHus yCTaHABAKHBAOTCA NpaBuHiaMu locroprex-
HaJ30pa: MaKCHMaJibHOe 3aMelJsieHHe NPH OCTaHOBKe JH(PTOB KHOMNKOM
«Cron» He JOJKHO mpeBbliath 3 M/c?, a ansa JudToB rpy30NoibeM-
HOCTbIO | T cO CKOpOCTBIO ABMKEeHHsi 4 M/c AONYCKacTcst 3aMelneHue
5 M/c2. MakcumanbHoe 3aMelJieHue NPH Nocanke KaGuliLl HIH NPOTHBO-
Beca Ha JIOBHTCJH HJIH Gydepa He 10/DKHO npeBuaTh 25 M/c?,

Bce mexauusmp itloabeMa CHA(XKAIOTCA aBTOMATHUCCKI I€HCTBYIO-
ILMMH FOPMO3aMH HOPMAILHO 3aKPLITOrO 1Hna (¢ 3.JCKTPOMarHHTHBIM
HIH  JTEeKTPOrHAPaBAWYECKHM TNPHBOAOM), Da3MblKaloWUIMIcs TIPH
BKJIOUEHUH jBUTaTeneil npuBoia. Ecan st MexaHH3MBbl HMeOT GPHK-
HHOUHBIE HAH KYJaYKOBLIC My(Thl BKIIOUCHMs, TO COTIACHO NpaBiiaM
Tocroprexnaizopa ouu MOryT cHal:KaThCa YNPapIsACMBIMH HOPMa.bHO
3aKPHTLIMK TOPMO3aMH, COJOKHPOBAHHBIMU ¢ MY®DTO/T BKIIOUCNHS, UTO-
6bl MpeloTBpaTHTL NPOH3BOILHOC ONYyCKaliHe rpy3a HJH cTpedbl. Mexa-
HH3MBl ll01beMa ¢ PYUHBIM TPHBO1OM CcHaGKawoTcs  aBTOMATIlUECKH
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JCHCTBY IOULMMH TOPMO3aMH, 3aMblKaeMbIMH BCCOM TPaHCIOPTHPYECMOro
rpyvasa.

[TpumeHeHHe B MeXaHH3MaX HOAbEMA I'Py3d U HOAbEMA CTPCIL yII-
PABINCMBIX TOPMO30B HOPMAIbLHO OTKPLITOrO THIA H TOPMO3UB 11OCTO-
NG 3AMKHYTBIX  (Heynpas.sieMbls) He AONyCKaeTcs, HCKJIoUueHiHe
COCTORJIMIOT CyYaH, KOrila Takofl TOpMO3 HCIOAb3YCTCA KaK JlOIOTHH-
reannuii, [lpu 3TOM B pacuer UPHHIIMAIOT TOJALKO TOPMO3HOI MOMCHT
¢ HOBHOTO TOPMO3a.

Fopmo3 moa:keH ObIThH YCTAHOBJICH HA 3BCHE MeXaHuU3Ma, IKeCTKO
(e LHHeHHOM ¢ 0apafaHoM 1M CBSI3aHHOM ¢ HUM 3y0uaTto# Wwid uyep-
psnoil nepegadci. Jlisg yMCHBIICHIS TOPMO3HOrO MOMEHTa u rabapur-
HLIN pa3MepoB TOPMO3a ero O0LIMHo YCTaHaBJIHBAT Ha  1LIPUBOAIOM
BV MCNAHU3MA HIH BO3MOMXKHO 0.1117Ke K HeMY, NOCKOJbKY B 3TOM CJy-
qiae Ila TOPMO3HOM BaJay IeHCTBYCT MEHbUIMH MOMEHT OT rpysa H,
¢.1C.l0BaTeJALHO, TpedyeTes MelblUiHit TopMo3noit MoMenT. Kpoue Toro,
HPil TaKoil yCTaHOBKE TOPMO3 Pa3lpylKaeT 3BCHbT  KHHCMaTHUCCKON
enit OT HHEPUHOHHBIX CILL (HaHOO0.IBIIKM 3aMaCOM KIHCTHUECKOit yHep-
1 ofdajgaer NPHBOJIHOH Baa ¢ potopoM Asurateas). Ecou smowenra
0.1110ro TOpMO3a HeI0CTATOYHO, TO Ha APYroM KoHLe Ba.a, rjle vera-
HOBJIEH TOPMO3, I HAa KAKOM-T1HOO APYyroM Baay MexaHl3Mma ycTa-
HapMBaloT BTopol Topmos. Ilepseil Bapuant Gosee npeinouTuTeICH,
tiak Kak ob6a Topmosa moryt ObITh HJICHTHUNBLIMH; BO BTOPOM  CJydae
1OPMO3a PA3BHBAIOT PaA3HbLIC MO 3HAUCHHIO TOPMO3IILie MOMenThl. Camo-
1OPVIO3SILLHE UCPBSAUHLIC Nlepelauy B MeXaHl3Me 101heMa e 3aMeHAI0T
10PMO30B, TaK KaKk N0 Mepe H3HAlUNBallHg uepBAdHasl napa TepseT
cBofictBa caMotopMoxents [20].

MoMeHT, pa3BHBaeMblil TOPMO30OM Mexalli3Ma NOADBbEeMa, J1O/DKEH
ohccneyuTh yaep:kaHiue rpy3a B HEMOIBHXKHOM COCTOSIHHHM hla Becy ¢
olpeleseHHbIM KGO ULIICHTOM 3alaca TOPMOXKEHHS:

n,= ‘MT//WT.QH

e My — MoMeHT, co3naBaembiil TopM0o30M; My (p — cTATHUCCKHUIT KpPY-

"SIIHH MOMCHT, CO31aBacMblii HOMHHAJLHBIM [PY30M 1A TOPMO3HOM

BaJy W ONpeleleHlblil ¢ ydetoM CMOCOGCTBYOUIHX Y.1ePXKaHHO rpyvia

nOTCpb B NOsMcnacTe u  MexaHH3aMe. CTaTHYeCKHH KPYTHAILII MOMCHT
(DI TOPMOXKEHHH OlIpe1edadloT 110 ¢popMy.ie

GD()AP'.O

/MT.CT: Y

2auy

i.te G — Bec HOMIIHAIbHOTO rpy3a BMecCTe ¢ Ipy303aXBaTHBIM yCTPOHCT-
BOM; @ — KPATHOCTb NOJHCNACTA; Uy — llepelaToOuHoe YHCI0 MeXaHH3Ma
)T Basia 6apabata ;10 TOPMO3HOIO Baaa; Mo — OOWIMHA Knj Mmexanuiva
110/1peMa, YUYHTLIBAIOWHA 11oTepii B No niciiacte, Ha Gapalane, B 00BoA-
HbIX GJI0KAaX H B MCXaHWdyecKux nepeiavax. [lpu onpeiescHusn seanuu-
Hbl My or IPUHUMAIOT MaxclMa blioe 3Hauenne KirL,

Koadpduuunenr 3anaca topMomenns 1y 415 KPaHOB, B MCXaHI3Max
foAbeMa KOTOPLIX YCTAaHOBJEH OAMH TOPMO3, NPHHUMAIT N0 HOpMaM
[ocroprexHagsopa 8 3aBHCIHMOCTH OT THRA NPHBOAA M CPYINbLL pexuMa
paborul (Taba. 24).
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Tao.an.1a 24 3naveuun kod@:UNeHTa 3aNaCA TOPMOKEHUA 11,

Tun npuania dyauoi Mawmmuii
|
Tpyuna pekuva pacote nof 1 |2--3 4 5 i 6
TOCT 235835--K3
Pexny pabotn no 11pauu-| Jderain | Cpe,inl | Tsime g l ‘SCL.
aav Taciopieaunaopa To e
3anac 10pvMOACHI ] 1,5 | 1,73 ] 2.0 ] 25

Mexannaspl 1O TLEMA TPY3OANIBEMULIN MAMI,  TPAHCHOPTHIVIO-
ILHUX PACIIABICHILIT I PACKATICHIDIT  MOTANT I HLTAK,  SLIOBHTLIC 13
B3PLIBUATLIC BCLLCCTBA, A0IAKHEBL OLITL ¢OOpYIGBAaHBL JiBYMSE TOPMA3a-
MH, JLCIICTBYIOLLIM T HHC3ABHCHMO JIPYE OT [1pyra. B atom cayuae Kosd-
GULIICHT 3anaca TOPMOXKCIIIS KAaKI0T0 Topyosa 1, == 1,20, Ecan Moexa-
HH3NM MOABEMA HMCCT ABa [PIBY.1A, TO Ha KaAI0M HPHBOIC 101LAEC
ObiTb YCTAHORICHO He MCHCC UCM MO OLHOMY TOPMO3Y € TCM A jana-
coM TopyoAens, B ocayuac yeratoBRi 11a KarwI0M HpHBO.Le ABYX Top-
MO308 Ko3PdILICHT sanaca TOPMOAEls Kak 1000 Topyoza 1,2 1.1,
TopMosioit asoMetir onpeledsierest NpH VKa3aulblX - Koy@ouuieirax
2amaca TOPMOKCHISE B HPCILOMOMKCIHI, UTO BECh IPY3 V,ICPAKHBACICS
OIHHM TopMO30M. FEC/ir B MEXAanu3Max 10.Ub0Ma ¢ PYUHBIM NPHBC.LOM
HeoONOLHMA YCTAlOBKa JABYX TOPMO30B, OMill N3 X MOXCT GblTh
sAMEHCIl caMoTtopyozsuell uepeladcil. B aebeikax ¢ 21CKTpHUECKIM
HPHBOIOM, UpCIHA3HauCHHLIX LT3t OIDLeMA J110.1eH, NPHMCHAIOT HOop-
MajbHO 3aKPLITHUT KOTo10ULHT TopMo3. KoagduiuieHt sanaca Topyo-
AKelHsT 9TOr0 TOpMo3a  A0q:keH  OblTh He delee 1ByX. TopMomeiiHe
KaGHHpl Jau@Ta Momer OblTh OJHOCTYIIEHUATBHIM, T. €. 3aMeldelle R
OCTAHOBKA eC UPOHCNOANT Ho:L 1efIcTBHEM TOPMO3IOFO MOMCHTE MCXa-
HUUCCKOrO TOPMO03a, I ABYNCTYICHUATLIM, KOrjla CHIAKCHIE CKOPOCTE
ABHKCHHUS NPOHN3BOHTCS ACHCTBIC TOPMO310i0 MoMEHTa ABUrareas,
24  OCTanoBKa — 3dMBLIKAHICM  MeXaHuueckoro topyoza. TopMo3noi
MOMEHT MEXaHHMCeCRKOro T0NMO3a HpH OJLHOCTYIICHUATOM  TOPMOZKENHRE
OIpeaeIseTes 10 VCTAHOBJICHHOMY [0CropTexiia 130poM MaKCINaILE -
my 3HauciMio 3ave.lircHnst [21] (cu. Taxme c. 215).

B ¢Bsizn ¢ TeM 910 TOPMO3HON MOMCHT ONPCICIASIOT MO HOMUNAb-
HOMY Tpy3y, OCTanopka MCXAi3Ma ApIl padoTe ¢ IpysaMil Mclbliei
MacChl, VUHUTBLBAS, Ur0 TOPMOZHOH MOMeNT HC H3MCHACTC, HPOHCNOIT
Govice pe3ko. 1o HPHBOLIT K HOABICHII HOBLUNCHIBIX [UIHAMHUCCH X
HAPY3OK B 3JACMEITAX MCXANI3Ma, PACHOIOACHHBIN MC/KRILY BaJoM, Hi
KOTOPOAM YCTQHOBJCH TOPMO3, i rpy3esbiM Oapabanou. [Ipiycrtanoske
8 MCXall3Me HO1LCME TOPMO3a, 3dMLIKACMOIO BCCOM TPAalCHOPTIHpYE-
MOT'O Ipy3a, I CTOHOPHOIO TOPMO3a (HanpHAMEep, B 2J1CKIPOTALIX) sHa-
YeHHEe Koa(QUIIiCHTA muaca TOPMOKCHIS CTOHOPHUTO wp\xo:sa AT
Ho ObiTh He MeHee 1,23, a rpysoynopuoro--- e aexee 1,10 Tax  waw
CO344BacMblil TPY30VHOPHLIM TOPMO30M MOMCIT n|mnopun(m 11CH Becy
TPAHCIOPTHPYEMOTO I'Py3d, TO OCTAHOBKA TPY30B  DAZJIUUHON  Maccb
UPOHCXOLUT HPAKTHUCCHIT ¢ QUHIAKOBLIM 3amcelieiney. O LHospecli-
Hasg yCiaHOBKA B MCXAHMI3ME HOALEMA H CTOHOPIOrO 1 I'PY 30V LOPHOIO
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TOPAO30B YMEHbLIaeT JHHaMHUeCcKHe Harpyssi B 3J€MeHTaxX MeXaHH3-
“iIpIHC ONYCKAHHH Tpy3a; HOBBILIACT 10JT0BCUNIIOCTD Hlepe1ad, ocofeH-
40 CBICIPOXOIHBIN CTYIEHCHT;  1103B0.SCT  OlyCKaTh Tpy3 ¢ O0ALUIGA
CLODOCTBIO, YMCHLUIAGT pasMcpbl  CTOMOPHOIG TOPMO3a, UTO B CBOXO
MICPeh HO3BOSICT YMCUDIUITE FadapiTbl  MEXaHu3Ma, Harpy3ky H
LHDUB RTCRTPOABHIATe s, Tak Kak [ApH OMyCRauil rpysa aABHraTeldb
(peo10dCBaeT MWL ToTepd B 3JOMeNTax  Mexannsva.  YKaszasHule
IPUHNAVIICCTBA  NTOJHOCTBIO KOMICHCHPYIOT HEKOTOPLIC YCTOXKICHHE H
Dok alHHe KOUCTPYRIHI MeXaHiMa.
[Tani0oiee onacuble aipaviideckie Harpy3kd npu padore MexaHu3-
v 01BeMAa BOSHIKAIOT B HAua ¢ NOALEMa Tpysa ¢ 110.1XBaTOM, KOoraa
CPV3 PHIBKOM OTpbLIBAGTCH OT OMOPLL. B MOMCHT OTpbiBa rpyia BecoM
{1, I'PY3034XBATIHOC YCTPOIICTBO HMEET HCKOTOPYIO CKOPOCTb U YCTAHO-
ansinerocs aBuxkenus. apacraHue narpyakin B Kanarax no.sncnacra
"IPOIICXOHT 32 BCCbMA KOPOTKOE BpeMs ¢ GobIIIM YCKOPCHICM, 1T 3HA-
tetiiie Harpy3si 3aBIHCHT OT CKOPOCTH MOIBCMA, MACCHl METALTOKOHCT-
SAVKINL HHPHBEACHHO KCCTKOCTH CHCTeMD!, BKJIIQUAOILCi B codsi Kak
LUCTROCTB I'PY30BBIX OPranoB, Tak H KECTKOCTL MCTa LIOKOUCTPYKILHE
pand, Ho orpeiBa rpysa naMuucckast Cioa, BocHpHunMacsas -
AUM IPY30BBIM HJICMCHTOM, HapacTact [0 JuHeiiHoMy 3akony, a nocae
JPBIBA rpy3a BCJECTBHE BUAHSHHA  VIPYIHX KOIcOaHnil cHCTeMbB —
10 3akony, 6AH3KOMY K cniycoriadabiomMy. Ecim npuusTL METa 1 10KOH-
TPVRIIO A0COMI0THO JKECTKGIl, TO MaKkcHMaILlloe 3Hadenie THHAMH-
JCCROTT Harpyai

Fma,\' == C;rp ‘:— FU] rQ?x

+ ROIPGHILICHT AMIAMIINIOCTH

Fix v
Lo o vl ocC,
G T ’

P. =
P Gg

rp

de Q---yacca rpysa; Cyp— koyddutient, YU4HTHIBAIOILHIT  BilsHHE
Lecthoern Kanaton. [pn onpeaetennn sinadetits koxiuinicita xKeer-
TR CPCTHEC SHANCHIISE MOV YHPYTOCTI MPHITHMAITCS  DUBHLIMH
SL1I=-1,3) 100 MITa 1as KanaTtos ¢ opraipueckia  copicHinLon  H
105 MITa s KanaTon ¢ MCTATHUECKNM COPACHITLKOLL

VpeanueHne padoueii CKopocTit NPHBORT K COOTBUTCIBVIONEWMY
BOTHYEHNO KOIP DI HTA THIAMUHTHOCTH 1 3HAUCHII LI NICCRIX
FAEPY30K, KOTOPLIE MOPYT B1B0OC NMPCBLINATL  CTATHUCCKNC  HArpPy sk,
ITO SACTABISICT YBOTHUUBATL 30U4CLE LDOYNOCTH BeeX Jleradceil mena-
TEIMA M MOTALIOKONC TPY R RPAHa.

Koaebanus peero kpana BMeCTe ¢ IPy30M, BO3INKaouuic 11pi 6ob-
SN ANIIQVHUCCKHY HATPY3KAX, 3aTPyINSIoT oro skeiavaraunio. J1as
CHIGKEHNST  UHAaMUIICCKHN  HATPY30K B KOHCTPYKIUISIX  MCXAHHU3MOB
FOABOMA HHOIAA NPHMCHSIOT (DY RHHILIC, ITHCBMATHICCKIIC, ILIPaBIH-
FCCKIE 1L HE CIC(POIICBMATINCCKIC aMOPTH3ATOPLI, cMsruaonye abia-
MHMCCKHC HArpy3hil Ha IPy30s3axBarioM  yerpoficise W Ba ridroM
Tpysosoy aqgencute. [pyaimmbie amoptTusaTopht adeKTHBELL TOILKO
A KpaHax Magofl rpy3oRGIbeMHOCTH, Tak Kak  UpyARnin  odirajpaior
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BbICOKOH KecTKOCTbio. C 3TOH TOYKHM 3peHHs Jyulle NPHMEHSTb MHEB-
MaTHYCCKHE WM FHApaB.nHyecKHe amopTH3aTopbl. OHM  CcyuiecTBEHHO
YMeHbWAIOT NPHUBEACHHYIO XeCTKOCTb CHCTEMDbI, YBCAHYUBAIOT BpeMs
HapacTaHMs HArpy3KH B IPY30BOM 3JeMeHTe, YMEHbIUAIOT BpeMs 3aTy-
XaHHs W aMILIUTYAY KOJeGaHHi CHCTEeMBl H CNOCOGCTBYIOT MOBLIILEHHIO
VCTONYHBOCTH CBOGORHOCTOAUIUX NOBOPOTHHIX KpaHOB. nnamHueckHe
HArpysKku nNpu NPUMEHEHHH 3THX vCTpoiicTB cocrasasior 20—30% cra-
THYECKOI! HArpy3KH.

Juunamigecxne narpyskH, NpHIOZCHHBIE K NOJHCNACTY, MOTYT ObITb
npubJIHAKEHHO onpeae/eHbl 10 3aBIHCHMOCTH

FA";,Z(G”)—{—G) a,
rne Gp— Bec nonesHoro rpysa; (G — Bec NOABHXKHBIX uacTeil KpaHa,

CBSI3aHHBIX C IPY303axBaTHBLIM YCTPOIICTBOM; o — KO HUUHEHT, 3aBH-
CALLHA OT CKOPOCTIH:

Cropocth nodsema, M \HH Cropoc1Hoii
KopthugueHr o
Mewee 6 . . . . o . .o Lo oL 0
Or6 1020 ... .. e e e e e e 0,1
Capitue 20 . . . . . e e e e e 0,2

Ias onpeaesienHs AMHAMIINCCKOrO KPYTALLEro MoMeNnTa Ha OblcTpo-
XOOHOM 80.1Y MOMKHO IPIHATE YCJIOBIVIO IMHAMHYECKYIO HArpy3Ky, NpH-
JOKCHHYIO K TPYy303aXBAaTHOMY 3.1€MCHTY, PaBHOIl

anm-ycn = '\Grp+ G) R 1ns

rae kyy 3aBHCHT OT THMA JBHrate.ld: A]s NPHBOI1A OT ABHraTe.s C KO-
POTKO3aMKHYTLIM poTOpOoM k=4. B ocTajbHbx caydasix k=2.

§ 24. BoiGop 3JeKTPOABUraTenss MeXaHM3Ma NogbeMa

[lpu KOHCTPYHPOBAaHHM MexXaHM3Ma [OoAbeMa OJHOH M3 BaXKHBIX
3azay sipasgerca noil0op 3aexTposHrate]as. Huxke npusesen nopsiiox
€ro nposeIeHus.

1. OnpeacnsiorT CTaTHYECKYI0 MOWHOCTb Per Npd NOABEMC HOMH-
HaJILIOro rpy3a no hopmyse (34).

2. llo xatanory sJjexrpoaBHrartesell BHIGHPAIOT JABHraTedb C yue-
TOM 3a/aHHOH CPYNNbI pexKHMa PadOTHl (a 3HAUUT, I COOTBCTCTBYOLIEH
OTHOCHTE.ILHOH MPOLOTKHTENBIOCTH BK1IOUcHHS [1B) Tak, uTodbl ero
HOMMWHAALHAA MOUWHOCTL Oblla PaBHA HJAH HECKO.IBKO McHblue, ueM Po,
Ecau aeiicTButenbroe 3unauente I1B ie cooTBeTcTByeT VKaszannomy B
Karajore, TO CTATHYECKYI0O MOWUIOCTL TEPECUHTBLIBAIOT 110 (opmy.ie
(29) ana Gamxkaiiwero HomHNaJILHOro 3Hauenpss T1B.

3. Ilpouspoasar nposepky BuiGpaHHOro ABMraTeis Ha Harpes Mo
CpCHeKBAAPATHYHOA MownocTH. I8 3TOr0 NocaeA0BaTedLHO ONlpeie-
JII0T:

MOMNEHTHL, Pa38UBAEMble INEKTPOJBUSATEACH NPU YCTAHOBUBLEMCS
dsuxenuu npu nodvese u onyckanuu 2py3o6. Jlaa npouecca noabema
no.e3ytores Gopmy.ioii (33). Ilpu noabeMe rpysa, oT.inuawolerocs no
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Micce OT HOMHHAJbLHOrO, B 3Ty GOPMYdy TNOACTaBAAIOT BMECTO Smax
HaTsAKeHHe KaHaTa S, cosjaBaeMoe BeCcOM [OJHHMAeMOroc rpysa, H
HMCeCTO HOMHHAJAbHOrO 3HAaveHH§ KN HNOACTABJIAIT BeIHUNly 1y —
K11 MeXaHM3Ma, COOTBETCTBYIOllee BeCy NOAHHMaemoro rpysa (pHc.
121).

I)1pu TOPMOJKEeHHH ABHraTejeM NpH ONYCKAHHH Fpy3a 3JEKTPOABH-
Iitelb Pa3BHBaeT MOMEHT

SgapDsapm
Mep= —‘l;u—“"——nw (40)
M

11e Sgap — HaTsXKeHHe KaHaTa Ha OapabaHe TIpH ONYCKaHUH Tpy3a;
1|y — 3Ha4YeHHe KM, onpeleseHHoe No pHc. 121, NIpH cooTBETCTBYIOWIEM
Bece CNyCKaeMoro rpysa; #— uucjo KaHaToB, HAMATbIBACMBLIX Ha 6a-
padan;

CPeOHULi NYCKOBOL MOMEHT IAeKTpodsu2aTens. s 31CKTPOABHIa-
TeJell nepeMeHHOro TOKa ¢ KOPOTKO3AMKHYTHIM POTOpOM CpCAHI} Hve-
KOBoii MOMEHT onpeaensior no dopmyae (27). Daa saexrpoasnrateaci
ticpeMeHHoro Toka ¢ GasupiM poTopoM M 114 ABHrare’eil NocTosiioro
TOKa noab3yorcs gpopmydacii (28).

[IyckoBo#l MOMEHT BHIOpaHNOro ABHIATEIA SIBISETCH KOCTOSHHOIM
BeJIHYHHOIL, oupeaensiemoil xapakrepucTukami asurateas. IIpn n3ve-
HHeHWK HarpyskH M xapaktepa paboTel Mexalivdma noisema (No1beM
HIH OI'IYCKBHHG) IpH MOCTOAHHOM MYCKOBOM MOMEUTC BpEeMA pasrona
naMeHsiercs. Tax, HanpuMmep, npu NOABEMC TPY3a C YMeHbIUCHHCM Ha-
I'DY3KH YMEHDbIIAETCSI MOMEHT CTATHUECKOTO COMPOTHBIeH!s 1T 64.1bInas
HacTb MNYCKOBOrO MOMEHTA [ABHraTedas HIAET HA PasToH  ABHXVUIMXCH
MacC caMoro MexaHM3Ma, uTo MNPHBOAMT K YMEHLINCHIMIO BPEMEHH
pasrona. Ilpn onyckanuu rpysa, Hao6ODPOT, BpeMs pa3roHa YMeHblua-
CTCSl NPH yBeJHYEHHUH Macchl Ipy3a;

BpeMs nYcKa npu PAsAUdHbLY TeXHOAOZUHCCKUX npoyeccax paboTet
Mexanussa. HeoOGxolUMo onpejenliTb BpeMms NycKa NpH MOILEME H
ONMYCKaHHH MOPOXKHEro rpy303axpaTHOrO NpHCMOCOGACHHS, a TakkKe
BpeMsi fycKa MPH NodbeMe H ONYCKaHHUH TPpysa 3alanuoii maccu. Onpe-
JdeJIeHHe BpEMCHH MyCKa 1A 3THX CJydaeB MPOH3BOINTCS 1O dopyy.ie
(38) npu NOACTAHOBKe B Hee 3HAYEHHH MOMEHTOB CONPOTHB.ICHIIS,
MOMEHTOB HHEpPUHH Macchl Tpysa, KNI H T. M., COOTBCTCTBYIONLHN Becy
TPy3a, A48 KOTOPOro npoBoasT pacyeT. Ha npakrtike spemsa 1veka npu
ONYCKaHUH HOMHHAILHOrO rpy3a NDPHHUMACTCS PaBHLIM HY.1K0 113-3a
JLCHCTBHs 6OJILLIOTO ABHXKYLIEro MOMENTA, PABHOIU CYMMC MAKCHMA Ib-
HOro MoMeHTa ABHraTe s H MoMceliTa ot rpyaa:

spems dsuitenusn ¢ ycranosusuielicsa ckopoctero. Ero onpeicisior
MO ypaBHEHHUIO YCTAHOBHBIErocsi ABHXKeHHst {y= H/u, rie H — phicoTa
noavema (onyckalusl) Tpysa Ads AaHHbIX YCJAOBHH pasoThl; v — CKo-
pocTb ycraHoBHBlIerocs ABHxkchusi. [Ipu paGore 1Birate’ds Nepemven-
HOro TOKa ¢ MECTKOH XapaKTepHCTHKOI CKOpPOCTb VCTaHOBHUBHICTOCS
ABHXEHHs He 32aBUCHT OT MACCHl py3a H NPHHUMAETCH PaBHOI HOMH-
HanbHOH ckopoctH. [Ipu paGoTe aABUrateds MOCTOAHHOIO ToKa HACTOTA
BpauleHuss poTopa 3aBHCHT OT Harpysku. JeficTBHTCIBHYIO CKOPOCTDb
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ABHKEHHs IpH 3ajallioil Macce rpy3a ONpeleasioT Mo MeXaHHYeCKHM
XapaKTepPUCTHKAM ABHTraTe]cH, NPHBOANMBIX B naciopre;

CpedHersadpartdreli MONOHT, IKGUBAACHTHOUL OelCTEUTCAbHOU
nepesteHnol Haopyske. Ero onpeteasiior no gopmyac (30), a cpense-
KBAJIPATHUHYVIO  MOWHocTL 1o ypasienunto (31). Ecau noMinamabhas
MONLHOCTL BLIOPAHIOFO 1BHIATe 1A OKasblBacTes papHoii Han Gofblie
HafiaenHoil cpeAHCKBAPATHYHO MONIHOCTH, NCPErpeBa iBHrarteas He
UPOHCNOAUT 1 BHIGOP ABHIraTeas MOXKHO CHITATL 3akomueiitkiv,. Fcau
DKaykeres, 4ro HOMHIHAJILHASL MOULHOCTDL BLIOPAHHOTO ABHIATCAS MEHb-
Hie CPCIHCKBAIpaTHUNOH MOULNOCTH, TO 1718 Aalioro uplinola 0epyr
JABHTaTe] b 0OJLIICH MOUIHOCTII,

4. Tlo ypasHeniio paBHOMCPHO VYCKODCHHOIO ABIXKCHHSA Oonpelens-
10T QakTHUYCCKOEe YCKOPCHHEe HOMUHHAJALUOrO rpysa NpH nolbeme:

Urn

11e Urp— HOMHIIAJbHAS CKOpPOCTb Tpy3a; f, — BpeMsl pa3roHa npH
nolbeMe Tpy3a HOMIIHAJIbHOrO Beca [eM. ypasleiie (38)].

3Havenns BEINMUIHLL j A01AKIB COOTBETCTBOBATh NPIBEIEHHBIM Ha
<. 215,

§ 25. MexaHuambl n3MeHeHusl BbijeTa CTpeJbl

I13scHeHIIC BBlICTAa CTPCIOBLIX 1 NOBOPOTHLIX KPaHOB NMPOH3BOAST
HIOO MepeMerteHieM TeTCHKKH 10 FOPH3OHTAIbHOMY WAl HAKIOHHOMY
nosicy cTpeanl (eM. pue. 33), ando H3MeHCHHCM HaKJI0Ha CTPelbl Kpana
3 BCPTHKAJBHOH HJ0CKOCTH, Mexanl3vsl NepBoro  THiA  aHAaJOTHUHB
MENAHIIZMAM Hepe/ K eHIa 0 paccMaTpHBawTes ke, g raase VIIL
3ACCH ORE PACCMOTPHA TO.JLKO MEXAHH3Mbl H3MEHCHHS BLLICTA KAaUaHu-
€M CTPC.bl. D11 MeXaHN3Mbl MOIYT LHIMCTH KaK FHOKYIO, TAK H JKeCTKYIO
CBSI3b HIPHBOA ¢co cTpetoil. Mexanusaor ¢ eudkoid c8a3vio (¢ npumele-
FHEM KaNaTHOro HOJHCHACTA) UPHMCHSIOTSS 151 KPaHOB ¢ HCYPaBHO-
BCLIEHHOI cTpe.tofl. B 3Tom clyuae A7st I3MeHelllnst Bblleta K cTpeie
HeOGANO MO IpICIO T ciay F o (puc. 122); ce onpeiensior 13 ypas-
HCHIST MOAMCHTOB BCEX ClHLI, JICTICTBVIOWIIX Ha CTPCIaV npu selicre L,
OTHOCHTC IO Toukl O

N Mo=G, L+Gb—Fli —Se+W H+W.=0,

ric Grp—-Bec rpysa; Ge —Bee erpenbl; S — Larg/KeNlie Kanara MeNa-
sisva neanesa rpysa; e We—petpoBole narpysxi padoucro co-
CTOSIIS, ACHCTBYIOULIC COOTBOTCTBCHIO Ha I'py3 Ul na crpeay; b, h, e,
{1, ¢ — wacun eriersis ena no pne. 122,

Orcio1a

Fo Oul+Gb—Se + W ~Wee
. .

¥Be.yenie niaeda /i 1t rcua ¢ OTHOCHTEILHO OCH NUBOPOTa CTpe bl
OPHBOINT K VMCUbIICHHio Tpebvenmoil cinl F. [l1s Kpalies, padoTato-
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HIMA ¢ BLICOKIIMII CKOPOCTAMI, Kpovie JefICiBiA yRa3QnHLIX CiLl 1eGs
XOUIMG VURTLIBATE BoHIsIIe HCHTPOSEARNBIX CHI TPY3a 1 CTpe.ibl.

Io KOHCTPYKIHI MEXaNU3Mbl N3MCHCHIA BLLIeTda ¢ KRAHATHLIN No-
JUICIEIC TON allagoriaipl Mexani3yav noibeva, OHI BKJAIOUR0OT IBHI G-
1¢dh, peayktep, Oapadan, Topyosnoe yerpoictso. B o3aBuciyocTin ov
Py 300, TBEMHOCTIE 1T KGHCTPY KLU Kpalld NoHCnacT H3\MeHenHs Br.ie-
it sozxer ObITh pasiauuboil  KpaTHOCTHL  MakcHMadablioe  faTamenns

) e
/»r’),‘;—‘—r
N

. \%/
Y .
K3 '

Puc. 122, Cxema Mexanuama n3vcienus BHICTIA Cipuibl
¢ THOKOIL CBABLIO

KdaHarTa Ha 68[)2’1()3”0, COOTBETCTBYIOLLCC MAKCIHMATIHLHONY BblaeTy CTPE-
Jbl, IO 2HATOTHH ¢ MeNAHHU3NMOM NoAbeMa onpe/leistior no (p()[\.\l}'.'le

S _F_

max = 3
anm!

1 1C a-——KpaTlHoCTb MNOJIMCNAcTa; 1, — K04 noJgicnacrta; 1) — kIl Ha-
pasasowiero OaoKa; ) — 4lC10 HANPABJASIOULNX GJIOKOB  \CAQIILNI.
KaK ObL10 NOKaszalo BBILIC, TIPH H3MEHCHIH BLIICTA CTpeanl ate
«CHHC KaHara TAaKXC MEHSACTCH B CBA31 ¢ H3MCHCHHCM MOMCHIOPR -
cca rpysa o crpedbl. Utoln MoMenT 1a Baay ABUTETeast OLL1 i10CT Ol
BIM, MOXKHO MPHMEHATh KOHHICCKIT IV € OOACC CAOAHIBIN OUeh -
A IOBCPXHOCTI 6211)216311. ﬂpn HIMCOUCHINT BLIICTA OT MOCHN g IS HOrS
) MBHUMAJIBHOTO 31HAYCHHST pPacCTo«(nne MOALLY 0CHMH OOOIM 110 11C-
nacTa YMeHbUWIHMTCS Ha BeauuMHy Afi==/i,—he (pnc. 122). Toria cper
bsisl CKOPOCTb HAPMBKIL KanaTta Ha 0apadaH vy, = Ath—a r.ic NMa — 1o-
4 KAHNaTa, «.woHBICMOTO 114 68])3631[: I‘-~—B|)GMH HINMCHCHIST  BLITCTA.
IMo cuae F uan cire natsssenis xkanata S wexannzua H3VCHCHHSA
JHITETA, OHPCTICTCHHBLIM [Lis I\‘PZII"HII]\' HIICCKOJALKIIX  HPOANCAVTOUNBIN
LOJTOMENHIT CTpeabl, CTPONTCSI dnarpayma 341 PY3KH NPHBOI, o HEl
VMOXKHO OHPEe1CTITL CPCIHCKBALAPATIUMHLIE MOMEHT 1l 7pedyeMyIo  no
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YCa0BHAM Harpcga MOWIHOCTL ABHTaTe sl. C yBeJgHucHIleEM YrJ/ia HakKJ/O-
Ha CTpeJabl K FOpH30OHTA M IJ1€dH [AeliCTBHA BePTHKAJbHLIX CHJI YMCHb-
WwaloTcsa, a MieYd TOPU3oUHTANbHbLIX CHJT H TAroBOH CH.Ibl NOABEMHOTO
KaHaTa YBCNHUHBAIOTCH. OObLIUHO HaTAXKeHHe KaHaTa MexaHH3Ma H3Me-
HEHHA BblJIeTa HMeeT MaKCHMa ibHOEe 3HauyeHHe B KpaﬁHeM HUXKHeM I10-
JOMENNH CTpeabl, NOCTeNCHHO YyMeHbIUaAaCh MO MeEpPe ee nogbema.

Puc. 123. CxeMbl MexaHH3MOB H3MCHEHHS BbljeTa

Iandoabwas sownocTe (KBT) mpu ycTaHOBUBHIEMCH ABHKEHHH,
COOTBETCTBYIOULAS MaKCHMaJbHOMY BLLIETY npH cHiae Smax (H),

Smaxvx
1000+,

max ~—

[Moabem cTpe bl BBepX OrpaHHUMBAETCS KOHLEBLIM BbIKJHOUATE/IEM,
Tak uTo6bl NpH MaKCHMa.LHOM YrJ€e HAaK.J1OHa CTPela He Moria olpo-
KHHYTLCH Ha3al nol ACiCTBHCM BCTPOBOH HArpy3KH, HATSMKCHHS KaHa-
TOB MeXxalll3Ma NolbeMa Y ¢ HHepulH. OnpokuibiBaliie CTpenl
MOAET TaKmke NPOW30fiTH npn o6pblBe Ipysa, KOrlia cTpeaa noaywuaer
MY, 1bC, PaBUbIl MOTEHIHAIbHOl 3HEPTHU cu YNPYrocTH CTpeinl H
RanaTta 1ok JeitlcTBHCM BCCaA rpyv3a.

CXCMDI MEeXQHUI MO8 € HeCTKOU KUHeMATUHeCKOIL (8130610 CO CTPe10H
lipBelensl Ha puc. 123, CaMbiM pacnpocTpaHeHHbIM fAB.IAETCH P e e y-
il Mmexadnan (puc. 123, a), xapaktepusylowniica vastol Maccoit
¥ IPOCTOTOH H3roToBeHlisl. OH cocrouT M3  3yGyaToil Han 11leBOYHOH
peiikn 1, nepeseutacMoll HPHBOJAHON wWecTepHel 2 B Ka4aloUHxCs
nanpapasiiomnx. Pefika wapuuptio cocludena co ctpetoii 8. BuuTto-
Boli Mmexaunsm (puc. 123, 6) coctoutT H3 npuBoiHoil rafikn I H
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BHitra 2, juapHiUpiio coeanHeHoro co crpeaoii. laiika 1 nyecte ¢ npH-
BO,UILIN MOXAIH3MOM U JBUTATEICM PACHOSOKReHd Ha HapHIpHbIX 000+
Pax, M0 40T BO3MOAIOCTL rafike H BHHTY HOBCPAYNBATLCA OTHOCH-
“CALNO TOPHSOITAABLION OCH B LIpoliccce noheMa crpeant. Macca nun-
LOBOFO MCXAHH3Ma HPHMCPHO TakKad e, Kah WV PCCUHOFO, 10 OH
CAGATICE 1 AOPOAC B HITOTOBICHNII I TPeOYCT TIATCLIIONO YN01a 33
pesLGoBLIM cocLHenteM. FnapaBanucce kil MexaHlinsM (pHc.
123, 8) cocTonT M3 KAuaIOUICrocs FHIPOIILIHIAPA [, WTOK 2 1nopiuua
ROTGPOIO COCAITHCH CO CTPRIOI. DTOT MCNINH3M OfCCleulBACT BecbMa
naanHyo padoTy, HO Oi Oovlee CGHEN B H3TOTOBICIHIM 1 3KCILIya-
LaliH.
Centopunit mexanuswm  (pic. 123, ¢) nvcer 3yGuatulii cexTop
{, naxoasuguiicst B osaneciieling ¢ BeAyuleii mecrepueii 2. D1oT mexa-
Vi ofecneunsaet HOCTCABHYIO VIVIOBYIO CKOPOCTL Katailus  crpebl
1t BeChMA HH3KO0e ONycKaHue crpedbl. O1HaKko 3Ta LOUCTPYKILS TsAcaa
it rpomoszika. CexTopuo-KpHuBOUWHNuB MevaHiisy (pHC.
123, Q) HRCKOALKO HPOLLL H JIerie CeKTOPHOro.
Kpusowmwunuo-uwarynuaoil vMexannszx (pue. 123, ¢) co-
CTOHT 113 Kpusoutuna I 1 maryna 2, COCANNUCHIONO ¢ KOPOMbBICIoM 3.
Kapoyaeto coctingeicst 106l 4 co ¢Tpeoil. DTeT MexXaliiiM najiexen
4 Gesonaced B padore, veofGeio oc I Kpaitie  HoJg0ZKeust  Cipeasl
COOTBETCTBYIOT MCPIBLIM TOYKAM KPHBOLIHNHOIO MCXAHH3Ma - ~B 3TOM
SVHAC HCRIIOUACTCS BusMOAKIOLTL  AZCHNIM W 3aNDOKIHIBIBAHN
ipeabl Ha Kpail. 1o OlifH U3 CaMBIX THKCTIIN MCXAHH3MOB.
Mexanusap ¢ RECTROH KHACMATIIUCCKOIT C3H3bI0 CO CTPETOH M03BO-
BUOT RPCIOTBPATITL CAMOIPON3BOILIOE ABILKENIIE CTPCdnl 1101 1eficT-
BHeM TOPH3OHTAJLILIN CHJI ~— BCTPOBOIl HArpY3KY, CH1  HHEPILHH, a
SAKZKe CUJ. BOJHHKAWINX HPU OTKJIOHCHUI FPY30OBLIN KanaTos OT Bep-
iwa’an, TIpu pacuere Takilx MCXAHH3MOB, Tak e Kak H NPH pacueie
"CNAHIEBMOB ¢ FHOKOIT CBA3BLIO, A1 KPpailHix U HeCKOJALKIX MpOMexKy-
OUHBIN [HOJOARCHHE CTPeIb BuIYHCIMIOT CILTY, ACHCTBYIONYIO 11a COC1H-
“ve’biloe 3BCHO MeXaHuaMa (pefiky, BHHT, WTOX IHAPABJILUCCKOrO
LHHAPA H T, IL), Mo 3UHAYCHIO KOTOPON OHPCIesHOT HEOOXOINMYIO
COULIOCTL IPHBOA.

Jas pasrpysku nipisosa movedt Gel ot Beca cipeabl ypaBHoBeuH-
1ot MoMeitoM Gy,a OT Beca MpOTHBOBECa, PACHOIAracMoro na crpe-
< NG OAPYLYI0 CTOPOHY OCH KGuakig CTPe.dbt I Ke CBA3AUIOr0  ¢o
-petoit cieremoil poluaros (puc., 124). Tlpu kauanunn crTpesibl, cc.d
M0 [ ee HelTpa THACCTIL YAAs5CTCH 0T OCH Kauatlis, IICU0 @ LCHT-

JCURECTH TPOTHBORECH TAKAKE YBE THUNBACTC,

Tak Kak KavaHie NpocToil cTpesbl HPHBULIT K 01BEMY HJAH ONyC-
41010 TPY3a, TO B Kpalay, padoTaiwlliX ¢ BLICOKIMH CKOPOCTAMH, Ha-
UMD B NOPTAJIBUBIN KPAallAX, 1749 YMCOHBUICHIA HeoONOAIMOT Moll-
CUTHIPHBOAA IpHMCHSOY Tak/AKe yeTpolic1Ba, olecneuiiBaiomiie nepe-

LLCHEE TPY3a §iPil HAMCHCHIE BLLICTA TP b NO TpackTop, §an3-
R YoplisonTai. B oatom cayuae Mouuiocrs JIBHIATCAN MeXalilizMa
SAOLyeIes rTasipiv 00pA30NM A Mpeolodclie TPCHHS B HapluHpax
Tt MCPCRATLIBANUA KaiaTos MO GJ0KaM i IPCOI0JICHEC BCTPUBOIl

tornepuondoil Harpysox. Takue cTpestoBble YCTPOiiCTB: yCTaHaB.1iBa-
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IOT Ha ApSAMBIX CTpeJaxX H Ha cTpeslaX ¢ WapHHPHO COUJEHEeHHDIMH VKO
cudamii [lpu NpaMBIX cTpeaax FOPH3VHTAAblIOE licpeMelleHHe Tpy3a
OpH M3MeHeHHH Bblyiera odecileuydBaeTCsl KaHATHHIMH YPaBHUTEILHLIMK
yCTpOHCTBaMH, BHI3bIBAIIHMHE  NepekaTbiBaHie NoABLECMHOTO KaLaTa
no 6.0KaM ¥ COOTBETCTBYIOLiEe H3MCHelle LIHHbL NOJABECA IPL 31 Tak
q9TO rpy3 0CTaeTCs NMPaKTHUECKH Ha OAHOI M TON Xe BULICOTE Hel. il

MO OT MOJOXEHHA CIpe bl

/ DTH YCTPOHCTBa BHINO LISIOT
7 B BHJl€ yPABHHTEJAbHBIX 116 -
£ CMacToB HH ) PaB!iTe ILIbIX
J fapabanon
//“7/ B ciucreMe ¢ ypasrure.ls-
AL

Hbl i noadcnactTom (BBe\v Ha
puc 125) noabeMHbIR KanaT 3
APONOIHT  Hepe3  rpy3us il J
0y paBHUTEIBUBIT 2 11 vine-
nactui Ilpn Kavannn crpenn,
Onaroiaps cucTeMe MoIucila
CTOB, NPH H3MEHCHUH paccTua
HUst A €KLY HeNOABHAHON

3

oGofinoit A 1 oGofivunilt B
Ha roJoBKe CTPe/abl COOTBETCT-
Puc. 124. CxeMa ypaBEOBELIMBAHHSA CTPeJb BGilito navensietest o aa M

nozageca rpysa mnpH beusieH
HOMl obmeli aauHe L no.iieM-
HOro Kayarta B 000HX MoAHCI'acTax, T e

L=ayh-+anH =const,

A€ Gy U Qn— KPATHOCTH COOTBETCTBEHHO YPaBHUTEALHOro H NO/1beM-
HOr'c noJiucnacTtoB le/l H3MEHCHHUH BbLWICTA CTpeJibl YMEHbIUEHHE .1.TH
Hbl KaHaTa B ypaBHHTEJLHOM IOJHCIIACTE TMNPHBOIHT K YBeJHUYEHHIO
AJIFHbBI KaHaTa B NIOABEMHOM TNOJHCNHACTE

(h—h\)ay= (H\—H)an

IMoaGopom mecta pacnodoxeHns o6oiimbl A oTtnocHteanno acn O
NOBOPOTa CTPesbl U BHIGOPOM COOTHOLIEHHSA KPATHOCTEH MO THCHICTOR
MOXHO OGecneyHTh NMPaKTHYECKH TOPU3OHTAILHOE MepeMelllelie rpvidg
NpH H3MEHeHHH BblaeTa cTpeanl Takas cucteMa nmpocTa B H3IOT™ 1B 1¢
HAM ¥ yaoOHa B MOHTaxe Hejnoctatkamu ee aBasiorcsg $o1bluasi i
Ha NOABbeMHOro Kailata W NOBLILICHHBLIH ero H3HOC Of Mepenartninalivs
no 6J0KaM Npy H3MEeHEeHHU BhlJeTa

B cucteme ¢ ypasrureaonoim dapadanon Gapaban MeXaHI3Na 10 b
€Ma, CBsI3aHHBI Yepe3 mJdHeTapHyio Mepe1auy ¢ MexaHH3MoM H3McHe
HHS BbHLIETA, NOJYYAET LOTNOJHHTENbHOE BPAlLEHHC MPH KhadanHil (Tpe-
Jbl, YBEJIMUHBAs WU yMCHblIas JJHHY NMoJlBeca rpy3a 3Ta cicreva
GoJice CJI0KHa B KOHCTPYKTHBHOM OTHOIIEHHH, HOo 00ecnedyHBaeT TOUHOe
roOpH30HTAJIbHOE NepeMeleHHe rpysa

B cucTtevax ¢ wapHUpro cOICHCHHOIMU YKOCUHA MU CTPEIA HA CBO-
€M BepXHeM KOHIle CHabxaeTcsi KOHCOJIBHLIV X000TOM NMPAMO.THEEHHOI
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ian npohnranposandoil dopmul I[Ipu npsamoanseiiiom xobote (mocpes
e a pue 125) cnerema npelcrasasier cofoll HIapHUPHBIIE YCTRIpEX-
3tk ¢ HEHM3MCHIILIMH CTOPOHAMI, ¥ KOTOpPOro Npod.eHHbId KoHer
< Ub ot CTOpoUbl (X000Ta) ONMHCHLIBAET MPH KadaHnH CTpe.nl CA0KHYIO
wpHuy D (UeMHHCKATY), HMEIOHLYIO OT/Ie/ibHble YUacTKH, GaU3KHe K To«
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Kauar 4 HepPeKatLiBaetcst o e1o KPUBOAHHCHNOoN qacTi, 4To IpHBOAHT
K cMeltcHio Tovkn kacanust E. Tloapemuwil Kanar 6, HanpapiieHHbI#
MapaJjJesbHo OCH CTpesbl, MPH KauyalHU CTPC.Ibl HC NMepeMelmaeTcs no
6.10kam. [lpit coorpeTeTpyonleM npodH.1e KPHBOIHIRITHOTO yuacTKa X0-
OoTa Kolei xo60Ta # rpy3 lepeMewalores ropnsontaasio. Heobxonn-
MO, UTOOBL IIPH BCCX NMOJOKEHHSX YKOCHHBI HalipaBenis 1eiicTBUS Beca
rpy3a, NPHJOKCHHOTO K KOHUY X000Ta, H CHJALI HATSACHHS  OTTAXKH
nepecekanich B Touke A, aexaureit na ocn crpeanl. Torza crpesta 6yner
B PAaBHOBCCHH, TAK KaK paBHOICHCTBYIOULaA N NPOXO/IT UCpe3 ONOPHBIR
wapHup O crpeant. TlocTpoenne apodiis xobota y1¢6ilo NPOH3BOHTD
rpacuiecki H3 VCJI0BHS paBHoBecHsi cTpeabl. TTpoduanposankeil xo-
60T CJ0ZKCH H JOPOr B H3TOTOBJCHHH, HO 00eCTIeyHBACT TOUHOC FOPH30H-
Ta1bHOE HCPEABUIKEHHE TPy3a H PasrpyrRaeT crpeay oT naruba Heypas-
JIOBEIICHHBIM MOMEHTOM.

Bee MexanusMpl H3MEHCHHA BLLICTA, KAK It MexallsuMil  nolbeMa,
CHa0XKaloTCs TOPMO3aMH HOPM2.ThHO ZaKpLITOro 1404, aBT10MAaTHUECKH
PA3MBIKAIOWIIMHCS NPH BKIWUCKIH UpIBo1a. [lpiycienie 8 MeNaHH3-
Max H3MCHCHHS Bbl1eTa ynpap.sieMblx TOPMO30B HOPMAILHO OTKPLITOrG
THITA M MOCTOSHHO 3aMKHYTBHIX TOPMO30GB He lonyckactcs. Koadpuui-
eHT 3amaca TOPMO/KCHHS 101xKeH ObiTh He mcnee 1,5, Ilpu aTom MmoMeHT
Ha TOpMO3HOM Ba.1y, CO31aBaeMbtl BECOM CTPeabl, TpoTHEOBeca ,ianbob-
HIHM paGouBM  I'PYy30M It BETPOBOIlL  Harpysmoil pajoucto  CoCToHUSA
ONPeiALTICTCH B TAKOM IIOJOACHHH CTPesibl, HPH KuiODUM 3TOT MOMCHT
HMeeT makcumailbioe sHaucHuce. TopyMo3 acisen CWib HpaBepell  Ha
YAepmaHHue HEHATPYAKCHHOA CTpeiLl B OGO e¢ Nud0zAcitii upi BeT-
POBOH Harpyske Hepabouero CoCTosiiiist ¢ 3a1acos TOPMOKCHIA g ==
=1,15. Kpome Toro, 1a3o npoBepurh BPOMs TOPMOACLISI MCN3HII3MAE,
Kotopoe npu Aeictsrii Moveuia Mpag HC J02UKHO Aperpiath 4—395 ¢,
a IpH OTCYTCTBHH TPY3a, BETPa 11 HEBPAULAWOUICHMCA  KDAIC  10.MHO
ObITL He Mence 1,5 ¢, TOCKOIBKY CIHLIKOM PC3KL€ TOPMOAKCHIG HPHBO-
ANT K NOSIBJICHHIO BHICOKIIX HAMIYCCRIN HATPV3uh Il BOSHHKIBeHHIO
Ko.eGaHHil, 410 CHilKACT CONPUTHBICHNC VCTATOCTH 3J0MCHTOB Mexa-
HH3Ma M Meta/jiokoHerpynii,  Ilpu onacuoern  Juduiitny BETOBBIX
Harpy3oK PeKoMeNAYCTCst LPHMeHsis ABYXCIyHeluaroe TopMozKellie ¢
BBLIEP/KKON MEXKAY CTYNEHsIMH HAPACTAaililst TOPMO3HOrs MOMCHTa, UTo-
Obl ycTpauuTe H3JIHUIEE pPe3Koe THPMOAKCHHE NPH OTCYFCTBHH  BETpa.
Jas cHizKeHns AHEAMIUSCKHX HArpy3oK 1olyCKACKCS YCTaloBKa ABYX
TOPMO30B, 3aMbIX4CMLIN aBTOMATHUCCKI, C 3ailacoM  TOPMOZCHIISI  He
MeHee 1,1 pas oAHoro topmosa 1 He Mence 1,25 — 11a apyroro.

MexannaMbl I3Mellelisg BHLICTA CIPE.Ibl FPYS0N0,IbCMEDLIX MaluHH,
TPAHCHOPTHPYIOWMX PACIIaBIACHNIBIC 1I PACKalieHllbie MeTa Ll lbl, S10BK-
Tbl€ H B3PLIBUATLIC BCLLICCTBA M T. I, IMeloT no 18a 1opMo3sa. Koaddu-
LUHeHTbl 3anaca TOPMOIKCIHA KazKI10ro TGPMO3a, COTAacio npasiiaM
Focroprexnaisopa, nMeior Te Ke  3HAUCHIA, UTO I 15 MeNalli3ma
noasema {cM. § 23). .

B nepeaBmHBIN CTPOIOBBIX KpatiaX Ha aB1euMoGilILHGM HIH Tyce-
HHYHOM XO/y H3MEHEHHe BBHLIeTa ¢ NOMOHILK hauaHus CTPC.Ibi B Bep-
THKAJAbHOIl IJOCKOCTI  CONPOBOAKZAETCA HPHMEHSHHCM  TOJICCKOIIHYE-
CKHX cTpes1 (CM. pHc. 36), COCTOAIIUX H3 OCHOBHOH H MNOABHMKHHIX
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CCniingn, KOJHMCCTBO KOTOPLIX Ha Kpanax GoJblioil rpy30110.1LEMHOCTH
S0 ACT YernpeX. BBUABILKCHHEM CCKUIT  AOCTHTAeTCs! YBeInUCine
AT ML CTPRAD, @ 3HAUHT, I YBCUCHIE BBLICFA 11 BO3MOMHOIL BHICOTHI
noLeva rpysa. B onactosimee ppeMst c031abl Kpaiibl ¢ TCJICCKORDYC-
Chod CTPE10i Tpy30i0oibesiocinio 10 200 1. Teacckonnyeckue cTpeisl
Halite BECTO BLLIGATSMIOTCS B BILIC HAJOUHBIX KOHCTPY KLt KopoGuatoil
Joopaie Ila pne. 126 noxasana crpeaa astoxpaia 1903 {cM. puc. 36,
@), mpeicTaBasiolias coGoli  TCJICCKOIHILCChY 10 GadKky ¢ PastpymeH-
HLAD HOPIIHRBBINM FHAPULaliipos 2. Tedeckomiueckas Gaiha CoCTOuT

Pue. 126. CTpeaa astoxpata 4903

11 napyKHoil 6aaki 5, cpeaneilt  Baaxu 3, nepeMeutaniciics ¢ noMe-
f0 riapownciapa 2, Boosuyrpenneii  Gaaxi 4, nepevemaiomeiics
HopiRCHPYEMOoil B IATH NOJIMKCHIAX BPYUHYIO ¢ DOMOLLIO CMCHHAIb-
nou pyxoaTkit 6. B npouecce padoTul cpeinnsg Gatka 3 uepeMellaercs
COBMCCTHO ¢ TMOJBCIICHHBIM Ha Kpioke rpysca. JLaa yuyeubitcling CHabl
ha mepeMelleHie GaacK HPCIYCMOTPEHL ABa  KaTka — nepeauuit 7,
VeTAHOBIENHLI! Ha HAPY:KHOIl fadke &, 1 33 [, ycranosicnubtii na
Caaxe 8. Bee 6aaKkH 3aKkpLitoro UPOGH. st BIMIIOILEIL cBapRoil 13 Jalce-
. BOTo IpokaTa.
[TpenMyecTBOM TeICCKOHIUCCKIX CTPeI #87ICTCH  BO3IMGAHOCTD
f LICTPO TIOANOTOBHTL KPaH K padore ¢ 1aHHOoi crpaioil. [Tepeveutenne
yABHIRHBIN CCKILHT € TRV3ON Ha KpIDEC RO3BOIACY IPOI3BOLNTh CTPOH-
CABHBIE I MOHTAKIBIC PABOTH B NOMEICHISX orpaitiuekiioro ofLeva.,
10 BBIABHZKCHNST CCKIINT HauGO TLHIES NMPHMCHCHIC HAXOI4T LININO-
FCBBIC THAPOMINHAPS ABycioponncro jteficteiis. O0wuito 1 nepe-
MOHLEHH KaXKOH CERIN SICNOIb3YETCS! CBOIE TIIPOUILGHELLE,  npiue
FACIOTeS MEXaHH3MBI, O0GEeCIICUNBAIOULHC HCIABHCHMOC iepevcllcHie
CoRIHD B TI0001 MOCICIOBATEIRHOUCTI, A TAKKC 02MOBPEMeNIOE BL 13U~
LvHHe Beex cexutfi. Kpoye ryipaBianUuecKHX MCXAUH3MOB NPHMENSIOT-
o8 TaKXe KAHATHBIC H Uenlibie MeXaliaMbl, 0,THAKO B IIPGIeCCe pasoThl
# KaHaTe BO3HHKAKT OCTaTOYHLIC AcopMalllii, 134 KOMIeHCaIlunl Ko-
1pblX HeoOXOAHMBDL CheuladbHbie HaTsKIbIe YCTpPOilcTBa, 1I0ITOMY
naHaTHble MexanH3Mpl He HOJYYHAH LWHPOKOIY PacupoCcTpaHCiHs.

§ 26. Ycrpeiictea, odecneyusaiowlic GesonacHoctb pabotbl

Has obecneuerust GesonacHoil padoTLl MCX@HN3MOB [101bCMA H H3-
MUHEHHST BBLICTA CTPE.Ibl  TDY30MOIbeMiible MalniHb  o6opyayioTea
4B1UMATHYECKH AefiICTBYIOLHMH 0T PaHHYINTEdAMIH, BHKIOUAO-
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LIMMH MeXalHu3Mbl, eC.IH TPY3 UAH cTpesa NMpUOTHKAKTCA K N0.T0MKe-
HHIO, MPEACTAB.IAIONICMY OHACHOCTL A8 padoialouLix Jolell, a 1aKKe
CCII Macca Ipysa BEeBLIHIACT IPY3ulOLLOMINC L Kpata., Mexaniavuo
NOABCMaA € ACKTPHUCCKHM HPUBO,IOM CHAGKAIOICH KOHILEBHIMH BLIKJIO-

A

2

7
I//5

Puc. 127. Koueunble BLIKAOYATEH:

a — poiuamisit Tena KY-50); 6 — KHONOUubY; @& — WAHHACALHBIS; 2 — BuIKAKTGaTe s THna BY

uaTe M, ¢pabaTLIBaoIIIME APH 1I0,1X0Ae Ipy3a K KpaiiHemy BepxHe-
My (a mHor;a 1 HHaHeMy) nodoxeHno. Konuesofi  Bbik.louaTedb
YCTaHaBAHBAIOT TAK, 4TO 10CJAE OCTAHOBKI I'PYy303aXBarioro ycrponcT-
Ba NpH noabemMc 0C3 rpy3a 3a30p MeXAY I'Py303aXBaTlbiM YCTPOICTBOM
H YynopoMm COCTaBisicT Yy 3JCKTpoTaded He Meuee 50 MM, a y Becex
ApYTHX Tpy3onoabemubx Maini — He Meree 200 mum. Tlpu orpannue-
ITHH R;Olla B OJIHY CTOPOHY o0OLIMHO OPUMCHSAIOT PbiaAlHbIC 1 KiToNoY-
Hble KOHeYHble BLIK.IouaTean (puc. 127, a, 6). Ilpu  accrinkedHu
rpy303aXBaTHbLIM YCTPOUCTBOM KPAillcro NoJOMeHHs 0HO NosopavHBa-
eT pblyar WM I'3:KHMAacT KHOIKY BBIKIOUATEIs: 3TO NpHBOINT K
OTKHOUCHHIO 9/1CKTPUABHTATCAS  MCNAHI3Ma H K OLHOBPCMCHHOMY
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3aMLIKaHUI0 TOPMO32, 4To obecfieuHBaeT CBOERPCMEHHYIO OCTaHOBKY
IPY303aXBATHOrO YCTPOHCTBA, DJIEKTPHUECKAs cXCAa Npe,lycMaTpipaeT
BOIMOAKHOCTh 1yCKa MEXaHH3Ma TO.bKO B 06pa1iioM HalpaBACHHH,

ITpu HCOOXOAHMMOCTH OrpaHHYenHMsi XO.lda McXalusMa B 00oHN Ha-
lipaBieHUsX ABHKEHHS NPUMEHSIOT WIHHCAbHBI BhIKIOUaTe L (puc.
127, g), WnuHAe b-BHIT 3 KOTOPOro NOIYUdCT BpaluclHe OT OAHOIO H3
BaJoB MexaHuW3Ma uepe3 3ybuatylo uan uennyiwo nepciauy I. Tlo Buu-
tonoil pesb6e HINHHAENS NepeMelnaeTcs raiika 2, pasMblkaoilas cBoNM
HOBOIKOM KOHTAKTH 4 WM § B KOHEUHLIX NOJONKeNsiX, COOTBETCTRY I0-
ILIX IPEAeNbHOMY BEPXHEMY M HHXKHEMY TOTOMCHISIM I'PY303aXBaTHO-
10 ycrpoiictBa. IIpu 3TOM HE3aBHCHMO OT 1OJA0KCHIsSI PYURH KOITPOJ-
Jepa 6 NPOUCXOAHT PA3PHIB UCHH YIPABRJICHIS 11 KOHTAKTOP 7 BBIK.1iO-
HaeT CHJAOBYIO LCNb AJAEKTPOABHIATES, 4Io HPHBGIHT K OCTAHOBKC
mMevanusma. [lpu nepesose pykosiTKM noHTpo.depa § B lo.gozeliie,
Lehd3anHoe Ha PHEyHKe NYRKTHpoM, 0naroaapsi 3aMKHYTHLIM KOHTaK-
TUM O KOHTAKTOP 7 BKJIOYAaeT ABHTATEAb, M MEXaHH3M COBCPIIACT
oOhpaTHBIl X0a, Nepemenlas rafiky 2 ot kontakra 4 supaso. Ilpu stow
KOIIT4KTHl 4 CHOBA 3aMbBIKAIOTCH.

[Tepepatounioe uncao nepenaun / pomxuo GwITh AOAOGPAHO TaK,
"100bl 332 BpeMa MEePEeMeILIeHHs1 TPY303aXBATHOLO YCTPOHCTBA OT Kpiil-
Hero HYXKHEro L0 KpainHero- BepXHero nosoxcenus rafika 2 nepeniia no
HINNNHACAI0 & OT OLHOrO KpalHero INoJioKelnss 40 APyroro.

Boaee koMaakTHbIM siBAiCTCA KOHEUlbili  BHIKAKUATeab Thna BY
(pre. 127, ¢), B KOTOPOM BHHTOBAR ePEAAYA ¢ JATHIHLIM IITHILICICM
3aMcHena vyepBayHOH nepefaueii. Kynaykosas waiba /4 sakpensiena na
ocli uepBsiyHoro Koseca 2. Yepssik [ mosyuaer BpalleHHE OT OAHOrO
113 BajoB MexauuaMma noavema. Ha waitée yeranosieHbl Kyaadku 10
(BKaouaowuil) 1 & (BuIKaAloyawouHil), saMbikawowue (noaoxenue //)
H.1l pasMblkalolive (moJsioxkehue /) KOHTaKTH 1enw ynpassenus. Coor-
BOTCTBYIOULMM TOAGOPOM NepeaTouHOro uucd nepefaud H VCTaHoBKO(
hyJ1AYKOB HA wakGe MOXHO O0eCNeUHTL BLIKJAIOUEHHE KOHTAKTOB 8 1Py
NOCTHIKEHHUH TPy303aXBATHBIM YCTPOHCTBOM KpaiiHux nonoxkewuii. [1pu
JBYCTODOHHEM OTPAHHUYCHUM ABW:KEHHA HA waibe /4 HO0/KHO OBITh
VCTaHOBJENO ABA KOMILIEKTA KYJauKOB.

KonrakTel 3 3aMbIKaIOTCS NOABHXKHBIMH KOUTAaKTaMH 4, VKpCILIcl-
'LIMH 112 ppluare 6, noBopauMBaolleMcs Ha ocH 7. Jlo 001X0/1a Bi.110-
YAIOULCTO Kyslaukd /& KOHTAKTHL 3 MOA AECTBHCM NpVIKHHL 9 na phl-
Nar 6 aXOAATCS B Pas’oMKHyToM nosjoxenud. [pu spamennn maiion
O XO1y YaCOBOIl CTPENKH Kynauok [ neficTByer Ha poauk 8, puuar 6
noBopavnBaetes, Npy:KUia 9 cXUMaeTCst U KOHTAKThl 3aMbiKaioTcs. Bo
Bh.JIOUCHHOM  COCTOAHMH  KOHTAaKThl 4 yaep:Kusatotcs 3aincaxoil 10,
RPAILAIOLLE/iCs OTHOCHTEJABHO OCH [3 NMOA BAMSIHHEM CAATONH NPYIKHHLI
1. Tlpwn naxartun xynaukom & wua poauk /2 samenku 10 puuar 6
" rso(;o;x;xacrc;; OT 3aUIeJ1KH, UTO NPHBOUT K PA3MBIKAHHMIO KOHTHK-
ERRTE IS N

B yca0Bisx BbICOKOI BI8KHOCTH, 3aNbIEHHOCTH, BHGPALITT BLIKIIO-
MATCIH KOHTAKTHOTO THIA HEHaAeXHbl M Hepodropedts. B aTHX ye.lo-
B IpUMENnsioT GCCKOHTAKTHLIC 3.J1eKTPOHHLIE, MAruHuTHLIe, HHYKILH-
OIHBIC H YABTPA3BYKOBBIE BBIK.JIIOUATETH, "
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Ocparuyntean 8ot oTor 10G5eNA ¢ KOHCUHBIM BLIKIIOUATCICH, yCTa-
HaBJIHBACMDIT 112 Kpanax MoCTOROro  THHA, NokaszaH Ha puc. 128, a.
Poinar koneynoro sbikcniouateas I ivma KY, ycranosJeulloro B lenH
VIIPABICIHA, Y ACPHANBACTCT B HOAOKEHI, KOL1A KOUTAKTH 3aMKHYTH,
BCCGM CRCIMIAILLOrO Ipy3a 3, NOABCINCHHOIO K HeMy Ha Tpociike 2.
Mpu aocriznein rpysosaxsatHuly YeTpoiicTsoM 4 kpaiinero BepxHero
NOTOKCIHHS Ol HPLIOUUIMACT IPY3 5, 0C.1a04s1s NHATsAelllie TPOCHKA

) / 2

Puc. 128, ¥erauonsa orpanudinteaeil BLICO1of Mo1LeMa Tpy3a

2. Tlog aAeiicTBHeM NPYIKHEIL, HMCIOULCICH B KOIEUHOM BLIK/IOUYaTeae,
€0 KOHTAKTL! Pa3MLILAIOTCS, BLIKJI04as 3,1eKTPO1BUTraTe b MeXanHima
noJabeMa.

B faumennulx wpanax KeITasThl KOHEulloro Bukilouatcas I (puc.
128, 6} yicp:kuBawics B 3aMKHYTOM HOJOZICHINI TaKse 32 cueT Beca
CNeINAJBIOrO 1PY3lika 3, MoAsellcliioio ua tpoce 2. Bo  n3dexanue
packautiBalilia i pysiiha J Ha nev nyecTest ckoba 4, CKBosb  KOTOPYIO
MPOXOANT HENUABHZAN LT KOHCIL TPY3OBOIro Kauata (Ha plCyHKe He no-
KazaH). Ha puc. 129, 4 norasana ycraHoBKa poblYaHOI0  KOHUEBOro
BBIK.1I04ATCAs [, OrPaHIUHBAIOLICIO NOIBEM CTpeabl 2.

Crpedaosple kpanbi HadAKaI0Tes TahAC YhazaTedasiMil Bbl1erTa cTpe-
AL 1 TPY3060ADBCMHUCTI, COOTBCTCTRMOILCT 3TOMY Boliery (puc. 129,
£). Di0T YRa3aTCAL, VRPELICHHnl ¢cGuky a2 C1pede Kpatd, COCTOUT H3
MACCHBHLIX, WIAPLEHPIIO LOBCILCHHBIX cIpedok 2 1t 4, hulinsl KOTOPHIX
YKas3biBa10T BCINULLDE BLLICTA 1 MACCY JLOIM LKAEMOTO I'PY3a, 1IaHCCeH-
nple 1a mka.ae f 1 3.

Ia ¢1peaoBLIX KPAHAN € IIAEHSICIIMCS BINICTOM CTPCADLI ZOKHBL
ObiITh yCTaHOBACHL YIIOPL! LI ApYTHE YCTPOIiCTBa, Mpeloxpansdiine
CTPEIY O 3aipChILILIBalI, hol0POC  MOMKCT NPON3CITH, LauprMep,
npH oGpuiBe rpy3GROTY Kanaia i Ipil BhiliaaaHil rpysa 13 CTPOLOB.
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I3 hpakax ¢ 3T1eKTPHYECKHM NPUBOALOM STH yllopbl 0OOPY.IYIOICS KoHeu-
HEsp BOIRJOYaTeaaMil. doasl KPAaHOB, HE HMCIOHIHY  3.ICKTPIHTECKOro
NP NBOLA, 0TI OblTb HIPCIYCMOTPCHO CHENHAIBHOC YCTPONCTBO A9
ORGIONCHISE MONAHH3MA 1OALCME CTPEIbl Hepel NOANOLOM ee K YIIOpYy.
[1pn 3ToM C1peaa 4epes poYazKIYIO CHCTEMY BO3,ICHCTBYCT Ha Nela.db
GICILIEHHS B OTKI0UACT IBNTarTedb OT TPaHCMHCCI.

R/@ ?
17X

Puc. 129. Orpamuntesas xona cTpeanl (a) 1 yka3aredb BHJCIA CTPC-
aui (6)

Ecan TexHo.1orna Npou3noaAcTBa paboT He 1ICKHOMAET BO3MOKHOCTH

i CPCTPY3KH KPpdHa4, KOTOPdst MOXKCT Bbi3BaTL COPBLIB FPHOKHX TPY30BHIX

"UMCHTOB, NOJOMKY KPIOKOB W ADYTHX AeTalell mexaHusma, o6paso-
bLoie TPCLLEfE B OCTATOUHBIX JAcdopManuil B MeTaLIOKOHCTPYKIHA U
COPORIZIDIBAHIIE CTPEJTOBBIX NCPEABIDKHLIN KPaHon, TO 1.5 peiloTBpa-
ivitlid 9TOH Meperpy3ki MCXaHH3Mbl TIOADLCMA MPY30101IHLEMHBIX MalHH
< OIKAIOTCH O2PAHUMUTEAN MY 2PY3ON00BCAHOCTH, aBTOMATINCCKN Bbl-
¢ HOUAIOWHMY ABHFATCIL  MEXalli3Ma IoidbeMa, ecTll Mmacca Ipyvaa
HpCBLIHIAET HOMHHAALHYIO TPy30noabeMniocTs Gonee vem ua 10% jiw

PelOBBIX W GameHnblx KpaHoB H 6Gosjee ueM Ha 15% — 11s nopraih-
ity kpanoB. OrpaHuynTe]b FPY30I0ABEMHOCTH KPaHa MOCTOROIO THITD
¢ 10J0KeH R0nycKaTth Neperpysky Gogee uem una 259%.

Ilpu noaweMe HOMUNAIBHOrO TPY3a (B MYyCKOBOM IICpHOjie) Ha Kpai
WoOCIICIOBATENbIO, HE OTPAHHUHTE L TPY30NOALEMHOCTH JICHCTBYCT Ha-
-nvaKa Fias, DABHAA CyMMe CTaTiUCCKOi M aullaMuucckoil cu1 (Kpu-
“ast 1 nra puc. 130). 3artew noctencHHo Kogdedanie Harpyski  yMeHb-

ACTCSl, ¥ HArpy3ka CTalloBNTCs paBHoil crariucckoil cnie Fuoy, COOT-
rOreIBYIOell HoMminaJbiol narpyske. MakcuMadbHas  crartHuecKas
CAIPY3KA, HA KOTOPYIO HACTPAHBAIOT OFPaHUYNTe L MPY30N0 TheMHOCTH

“I0EME TPY33, COOTBETCTBYET Harpyske Fya. Hacerpolika nomxua
R 'Yal\'Oﬁ, YTOO b apn olbeMe HOMHHAMTLHOYO I'HYy3a ¢ VIHHMANb-
HEM Y CKOPEHHEM 1le MpoilcX0AMIo cpabaTuiBadne orpauuyureas. Qnxa-
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KO 11py MOABLEME HOMHHAJNBHOTO Ipy3a ¢ OOILUINIM YCKOpelleM OrpaHH-
yuTedb J0.AeH cpaboTaTth, npexpawas poavem. Tlpit noxbeve
NPEICILHOTO IPy3a BECOM Frpen C MHHHMAIBILIM YCKOpCHeM (KpuBas
2) OrpaHHuUTeIL cpaGatuiBaer. [ocie satyxanis KoscOalni Annavu-
yecKofi Harpyskli, KOr4a Ha OrPaHiUuMTCIb ACHCTBYCT T0LKO CTaTHUE:
CKag coCTaBaAlmMas Beca Fope, OTPalHuuTeIbL  TaKKe 1C 103BOJ7ET
BKJIOUMTh MeXaHH3M nogbema. [ToaroMy cuiia, Bui3biBaollds cpabaThl:
Ballie OrpaHHuTE I TPY30N0AD-
eMII0CTH, HAXOAHTCA B HHTCPBAa=
Je MexAY cyMMoil Fmax cTaTHUes
Loz R e CKkOil M MHHUMaAbIOH JAMHAMH-
~ "f HCCKOM CIIYI MpH nodbeMe HoMu-

|

|

|

HAJBHOTO rpy3a H CTaTHYeCKOR
CHAOH [Fapey NpH NOABCME Tpe-
AeabloOro rpysa.

Uem 6oablie pasiivia  MeX-
Ay 3THMH Cilavi (3aliTpUXxo-
BaHHa® 3oHa A ua puc. 130),
TcM 0o.bllie MOJC JONycKa Ha
3HAYCHHC CHIbl cpafaTbiBaAHHA
orpandyureas. Jlaa ycroluuso#t

Puc. 130. Msmcnenne cnaw, aciictaylo- PA0OTLI OrpaliMuuTteas  rpyso-

e Ha OrpaHHuUNTCAbL Tpysonoahbem-  [TOADBEMHOCTH He0B6X0ANMO, YTO-

HOCTH B IIpoLCCce MOALEMA Ipy3a 6bl MUIIIMaIbHAS JHHAMHUECKAA

Harpyska, BOCIpHilMMaeman oOr-

paHHYMTeJeM, He NPeBLINAaNa Fuper, HAH K€ B KONCTPYKUHH OrpaHHUH-

Test AOMKIO ObITh MPeAyCMOTPeno ycTpoficTso (LaTUHK BpeMeHH), He

No3BONAIOLIEe OrpaHHYHTENI0 cpaboTaTh B NEPHOA ACHCTBUS AHIAMH-
UCCKO# HAarpy3KH, NPeBLIIAMCH Frpes

CyuwecTByloT aBTOMATHUYCCKHE OrPAllHUHTEIH TPV3ONOTBCMHOCTH C
MEKTPHUECKUMH 3ACMEHTaMH [Js NpeoOpa30BaHusi MCXAHHYCCKHX
BEJIUYHH (3JEKTPOMCXAHHYECKHE OIPAHHUMTCIH) H OrpaHHulTe.]1d, He
coiepikauibe 3JNeKTPHUYECKHX 3.J1€MEHTOB (MeXallHuecKHue, rHipaB/iuye-
CKkve W KomOunuponsauivie). Haubonee pacnpoctpanenn saexrpomexa-
Huveckue o2paruqureau. OrpaHuunTe] M IPy30NOABEMHOCTH  OOLIUYHO
COCTOAT W3 AATUHKA CHJB W UCNOJHHTENbHOrO (OTK.IIQUAIOLLEro) opra-
na. Tlo ycTpoiicrBy AaTYMKOB, BOCHPIHHMAIOUHX 1l YpaBHOBEHIHBAIO-
HIHX AcC{iCTBYIOWLiC HA KPaH CH.1IbLI, pasjMulIoT APYNUHHOLE, 2py308ble,
TOPCUOHHBIC 11 IACKTpUCCKUe oepanuduTesd. ONLIT 3KCNAVATALUHUT 110+
Ka3niBaer, uTo lianfbogee TOYHLL TOPCHOHHBIE H 3JeKTpUHUECKHe jlaT-
YHKH.

Jatuuki MoryT ObiThb CBI3aHBl ¢ Pa3JIMYHLIMH 3JCMCHTAMH KpaHa.
Ha puc. 131 npeacraBiieHa KOHCTPYKulisi NPYKHHHOTO OTPAHHUYUTENS
Ipy30noAbeMHOCTH, HCMONbL3YIOLLasa 60K & Tpy3oBOro KaHnara 6, ycra-
HOBJIEHHBII Ha KOPUTKOM Njiede pblyara 4, HMEOWero och NOBOPOTA
B Touke A. Bropoe naeuo phigara cocAHHENO WITOKOM ¢ MPYxKIHOM 2,
Ilpyn yBeauueHnn narpysku Ha KaHAT NPYyKHUHA 2 CXKUMACTCS H TIPH
NPEBBILIEHNY JOMYCKaeMOli BeJHYIIHH NJaHKa [ HaXuEMacT Ha UITOK
KOHEeYHOIO BHIKJlOYaTedd 3, pa3phiBad Uelb yNPaBJaeHUS MEXaHW3MOM
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no.lueMa o ocTallaB uBas cro. Ha xpanax ¢ ruponpuBoaoM GYIKUHIO
O PALUYHTETST TPY30N0IbEMHOCTH MOMKCT BLIMOJHATL IPeIOXPaHHTE b=
HLIH KTaman.

05t cTpeaoBhX KPaHOB, TPY3OMNUGABLEMHOCTh KOTOPBIX 3aBICHT OT
BLLICTA CTPEJIbl, IDHMEHSIOT O¢PARUYUTCAL 2PY308020 MOMEHTA, Dearu-
pyI0LiHe He TOLKO HA BCC HOAHHMAeMOro I'py3a, HO I Ha M3MelcuHe

Pie. 131, TlpyKnuiibtd orpannuuTeab rpyz0no.ibeyi-toeTi

BLICTETA, €CH CNPOKIIBIBAOILHIT MOMEHT JlOCTIracT 1peiellbHoro 3ua-
HOHI., JAeKTPUHECKUL] 0PPAHUHUTEAL 2PI308020 MOMeHTA COCTOHT W3
THON ICMCHTOR: 1aTulka Clbl, Aa14HKa VIJa Haw1oua cTpein u pe-
aciiHoro Oooka. Jlatuuk cuawt 3 (pue. 132, @) yeranasanpacress MCOKAY
CaCHopKavn 2 i pacTsAKEaMi 4, COC/UIHSIOWDM!T CTPEIY € HOABHKHGH
oGoftvoil 1 nosquciacta Uoidnema crpespl. CIVIOHIMePHTEIbHBIM 3¢~
VOHTOM JaTuliha SIBJASICICS VIPYroe  KOJkIle,  pacTarnsdioueecs  nol
SCICTRHOM CHI B PACTSKKaX, MPONopUHoladbibX BeCY NHIHHMAeMOro
covaa, dedopaaliis Kodablla ¢ MOMOUNN0 TePCLaTOTHONO  MCXAHH3MA
HP2OBPA3VETCsE B VIJIGROC MOPEeMCLLCHHE H BPAULacT OCh NOTCHILHOMET-
pa. Tanew ofpasowm, aunciinas Acgopmanis  ko.anlta  npeobpasyerca
B 3 ICKTPIICCKILT CHIrHAT.

Jdatuuk yraa wakaona 7 (puc. 132, §) ycTanas:nBaercs i1a KpoH-
wireilie & Ha OAHON JIHHHUH ¢ OCbIO NMOBOPOTA CTPEJbl M CBA3aH IOBOA-
KoM 6 ¢ najiblieM 5, ykpelienHbiM Ha crpede. [1pn usMeHeHny HaKJioHa
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CTPCIbl MOBOPAUYKMBACTCS Ba.a JaTUMKa, CBSI3aHNBI} ¢ OCLIO NOTCHILHO-
meTpa. B J1annom orpaniinTele  rpy3oBOro  MOMEHTa  HCNOJb3YeTCs
NPHHIKMN CPABHCHIA ACKTPHYCCKUN CHIHAJ0B, NO1aBACMBIX 1aTUHKAMH
Ci.ipl II yrsa naxaona crpedasl. Ilpubop cpaGatoiBaeT 1pi 01HHAKOBBIX
IACKTPIUCCKUX CHIHAIAX, YTO COOTBETCTBYET HAINIIO MaKCHMAaJbHO
JOMYCTHMOIl HATPY3KIL [IPH 1aHHOM BbljieTe,

Topcuonnous vepanuuuTens epy.08020 mosenta (pnc. 133) cocTont
M3 TOPCHOHHOIO C1aJbHOTO Bajda 3, 2KeCTKO 3aKPCMICHHOTO OAHHM
KOHIloM B cTaanioft TpyGe 9.
Ha sTopow xouue TopcHonHO-
FO BaJja, HMCIOWCTO BO3MOMXK-
HOCTb  ¢BOGOINO TNOBOpPAUH-
BaTbLCA B NolliHnHuxe /0, 3a-
KpeiicHa cepbra 2, coefHHeH-
Hast ¢ HemoIBIKIILINT KOHUOM
Kanarta [ cTpe.joBoro mnoJuc-
nacta. Mrox  3akpyuHBAHHSA
TOPCUOIIIOTO BaJa, d 3HAUMT,
H YTO.T NOBOPOTa yKpEeNnJeHHO-
ro Ha lieM pblyara 4 HaXOmAT-
¢l B Ipeienax ynpyrax Ae-
dopuaunit 1 NponoplHoHaib-
HBl  CHJe, BO3HHKaloueh B
CTPE.IOBOM IIOJIHCMACTE 1NpH
noabeMe rpysa. 3ta cuaa 3a-
BHCHT OT Beca MOIHMMAEMOro

) ) rpPy3a NpM  AaiiGM  BhJeTe

4 — Y T4HOPKA Jaiybia cuaul: 5‘~-}'CT3HOB!(H .

AdTUHRhL Yisa HAKAOHA CTPEAL! CTPCJH. EC:‘” OHa ﬂpeBlela'

CT JIONYCTHMYK  HATPY3KY,

pLiuar 4 HaXXMMaer Ha MHKPOBBIKAIOUATEIb 5 M Pa3MblKder 3JIEKTpH-~

HECKYIO leMb yIpaBJeHHA KPAaHOM, a TAKMKE ONHOBPCMEHHO BKJIKOYAET

aBapuiiipie 3ByKoBOii 1 CBCTOBOH curwadsl. I'poMkocTs 3BYKOBOH cHr-

HATLA3aUHH 10aKkHA He Menee uem na 10 ab npesulwate yposens uiy-
Ma oxkpy’kawuleit cpeasl.

Urobul orpanmuntean cpaGaTuiBan npu 1060M Bhaeie cTpeRU B
cayuae neperpyski kpaHa 6osnee uem Ha 10%, B KOHCTPYKUMIO OorpaHH-
YATE.i5T BBEACHO KOPPCKTHPYloWee ycTpoiictBo 6 (puc. 133), BoImod-
HEHHOE B BILIC KyJlauka, WIAPHIPHO YKPCIICHHOrO Moj MHKDOBBIK.IIO-
HaTeleM M CBA3AHHOrO phiuaroM 7 co ctpe’oil 8 kpana. Ipu usvene-
K BLIIETA CTPE.IBl KyJ240K TMOBOPAYMBACTCS H NPHIOANNMAET  HJIH
OlyCKacr Kaualoulyiocs MI0IaaKy, na KOTopoil YCTaHOBJEH MHKDO-
BLIK-1I0YaTe.1b, YTO MPHUBOANT K H3MEUCHHIO 3a30Da MeXAy pbluarom 4
Il [UTOKOM MHKDOBLIKAIOUATCS, d CJIC10BATENbHO, H K H3MEHEHHIO BO3-
MOZIIONO yrald 3aKPydBaHIs TOPCHOHIOTO Baa ¥ A0OMYCTUMOH Harpys-
KH Ha Kpau OPpH {aHNOM BLLICTE crpedbl.

Hasi GoabmmICcTBa KPAHOB NEPHOA 3aTyXanHs BePTHKAJALHBIX KoOJe-
Gaunit rpysa vaxoiurcs B nipcaeaax 0,4—1 c. B reuenne nepporo nony-
IEepHOTa B KOHCTPYKIHI MOTYT BO3HHUKATL AHHAMIYECKHE CILIH, KOTO-
DBIC BMCCTC €O CTATHYECKOI CHAOH OT Beca IPy3a MOIYT CO34aTh ONpO-
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KIILIBAIOLIHIT MOMCHT, LiPeBBIIAIOLIIIT 110 CBUEMY 3HaUCHHMIO BOCCTA-
nasansaiouinii sModMent. OAuake ONPOKIAbIBaHIE NePCABHATIONO Kpaila
HPONCXOIRT TO.BKO B TOM C.I) :&€, CC.IH ONPOKIALIBAICILINT MOMCHT He
TOABKO HO SHOYEHUIO, U WU HO GpeMery OelcT8Us MOKCT 1IEPEMeCTHTh
LEHTp TSKECTH KPala B TOUKY HeyCTOHUIBOTO PaBHCBCCHS. Jr10 BpeMs
3HAYUTEIbHO OoJibile OAHOrO MoJynepHoaa AcHCTBHST JUIaMHUCCKOH
Harpysky, H, CJ1€10BATCbLIO, KPATKOBPCMENHDIE NePerpysKil e sABIA-
I0TCSL ONMacHBLIMH  AJs1 YCTOl-
HHROCTH KpaHa M HC ROJIKHB
BLI3LIBATL cpabaTuiBailue or-
palmiIuTe IS [pPY30BOTO  MO-
merta. Ilostomy curilad ot
eqeitiioro 6.J0Ka B CCTh VM-
PABJICHHT KpalloM NOAaeTcst
¢ HEKOTOpOil 3a/1CpKKoll 110
BpeMCHH, uTO ofccucHiBact .
HOpMAJIbIYI paboTy Kpalid B ~
HCpHOAB HEYCTAIOBHBILCIOCS 5
aABWKenns rpysa. B kpanax
¢ TelecKonmudeckoi  cTpeoil ny
OFPaNUuHTCab TPY30BOTO MO- ' 1

s i
MCHTA  J0JZKCH  HMCETh  TpH . __»_—._._%ﬂ

AaTulika, peardpymoullux Ha J
80C fpy3d, YeoA HAKAOHQ

CTpeILl W Ha JAUKY BLIABHHY-  ppc 133, TopcuouHsiii Orpamiiiiean ipy3o-
Teix cekuuit crpeant. CUrHann BOTO MOMCHTA

OT BCCX TPCX A4TUHKOB CYMMH-

pYl01Csi H  ONpPencTsT BO3-

MOKHOCTb paBoThl KpaHa.

Ha xpauax. nMerouiux Heorpax/CHHble Tpoaddeliibic Nposoia, 10J-
AHbl ObITh MPEAYCMOTPCHBI BBIKJIIOUATEI, YCTAHABTIBACMblE HE 1Be-
DAX M JI0KaX, aBTOMATHUCCKH OTKJIOUAIOLLIE HANPAKCHUE HA TPLIICAX
Npy BLIXOZE JHIL O0CHYKUBAIOWETO Nepconaa Ha rajepeu, JeciHiil,
1I0LIAAKH, MPHAETAIoILNe K TPOIeM.

OcoGble TpedaBatina B OTHOIIEGHHH GC301ACHOCTH  HIPC,IBARISIIOTCH
K andram. KaGuHy (a nioraa u inpoTHBOBCC) cHAVKIAIOT CHCILA LIl -
MH VCTPOHCTBAMHM — JOBHTENSIMH, dBTOMATHYCCKIL OCTAIIARIHBATONLINIL
KabliHy Npu YMCEHbIIEHHH HATSDHCHHS KaHATOB WA NPH HPCBLIICHIIH
IIpeneabHoll CKOPOCTI ONYCKaHuud. B zasncuMocti ot ckopocri 1Blizke-
HISL KaOHHELI NPUMCHAKTCS A08UTEAN HECTRORO JelicT8ua (DOTHKOBLIC,
KJAHHOBBLIC, 3KCUEGHTPHKOBLIC), ofeonentizalouiie ApaKTIYeck!l MrioBell-
HYI0 OCTAHOBKY KaOHHBl (IIPHMEHSIOTCA IPH CLOPOCHH ABHKCHIS KabH-
Hbl 1o 1 M/c), 11 io8urcau 1n.aasHoz0 TOpAONCeHUs (MM 0BOPYAVIOTCH
JHO B, IBHKYVILHECS o ckopocThio Go.ce 1 M/fe, a Taxme GOIbHIUHBIE
JHQTH, HC3ABHCHMO OT CKOPOCTI IBIKEHNR).

Jxcyenrpurcsoli cosureas (pre. 134) nveer skeuentpuri 2, pac-
TeaOKeEIC o obeuM eTapoHan Kadmi na odwell ocir 4 W yI0pIKH-
BAEMLIC OT HOBOPOTA H CONPHKOCHORCHUS ¢ Halipasasioutell I rindkof
TAICH 7, COeIHMHeNNoit ¢ noibemibiv KanatoM 6. Tlpu ocaabiiennn no
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KakoH-1100 npHuHHe Kalata 6 3KCUHeHTPHKH 2 101 JeHCTBUEM NpViKH-
HH 3 NOBOPAYHBAKTCA H, BXOAS B KOHTAKT C Hanpas.swollelt I, saxu-
MaI0T CC MC/KAY IKCLEHTPHKOM It IDOTHBONOJOAHOII CTOPOHOII Hanpas
Agoulero 6awMaKa J, OCTAHABRIHBAg KalGuny.

B wauecrtse JopuTeeil MaasHOro TOPMOXKeHId 4yacTo Ilp“'\leliﬂ}OTCH
KJellteBoic JoBiTe i (puc. 135). Ouu ycranaBauBaoTes Ha ocin O Ha

~2 J

| Py

Puc. 134. ncuenTpinoBuLIil JIOBIUTCIL

HWKHell gyacTn pamMbl KaGnubl. Ha KopoTKHX N1euax Kicweil ¢ oxHOM
CTOPOlB  HanpapIsiloileil 6 Pacnodo)KeHa CcaMOVeTaHaBIHBAKLAACSH
TOpMO3Had KoJoika 3, a ¢ APyroifl CTOPOHBI — KJMHOBAast KoJoaka 7.
Mexay KoJa0aKOit 3 1 HanpaBJasioweil 6 KMeCTCst NPOCTPANCTBO, B KO-
TOPOM pacnodokeH KANH 2. JIag yvenbuienis Tpeuusa 0pi nepeaBisc -
HHY KJHHA 10 KOJ0/Ke 7 MpHMenena poJukonas ofoiima . Mexyily
ATHEHBIME TaeuaMi KJaclleil pacnogioxeHa cxaras npyxnuna 4. Ilpu
nepeMeileHH KIIIHa 2 BBEPX OTHOCHTEIBHO  KOJO Ik 7 HPOHCXOANT
3aKTHHEBAHNC HafipaBaaloued 6; npu 3ToM HOL ICHCTBICM  KJINHE
KOpOThHC ILACYIl 3aXBaTta pacxo.ldrcs, a JLTHEHDIC 1@y CXGASITCS,
DOTOJHUTEIBIIO  CKMMasg NpyxkHHY 4. YBeanyenne CHJiabl 3amaTis
Hanpasasiouleii 6 TPOMCXOAMT [0 TOFO MOGMEHTA, MOKa KOJOAKA J
BMecTe ¢ KaGnHoii He MEePEMECTHTCH OTHOCHTEIbHO KINHA 2, YAepXKH-
BaeMOro CHJAaMVII TpeHla Ha Hanpap.asiouteil 6, 10 viopa na xanne 2.
Hauboabiiee snaycHiie CxKaTug Hallpasisiomell oupe1essercs Y CTAHOB-
JICHHOM CHAOH cakatusi npyxinHbel 4. Eciant K MOMEHTY  LOCTIRKCHHA
KO.I0/IKOl yropa Ha KJaHHe KaOHHa Clle  He OCTAHOBHTCSL, 1O € 3THM
HaUGOILUWHM CXKaTHeM KJCUIEBOIl JOBHTOIL iiePeMCLLACTCst 110 HANpae-
Jonel A0 NoJHO 0CTaHOBKH KabliKbl.
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1\ To TOPMOKCHISL KaBHHbL, T. €. PacCTose, IpoXo1HMoe KafHHO#A
)1 Hauala ¢KaTHs KOJO0AKAaMH Hallpap.siiolleil 10 NoaHoil  0CTaHOBKH
wdoihipl, 38.1ae1cd Hopmawn Focroprexnaisopa [25] B 3aBHCHMOCTH OT
IOV ALl CROPOCTHE astkelis.  JloBnTean,  BeTynaeT o 1eiicTBHe
loc.1e cpadatbiBailisg orpaniuiTels ckopoctu (puc. 136, a). bBeckoneu-
L. wanat 4, ornGatounn 6.10K & OrpaHHUHTEdss ChOPOCTH 1l HATHKHOM

Puc. 135, Kaeuesoii jsiosutesb

3acx I, coelHHEH 3aXMUMoMm 7 ¢ pbliaroM 9, och BpalleHus1 KOTOPOTO
jakpenieda Ha kaOuHe /2. [lpu  ABIOKeHMH KaOHHbI ¢ HOMHHAJbHOH
'KOPOCTHIO 38:KHM 7 yBJaexkaeT 3a coboii KaHar 4, 3acTaBjas BPallATLCA
\eNAHH3M OrPAHHUHTEIst CKOPOCTH ¢ 3a/]1alHOH  4acCTOTOH BpalleHus.
licoi kabuHa (W NPOTHBOBCC, €CJH JIOBUTEIL YCTAHOB/EH AJAs OCTa-
I0BKH MPOTHBOBECA) IBHXKETCH CO CKOPOCTblO GoJblile HOMHHAJBHOM,
padaTbiBaeT YCTpolicTBO 6, 3axiMaloulee KauatT 4 W OCTalaBJHBAIO-
e ero JABIKeHHe, a TaK KaK KaGHHa NpOROJKAET ONyCKaThCs, TO 3a-
aHM 7, OCTAHABANBACH, NOBOPAYHBaeT pLivar § mo UacCoOBOii ¢rPeETIKe.
iIpi 3TOM Uepe3 CHCTEMY pHIuAroB H Tsr KanHba 3 u 10 Josuve1eil noa-
LHMAIOTCSt BBCPX, 3aKJIHIBAs Hanpasasiowde 2 1 [/ 1 octanan1nsas
~a0uHY. B HexoaHoM nodoxkeniw peiyar 9 yaepaupaercs oT nosopota
IPYAHHOH 8. Orpaununtens ckopoctTi cpabartbiBaer, €CiIH  ChROPOCTD
HYCKaHHA KAQOHHBI NPEBBICHT HOMHHAJALHYIO CKOPOCTh JBHXKEHHS He
vicliee uem na 15% u He Goaee uem Ha 40% — Aja AUGBTOB ¢ HOMIINAL-
i0il cxopoctbio 10 1,4 M/c BRououHTeILHO; He Gonee uem na 33% —
LISt THGTOB ¢ HOMHHAMLRONA ckopocThio Gotce 1,4 1 40 4 M/C BKJIIOUH-
"¢bHo; He OoJiee yeM Ha 259% — pas ndTOB ¢ HOMUHAJNBHOI  CKOPO-
1o 0osiee 4 M/c. ¥ audToB ¢ HOMHIAOLUON CKOPOCTLIO JBHKEHIS 10
15 a/c nonyckaeTcss npuBefcHue B AelicTRiC JoBHTENe!l HPH CKODOCTH
e Gogee 0,7 Mm/c.

I3 cneteny sioBHTEICH BXOAUT OrpannunTeas ckopoctH (pre. 136, 6)
aHTpodekioro Tnna. On cocTouT 13 Kophyca I7, KeCTKO yCcTaHOB/eH-
‘Cro B MalIMHHOM OTACJeHHu (cM. mo3. 3 Ha puc. 13). Ha nenouasmusi-
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1ol ocn I8 1ta MOMIUNMHHRAN KRAUCHHS YCTAHOBICH LhkB O, HMeiculnil
(BA pYyubsi PABJIHUHBIX AUAMETPOB .5 haHaTa (pyucil Meubliero iua-
\rpa HCHOOb3YETCst AAs1 BHCHCKTOPCKOI NPOBEePKH 1CHCTBHI Orpabi-
witteds i gosureaei). Co WKHBOM § coelttHeHb  0cH 23, Ha KOTOPDIX
pACTONOKEHB! HeHTpoGeKubie Ipyabl /3 u 16, coclnHeHHble Mex Ay cO60ii
idroil 14, 103BoaOULElT PEIYAHPOBATL PACCTOSIHIIC MCALLY NATbUAMH
19w 22. Ha noBepXHOCTH WIKHBA & €O CTOpOIIB TPY30B 3ahpeiliicH 1ep-
Aarcab 20, MCXKAY KOHUOM KOTOPOTO Ii raiikaMy Tsii I4 pacnoomena
Hpe1BapUTCIbHO CxkaTas npyxuHa 21. Tara 14 cocannser rpyssl [3u 16
ldh, 4TO YClJHe NPY/KHHbI 2] UPUTArMBacT Tpy3bl K OCH Bpalleliust
I"kHBa.

B xopnyce 17 3akpensennt ynopsl /5, oGpasyomue BblCTyNbl Ha
BIYyTPEHHeR UWIMHApHUecKol nosepxHocTn Kopnyca [lpn nepemenie-
Mt KaHata 4 orpaHuuuTenst BMecTe ¢ Kabunoil /2 wikHuB 5 Dot J1efi-
CIBHCM CHJ TPEHHs MeKAYy KaHaTOM H WKIBOM BPAULACTCs ¢ HaCTOioi,
COOTBETCTBYOUEH CKOPOCTH KaHaTa, a ¢1¢10BaTejblo, H  CROPOCTH
ni6unbl. BMecTe co mikuBom Bpautaiotes u rpy3sl /8 u 16. Bosuunnamouias
nenTpobexiiang Cijla CTPEMHTCS [OBEPHYTH IPY3bl BOKPYTr ocen 23 B
(TOPOHY Kopnyca /7, HO 3TOMY npensiTcTByeT npy:xuna 21. Ecan e
CROPOCTBL KAGHHB NPEBLICHT LONYCKAEMYI0, TO CHIbBl NpYRiHb 21 OKa-
ibiBaeTcst HOJXOCTAaTOUHO W rpysnbt noBopauisaiotest [lpn stom oun za-
PCMIAIOTCST 3@ YNOPBl H WKHB  OCTalaB.1BAeTCsl, HaTArHBas nallat
Ol PAHHYMTEIS, UTO HPHBOANT K cpalaThiBaHHIO PLIYazkiol  ClCTEMDI
.IOBHTeJIsI U 3aXBaTy HANPABJTIOUNX KaOHHB Kaelamu aosuteas Ilis
iPOBEPKH HAAEKIOCTH CuUEIICHHsT KaHaTa Co IUKUBOM MNPH JABHKEHHH
JOHHBlL OAKH W3 YHOPOB [5 1eaal0T NOABIKHBIM H IPH HCHBLITAHIIYX
(10 BABHIAI0T BUYTPL KOPIYCa A0 CONPHUKOCHOBEHHS € LCHTPOOCKHBIII
iDYy3aMu NIPH HOMHHA.ILHOH CKOPOCTH ABIDKCHUS KaCililbl

s orpanndenis xoia kabun audToOB B HIRHEl 13CTH 11axT pas-
VAT ando AKecTkHe yiopol, An6o ynpyrie (Mpy:iHble HUi Fll-

as.aiveckue) Oydepbl, pacciiTaHiLIC 112 OCTAHOBKY KaGHIILI ¢ Harpy3s-
i, Ha 10% npesbinaioumedl HOMHHAILHYIO FPY30NOLLEMIOCTL U JIBH-
valeics €O CKOPOCTBIO, LoNYyCKacMoil HPCIOXPAHHTCIbHLIMI YCTPOR-
izamy Coraacno wopyam locroprexnaisopa MakcumMaibHOC 3aMeln-
IeHHe TIPH Mocalke KaOHHbL, a Tak:Ke NPOTHBOBECAa Ha JOBHTETIH M.l
v(hep He J0/mHO HpeBblwath 25 Mic2 Jlpepu WAXT # KaGHH L1004 AHbl
VeTh OJ0KIPOBKY, HCKITIOUYAIOLWLYIO BO3MOKHOCTE  ABHKCHIS  KaGiib
PH OTRPBITHLIN JABEPAX I NO3BOJSIOULYK) OTKPLIBATL ABCRH TOJILLKO HPH
" THONL COBIA/ICHHII YPOBHCIl NoJa KAOHHBI I BLIXOLHON 1110114, 1K

Fanasa VIII
MEXAHU3MbI NMEPEOBH)XEHUA

Mexaumismur nepeABiKeHHs cJyxaT AJAs NepeMenienis rpysa B
DH30HTANLIONA NJOCKocTH. Passuualor ABa THMA  NPpHULUTHAIBHO
PUYHBIX CXeM MEXAHH3MOB MepeaBHkeHHst. MexaHH3Mu ¢ I pH-
OAHBIMH XONOBBIMH KOJeCaMH pacilol0AKeilbl HellocpelcT-

SCHHO Ha nepeMeliaeMoM o0beKre (Ha TeseXKe HJAM MOCTY Kpana);
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MexalH3Mb ¢ KAHATHON HJAN LeNnioll TATOY PIrl0foXKe=
HLl OTHAEJILHO OT NepeMelldeMoro o0LeKTa i COeAHHAIOTCST C HHM [O-
CPeACTBOM FHOKOTO 3JeMenTa (KanaToM, Henblo).

§ 27. KoHCTpYyKuMH MeXaHM3MOB nepeaBHKeHHS
C NPUBOAHBIMH KOJECAMH

KpaHbl 11 KpaHOBMIe TEJICHKKI ONHpAIOTCA Ha NcioBbie Ko.aeca. Ko-
neca, coe’llHeHlble ¢ NPHBOIOM, SIBJISIOTCS NPHBOANLIMK (BeiyLHMH),
a COCTa.IbHblE KOJleCa — XOJOCTHIMH (BeaoMbimMH). Boamoxubl cayuan,
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Puc. 137. CacMBl MEXAHHINMOB NCPCIBIDKCHNA KPAHOB:

2 — ¢ THXONOAHBIM [PAHCMHCCHOUEBIY Badoy A — ¢ i, CIPONOAHLIM  TDEICMHCCH-
OHHLIM BiaJAOM, 8 — € Pd3dC.iblibiv PPHBDOM

KOrj1a Ha OJAHOM KpaHe HMEIOTCS 1Ba NPHBOJIA, @ HIOrAa BCC Ko.aeca
Kpaita sIBSNIOTCST NPUBOAHLIMIL  TdaKie Mexal3Mul  MepeisHKeuns
NpHMEHSIOTCS, HANPUMEp, B MeTALIyPrHucChiX Kpanax, padoTaounx
¢ PACHJIABJCHILIM H.II pacKafelsiibis metans1om. [1pu Bbixo1e H3 CcTpost
OXII0I0 M3 MPHBOLOB HayaTash TEXHO.IOTNUEeCKAR OnepalHs 3aBeplIaeT-
sl C MIOMOLIBLIO APYLOro MexauHaMa.

MexaHnambl nepejBHXKEHHsT MOCTOBLIX KPalIOB HMEIOT HEeCKOJALKO
KOUCTPYKTHBHLIX PA3HOBHANOCTEH. . .

Mexanu3mpl nepeiBUXeHNs] ¢ HEHTPAALHBIM NPHBOAOM € THXOXOI-

HbIM TPaHCMHCCHOHHBIM BajdoM (puc. 137, a). 34ecb ua cpeiHel 4acTh
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MOCTa VCTaliaBINBAIOT NPHBOA MeXaHl3Ma nepeiBH:KeHHR, COCTOsUIT
uy asuratesas 5, MygTh 4 # peaykropa 3. BeixoiHoll Baa peilynTopé
¢Oe (NHAIOT ¢ TPAHCMHCCHOHHBIM BaJOM 2, COOpaHHbIM 13 CT/1€.7bHbIX
cenniil, Cexkllun coefiMHEHbl MeXAy co6oil MypTaMH H  yCTaHOB.IEHL:
4 NOAWHNIHKAX, YKPENJeHHblX Ha MJolajke MocTa kpaHa. [locpea-
C130M My(QT TPAHCMMCCHOHHBIH BaJ TaKXKe COEQHIAETCH C  BdjaMi
HPIBOIHEIX XOA0BBIX Koadec /. TpaHCMHCCHORHBIE BasJ HMeeT 1y K€
NUCTOTY BpPOULCHHSA, UTO H XOJOBbIE KOJieca, M nepejaeT 60Jb1wOH Kpy-
vt MoMeHnT. IlosToMy Baga, MydThl # onopel BaJa uMeloT GO.LILHE
P $MEpBI, 4TO BhHI3bIBAET yTsiKeJeHHe MexaHH3ma. TopMo3 J ycranas-
JHBaT Ha MydTe 4 HiIn Ha cBoOOAHOM KOHLe Bana ABUraress.

MexaHu3m NepeaBUKEHHA C UEHTPAJBLHBIM NPUBOJAOM C ObicTpONOA-
HLiM TPAHCMHUCCHOHHBIM Badom (pHc. 137, 6). Ilpu sroit cxese 1paiie-
MIICCUONIBIT BaJ HMEET TY K€ 4acToTy BPAULCHHA, UTO H ABUTHTCNL,
I uepelaér MHUHHMAbHBIT KpyTAlLIR MomeuT. Pasmepnt MydT, 101
NLGITHRKOB H AHAMETD TPAaHCMUCCHOHHOTO BaJa NOJY"aloTcsi Hedo ih-
v, HeobxoanMoe nepepaTtoutoe 4YHCJI0 NPHBOAEA IOJAYUAIOT € No-
MOUILIO ABYX OJAHHAKOBBIX PeAYKTOPOB, YCTAHOBJEHHBIX OKOJIO KOil-
11eBbIX 0adloK Moc1a KpaHa. BbuIxOaHbie BaJibl PEAYKTOpa COeLHHIOTC
¢ BAJOM XOAOBBIX KoO.ec nocpeidcTsoM MydTol. Hecmoips na wa e
'y X PeNYKTCPOB (a He OLHOro, Kak B Npefblaylieii cxeMe), Mexaniin
NI 3BAUHTEBHBIX TIpOJeTax nodaydaercs 6onee serknuMm. Oanako ns-3a
RLICOKOT 4aCTOTH  BpalleHHs TPAHCMHCCHOHHOTO BaJja Heobxo1iva
L HICOKAst TOYHOCTL er0 H3TOTOBJEHMS H MOHTAXa, a TaKXe NPCREie-
tiite 6@ 1aHCHPOBKH. MeTaJNIOKOHCTPYKILHS MOCTAa B 3TOM CJyuae 1aK-
AC 10.DKIE HMETh NOBLILBEHHYIO KeCTKOCTL. KOHCTPYKILIA MYy(BT 20.1K-
Il 1I03BO.SITL KOMIIEHCHPOBATH JAe(dOpMaluH TI0UIaI10K, BO3H!GLAi0-
niie B npoiecce paGorsl Kpana noa Harpyskoit, Ilpn ncenoavsosanni

nuraTteefi NoCTosIIOro TOKa HUX BKIIOU2I0T NO CXeMme ¢ Napa.trielb-

PUINM MM cMeulanHbM Bo3OyxAeHHeM. Tlpumenenne asurarteaefi ¢ uo-
e loBaTeLHLIM  BO30YXKACHHEM He PCKOMEHIYeTCHl, TaK Kak nph
JdizKeHitn MocTa 0e3 rpysa 4acToTa BPAILICHHA  ABHraTesisi MOKCT
'CBBICHTb JAOTTYCTHMYIO JAJsi AAHHOrO Baja, a 3TO B CBOIO OQUEpC b
KT NPUBCCTI K PA3PY IUEHNIO BAJA,

MexaHu3m nepeaBHKeHHSI CO CPEAHEXOAOBLIM  TPAHCMHCCHOHIBLIN

ta10M. OH COCTONT N3 OJHOTO ABHFATCASL H OANOrO PeAVKTOPA, [iif 1 -

irgeMbIX nocepeare mocta. Ha X0m0BBIX KoJecax yKpemdcHu 3y (-
'.1Thle BEHIbl, cOeTHHelyNnble ¢ WeCTePHAMH, PACNOJ0KEeHHBIMIT Hy KO-
L d\ TPAHCMHCCHOHHOrO Baja., BeneiacTBue nauuus OTKPLITOH TiNO-
c01H0# 3yBuaToil napel, o1.IHUAOMERCST MaJ0fl JOArOBeYHOCTLIO, 3T!H
L €XAHH3Mbl HE HALJIH WHPOKOrO NPIMEHEHHS.

MexaHuamMbl  nepeABMKeHHs ¢ pa3fiesibkbiM npusosom. Haanune
[PAHCMHCCHOHHOTO BaJa YBeJHUYHMBAeT TPYLOEMKOCTb H3TOTOBJIEHHSA
hDaHa H ero Maccy H TpebGyer npoBeleHHs BecbMa TOUHOTO MOHTaX4.
‘1ro6bl yCTpaHillL, 3TH HEAOCTATKI, HPUMEHSIOT pa3jie/bHblil NpHBOA
- uHIEBBIX 06aJ0x MocTa (puc. 137, 8). Tlo arofi cxeme Kamiast KOHUe-
st GadKa MOcTa 1iMeeT CaMOCTOATEMbHBIH NPHBOIL, NPHUEM MPHBOAbL,
PPACTIOJIONEHEDIE HA PA3AHYNBIX KOHLEBHIx 6alkaX, CBA3allbl TOJbKO
MCTaJJIOKOIICTPY KM KpaHa.
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Ecat na o;uty n3 omdpuuix (KollieBhix) Gajsok MocTa  Harpy3ka
Meublie, YeM Ha APYyrylo, TO 4acTOTa BpallleHuss ABHTATeNsT Ha 3Tofl
0nope HECKO.ILKO yBeJiliBaeTcs H ONOpa HauMHaer 3a6eraTo Brepel
OTHOCHTEJIBHO Gocice HarpyxeHHoift onopsl. Ho npu sTom nepsuii gsu-

Piuc. 138 Pasgeavunii OpuBodl ME\aHU3IMA  ACPCABHMENHA MOCTOBOTQ
Kpaiua

a — ¢ BePIHKAABHBIM CAYKTONOM § — & FOPH IOATANBULIM PEAYKTOPOM

ratesib HaulHaeT HCHLITLIBATL NEpPeflaBaeMylo Uepe3 MeTaJjIOKOHCT-
PYKUHIO MOCTa NOBBILLIEHHYK) HAarpy3ky H pasrpyxaer ABIraTe]b BTO-
noft onophLl, 3a CYCT Uer0 HACTOTA BpaUEtinAd NEePBOro  JBHraTe/s
YMGHBIIAETCH, 4 U4CTOTA BPALIEHHS BTOPOro ABUIATEIsT VBEJIHIIBAGT-
€, NMOKa CHI He BLIpaBusnoTcst. Takny GOpa3oM, B npouecce ABHKe-
HHA Kpalia ¢ pas i€ Lhiin nNHRII0M MPOHCXOIHT nepepacnpeiescHue
rarpysnii Mex;ly odomnp ApuraTte aMi. XOoTa cxema Mmexdilizva c pas-
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eALUBIM TIpHBOAOM TpelyeT HaJMHuusi ABYx ABlUraresedl, JByx TOpMO-
0B 1 JIBYX pPelyKTOpPOB, OHa HaHOoJce JACINCBA, HMCET Majyio Maccy H
11POCTA B U3TOTOBJIEHUH. .

HccenenoBaniie MexaHin3MoB NepeABHXKCNUA ¢ pa3jeJbHBM [pHBO-
.lOM NOKa3bIBAET, UTO 3TOT NPHBOA obecrneulBaeT HOpMaJbHylo pabory
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Puc 139 ¥YcranoBka pa3ieanloro apiiBola ¢ HaBeCHLM peiv: -
TOPOM 1 ¢ (JIAHUERLIM 3JACKTPOABHLATCAEM, IIMEIOULHM BCTPORI-
HBlit TOpMO3

kpanos npu L/B<6, rne L — nponer kpana; B — ero Gasa. Tlpu
L/B>6 ormeuaioTcsi NOBHIUIEHHAsT yupyrasi nedopMaitiia MocTa KpaHa
11 3HayHTeJLHBle 3aferanua OAHON KOHUEBOH GaNKH OTHOCHTE.':LHO
apyrofi (NpH pacnofOMKeHHH TEeJCHKH C TPY3OM OKO0 OIHON H3 KOH-
nesLix 6GaJjok). Has ofecneuentss yopmaanioii pafoTel  KnaHa npH
L/IB>(G ueoGxonnMa BLICOKAs! MKCCTKOCTL MOCTA B I'ODIBOHIATAIGH
MJOCKOCTH, UTO CBSI3A10 ¢ €ro yTsKeeHlieM TexnlKO-3n0nnMIvecKH
pacueT I'OKashlBacT, 4TO pal3leanibLii NpHBOT LedecooBpAZNo Mpiive-
HSITb NPH HPOJCTax, Npesbllalomix 16 M; npu MelubnwWx apolerax
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SKOHOMIUECKH (0.1ee BLITQAeH UeHTPaJdbHbIH NPHBOL MEX4HU3MA nepe-
ABHXKeHUsA. MexauusMbl C pasjie’ibHblM TPHBO1CM  yCTAHABINBAIOTCSH
Ha pabounx MIOWAAKAX OKOJ0 KoHueBbIX Oaduk. Coelduenie Basta
JBHrate’s C BXOAHBIM BaJjOM PeayKTOpa OC)UIECTBISIOT C NOMOUbIC
NpOMexyTOuHbIX BajoB ¢ 3y6uathimi mydramn  (puc. 138, a) nan
mybTaMH THna waphupa [yka (puc. 138, 6), uTOo yupouiaer cGOpKy
MexaHu3Ma, Tak Kak NpH 3TOM CHiXaloTcst TpefoBaiHa K TONHOCTH

Puc. 140. XonoBoe noneco ¢ koHudechiM 000710M Ha [OJN.OCHIN MOIIMHNIKKAN

MOHTaka H HCK/lo4YaeTcsl B.JIHsHIE AedopMallii MeTa  IOKOHCI PYKUHI
KpaHa B npouecce padoThl MexaHH3Ma. DTH MexaHu3ML NMOJAyus10T BCE
6oabliee pacnpocTpailieHde H He TOJAbKO B MOCTOBLIX KpPaHaX, HO H B
6atuerHuIX, nopTaaLlLIX, KO3/J10BLIX KpaHax H 1p.

B coBpeMmenHblx Kpanax Bce OoJsbluee NMpHMEHEHI'e HAXOIIT POAVK-
TOpPbl, HaBellHBaeMble HernocpeACTBEHHO Ha BCIOMEI Baa (puc 139},
TIpt 3TOM HCKIIOUAIOTCH TPYAOEMKHE ONepauMi NO BhIBEDKE yCTaliGR-
KH U LEHTPOBKe pelyKTOopa, CHUXAIoTCs TpeGeBali's K TOUHOCTIN H3ro-
TOBJEHHA H K XCCTKOCTH pavbl Mexauuama. Ocodenno 1enecoodpasint
HaBeCHble PeAyKTOPbl TIpH HCIOAL3OBAHHH (DAAHICBBIX ABHraTe.ei,
TaK KaxK Torjga 1noJHocThLiO yc’l‘paH)HOTCH BCe nOATOHOUIILIe paéOTbl.
TopMmo3noe ycTpolicFsn MOKeT OBIThb APHKPET.IeHO K pPeAvKTOpPY Ha
cneuHaJbHOR NOTCTABKe, HJIM YCTAHCBRIEHO Ha MydTe, coeluHsoueR
PEAYKTOPp C JABHiaTe. icM, IaH >he ObITb BCTPOEHELIM B 37T@KTPOABH-
rartesb.

BbXGDaHH&ﬂ cXeMa MexaHH3Mva nepeaBHzKCeHIg 10.74Ha OLITL yBf3a-
Ha C THOOM MeTadI0KOHCTPYKUIH MocTa. TIpi HH3KOM pacmo.0KeHnd
TPAHCMHCCHONIIHOTO Ba.Ja OTHOCHTEBHO OCH XG16GB! ' KOJIEC, ITO HMeer
MECTO B CXeMe ¢ THXOXOIHBIM TPaHCMHCCHOINLIM 52.0M, BO3IHHKANT
3aTpyAHEHHsT B pa3MelleHHil DPEAYKTOPOB Iia MOCTAX h3 pelleTHaTHX
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pepum. Tpn 6agounoil KOHCTPYKINIL MOCTa B HacTOsillee BDEMs HaH«
Juabluee npiMenenHe IMeeT pa3iebHbIH NpHBOL.

[Tpn npuMeHeHHH MeXaHH3MOB NepelIBIKEHHS C  LENTPAILILIM
IPIIBOAOM XOAOBBIE KOJeca MOKIUIO BHIMOJIHATL C KOHHUECKHM 000.10M
2 yraoHoMm 1:20 (puc. 140). Koaeca ycranasausaior Tak, utodut sep-
1ML KOHYCOB HaxoAMJHChL BHe NpoJeTa. BeloMble xoi0Bble Ko.geca
30 BCEX CAyYasx HMeEIOT UHJAMHAPHUCCKId oGoa. Jlas kpanos c pas-
(CIbHBIM NPHBOAOM, a TAKKE IJA KpPaHOBLIX TEJICKER pEKO.\’IEI—I;LyGTCH
A PHMEHATb KOJeca ¢ LHAHHAPHYECKHM 06010M.

KoHeTpyKUHA XOAOBLIX KOUICC KPAHOB M KPAHOBBIX TeJCHKEK L0.TXK-
1a HCKJ/I0uaTh BO3MOMKHOCTH CXOJla KoJiec ¢ pesibcoB. laa 3Toro xono-
3ple KoJeca CHalMAoTest OAHUM M.l ABYMSI GOKOBLIMH JannamMi —
U(’60[)()a.ﬂlu, CJAYyXalulnMi Aas 1nanpanJdjedist ABLKela Koneca no pedb-
cy. Ilpumenenne Ge3peGOpPAHLIX XOA0BBIX KOJeC AONYCha€TCst NPH Ha-
THYHU CHEUHAbULIX YCTPOUCTB, HCKJIOUAIOUIMX CXOA, KOJeca C pethCcos.

[Ipn pBuxelHu ¢ nepekocoM pebopAb UHANHAPHUECKHX XO,10BLIX
K0J1€C MOCTOSIIO TPYTCA O PesbCbl, UTO BHI3LIBAET HHTEHCHBHBI 113HOC
xoJgec 1 peascoB. Has yMeHbIeHHA TPeHHA 1t H3HOCA peGop.l X010BLIX
KoJec Il pesbCcOB Ha pebGOPABI H TOJOBKH PebCOB MOXKHO HAHOCHTDH
2masky. [Ipn Xom0BBEIX KOZMecax ¢ KOHHUeCKHMM 00oaoMm 3alerauue oj-
110 CTOPOHBI KpaHa OTHOCHTE/NLHO APYrofi BhHI3bIBaeT KaueHHe OTCTalo-
liero xonosoro KoJeca no OoJplieMy AHAMETPY M aBTOMAaTHuecKoe
yMeHblIeHHe NepeKkoca. B aToM cayuae BhIpaBHHBaHHE KPaHa MPOHCXO-
AT 6e3 ywacTusd pebopl, UTO YBEJHUYHBAET CPOK CJY:KOb XOMOBHIX
A0J€C H YMeHbLIaeT CONpPOTHBJAEHHE MepejBHKenulo. Pebopaul B 3TOM
2Jlyyae HyKHB JIHIUb AJI1 YCTPAHEHHS BO3MOMKHOCTH CX01a C PeibCoB.
s obecneuelius HOPMaJLHOIO ABHMKEHI KPAHA MPH BO3MOXKIILIX He-
TOYHOCTSIX YKJAAKH PesbCOBOro MYyTH H HETOUHOCTAX MONTA:KA MeTal-
IOKOHCTPYKUHH KpaHa, a Takxe AJas ofecneuciidsg BLIPAaBHHBAHHA
kpatla WIMpHHY pabouell yacTH 00010B dsyxpebopinbLx x0008LIX KoACC
cJe1yeT MpHHHMATh Godablle IMPHHBLI TOAOBKH peALCa: A% KPaHOBbIX
A0JeC ¢ UMJAHHAPHUECKHM 00010M — na 30 mMM; A1 KOJEC C Koniue-
CKHM 00onoM — Ha 40; A1A  KoJec KPaHOBBHIX Tedexek — Ha 19—
20 mMm.

OanopeGopaHble XOMOBHE KOJE€CAa MOryT NMPHMEHATLCH B C.IC.1VIO-
LUHX CAydyasX: a) ecad LUMPHHA KOJeH HA3eMHBIX KPalloB [C npeBbi-
uraeT 4 M u 00e HHTKM NYTH JieXKaT Ha OJHOM YPOBHeE; 6) ecC.i 11a3eM-
‘Ible Kpallbl MePeABHraloTest KaxKioH CTOpOINOH HO ARVM PEILCAM HPH
200/ leHHH YC/I0BHSA, YTOGH pacnoJjioxenne peGop, i Ha 01H0M peihce
OBLJIO TIPOTHBOMOJIOKHBIM PACMOJNOXKEHHIO PCOOPL KOJCC Ha  1PYIOM
neJibCe; B) Y ONOPHLIX M MMOJBECHLIX TEJIE€KEK KPaHOB MOCTOBOTO THIIA;
I') y NOABeCHHIX TeJeXeK, NePeABUTAIOMHXCS 0 OAHOPEILCOROMY IIYTH,
Koseca GawenHblXx KpaHOB JOMAKHLL ObITL BCEria inyxpedop.libiMi.
Y odnopebopOnbix KOACC ONOPHBIX KPAHOB WHPLHA 0GOIA 34 BHIUETOM
peboPAbl JO/KHA NpPeBLIIIATL WHPHHY FOJOBKH peJ1bCa HE Menee ueM
Ha 30 mMw.

[Tpu deapebopdnsix xodoebix KoAC A€ POAb PCSOPA BHIMOJHAIOT HAx
APaBAsIONIME POJIHKH C BEPTHKAJbHON OCLIO BpalleHHs. ITH POJHKH MO-
CYT NepeMeliaTbCsl KaK 10 OOKOBLM I10BEPXIOCTSM NOAKPAHOBLIX PCTb-
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COB. TAK I [0 CHCIUAILILIN HANPaBIsiOIHM, 3aKPCIVICHHBIM Ha BepX-
ey Hosice noAKpanonoft 6aaki, TloepXHOCTL KaTalusi HANPABISIOLWCTO
POsMka MOKeT ObiTh Cepuueckoil ¢ paauycoM 3akpyraenus 250—
300 mm. Iupuna nosepxHOCTH KaTaHust 6e3pe6OPAIOTO  XOIOBOTO

=

A
N

- Puc. 141. VYeranoska Ges-

== pe6opiubIX  XOAOBLIX KO-

JeC € HanpasifioOUIMMA
poJHKaMu

Ko.eca j0.xna Ouith 60.bLUe MIHPHHBLL FOJOBKH De/IbCa HE MeHee UeM
Ha 60 mum. Tlpumeneniie 6e3peSOpAHBIX XO010BLIX KOJEC ¢ HampasJsio-
LM POIKAMH CYIIECTBEHIO YMEHbIIaeT nOTepH Ha TPeHHe, Tak Kak
Tpenie KaueHisi POoJuIKa N0 pedbCy MEHbIle, 1eM TPeHHE CKOJLKEHHs
pebop; no peancy, a CACI0BATELIO, HECKOABKO CHHXKAETCA H yCTa-
HOBOUIIAST  MOLIIOCTL JAEKTpOABHTATEIefl Mexann3Ma nepe/BHKEHUs
H 31U e L0 YBCINUMBAETCS CPOK CJyKObl X040BBEIX Ko.jec. Ha moc-
TOBBIX Kpalax, nepeMeulalonlMXxcsi Ha UeTHIPEX XCAOBLIX KOJ€Cax, Ha-
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IPABASIOULIE POJHKH YCTaHAaBANBAIOTCS OOBLIUHO € BHY Tpenici cTOpo-
it nposera (puc. 141, a). Ha kpane ¢ GaidancupHuiMH TCACKKaMIt
YCTAHABJAWBAIOT 10O ,jABa HAnpaBJsHOLLINX DOJHKAE Ta Kazk D TCHCH e,
pacnoaaras X 1o 0OCHM CTOPOHAM MOJIKpanosoro pcisca  (pac.
141, 0, 8).

Puc. 142, Kpenacniic peancos K METarIfieehiiyv HOKPanorht Gadnet

2 — GOJTOBOC € NPHBAPCHIBIMH YIOIRIMI, § — HOTOM00 € S COTR VMM g — 1] "ol
MH ChOGAaMH, @ — 00.r0B0e € WAk TLAKAMH @ —— UPy A HHBWAH CROGaNH, ¢ ¢ 0 30>
K 7000 00010t 30iT 1o lapanonn.d € oine

H1s KOMAEHCAIUY HETOYHOCTH YKIAAKI PEILCOB il MOHTaMKa XO0.10-
;0ft HACTH KPaua MEeXAY POJNHKOM H PeabCcOM MpelyCcMatpliBaiT 3130p
v ipeienax 20 mm. C ueablo pery/aiposaHiis 3a3opa pOAUKI PCRGMCH-
LyYeTCA YCTaHaBJHBATb Ha OCH C 3KCIHEHTPHCHTETOM H.IH Ha OCH, liMe-
Oulell BO3MOMKHOCTL NepeMelleH s, HanpuMep, ¢ noMoulbio peanfozod
HIINJBKH B HanpasJeHHii, nephnenaury.1sapiroM peawscy (pic. 141, 2).
Ipu atoM a0/KI1O OLITH MPEAYCMOTPeHO HAJACKHOE CTOIOpEenie OCH
" PO-THKOM B YCTAHOBJACHHOM IOJI0MEHHIL. ;

[ToakpanoBele 11 MOATCAEKEUIBIE PEJILCH KPEnsuTes Ha fankas Tak,
'TO HCKJAIOUAETCS BO3MOXKIOCTL HX CMeNICHMsI NMPH NMePeIBHA.CHI |
v100Te TPy30nOAbeMHONl Mamunbl. s KpavoBLIX AvIeil  MOCIOBLE
O06AJOUHLIX KPaHOB NPHMEHSIOT PeIbehl XKEeJIC3HO TOPOMIeH § il
Oded HAH CTalib KBAJIPATHOrO MPOQHAS € IaKPYrICHILING y i,
11 KpaHOBHIX nyTell MOCTOBLIX [IBYXOAJAOUHLINX KPallon NP MCHHIOT
£€.1e310/10POXKIbIe PeInLchl A AOPOT WIPOKOH KOMel LTI hpiaHoBLe
-eapent KP cneunaannoro npoduag no FTOCT 4121—-76.

Peancul 3akpen.asioTest OT MOMCPEUHOrO I [POLOJLICTO CMCUIeHd
TA3MYHBIME CIOCOGAME, NMOKasanuuiMii Ha puc. 1420 [lon yuoanke
T0IKPANOBOrO MYTH AOJAKHLI OLITL BBIIEPMaKbl 1ONYCKi, yCT4IT08,1eH-
-bie npaBuaaMu Tocroprexuansopa {20]. 3a pyGemoM Takke npime-
'SETCH B OCHOBHOM JKCCTKOE Kpenlelie pelnca, hak  HOK&3ano na
e, 142, a—e, 1o Bce Go.bllce NPIMEHEINHC HANOAHT KONCTPYKIUS
PenAeHHus, 10MyCcKaloulass BO3MOXKHOCTb HEGOJILIIOIO HOMCPEUNoro
MEUIeHHST DPeAbCGB OTHOCHTEIbHO KPenewHuol HukJa K, 110 110350-
ts1eT yMeHLUIHTL AaB.JeHHe B MeCTe CONPHKOCHOBEHUS pelop.ikt Ko.leca
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€ DCIHCOM 11 COOTBETCTBEHHO YMEHBLIINTbH H3HOC H peanca H pebopi.
B sroam cayuae xpencenns peanca (phc. 142, d) nenoan3yiotes npy -
XKuninle ckobul [ 113 XxpomosaHa1HeBoll NpyKHHHO CT4AaH, yCTaHaB. -
BaeMbie ¢ OOeHX CTOPOH pegbca ¢ warom npnvepno 700 mM. Boicokass
YOPYrocTb CKOO HCK.IIOUaeT oc1al.leniie KpenaeHust ckoGbl H A0OyCKa
€T NEeKOTOPYIO CBOGO/Y CMeIleHHST PeIbCa OTHOCHTEIBHO MOTKPAIORLIX
6asox. CkoDbl KpensiTesl WINWABKAMH 2, NpHBapHBaeMLIMH K HECYLLCH
6aaxe, wan Goaramu. [Tog peqabc nOAKAaABLIBAETCsl Pe3HHOBAA HPO-
KJa1Kka 3 TOWHHOA 5—6 MM, cMsATuaIomas yaapsl npi nepeiBi ReHun
KpaHa H YMeHbUlalouas H3HOC npPHJIeralomiix noBepXHOCTEll peanca
H Oaaku. [IpH OpHKpen.eHnn pe.abca HENOCPeICTBEHHO K sKe.1e30fe-
Tonuoil 6asike (puc. 142, e) ua 6aaxy I nocjejsoBaTeIbHO yK.1albisa
eTcs ynpyras npohaajika 2 13 npopesrHengoll Tkauu, 3aTeM MelalLili-
geckas miIacTHHa 3 ¢ 3aKpervieHHEIM Ha iefl ¢ 10MOULLIO NPIKHMOB §
pe.sbcom 4.

B MocTOBLIX Kpanax X0j10Bble KoJeca yCTAHABIHBAIOT, KiaK NpaBi-
J10, Ha MOIUIHNHHKaX Kadeltns. Kopnyca noAlwnnHukoB (OyKchl) woryt
6BiTh OTBEMHLIMH 11.1H pazbeMHbIMI. [IpHMeileHite oTheMHBIX OyKC (CM.
pHc. 140) no3posfieT BLIKATLIBATL KOJECO BMeCTe C NOIIHITHHKIMHI,
4TO yNPoIUZeT NPOH3BOACTBO PCMONTA.

3HaueHus OCEBLIX HATpy30K, AefCTBYIOUIX Ha pedopibl :0;10BHIX
KOJIeC 111 Ha Hanpasasioliii poauk 6e3pelopiublx KoJec, npi pacue-
T€ 3.1eMelTOB Ha MPOUNOCTL MO COUETAHHIO MaKCHMAJBLHBIY HArDy30K
(11 pacuerHptil cayuail, cM. § 2) A0KHBI NIPHHUMATLCA: AJS MOCTOBBIX
KpanoB Ha ueTbipeX kKoJdecaX Hpyax==20,15Fma; NpH  uuncjae Xo0ZO0BLIY
Koiec (o.ee ueTbipex [inax>0,05Fmax, the Fhav= (Q+ Qxp) g — Han-
foablwee pacueTHoe NaBseHHe Ha XOAOBble Koaeca. [1pu pacuere aac-
MEHTOB XOAOBLIX KOJEC M MX NOAIIHNHHKOB Ha NPOUHOCTh H BBLIHOC/IH-
BocTh 1o 1 pacuerHomy cayuato (cM. § 2) GokoBast narpyska AodKia
npunnmatbees pasHoil H =0,5f 5.« De3pebopanble X010BbE KoJeca H
HX 3JeMeHTH A0KHLI npoeepsatbes no Il pacyerHoMy cayyaio Ha Ha-
rpy3ky Hmax. TIpn ycTanoBKe CJABOEHHBIX MOILWINMIHKOB KaXKALI H3
HHX paccuutbiBaeTcsi no narpyske 0,6Hmax. Topuzonranbubie nanpas-
JALHEe pOSHKH MpoBepsiiorest 10 11 pacueTHOMy cayuaio Ha HATPY3KY
Hpax 11 no I pacueTHoMy cayuawo Ha narpysky 0,5// .. Tlosummimnnks
HanpasJSIOWHX POJHKOB BBIOUPAIOTCS MO CTATHUECKOH TIpy30noibev-
HOCTIH C 3amacoM, pasHbIM 1,5,

Ko.1iuecTBo X0,10BLIX KOJeC MOCTa 3@BHCHT OT TPy30MOLBEMIIOCTIS
H npo.JeTa Kpana. B KpaHax OTHOCHTEALIIO HEBLICOKOW I'PY30H01LEeM-
HocTH (10 50 T) OOLIMIIO MPHMEHSIOT HETBIPE NOACBHIX Kuleca, JVKCH
KOTOPbIX IIPHKPCIICHBl HEMOCPeACTBeHO K KoHueptiM Oaaxay. [lpn
Ipy30n01LeMHOCTH cabitle 30 T npuMedaoT (o.plliee  KOJ'UeCcTBo
XOLOBBLIX KOJCC, ROTOPLIE 18 PABHOMEDHOro HX HarpyeHiist 1 odec-
neyeHns CraTHueckoil ORPeICIMMOCTH KOHUCBLIX (410K yCTaHdB.IBaA-
0T NMOnapHo ia 6aJaHCHpax, COeIHHSIEMLIN ¢ KOHIeBol GaJakoll He-
HCABHKHBIMH ocaMil (piic. 143). Hilcao x010BHIX Ko.Jec B 3aBHCINOCTIH
OT I'PY30MI9IBEMHOCTII MOKIIO NPHIATL OO CAEIVIOIEH peKoMeHLalLitil.

Fpysonoawestiocrs, 1. .. 1o 30 75—125 150 200 250— 300
HHCI0 20,081\ KOO . 4 8 i2 16
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MexaHu3m nepejBHIKeHUS TeJeKeK MOCTOBLIX KPAHOB aHA.10THUeR
MCNOHI3MY [CPEIBHACHHE MOCTA KpaHa C THXONOHLIM TPAHCMHCCH-
VLM BadoM. OH COCTOHT H3 IBHraTe.]s, YCT4HOBJICHHOIO ha pame
1CJIeKKH H coedHuenoro MydToil ¢ BEDPTHKAJbHBIM eI} KTOPOM.
Bor-oauoit Baa pelysTopa nepeiaeT BpalleHHe BelyLUIIM XOAOBHIM
AULECEM TEJACKKI, HMEIOUWIHM LTI IPHUCCKYIO MOBCPXHOCTh KATAHUS,

.

i
|+
[

—i ﬁ[l(’ Hﬁ* e

@) ﬁ(_“//‘/ fe kA
—— |5 I )%
; i _
. {i
il 1]

% )
/ 8

Puc 143. Cxema yCTaHOBKil XO10BBIX Kogec Ha Galancupax 8-xodectoro (a)
1 16-noaeciioro (6) wpancs

Y8K KaK TeneXKH MOCTORBIX KPAHOB OOLIYHO NEpPeMeuiatoTcsl Nno pedib=
CaM C MJIOCKOHN TOJOBKOM, YKJaAbIBaeMbIM Ha MoCTY KpaHa. KOoHCTPYK-
TIIBHBIE PA3HOBHAHOCTH MeXaHH3MOB TIePCABHIKEHHS Te eeK OTJH-
I410TCAi B OCHOBHOM  DAacHOJOXEHHEM PeLyKTopa: YCHTPAAbHOLM
JTHOCHTEILHO KOJell TEeJIEXKKH UJAH HABECHHIM — COOKY TeJeMKH.

3a pybexov 6hlIa ciedaHa MONLITKA MpHMeNeHHs MOCTOBLIX ONOPHLIX KPAHOB,
-(peua.narommcs Ha AHecNaTU4ecKux XO010BBIX KOICCAaX aBTOMOOHJALHOrO TUNA no
LCAC3NBOTONNBIM TI0IKPpatoBKV GaaxaM. [las  ycTpauenuns 3aleratilii  KOHUCBWX
570K MPUMEHEHD HANPaBJARIOWNHC POJIHKI € IHCBMATHYCCHIIME HTH JIHTHLIMIL PCIHNQ-
SLIMIE LIGAMIL, VCTAHOBJCHUBIE HA BePTHKAnlib:\ OCIX. 1]01aTInBoCcTL nucsMaTthue-
nII\ XOAOBBIX KOJec ofeccneyypaer OCTATOYHO PaBHOMeplOe Pacmpe/eeHie BREPTH-
CUILHBIY dAarpy30K Mem 1y HusH 663 npusenctust 0a1ancnpon, VCAOMHSHOLINX KOH-
TMyeunio Kpana. Boicoxuil nospduunent cuensenns peLinioBulX N ¢ 1i0IKPaHo-
wivip BaThavu MO3BO.ACT Yy MCHLLIMTD YHCAO NpHBOINUWX koacc, Taw, 111 KpaHa
PV30NOIBCMIOCTLIO 3 T. fIpoiderom 242 M X010Bas 4acihb KPaHa COCTONT H3 TNATH
~010BBlT KOJCC N1a Kax10il hetgesoft 6aaKe It TO ThKO OIHO KO.1€CO € Kax10il cTopo-
i #pasercs npusoituuy Doaarosaps a7acriuiocTH nHeBMAaTHYECKHX LI CHU&KE-
olcq TpeboBanng K TOWHOCTI VEJIA K NOJAKPANOLHIX 64105,

314 RPaHLl MOTYT MEpCIBHTaThCs MNP PA3HOCTH VPOBHel B CTHIKAX NOJIkpaHO-
BN G40 0 D €M, # PU3KO YVEHLUIAIOTCS THRGMHUCCKIC HATPY3KH OT Y.14DPOB NpH
'ONORICHIA CTLKOB  DBaaroiaps seicokovy KOIPGUIUCHTY CUCHACHHS TCPCKOCHE
DAL 3 NpH ero MepeIBilACHI 3NaWHICTHHO VMEULIIA0(CE I NOITH MOJHOCTLIO HC-
Hoyacicd npobyscoBKa OfH NYCKAX, YTO No3sossdcet padorarb ¢ (oJace  BHICOKHMA
Cneperdgavin.
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B MOCTOBBIX KpaHax NOABECHOro THHA MCXallli3M  [ICPCABIKEHHS
(puc. 144) cocrontr 13 asurareas I, UpHBOIstUlCro BO  Bpallelue
bvepe3 peayktop 2 tpanceMuccuonHuil sas 3. Oxo.lo onopusix 6asdok
Ha MOCTY KDaHa [JCNOJAra10TCH PACHPCICTHTEIBUNIC  PCIVKTOPH 4,
IBa BHINOZHLIN BaJa KOTGPLIX Hepe3 MpOMEKYTOulLe BaJul & coelH-
Haiorest ¢ rarauasi 6. Tarau npeicrasiser codolt chpesitilennoe Ko-
Jdeco, 3aKPCILIeHIGe HO By, OOATMIMHHKIL KOTCPOrO HPHKPEILIeHb C
ABYN CTOPON K $a.lancupHOMY KOPOMBICAY 7, liepeMeliaiouieMycs B
BeDTHKAILGCM Hallpapaenin B nanpassasnonnx 8. Tlpumarie taraua
K kil 1OBepPXHOCTH NHOABECHONO MYTH OCYUICCTBISICTCS € 1HOMOIILbIO
apyx npyxun 9. CoeanHeniie Baja TAraua ¢ NpoMexKyTOUILIMH BaJa-
M 5 11 coecdlinelilie 3TUX BAJOB C BLIXOIIILIMI Ba1aMili pacnpeleH-
Tl HO0 PEAYKTOpa 4 OCYULCCTBIAMETCs MOCPEICTBOM LIJIIIEBLIX Wap-
HUpHLIX My(pT ¢ wapnnpamn Fyka,

TIpnBo,1 MexanusMa  mepeiBKeNns MHOIOOIOPHOro  NOABECIOro
KpaHa obopy.yercs 00 3JEKTPOABHTATENEM IOCTOSIIIOIO TOKA €
He3aRHCHMLIAL BO30Y: K 1ciIeM, AH00 aCHHXPOIHBIM  1BYXCKOPOCTIILIM
WIEKTPOIBLIUTEIEM ¢ KOPOTKO3AMKHYTBIM DOTOPOM, JH0O, KaK moka-
3aHo 1ra pic. 144, yctaHasanBaloTcs JBA acCHIXPOHHBIX 3JeKTPOABHIA-
Teas 1 ¢ ¢asusiMin pOTOPaMH, UTO NMO3BOJSET PCTYIHPOBAThH CKOPOCTb
nepeBikKeHH.

B otiintaiie 0T MOCTOBLIX KPallOB omOPIHOro THMA, Il NepPCKOC MOCTa
KDAlia BOCHPLIMINACTC pebopaaMHu XOJ0BLIX KoJeC .11 Hanpas.ialo-
UIHMII DOTHKAN, B MHIOIOONOPEBIX NOABECHBIX KpallaX, HMeIoUIHX wap-
HIIPHYIO 1I0JBECKY Te.iCXKeK, Orpainieriie nepekoca mMocra pedopirami
KaTikoB BO3MOIKHO JUHUL OPH 3HAUYHTEALHLIX MePCKOCax MOCTa, KOTOPhIf
B YCIIOBIHSIX IKCOAYyaTallMi MoxeT npepbinatsh Aonycrumblil.  Ilostomy
IpH JOCTHAKCHUI MOCTOM Kpala MAaKCHMAaJLHO AOMYyCTHMOTO Iepekoca
cpabaTh!iBAIOT crelHablbie GHKCHpYOULe yCTpoiicTBa, cHal:KeHHBle
KOLETHEINE  BHKJII0YATENAMYE, OTKTIOYAI0UIHMY  3JIEKTPOIBMraTe .
B 5705 ¢viac Mocr Kpaild Moser ObITL BHIPOBICH BKIIOUCHHEM 0/HO-
ro H3 NpilB0.I0B MexXalii3Ma Nepe;IBIKeHus.

Xo10BLIe TelleXKH KPemsTCs K MOCTYy KpaHa ROMBECKAMH € Lap-
HipaMH, obecrmeuHBAIOMHMII 1M cBOOOAY MepeMelents B ABYX NJoC-
KOGT$X, UeM AOCTUTAIOTCS CaMOYCTallOBKa TEJeXKCK H  KOMRencauus
KPHBL3Hbl KPallORLIX fyTeil Kak B rOPH30HTAJILHON, TdK H B BepTH-
Ka.phofl niockocTsix. boavwoe npuMereHHe HAXOIST OLHOPEIbCOBBIE
TEIEKKI, fepeMellalouidec N0 HIDKHEMY HJAH BCpXIEMy MOACY Noji-
Becoro nyTtH (puc. 144). B xauecTBe myTH HCMOAL3yIOTCS [BYTaBpO-
Bbie 11 Tasposue Oadxi, KpectooGpasnble 6adaki U NyTH, COCTABICHHbIE
H3 1BYX Yro.kos. XOA0BbLIC KOJieca [as NOABECHLiX yTeil MOTYT HMeTb
pasanunyio GopMy noepxHocTH KaTauus. Takx, npu KaueHHH KoJeca
M0 HHANCMY MOSCY Pe’anbca ABYTAaBPOBOro Npodiiisl lPHMEHSAIOTCH XO-
JOBBIC KO.1ecd ¢ KOHHUEeCKOH NOBepXHOCTLIO (caesd Ha puc. 143). B npo-
Hecce JBHIKEHIS 3TOTO kKoJeca BCJEACTBHE NPOCKAIb3BIBAHIA ero no
pesibCy OTMeualoTesi HOBMICNHBI] H3H0C H JAONOJHHTCILHOC CONPGTHB-
Jetiiie nepeasuAeniiio. Koseca ¢ uMinnipHueckiM 06040M NpHMeHst-
I0TCH NpH KaueHHH MO penbCcaM C ropH3OHTAJLILIMH MOJKaMH HIH MO
HOJKaM ABYTaBpOB. B nocieiHeM ciyuae OCH KOJ€C pacnogaraioT Ha-
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KJI0HHO (B ueHTpe Ha puc. 145), T. e. napanne/blio NOBEPXHOCTH Kage-
il BedecTsie exOTOPOro yCJAoKHIEHHS H3roTosJelusl X MOHTaxKa
xo0jieca € HAKJIOHHLIMH OCAMH TDHMEHSIOTCS  OTHOCHTEJbLIO DPEAKO.
Ko.leca ¢ BuinykJoit (Goukoo6pasHoil) nmoBepxioCTbio (clpaBa Ha PHC.
145) mpumeHndioTes NPH
pasiuuHblX  npopuaax
1101BCCHOTY NMYTH. X040-
BbIe KO.JICCA 151 1O,1BCC-
HBIX TIVTCH BLITIOAHSIOT-
cA 010D eOOPAIBIMH,
Bossomuo  npislencHie
Deapedop, tHLin Ko.1ec
NPl yCTalOBKE Ha Te-
JeAake  HAUPABISHOULHX
PUUIKOB ¢ BCPTHKA.Ib=
HON 0CLIO BPALLCIHTL.
Te.1e/KKI OANOPEILCOBLIX NyTelt MOTYT HMeTh PYUHOil 11T 91eKTPH-
yeckitfl npuBoA. PyuHoe nepeaBiizkeHle TeJeKli OCVULECTB.151eTCH AU
¢ NUMOULLIO MPUBOAHOH 3Re3104kH (cM. puc. 106, 6), npusoinmvoii BO
Bpaienne 6ecKkoHeunoil CBapHoil 1enblo, KN TOJKAHIeM rpysd, NHOA-
seigennoro K tesaexke. Ilpn saexkTponpusoie KpyTsauitid MOMEHT OT
3iehiPOIABIraTe 151 nepelaeTcs K X010BLIM KoJecaM mecpelcrson 3y0-
-iaTHro peiaykropa. Ilpusoa Ha Beiyuile X0JOBble Kodeca MOXKeT OblThb

Pre 1435, @opMbl MOBSPAHOCIIL KATAHIA NOTICBUX
Koee

Puc. 146. CxeMsl NPHBOIOB O1HOPCALCOBLIX Teqexek:

2 — OIHOCTOpOUHMN; 6 — ABYCTOPOHHHI; 8 — capoemttbill  0AHOCTOPONHHY; & — CABOeHHBIA
LBYCTOPOHHHI

9GHGCTOPOHKUL, KOrjaa NPHBOASTCA BO BpailieHHe \0/0Bble Ko.leca,
DaCii0I0KellHble ¢ OJHOW cTopoHbl (pHC. 146, a), u  Os8ycroporHud,
WOr.la NpHBOARTCA BO BpallleHHe XOAOBbie KoJeca ¢ 00eHx CTOPOH
peasca (puc. 146, 6). llpusoaubiMu MOryT 6BIThb 01HO, ABa HAH BCE
YeTLIpe XOAOBLIX Ko.leca Teekku. Haxoasit npiuMeHeHHe Takxe c080-
cuHvle 00HOCTOPOHHue (puc. 146, 8) W nmycrtopouHie (pHc. 146, &)
nprsoint. Ilpu pa6ote Ha nyTax, HMEIOUWMX KPHBOJHHEANBIE YYaCTKH,
HaiihoablIee MPHMEHelle IaXoAAT TEJeXKH C NMpPIBOLOM BCex uerhipex
Ko.Jec OT O1HOrO MM AByX ABurareseit. O 1necropoinnit npusoa (pHc,
146, a), Oouice npocTofl B M3rOTOBJAEHHHM M HMEWOUIKIT MeNbillylo CTOH=
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MOCTD, BLI3LIBACT TiePEKOC Te.1eXKIl I nNpHMeHseTcs TOILKO npi pabo-
TC HA IPSIMOTHITERIBLIX Ty TSIX.

Mexanyu3m nepeaBuHKeHHs JleKTpPoTanu koucTpykiny BHUWHIIT-
MAIU (cm. puc. 11) coctouT 13 npuBOAHON I HORPIBOUIOH TeselKek,
K KOTOPBLIM ¢ NOMOLUBLIO OCell MOABEIIHBACTCA INCKTPOTA b, Hpuagdua}z
LrapUHpHas IByXEaTkonas Telexrxa (puc. 147) umeer npapslit 2 n
JIeBLI 4 peiyKTopsl, cociliHelHule Mexly coloil npucrasxoft 6. Des-

peGopaibie 1IPHBOIHBIE KATKH

al : 8 ! 3 nepemellaoTcest 1Mo ABYTaB-
] B ’ lO pPOBONMY BYTH H APHBOASTCS BO

O ) Bpaulciye 01H0- 111 ABYXCKO-

g S PGCTIHIM 3JICKTPOABHTATCICM
== h {, YLPCILICHUBIM [ia KDBIIIKe

- - I npasoro peivkropa 2. d1oT
5 1 7 h) PCAYKTOp ABYXCTymeHHaTHI, 8
[ JCBLIT PCAVKTOP HMCET TOJb-

@i I ) KO BTUPYVIO CTYnCHb 3yGuaTol
© O nepelatil ¢ napasuTioil uiec-
tepiicii. O6a peaykropa cBsiza-
Pic. 148, Cremu yeTanomkn npusoiix ko- liut Med1y  C0G0f  Banom 7.

JEC OLHOPEILCOBLIX (PPURUNOIIIAN Tsi auct Brixodiue saan pCAYKTOpOB
COCTHICIHD! € KaTKaMH 3, uMe-
oty Goukoobpasunlil npo-

115 OBEPXHOCTH KaTaulis, 3aKaneHHb 10 tBepaoctd HRC 35-—40.
Oda peaykTopa UMeEIOT yeTaloB/enHbie Ha BEPTHKAILHBIX OCAX HaNpag-
ASIONIHE POHKH 5, MPefoTBpal{alomHe NepeKkoc TeleKKHU npH ee ABH-
AeHEIL. Jlas nepeMelelius no AByTaBpPOROMY MPOQH.TI0 C pa3HOil WHPH-
HOH NOJKH PE1YKTOPBI TET@HKH MOTYT DPA3ABHTATHCS HA HEOOXOAHMYIO
ULIDIHHY 34 CUCT M3MEHCHIISE pA3MEpOB NpHCTaBKH 6 W Baaa 7. Ilas ne-
PEIBIDKEDI!S N0 KPUBOMIHCHHLIM NMyTAM B NPHCTaBKe 6 HMeeTcs BKAA-
ABLIII € YNOPHBIM  IHAPHKONOAUNNHIKOM, OGecrneulBaIoN BO3MOXK-
HOCTHL MOBOPOTA TeleKKH OTHOCHTENBHO BEPTHKAILHON OCIH.

Henpusodras mapmipuas telexka umeer 18a KaTka, YVCT4HOB.JIEH-
HBIX 112 OCAX ¢ MOMOIUbIO mWapHKonoIuunuuKos. Qe Teaexky uapHup-
HO COCHNIAIOTCA MCXKAY cOBOft Hecywtedt Tpasepcoii. Haanuue wapunp-
HOTO COCAKHEHIA NO3BOAACT TENEKKAM  MEPEABMIaTLCA 110 MyTSIM €
MAILIM DALNYCOM 3aKPYIaeHNst W yMeHblaeT COMNPOTHRAENHA IIPH
NepeIBIKeNi Ha 3aKPYTIeHHLIX YYacTKaX Ny TH.

Citna cuenacuin BELyHIHX KOJICC TAKHX TeJemeK ¢ peJancom 3aBii-
CHT OT 3arpy3kH TeJ@KKH H OT Pachno.I0KeHna UeHTPa TSIKECTH rpy-
KEHO# I HeHATPYIKEHHOM TC.TeKKH, [TosTtomy Bce Go.ibillee nplMeHeHHe
HUNOTHT NPHBOL ¢ PPHKWIOHHLIM TSITau0M, npH KOTOpPOM ciJa
TATH He 3aBECHT OT 3arpy3iu Teaexku. [pu HeGo.IbIIOM TATOBOH cHJe
OPHEMEHSIOT TSArayl ¢ NPHBOAHLIMH POJUKAMH, 3aXKHMAIOUIHMH HHK-
010 MoKy pebea (pic. 148, a). Jast 60anwix TArOBLIX Citl HAXOAAT
IpuMEnenie Tarauu ¢ NpUBOIHBIMH KOJecaMi, 3aiKIMaIOULIMH C ABYX
CTOPOH CTOHKY pesnca (puc. 148, 6). Hau6o.bunm pacnpoctpaHeHueM
NO-IB3YIOTCT TArayll ¢ MPUBOJHBIN KOJECOM, NPHAKIMACMLIM K HUMKHEH
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oake peanca (puc. 148, 8). Ouu BecbMa KOMIAKTHLI, MalieBpeHHBI, HO
CILI2 NPIZKATHA YBEJHUHMBAeT NOTePH Ha TPeilde Mpil [IePEeLBIKCINK
XOZ0BbIN KC.I€C.

Ha piic. 149, ¢ npeicraBieHa ofHa H3 TaKHX KONCTPYKLMH Ha oc-
HOBe nocseaneit cxembl. Tasnb 1 nojgBeuiena ila HEMPHBOAHBIX TEJNEXK-
Kax 2, nepeMenlaroliXcs no ABYTaBpoBoOMy GyTH. TdArau 5 ¢ obpesu-
HEHHLIM O0O0A0M MOABEWCH HA OTAEIbHON Tele:kke J, cuenaeHuod ¢
Teae:kkoil sqextporadai. [Ipusoa 4 MexaHnsMa nepejiBiXKeHUsa pachno-
J0XKeH Ha Tejlexkke Tarada. Ko.eco Tsraua NpHKHMAeTCsd K ABYyTaBpy
npyaHHaMi 6.

Bumecto 00pe3itHeHHOro KoJeca MOXeT OPUMCHATLCS KOJ1eCo ¢ HEB-
mownnoii (puc. 149, 6), obaazaouwel 60.1ee BLICOKOH — yIpyrocTnio
no cpasuenyio ¢ auiod wunoit. Ilpa 3tom KosIdpPuumenT cuensenud
nospinacicd npusepno ha 20% 1 103p0JAeT BMCCTO HPIKHMBLIX 11Dy~
AHHH Ol pUhiitiiined NpLRdiney hoJjeca K pelney BHITTOBWMI CTHIK-
KaMi a.

Omiope IncoBLIC TCIEART € G TRILHOIHBIM TSI aH0M MOUY T jrepee-
WATHLESE KAaK 110 TOPH3OHTAILUOMY, TAK U IO HAKJIOHHOMY I Liadil 10
BePTHKA 1bHOMY NIy TH.

Cropocrn ,1Biizkellis (B Merpax 8 MHHYTY) NPHBULIBIX 31CKIPLuC-
CKUX TCJAEXKEK B ¥dBHCHUMOCTH OT METO.a YIIPABJACHHS, KOHCTPYKIHIL I
Ha3HauCHNs HVeEIOT CIC LYV IODIHe 3HateHs:

[pn ynpasaesun ¢ noaa e e e e oo 16230
Hpu asiodManiiecaos o A0CGHLLOIBOM A TIPaB-

GORHH .« . v v e e e e e e e e ... 30—100
Hpa vaparaens somreaes 13 kabuns . . . . 30—180
¥ kpauos, ynpasigeMpixcnota . . . . . . . 32

B kpanax-pitaGenepax 1101BCCIIOT0 HIH OHOPOHOTO THMA MCXAIIH3M
fepe1BIPKCHIA allaJOrnuel MexallHiMaM OOLIUHLIX MOCTOBBIX KP2HOB
1Han saextTpora.aeil. Ofnako 8 Kpanax-wradeliepas o093aTe. b0 1AaH-
yiie BTOPOH, Oosiee HI3KON, uem padouasl, CKOPOCTH AJS MexalildMa
nepelsizKelia MoCTa, a Kpallbi, yupasJsieMbie H3 KalHHLL, 0OLUIHO
HMeloT H ABYXCKOpOCTHOH LpUBOA HepeABiukenis Tedexki. FlaMmene-
HHE CKOPOCTH JOCTHracTCA NPUMEHEHHEM ABYXCKOPOCTHBIX dCHHNPOH-
HBIX KOPOTKO3dMKHYyTLX 3jekTpoasuratesefl. Ilpn HeoGX0aHMOCTH
H3MENCHHSl CKOPOCTH B IIHPOKIX MpCiedax NPHMCHSLIOT  YCTaUUBKY
crenHa LHLIX MHEpONpHBoLOB. Ha Tskeibix kpaunax-mraleiepax npu-
MEHAIOT NMPHBOILI € ABHTATEIAMHU [MOCTOAHHOTO TOKA C pPeryadposko#
CKOPOCTHi HO CHCTeMe reHeparop — asurartcean, Ocoboe BHIManle 00-
pamaercs Ha BbiOOP 3HAUCHHUIl YCKOpPEHHH TMPH NycKe H 3aMmelieHiud
IPH TODMOXEHHI. YCKOpCHUS MpH Nycke orpaikiuliBaior, NpHMENsns
3JIEKTPOIBHIaTe il ¢ (asiLiM poIoPOM, a HPiH NPHMCHCHHH IBHTaTe. el
C KOPOTKO34AMKHYTBLIM POTOPOM MOILHOCTL ABHrdTeIs1 BLIOHPAIOT Tak,
4TOOLI IYCKOBBIE MOMEHTLL §i¢ LPOBLIWIAME CrdTHYECKHE MOMCHTLI CO-
nportueieHns 6osgee ueM Ha 60—80%.
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Puac 149. Koncrpykunu ¢pu: um-
OMHBIX TAraued JMJIR OLHODLME~
COBHX TENEKEK:

a — ¢ o6pe3uheHHLIM KONECOM 5 — ¢
ApeRMOHLOft




§ 28. Onpenenenne CONPOTHBAEHHA NepeBHKEHUIO MEXAHU3IMOB
¢ NPUBOAHBIMN KOJ€CAMHU

Ilpu mepeisu:KelH TeJeKKH HJAH KpaHa MO peabcaM /JABHTraTelb
veXaHH3Ma NepelBHKEeHHS I1PEOACTeBACT COIPOTHB/ICHHE CliJl Tpens,
WHepIHH, BETPOROH HATPY3KH, a TaKkKe COMPOTHBJEHHS, KOTOphle MO-
I'yT MOAIBHTHCS PN JIBIUKEHHH BBEPX MO HAKJAOHHOMY nyTH. OjHaKo
BETPOBAsl HATPY3Ka MOABJISAETCA TOJALKO MpH padoTe HA OTKPLITOM BO3-
Ayxe, a COCTAB.IAOULYIO CH/Y TSIKECTH
NIpH ABHXKEHUH 110 HAKJIOHHOMY NYTH Y'H-
THBAIOT TOJbKO B Te€X CJjayuyasx, KOraa
3apaHee M3BECTHO, UTO MOLKPAHOBHK
fNyTh HMeeT YKJIOH Ha 3HAUHTEJbHOM
APOTSKENHH.

B naunuom naparpade noapobHo pac-
CMOTpPEHO OMnpelededHe CONPOTHBJCHIA
nepeABHIKCHHIO, BLI3LIBAEMOE TPEHHEM.
[TepeaBu:Kenue KpaHa CcONpoOBOKAaeTCH
TpeHHUEM B ONOPAN KOJEC, 4 NPH HCMO.1b-
30BaHHH MOALINNHHKOB CKOJILMEHHS TaK- :
®e TPEHHEM TOPUOB CTYNHL KOJeC O npH- 777 e
Jgekaiie 1erann. [1pn Kauenuu no pelib- 4
cy KoJec, Harpyxenusx cuioil G+ G, B
B ONOPAX KOJICCA BO3!HMKAET MOMEIIT Tpe-
A4d, pasublit [ (Grp+G)d/2, rae Gip — Bec
TPaHCROpTHpyeMoro rpysa; G — cobeT- Puc. 150. Caema oupeieieHus
BEHHBIA BEC TEJEXKH MJH KpaHa, d— MOMCHTA CONpOTHBICILIR Nepe-
AuameTp uandul; f — npuseleHuuiii Koad- ABHKCHHIO
DHUHEHT TPEeHU, HMEIOULil LIt PasiHy-

AbIX MOAWIHIMHIKOB CJICAVIOULHE 311aUeHHs:

Mo tinuntuuky CKOLXKeHd

OlKpLIIOrO THna . . . . . e e e e 01

OyhCa € MKILIKOIT CMA3KOM . . . . . .+ .« . . 0,08
Hoanmnuuku KaueHis

IHAPLHKOBLIC H POJHKOBBIC . . . . . 0,0'5

KROLNUCCKHE . 0.02

Marepuaa komaec no cBoUM HHU3HUECKHM CBOHCTBAM He siBAsieTcH
#1eaJbHO YNPYTHM, NOSTOMY NPH ero ABUXEHHH NO XKECTKOMY OCHO-
BUHHIO OKA3BIBAETCS, UTO CyMMa HOPMa.blblX AaBJeHHH B TOUKaX,
3LVOAMMIHA 13-T0] KOHT&KTa, MeHblue, UeM B TOYKAaX, BXOASIHX B
KOHTAKT, TaK KaK BOCCTAHOBJCHHE NEPBOHAYAJNLHOro 00bema MNPOHC-
XOJHT C HEKOTOPBHIM 3ana3AblBaHHEM A0 OTHOWEHHIO K CHSITHIO HATPY3-
k. [To 370l npuusHe HOpPMAaJdbH4as paBHOAEHCTBYIOILAs peaKUUH
G,p+ G cMemaertcss OT JWHHM, NPOXOoAfilell BepTHKaJbHO luepe3 oCh
Koseca Ha pasMep u (piuc. 150), HasbiBaeMblii KO3 phHULHEHTOM
TpeHHS KaueHUuUs Kojeca no peibcy. Ero sHaueHuss yKasaHol B
Tab.a. 25.
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Ta6Gania 25 Koadpuumenr tpenns xaveuus i, cn,
151 CTAISHLIX XOAOBLIX KO.1eC

AHeworp wocie oo woaeca Do

Peane

100—Cuie ! By = 8Ly l G40—1000
!

1
|
i 201320
!

C nmigckoft rosonxa’l
C Buny . 10i rolosKoil

I
0.3 ’ 0,05 0,06 I 0.065 0,07
0,04 ’ 0.06 a8 | 0,12
[Ipit 370M BO3ilKaer MCMeHT CONDOTHBICHIS O1 Kaucillg Kojeca
no pe.ncy, papubit (G- G)p.
OO0uLHi MOMEHT COLPOTUBICHHS MEDEIBHKCHIIO

"”1 :{G_PJ—G\ p"ll—f (Gr,:_*— G di2.

Conpotus.aeHiie nepe/IBIKEHHIO, NPHEBRIELENOC K OXPY/KHOCTH Ka-
uenHst koaeca antamerpom Dy, (puc. 150), peasHo

o.M ERTES
e B Uy (41)

W= =
D\'.l\' DLK

]\'EIK YKE YKa3biBaJdoCh, NpH IBHIKEH!I K[\QHOB MOCTORDTIO THIIA
10 peJIbCOBOMY IIYTH BCJICACTBHE DA3JHUHBLIX ﬂplil{lf{}l, B TOM UHCJIC H3-3a4
HeTOUHOCTE#N yKJlaleu HOlLKpa”OBOFO nyTH I TakKXe H3-3d p'dSJH‘-IHﬂ
B X4PAKTEPHCTHKAX 3JEKTPOABHratesiel NpM pasienbHOM INPUBOJE,
HOUCXOAHT OTCTaBaHHe HJH saferanue 0,'[|l0ﬁ CTOPOULI KPpdHA OTHOCH-
TeJALHO ,'L]'))’I'Of;i H MOMLT O()I)ﬂinISUThCﬂ NCPECKOC MOCTA. an JIBHXKEeHHH
Kpalla ¢ iepexoCoM IVIOCKOCTH KaueHHus Xoanphlix KoJlec He coBnaaaloT
C Ha4npaJaeHHaAMH IBHNEHHI H IMIPOHCXOIHT NonepeiHoe CKOtb)h et e
000108 XOT0BHIX K0iee e pedncy. [lepewne BLI3LIBACT nosiBIeHHe
ROyl FOpU3OITY ININIX HATPY30K, KOTOpLie BOCHpHHHM'leTCﬂ
HJH pEC)OP,'.['dMH XOA0BLIX KoO.1eC, HJAH Hanpas.JIsiouItAMH p()ﬂlll\"dMK
(npu Ge3pedupaiiuiy X 10BLlX kKoJgecax). [lepekoc KpaHa ¢ ABYX-
peOOpAHBIMH KOJECaMyu MOXKeT OrpaHiuMBaTLCA OOBIYHO pedopiraMH
KoJie¢, pacnoaoKeHHBIX O AHaronaJsidi MocTa, a uHuoria ]JEC)O]),'IBMH
KO.1¢C Ha O,ZLHOl"f CTOpOLC MOCTa HiH pe(’)opna.\m 0, 1HO0T0 Ko.1eca.

HAasa nepporo ciayuasi MaxciMma.blble GOKOBble Harpy3ku Sy Ha
KOJ€CO Kpaha B FO[’)I!.’SOHTH.’]bHOl"! NIOCKOCTH NCPINEeHAHKYISIPHO pedib-
COBOMY IIyTH OnpeJe 15ioTes!:

1) MAKCHMAJBHLINIL CHIAMH TlepeKoca Kpana Sm.y, JeiicTBYIouIMH
B, 10JiL OCH pedibla,

SnzsmaxL/Bv
rie L u B — cooTsercTseHio npotet H 6asa kpapa: Jjs Kpana c aBy-
M5l NPHBOJIHLIMH KOJCCaMi MaKCHMaJabHaa Ciljla nepekoca Smax__‘

=2f Vi rie Now — MuHUMaJbHOE 1aBJeEHIIE Ha MPHBOLIOE KOAECO
ROosGi O KK KD e AP TCICKKE, PACUCIOKCHHON 0KOJO NpOTH-

I3

BOMOJOXKHOM Kohuepcit Oanki; [.u=0,15 — kosddunuent cuen’lenus
nPIBOAHOIO KoJeca ¢ pe lbeoM;

2) CHJIAMII OMEPEHOro CKOIbKEHHs KOo1ec N0 Pelncy
Sn:ch(Grp+G)i
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rae o.=0.1 — xo3d. bmr’ CHT CKOJDMKEHHE KO.leca 1o pelincy.

Pacuer xouuesbix 0aJlOK KPalOBBIX MOCTOB, 3.1eMeutos Ga.Taicu-
pOB 1 HaNPaBASIOWLIX POJHKOB BeAercs 10 GOJLLIEMY H3 5THX 1BYX
3Hateuuit S,.

Conporus.eiie TpeHisi pefopi XOA0BHX KOG 0 DPCJALCH TCOReTH-
HecKH OLeiITL TPYAHO, TAK Kak 0HO onpejeinercs 0OJbILHM ROgiHue-
CTBOM pa3HOOOPa3HBIX (PAKTOPOB (KOHCTPYKULSH ONOp M BHAOM NO-
BCPXHOCTIL KalallHs KOJeCA L pedbcd, O1HOWenneM npogera k fase,
CKOPOCTLIO ABHACHIS, CLoionliieV NCARPGIOBOIG Ly T, NOL0KCIHeM
TORRH KOHTarTa peCop.arr ¢ peancoM i 1. 1), [losroamy conpoTtiivicnie
peSepa B OOLIENPHHATON NPaK1Hike PACUeTeB yUdTHB2I0T KOs(pdmin-
EHTOM Ky, HA3BIBACMBIM FoshQIIHENTOM TpeHist pebopl, HO (akTiye-
CKI  YUMTLIBAIOLIMM  JIOHO.HHTEIbILE  COHPOTHBIeNUS,  Hifpuvep
TPeHHe TOPUOB CTYMHL KOJeC Nph HX yCTouonxe na  MOLLEHIHNKaEX
CKOJILXKEHHS, Tpetlie OT NONCPCUHOUD CHOBIKCHLS KOICC 1o Peiancy,
Tpene NpH ABHKEHHH TOKOCHCMIEKOB HO MHTAWLHM [POBOLAM H I
3TH 10MOJHHUTEILHBIE COHPOTHBJCHHS YCIOBLO NPHIMUIOT NPOLOD-
LLHOHAJILEBIMI COIPOTHRIEHHSN TPCHHA B OBOPAX KO.ICCa 11 iPeHis Ki-
ICHHSE Ko.eea no pedbey. 3uaucuie Koy dunienra Ly, yeTanonIcHuoro
i1 OCHGBe 0O0O00ULCHIST PC3YILTATOR 2KCAEDUMENTAALHBIX 11CC.1610Ba-
i, NMOAR TG PRI L 1) pekovenaawisy SHUHUTTTMALLL

Bua 05042 vo.0- Mpuson Mexannsaa 3naueie
RCIO KOJICCA ko

Jia kpanosoco »ocTa oRnpioco Tuna

Kounuecwii Plospa g 1,2
I"Hu TATIET 1.1
Linaneapimes wuit Herrpaabunin 1.5

« nbunlaMi
e g aeecani Poooononh s o e pase o 11

fic s re8opaHbHi ¢
RS FAN S LR IR
Lotk aMi
A4 Apa 08008 TECKU

Himnapuiecsuil LG naauiisll © ACCTRIM TOXONOABO, 1M 2.5
CpeGopdavn Lempaaninlil ¢ hadeIbiIbp TOROTOAB0.10M 2.0
.19 nolaecHpiy it 08
Konnueeanii 61- GIHECTOPORLIT 112 NOAUTIIIIHRIX Ka4ers )
v, CGOpaHLIY Oasoctopounniii Ha NOHUNIKAX CKO.ILALC: 20
T
JIBYCTOpPONHNA HA NOTWUMNIKAN  KaucHus 2.0
Asycioponrig ha BOLDHIHEKAN CROJLIKE- 1,8

nys

C yuetoM x03dduuUHeHTA TPeHHs! pebopl MOMEHT CONpOTHBJCHHA
1oCIY  COTIPOTIB/ICHUSA, 1efCTBYIOIKE Ha XO,10BOM Ko.ece, MOXKHO
Co S IeJETR 1O CTETYIOUHM BIIPAZKeH s

Mi=\G,-+Q)ip+ fd)2, &,

1 Gr" +0 5] \
“’ S '—D——-— \a{a’o—l"fd kp. (42)
X.K
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Mowmenr CONPOTHBACHHA, ﬂpHBelleHHblﬁ K Bafny gBuHrarens,

‘/HCZ A, — WDy ,

Uy 2u REAT

TAE Uy U Mw — COOTBETCTBEHHO MEpefaTOYHOE UHC/IO0 H KIJ MeXaHH3Ma
MEeXJy Ba/10M ABUIATE ]S il BATOM XOIOBRIX KOJCC,

Ilaa xpalos ¢ GespeSop,HLIMII XOJ0BLIMIl KOJECAMI CHJa COMpOo-
THBJIGHHS, NPUBCICHHAA K OCH XO,10BOTO Koncca, pasia

W — (2o fd) 4 =2 2y Sy,

rae Dy, dp, — COOTBCTCTBEHHO JlIAaMeTPhl IIOBEPXHOCTH KaTaHUsA Ha-
MPaBASIONICro poJtiKa H nandu

G, +0

Nen

e OCH DOJIHKA; Wy — KO3PHUHEHT
LL_&__: ] L TPeHUs KaucHHs; [, — Ko3(pbHUH-
ﬂ- T €HT TpeHua B HOJAWNHIINHKE pO-
i Jika
F I N Y ia;a B ormauMune or MoxaniiMoB
: I.L { AN Grit Gy, NCPCABHICHHS  MOCTOBBIX Kpa-
1 [ N 'j HOB Y KOHCOAbHOIX KPAHO8 KPO-
= i'! ! Al M€ XOAOBLIX KOJCC, BOCHPHHH-
, ikt o MAIOWHX BCPTHKAJILHBIC NArpy3-
b 'fl‘i ! KH, HMCIOTCSt €112 POJIIKH C BCP-
- gl-i ; THKAJLEOIT  OCLID  BPALUCHKA,
L -’nI‘L i BOCHPHNUMAIOLLIE TOPH30HTAb-
T —->w;:_“;f:,DF nwe narpyssu (pue. 161). Ilpa
,3_.,.*;r’»‘-‘t‘~*'r—- pacuete COHPOTHBJIEHHS nepe-
,,q»j JABHACHEIO 3THX Kpanos 1ieo6-

XOHMO  ONPCACTHTE  MaKCH-

Puc. 151. Cxeva omperecuna marpy-  METbHLIC HATPY3KH HA XOJOBbIE

30K B ONOPAX  KOJACC  KOicoabnoic  KOJICCA W noAAeprRuBaroulic po-

hpaifa st Tak, naubo.ibilas BepTH-

KaJbHAsl Harpv3ka 11a XOAOBLIE

Koseca V=G p+ G+ Gy, rae Gy —Bee TCICAKKH, Haubolninas ropu-

30HTaIbHAR Harpyska Ha noiicepxkusaioue poaukn I =[(Gp+

+ G YL+ Gallh, 11e a— paccTosiiiie oT feiTpa TSOKCCTH KpaHa IO
HeHTEa pelbca, N0 KOTOPOMY NCPeMeNlaioTesl X0A0BbIC Ko.10¢Ca

Toria obuie ¢OUPONIBICHHC MCPCIBINKCHMIO KPAHA ¢ TPr30M, TDH-

BeIeHHOE K OKPYIKIOUTH KauCHHs nppmoanoro xo;loaom Ko.lecd, PaBHO

Dp) 4 FH‘ Fod et 2p0 + A0, (43)

rae Dex, d, [ H p— COOTBETCTBEHHO jIIaMeTpbl MOBEPXHOCTH KaTaHHS
u uandsl, KoaQpduuHeNnT TPEHHUs B ROAWHIHIIKE H KOYPPHUHEHT TpeHUSA
KauyeHusi X040BOro koceca; Dy, dy, fu U pu— TO  2Ke, ISt HHNKHETO
noaAepxuBawoliero poamnka; Ds, ds, fa W ps — TO e, L1501 BEPXHETO
MO AEPKHBAIOWICTO PO.IHKA.

B odnopeavcoseix teaestkax, nepeMeimnaoliuxcsi N0 NoABECHOMY
OyTH, JOMOJHHTENbHAS CHJA CONPOTHBJAEHHS NEPEeABHKEHHIO Nepexo-
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UIeHHNH TeleMiKH pasdnuva 104 Tederker, HMEICUIMX JKeCTKylo Hasy
H MIapHHPHOE COeAMHEeHHE KOJECHBIX nap. 3r1a ci.la OT TpeHus pedupn,
TPEeHHs! 1:0l1ePeYHOr0 APOCKAJNB3LIBAHHSE M TPEHHsl B CHOPAX Koteca
VUHTBIBAETCS BBeelHeM KosdduuHeHTa pedopa Ry, Ha KOTOPBIA 1iyXK-
HO YMHOXX!UTH CYMMY BCEX CONPOTHBJACH: MCHCIBIKEINNO TCACKKI HA
npamoJsnnciinoM yuactke (e3 nepekocca. Kosdbuiert 1penus pedopa
ko' 11 OJHOPEJILCOBLIX TeIeMeK NPHHIMAII NO CJIel1yOUlliM TEeKOo-
MEHJalHUAM:

Te..cnru O pre Ounnee
Pedretr el CARUITHICHUT
C oweetann 6asoit ... L . {4 1.6
C mapuupiuM cognHenin-
€M KOJdecHBIX nap . . . 2,5 —

Ha kpusoauuefinblXx yuacTKux CONPOTHBJeHe IepeasilKeHiio cy-
meciBeHuo noseiniaercd. Tax, A5 Teae)keK ¢ KecTKoil (a30l # 0I1HO-
C:OPOHHHM NPHBO/OM 3HaueHHe KoadduienTa Tpenys pedopi npiHH-
MaeTcst paBHnM 2k:7; A5 TEICKEK ¢ KeeTKoll 6azeil 11 ABYCTOpGIIHIM
upusoaoM oo paeito (1,2+1,5) kp'. Dodblioe saitsnie na sgatenue
CHJ  CONpPOTiiBJENHsT OKa3hiBaeT pajiMyc 3axkpyraenis nyti. [lpn
ALABIX  palHycax OHH  cyulecTsBeHno soime. lonycTHmoe 3naueHHe
paauyca 3aKpyriaeHHS 3aBHCHT OT KOHCTPYKWHH TeJeXKH H OT CKOPO-
cTH ee nepeanixeHns. LA WapHHPHIX TEJIEKEK €O CKOPOCTLIO nepe-
Aixenusa 0 GO mM/Mun paauyc 3akpyrieHHs He nperbiuraer 1,2 M.
HOna pyuHuix Teexek, paboTalouIMX B CTECHEHHBIX YCJIOBHAX, OH MO-
Ket ObiThb ymennuien go 0,9 M. Tlpu ckopocTH nepeisuXeHUs Buiuie
90 M/MIiH ¢ Ueablo OrpaHuvenis eNTPOOEKHON CHALL PAAHYC 3aKPYT-
JeH#l yBeaHuuBaloT 10 3—6 M. [Laa Tesexek ¢ xectkoil 6a3oll rpyso-
noabeMHocThio 3 T 11 Oosee paianyc 3akpyrieHHs JPHHAMAETCA He
meHee 14/, rae [ — 6asa TedexKH, a AJ8 GLICTPOXOAHBLIX TEJEHKEK —
He Menee (20 30)1.

[Ipn npumeneHud (PPHKUHOHHBIX TsAraueil Mg NMOIBECHBIX KPAHOB
KO3 HUHENT, YUHTBHIBAIOWHA pasJHUHBEIE 10NO.THHTEILHbIE COMPOTHB-
JIEHHUA ABHXKEHHIO KAaTKOB KpaHa MO 1BYTaBPOBOMY MNYyTH, B TOM uYlcJe
OT MepexkocoB u TPeHHA pebop/, NMPHHHMAIT paBHEIM  kp=13+25,
Pacuernnas cyMMapHast cHsia COINPOTHBIEGIHHS ABHXEHHIO MOABECHOro
KDaHa HJH TaJ# B 3TOM cJjyuae

ch\m = chpkp_"' W.+ w/ym_'— W,.

3nech nepsbiii uneH  ypasHenus Wypk, — cHJla  cOnMpoTHBJEHHSA
NEPEeABHKEHHIO KOJIEC TeJNeXKIl N0 ABYTABPOBOMY TOPH3OHTAJILHOMY
MOABECHOMY NyTH OT Beca KpaHa (x, Beca rpysoBnix te’exex (i, neca
rpysa Grp H cuawl zF npumartus Taraueil K pedanbcy (COMPOTHB/eHUE
OT TpeHusa pe6opA yuuThiBaeTcs Ko3pduureHToM kp):
Grp+G,\.+Gr+zF

W¢p= DX.K (29+fd)’

rae z — yucjo tarauelt; w, f, d, Dxx— Te XKe BeJMYHHbBI, YTO M B ypaB-
HeHuu (41). TeoperHueckH HeoGXOAMMYIO CHJYy NpHKATHS TAraua K
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Mo, iBecHoOMY nyTH onpeic1sior 1io dopmyae Fi= We, wiy npu Kospdu-
HielTe crenjeHns ¢ (4789 MCHOJHTHOTO Pe3HHOBOrO 06OAAa C pPeancoM
¢ =0,35+0,45 npu cyxoil nosepxuceTis TpeHus 1 ¢=0,25 npu B.J12KHOH
NOBEpPXUOCTH TPCIIsl; IPH NPHMENCHHH  [THeBMOIWHI COOTIBETCTBCUHO
¢=0,6-+0,7 1 ¢=0,45). Pacuernas cina npuxarius Taraua K nosepx-
HOCTH pedsca F=kF), rae k=1,5— kosd¢nurent 3anaca, obecneut-
BAOUWHIT HAACKIICE CHCHIICHITE TAIAUd ¢ PEIbLCOM PN PA3LOue H TOP-
MOZKCHIN Kpaia.

Bropoii unen ypapuenns W' — cirta ¢nonpoTHBICINIST  IBILKEHIIO
OT MepeKalLiBaiilsl KATKOB TAraded:

W= = (S,

r

rae Dy — anaMerp nomepxnocti Kaiaura taravelt; fou d — coorserct-
BCHIO KOYDPUUECHT rpeitls B ToLMiHhax I AllaMeTp nandsl sand
KaTka; pr — KOPPUIICHT TNC IS Lo, 2 [P IGCKOM pedbee
H Pe3tinosoM 0001e Batua tiranal

w,==0,17-10-3] FD72BE).

rie B — umpina nosepxuocti Katainng ofoxa 1arava, M; £ — Moay.b
ynpyroctd pesusul, Mila, sasicsgutill o1 copra pesnnnt (11 upeisa-
PHICIDIBIY PACUCTOB LPHENVZIOT 1y = {3=-6) - 1073 m).

Tperuii wiaen ypasuenva Wy, . — conpoTus’cHe 0T YKJI0HA BbIpa-
waered POPMYsoH

Woa=0,40.+0«q,

rie « — yKJIOH NyTH.

[Ipn patote ha OTKPLITOM BO3IYXE KPOMe CHJ CONPOTHBISHHST OT
Tpeiys J(0.14HO OLITh YUTCHO JONOJHITC/AbIOE CONPOTHBICHIIE TNepe-
ABHACHIIO OT BCTpesLoil peTpoBoil Harpyvaki padotiero COCTORNIHA
W, (ca. § 3).

HeoGxouino orverits, uro cnaa counpotusacsusg W smoMendT cTa-
THUCCKOTO conpornsiacnns Me oBnLuto paccvaTpHBaOTCA KaK BeTHUH-
Hbl HOCTOSHIBG, XOTS Bd CaMOM Jle5e B iIPCIecce Iepe1BIDKeHHS Kpa-
Ha IIH TCJACAKH 3TH BEJHUIHL MOTYT  H3MeUAThC B 3HAYHTEJbHBIX
npe:esiax.

Mominocrp Brrateast (B KIJIOBATTAX), HeoGXOAHMMVIO 1151 ofecne-
UCHESE CERIARCHIN CO CKOPOCTLIO ©. M/MIIL, NOJCUHTLIBAIOT N0 dopiyie

W v
Po== 0 14
er 1000-69¢, ()

e 3} - kIl MeXani3Mma JCPCABHMICHUA, € — KOJUICCTBG asHraTedaeit
B MCOXAUH3NMeE nepe/Bl/AKReHin.,
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§ 29. Harpy3ku B MeXaHH3IMaX nepeiBIKcHHs
1IPH DyCKE W TOPMOKEHHH

"pouecc nycka. ypaB“el“lC MOMEHTOB 1Ipil 11\ CKke [MCeT BH
! [t
‘VIHyCK = Ic + ‘lhmlz 4 !c —|L ‘/Huul + jwnz?' (4‘3)

Mosent cna ntepiuin My HpH OyCKe COCTONT M3 MOMCHTE CH.1
SHEpII Bpaulamwines Mace Mexamuaya May 1 MOMeHTa cudl nHep-
HITH MOCTYHATEAbHO ABIAYILHXCH Mace rpy3a li kpana (Testemkn) Mo
MomMent My, onpecasiercsi, Kak B MeXanl3vic 1oIbeMa, 110 3aBHCH-
voceTiy (37). Mosent My, M, aclicTByiomtifi Ha Bady XO.l0BHIX
KOJIeC mpH TeX K¢ JAONYILeHHsX, kKakie Oblii HPpHUATHL IS Mexalii3sa
noapenma (8B § 23), paseu

j'H;l =Q-Q Dy =(Q+Q, v Dy —
" 2 t, 2
‘—TDXAI\”\-I\' DX.K
=(Q+ Q) dor, 5

rie Q-+ Q — Macca KpaHa Wl TCICAKH H FPY3a HPH ABHXKCHI Kpa-
Ha ¢ rpysoy; @ -—Macca NOCTYNATeILHO  ABHXKYLIEIrocs  ipy3d, Krj
Q, — co0cTReHIAaA Macea TeJdeKKH WAl KPala, Ky @ --- YCROpPCenHe 1pH
nycke, M/e?; ¥ — yCTanoBUBIIASCH CROPOCTH ABHMKCHUA KpaHa, M/c¢;
i, — lieplol HeyCTaHOBHBILErOCst ABIAKCHI, ¢ Yacrory ppauenus
XO10BOTO KOJCCA MOXHO BbIPa3HTb HCPE3 YACTOTY BPALICHHS BaJd 1
JIBHTATC.IS 10 COOTHOIUEHHIO Mg == 11/ly, T€ Uy — NEpelaTOuHOe WHCAQ
MONAHNIMA.

Toraa aoMenrt cuibl HHepunH, 1clicTByiouleil #a Bady  X0LOBOro
Kodaeca, Bupaxaceres opyyion

M = (Q + Q) D oy
wH2 38, Qf"u“

H 3TOT AC MOMCUT, le/lBC,'l(‘iIHbH./‘l K Ba.iy /ABHrare.is,

. (-16)

v o2
I,W’ —_— (Q + Ql) D)\,Knl
L CRA A ;
38,2452 T
[To.wctasug B ypaBHeuue (45) BulpazkeRilst MOMEHTOB HHCPULH, 113
tbopyya (37) 1 (46) noayuny

/ ’ . _
=M (11 1,2y —1 ,(Q‘-!- Ql)“\.k”l . (47)
9.55¢, 38 2tuy

M

WYUK

B 310M YPABHCHI NMCIOTCS 1BC BCJHUNIBL, CBASANIILIC MENKY €O-
Coll: Bpewy Nveka In 1 NYekoBoit MOMeHT Muger. Mitinmaasiio aonye-
1O0MOC BPOMSE HYCKA MGAKIO ONPEIeTHTh HI Y CJI0RIS HAICAIIOro Cllel-
JACHEH XO0BBIX KOJICC € PCIbCAMI, T. €. 0TCNTeTBIHs HPo6yKeoBKH. Ha-
ACATIOC T CUCTIEQIS 3aBHCHT OT COOFHGUIEHIS MO IV CILTOH Cclelnte-
HUSA M ABIANVULIEH cHaoil. Tak Kak civia cueleHns  1MecT  MeHblliee
JAUCHUC HTPH OTCYTCIBHI FPY3a, To nando.isiias onacHoctb 6yKeosa-
HISl BO3HIKaeT MMeHHO p 310oM cayuac. Cae oBaTteabto, oll 1 $BJAe1Cs
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pacuernuiM. Toraa cnaa cuenaennss F=AGq, roe AG — vacts ofmero
neca kpaua 6e3 rpysa, OPHXOASILAACS HA NPHBOAHBIC XOJOBble KoJeca
(cticnioii Bec npu padorte Ge3 rpysa); ¢ — KO2pPUUHEHT CUENJIEHAsH
RJECa € PEJALCOM: [ KP2HOB, palboTaloILHX Ha OTKPHITOM BO3JAYXE,
o =0,12; 2 xpanos, paboTaOUEX B 3aKPLITLIX BuMELICKHAX, ¢=0,2;
Epi paCore Ha OrKPLITOM BO3AVXe ¢ NpUMeHCcHHOM necounuy ¢ =0,25,
ST EROIOB MOCTOLOrO THid H KPaloi3biX FeaekKeK c¢l'emioll Bec
AG ¢ 10CcTatounoil CTCHCHBIO TOYHOCTH ONpeleaseTcss no GpopMyJe

AG=GCmyn,

rie G —obrud gec kpana 6es rpyaa; M — YHUCJAO NPUBOAHLIX XOLOBHIX
Kosec; 1 — obuice HHCI0 XOIOBBIX KOJec,

Wio0m e 6bL10 IpOGYKCOBLIBANIS XG10BBIX KOJEC MO Pesnhcy B fie-
PHO L IYend, cda cuendenus joJekKHna ObiTh He MEeHbUIE CYMMBL CHJ
CoipeTinteing shonnii. g neproga nycka B 3Ty cymMyy BXOANT
CACIVIOUINS BLJIHYIIDL

1) exdaa pnepuli HOCTVIATe LI ABIDKYLIHXCS Mace Kpana

G
Fuu= a;
‘(\’

2) cniaa ¢oppotasacnng nepenveutetino W—Wop or cua TpeHus B
ialian hoace, TPCHIS KaucHust Kodeca N0 peibCy W Tperus pebopa
fess ypanieune (42)] 6es yuera TpeHHs B 11andax NPUBOAHLIX KOJEC,
KOTOpOe NMpH NpPOGVKCOBBIBAHIM XOI0BBLIX KOJeC NO PeabCy siBASeTCH
BHYTPCHHHM CONPOTHEJICHHENM M HC OKa3biBAGT BJHTHUA 1la  HAAEK-
HOCTL CLEMNJIeHHs] KOJec ¢ pCabCaMi: 3]1ecb cija TpeHHs B uandax
IPUBOAHBIX KoJlec

W, =AG fdiD)

3) cuna conporuniacHin Betpa pabouero coctosnua Wy, npw au-
HAMHUECKOM  1apJelllin BOTpa. NPHUHMAcMOM 110 PEKOMCH1AHAM
FOCT 1451 77.

Otewaa yoacsHe, olpeicadiolee 0TyTeTBiHe GYKCOBAHHA, HMEQT
B L

AGD 3 Fp (W —W )W,

s obeciieuctinsg HaleRHOrO CUEITeHEs YC1alaninsanT Koddpdu-
HHCHT salaca cuenJenist Roy Bpi HopMadbliofl pabote 6e3 BeTpoBoi
narpysxy boos L2001 npn HopMaabloft paGote ¢ BeTpoBOfi HATPY3KO#M
koo=1,1. Toraa

8Gs =k, (F =W 4 W — WV ,,).

oactavns 8 w10 ypaBueiie 3uavesns ot Fu,, Wy, W 1 Wi, nocate

IpeciHpa3oBalHi, HOJYUHASM VEKCHMAALHO JL0NYCTHMOE 3H2UCHHE YCKO-

pelns NpH BYCKe, IPH  KOTopoMm  OGCCICUIBACTCA  3a.jalubiii  3anac
CUELivHM:

lal = (E= b S = =t S

n

-

ky, We ] g.

Dy« Y

——



CirelyeT 0TMETHUTDL, UTO IPH paboTe B 3aKPHITOM MOMELIeHHH, KOTA2
HOKJI0G2C3Col BJKAHIG BETPOROI 1arpy 3K, MAxCcHMaIbHG J10MYyCTHMOE
YCHOPEHUC NPH OYCKC HEe 3aBHCHT OT HaJIYHS HWIH OTCYTCTBHY Tpy3a,
14K KaK CIt1a CONPOTHBICHIISI NICPC.IBIZKEHHIO HAXOINTCH B IPSIMO# 3a-
BHCHMOCTH € CHIOM cUemyeHis.

[To HaifileHHOMY 311AYCHINO MAKCEMAJBHN 1GNYCTHMOTO YCKODEHHS
Npu MyCKEe MOZKHO ONPC/LEINTHL MIHHMAJIBHOC BpeMsi NyCcKa, NPH KOTO-
pOM 0GCCICTHBACTCS 33, 1aHILI 3a14C CHCICHIA:
dal.

tll - .z"HO 1

Tax xax a5 pasroHa uMexauisMa nepelisixenis npu paéore KpaHa
Ge3 rpy3a TpebyeTcst MeHblIas MOLLHOCTL, IO MakcinMaJbilo A0NyCTH-
MOC 3HA4CliHe NYCKOBOIO MOMCHTA CleiyeT OHpPeIC.TdTh [IPH OTCYTCT-
aun rpysa. JAas storo cdaydas ypastedie (47) npunusaer BHA

. . T 0: n
Mppee=McH(1,1 = 1,2) ; 1)); T 3212t‘3 L (48)
Lot 38,2¢,uy 1y

rie M¢’ — MOMEHT cOnpoTHUBIEHHA MCPeABHACHHIO Kpana (HJIH TCJICK-
Ku) 6e3 rpysa:

29+ fd
2uyvy

ke

‘I'I‘,-=Gl

Upu noncranoske p ypaBHeHHe (48) BoiuiicIeHHOro 3HaueHus Bpe-
MEHH Nnycka MOXHO ONpefe/HTb NYCKOBOI MOMEHT, HCOOXOIHMbBIA Aas
CO31aHHs pekoMerayemoro yckopenus. Oiellka nycKoBOro MoMenrta
no ypasuenuio (48), neobxoanmasi Aas noidopa  3.JICKTPOABHrartens,
BO3MOXHa TO.IbKO TPH H3BECTHOM 31la4eHHH MOMeHTa HHepuuu Jy, No-
3TOMY BbIYHCJCHHe TpebyecMoH# MOLIHOCTH ABHIATeNsl NMPHXOAMTCA MPO-
M3BOAMTL C [IOMOULBIO ypaBHeHHs (44) nyreM I0C.1€10BaTEIbHLIX NPH-
6JauKeHHMil, 3apaBadAch BHAuaje NMapaMmMerpaMy JABHrartesasi, nojiobpaH-
HOro MO CTaTHUeCKOH MOLLHOCTH M cH.e conpotuB.eltus W npu pabo-
Te Mexalli3Ma ¢ HoMuHaablbiM rpysoM. Tlo atoll Mownocrn noabupaioTr
ABHraTeb, HOMHHAJABHAs MOLLHOCTL KOTOPOro lipH COOTBETCTBYIOWEM
3HAUCHHH OTHOCHTEILHOH NPOLOMKHTEILHOCTH BKJKOUEHlsl paBHA HJAH
HECKOJAbKO NPeBLIILACT PaCUHETHYIO CcTaTHUECKYIO MOUIHOCTD.

Has npeporBpaiieHust 6YKCOBAaHHS BeIYLLMX XO.10BHX KOJeC 1o
pesbcaM B IIpollecce NyCKa CJaeAYeT NIPOBECTH IIPOBEPKY BhIGpaHHOrO
ILBHrATEs 10 CO3LABAEMOMY UM YCKopeHHIO0. C 3ToIl LC.IbIO ¢ 1I0MOUIBIO
ypasuenns (47) onpeaeasior gakTHUeCKoe BpeMs nycka !y M 110 ypas-
HCHIIO PAaBHOMCPHO YCnopCHIOTO JIBHZKCHIN —(baKTll'ICCKOQ yCKope-
HHe a="Yyom/ln.

MeHblite YCKOpPCHIISI NpH NycKe TPeOyloT MCHLLUCIO MOMEHTa ABH-
raTesisi ¥ COOTBCTCTBEHHOIO CHHIMKEHMs JAHHAMIYECKHX HATpPy30K Mexa-
HH3Md NCPCABIRKCHMSI H METANNOKOHCTPYKILHA. C VMCIUbLICHIEM YCKO-
pPCHHUIl yMeHbLINaeTcs TakyKe M aMOIHTY1a packauuBanusg rpy3a Ha rub-
KOM TPYy30BOM 3J1eMCHTe (KallaTe), uTo NPHBOAHT K YIPOLIEHHIO TeX-
HOJIOTHYECKHX ollepauuil.

Iasi HopmasbHON paloThl MexaHu3Ma NepelBHXKEHHA (aKTHUYECKOe
YyCKOpeHHEe He JOJXKHO NpeBblliaTh AONYyCKaeMoro 3HayeHHs YCKope-
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His [a] B uporusiod cayaac okasplsactes HeoOeCnCUGHHBIM PEKOMeH-
AyeMblll 3&11a¢ CICIRACHLST fey 11 BUSMOAEO BPOOYLCUBBIBAHIIE XU 10BBIX
KoJec.

@axkTudeekHil 3a1:ac el ieHnst HpH UYCKe MOKHO OLUPCeTHTb 10
Y aBHCHITIO

b = @ >~ 1k, 49
o |- Uuoy " W, L (2 fd) ki !_L f a ) I Lu] ( )
T Vi P Dy x l mo Dy

Ecar ol oasuBacics \MeUblne pekoMcenavesoro {(eM. c. 266), To
HEOONO MO B3ITH MCHLIEL 110 MOUIHOCTH 3JICKTPOABHIATCIb H.IH VBe-
JUIHIHTH UHCT0 NDUBGTHLIX koJece. TIpy s1om sross BwOpanuslil ABHra-
TCAb HAMAO HPOBCPHTL NA HALPCB 1O CPeAHexBa ipaTianofl AoUutlocTH,
3HAUCHLEC KOTOpeil upn roepyaiLioil padote awuratenst Ge3 eperpesa
NOJKi0 OLITL MCHBLIE I PABHO HOMUIHAJABHON MoOUHOCTH BLIGPaH-
HOTO 11O CTATHYECKOH MOH{HOC L JIBUIATC M HPIC COOTBCTCTLYIOUIEM
3HQUCHHIL OTHOCHTEILUON 1IPO0. LRKHTeIbHoC T BRIouenist T1B. Ecau
HeGONOIIMO HOAVHHTL OOJLIE YCKOPRIHSL, €JI¢/1VeT IOBBICHTL KO-
GuurodT cieiICHIS HpHMeHel e HecouuHl, OJadrolaps  ueMy  4s
PEIALCOBLIX MOXAHIZMOB  [LePCABHAKCHIS  MAKCHMAIbHO  10HYCTHNMOE
yenepouiie |al = 11,2 m/cs. Maa eme Goiblnx VeKopeHIil caellyer
Mepenill Ha JApyvile BHAL! NPUBGLOB MEXaili3Ma NCpPeadBHMKEeHNs, Ha-
Npe) ¢ KaHaTiuoh 1aroil.

Ao kpanos, uMeowux npojer Godee 20 M, pekoMenyercs 3fate-
HIC MOKCHMAILHO LOHVCTHMOUO YCKOPCHIst npHHnMath Ha 25-—-30%
MCHLIIC, 4CM olpeleICclHOe pacueTHbiM AyTeM.

Orpannuciilie YCKOPEHHst UPH IIYCKe I 3aMeLJICHUs NPH TOPMOXe-
HHM BBI3BAHO HC 10JbKO TpeGOBaHHEM OTCYTCTBHSA 103a HaH Npobyk-
COBKY, HO H OCOOBHHOCTAMH TEXIOJOTHUECKOro nponecca, AJAs KOTO-
poro npejiiiasitasen gaHusifl kpa. B 3tom ciayuae cpeaHHe yCKopeHUst
(zame.L1eing) Ge3 yueTa BJHAHNUS BETPOBOI HATPY3KH H YKJIOHA NVTH
MOPYT Obl1L BLIOpatibl L1 KpaHop ¢ rUOKoM noaseckoil rpysa no AaH-
uoim BHHWHTITMAIL (ra6a. 26). Oas kpanop ¢ XKECTKHM MOJBECOM
CpPy3a 371 3HaUYCHAW YCKOpelUnit MOXHO yBeauuuTh na 507%.

3 amexsHe3VMax nepelsiKeHls ¢ pasjledbiblM NPHBO(OM jiBilraTe-
JI YCTAHABMIBAIOTCA HA KXKAoM npupoie. MowiocTs Kamaoro iek-
TPOABHTIATC.ds IPHITIIMaeTes paBHoil 0,5 obuiell MomwHocTH st odcciie-
YEHHA TYCKOBOTO MOMEGHTA, omnpejesJeHHoro no dopmyae (47). Tlpu
3TOM NPHINMECTCT, YTO Harpysxa Ha oba Aplrarens pacnpejciieHa no-
posuy. Hexketopoe pavinune p dakTnuecKoili  Harpyvake Apurarcie,
CCINT TCJAEKKA HAXOLHTCs BOJIH3H OXHOI 13 Ofop. KOMIIGHCUpPYeTCs
nenerpy3ouioil cnocoGuocTbio isurateas. luas KpauoB ¢ pa3leiblibiM
OPHBOACM 3af1ac CLUCNICHHUS 0/MKCH ObTL 1POBEePeH AJaS BO3MOXKHOrO
cavaas paduThl OG0 UPHBO1A NPUH PACHOIOKCHHA Tenekkl Ge3 rpy-
3a co CTopoHel padoratoutero npusoia. [Ipn 3ToM BaHsHEC CHA HHEp-
LI JIPIC HYCKE HE YUNTBIBACTCS ¥ 3anac CHCMIeHUs Req npH paboTe Ge3
BeTPOBUI HATPY3Kii JOKeH ObiTh He Menee 1.1, a Mpi HaJjiMuuu BETPO-
BOil Harpyaxi — ve mcuee 1,05.
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TaGaunuza 26. Mpeneashsie LOnycKaemMuLie cpeliHe YCKOPCHUS
¥ 3aMeMJCHHA @, M/C5, AJR MEXAHH3MOB NEPeABHIKCHKEA

Ip; .cnoinemMnocT Kpana, !
Hasraucune xpea
no 3,2 3.2—12.5 cBbine 12,5

[Meperpy3na  nacuifHLIX  TPy30B € 1O- 0,25 0,25 0,25
MoULo 1pendepa

[leperpysna WTyuHLIX rpy30B € NOMOULLIO 0,1 0,1 0,1
ZIPHBO,IIOTO 33XBaTa

Ileperpy3ka uwiTynunix rpy3os npu pyd- 0,2 0,15 0,1
3Ol CTPORUBLC

O6cityxnBaliiie MolramHLX pabor 0,1 0,07 0,05

TparcnoprupoBra HUIKOro MeTaIa 0,1 0,1 0.1

[Tpu HeodxOMMOCTH VBEIHUSHHS CHIbl CUCIUICHHS MPHBOINLIX KO-
JeC ¢ pedbcaMM B OpOIlecce PasroHa MOCTa Kpalla HHoIla Bce ueThipe
XOZOBLIX Ko'leca CHAOKAIOT MHAHBHAVAJLHLIM npuBodoM. B uepuoj
pasrona paboTaloT Bee UeThipe IGKTPOIBHraTelIsl, @ HPH VCTAHOBIIB-
HEMesl IBIRDKCHHI — TOJIbKO 1Ba NEPe;JHIX 2TCKTPOIBHratTe ist {(Cantis
70 X0,1y KpaHa).

.19 MeXaHH3MOB NCPEIBHIKEHHS C (PPURYUOHRDLIAL THeadoi Heoh-
XOIHMYIO Cily F UpHAKATHSA KAaTKOB THraua K fIOBCPXHOCTH peabca Ha-
NOIAT U3 YCJIOBHST OTCYTCTBHA MPOOYKCOBKH:

Fo> W' LW,

v1e F@ — tsiroBas ciia, co3;laBaeMast KaTKOM OJHOTO TSraud; ¢ -— Ko-
sbdunmeHT cuenjieHHs pe3HHOBOro 000Ja KaTka TAraua ¢ pPeabCoM
{cM. c. 264); W' = Wgypkp/z — vacTb 00l1ero CONPOTHBJIEHHS NepelBii-
WEHHIO OT BCCa KpaHa, TeJMexKeK, Irpysa H OT lIpHAKATHA KaTtka Tsiraia

e 2
X NyTH, NPHXOAANIAncA Ha OIuH Tsray (cM. ¢. 263): W =F—7)&’——

t
10HOJIHTCIBEHOEC CONPOTHBACHUHE OT NPHAKATHA KATRaA TAradya AUHaMCT-

pom Dy K nyTH cuof F.
MoxtenT, pasBuBaevLil 21eKTpoABHrarte’ eM npu OyKcoBaluy 1dra-
‘1eft, paseH
FeD.
2uyny

vle Uy 11 Ny — COOTBETCTBCHHO NnepeiaTouHoe 4YHC10 M KL Mexaliva
VXY KOJCCOM TArava i TeKTPOABHIATEICM. 2TOT MOMCHT 4BJISCT-
o8 MAKCHAMagdbHON Harpyskoifl AJs pacueTa 3J€MEHTOB nepeladi.
Hpouecc Topmoxkenns. [1poueccy TopMOKCHHS CBOIICTBCHHLI TE XKe
ABMTCHHSA, uTO W npoteccy nyveka. O1HaKko B Ipoilccce YCKa BpejHDbIC
COLPOTHBIEHHST YMeHbLWAoT YCKopeHiie, Tpedyst yBe IHYeliss MOILKOCTH
TPHBOLA, 4 TP TOPMOXKEHHH CONPOTHRICHHS CHOCOBCTBYIOT OCTAHOBKE
MCXaNN3Ma, VBEJHYNBAS 3aMeOLIeHIC H VMEULIIas HCoOXOTHMYI0 pa-
(0TY, coBepriacMyto Topyosox. Ha Mexanusvax nepensiokerus KPaHoB
H KPauoBBIX TCICMEK C MCXAHHUCCKIM JIPHB0J10M, NCPEeMEIlaioniixcsl
10 PC.IBCOBLIM NYTSM, YCTAHABJIHBAIOT TOPMO3a 1OPMaJIbHO 3aMKHYTO-

‘4116}'!\'&: ==
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ro Han KOMOHHHDOBaHHoro THna. KOMOGHHMDOBaHHLI TOPMO3 ODPH Pa-
60Te MAIUHIIDE Y,/ 1CpAHBaeTCa B Pa3sOMKHYTOM COCTOSIHHH  [IPDHBOAOM
TOpMoU3a, pacCunTaHHDIM Ha JHTEJAbLHOE BKIHOUCHIIE, U HINOIb2YETCSH
B 3TOM CIy4dc KakK TOPMO3, YIPABASCMbIR 1CAanbio 1lH  PYKOSiKoil.
IMpu cpadaruiBain KOHEUHLIX BbLIKJII0YATEACH HPHBO TOPMO3a aBTO-
MaTHUCCKE BLIKJAIOUAETCA H TOPMO3 3aMbIKAeTCst, IPON3BN1sS CCTAHOBKY
MexaHH3Ma.

MexaHuamul l1epeBHXKElHA TedeKEK NOBOPOTHLIX Kpalos 6e3 ca-
MOCTOSITEJILHOTO  JBHraTess, MexaHu3Mbl MepeiBHACHISI  TeTeXKeK
MOCTOBBIX KPAHOB ¢ PYUHDLIM NPHBOAOM H 3JCKTpoTajch ¢ ynpasaeHHem
CHHM3Y MOryT He HMETb TOPMO30B, €CJH HCKIIOYEHO HX CaMONPOH3BOJMb-
HOe llepeBieline 110, AeiicTBHEM BETPOBOH HAarpys3kH, CI1 HHEPilU®
HAY CcHJIbl TAMXKECTH HA YKJIOHE, a TaKXKe MexaHN3Mbl NepeidBliKeHHs
TPY30MOIBEMHBIX MAUNH ¢ MAlUHEHLIM NPHBOIOM H HX TelexeK Iph
CKODOCTH Nepe/IBHKEHHst MeHnee 32 M/MHH., Mexauizmbl Nepe/BHKeHUs
MaulH, paGoTalUlHX Ha OTKPHITOM BO3,1YXe W NepelBHIaiOUWHXCS o
NYTH, YJ0XKEHHOMY Ha NoJy Hexa, cHaGKaloTes TOpMO3aMH He3aBHCH-
MO OT CKOPOCTH NepelBizkeHHsi, B mMexanuamax ncpeiBHXeHHA donyc-
KaeTeCst yCTaHOBKA TOPMO3HBIX IKWBOB HENOCPELCTBeHHO Ha Ba.iy ABH-
rare.s.

[Tpu onpenejeHuy Kak IyCKOBOro MOMeliTa ABHrare;1sl, Tak i MO-
MEHTa, Pa3BHBAENMOr0 TODPMO30M, 3d oclioBy pacuerta 6epyT obecneye-
HYe OOTBCTCTBYIOLULIETO 3anaca CLENJICHIST MPHBOIHLIX XOI10BBIX KOJec
¢ peancaMu H BCCL pacyeT BCAYT A5 HandoJee ONACHOIO Clyuas pa-
60T kpaia Ges rpysa. Toria MakcHMaabHO I0MYCTHMOe  3HaAUelHe
3aMejlelinsl IPH TOPMOXKEHHI KPaHa WM TeldeXkH NPH ABHKEHHH MX
B CTOPOHY AeHCTBHS BETPOBON HarpysKkH, NpH KoTopoMm obecieyHBaeT-
cd 3ajJaHHBLIN 3anac clenjieHus, paBeH

[ im ( ? ) o L L W"},r
a _— - - Z Y fu, > 50
Tmax l " R f Dy« + (4 fd) Dy G I ( )
3anac cuenJentst NPU TOPMOKEHHH

L4 > k). (51
eu v Ve e n d > [Keul- (1)

LA o,
[ Ly G (0 + Dy m B Dx.x

Tak kax npu TOPMONKeHUH MOXKeT He MPOHCXOAHTb TPeHHUs pefoph
0 peabchbl, To NpH BbiBoNe ypaphenHsi (50) npuuato kp=1. Onpeaeaur
N0 3HA4YeHHHM 3aMC/JIEHHA M CKODOCTH ABHXKEHHsT BpeMS TOPMOXe-
HHS [y, NO ypaBHEHHUIO MOMEHTOB MOXHO ONpeleJHTb HeOOXOAHMBIf
TOPMO3HOH MoMeHT. [Ipn TopMoikenrn KpaHa Ge3 rpysa

M1+Mc=/‘/’uul+MuH2+Mn+Myu
HJIH B Da3BepHYTOM BHIE

2
W D ¢ J1im GDy (n1mu
M e —(1,1 = 1,2) 1
I i ’ 9,552, + 38,2¢t.u2y
+ WsDy.tu +WYKJIDx.x*|u ’ (52)
211“ 2u“
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e Wr—cuia conpoTHBJeHMs IPH TOPMOXKeHHH, oapelcadeMas Mo
popuyie (42), npu padore kpana Ges rpy3a u xoadduuticHre &= 1.

Topumosa, paccuuraisiible Ha cayuail ocTalioBKM Kpaia Opu NonyT-
HOM BeTpE, MOFYT BbI3BATL H3.IHLIHC Pe3Koe TOPMOMKEHNe P OTCyTCT-
s8ui BeTpoBo# Harpyswki. llostoMy B psie cayuacp HaXoJANT APHME-
HeRue [ABYXCTVIEHUATUC TOPMOMKCHHE, Pl KGTOpuM ofcencunsaeTcs
nJagHoe TOPMOXeHHe U B C.Iyluae OTCYTCTBHs BeTposofl Harpyakil, [lpu
5ToM OOLiHiT TOpMO3HOH MoMmchT My, onpeledascMblét no VpaBHEHH:O
(52) ¢ yuyetoM BeTpPoBOIl HAIDY3KN PaBOyCro COCTOSLENS 1 YKJAOHA NYTH,
Pa3sHBAETCA HOCJAEROBATELIO ABYMSI CTYHCHSIMH TOPMO3A. TopMO3HO#
MOMCHT liepBoil crynmenu Mpy onpejedsiercsi no ypasucHuio (92} npu
OTCYICTBUY 8eTPA U HPU OBUNCCHUL NG 2OPUOHTAALHOMY nyTu. Top-
MO31I0fl MOMEHT BTOPOii cTyhein Myg=M—M;y pasBunaercs ToOpMO30M
¢ 3azepxkoil 2—3 ¢ nocJsie Hava a NCHCTBUA MOMEHTA My,

MakcuMasuiplii TOPMO3HO{l MOMEHT  MCXaNI3Ma  HepeiBHKeHHs
KpaHd HJIK TEACHKKH, eCiH He 3a/Jalibl 1oloiHuTe blbe TpeduBatila K
3HAYCHHIO 3aMEANeNns, MOKeT ObITL lIpH  OPAKTHUCCKIN  pacuclax
prpeiecH mo ypaBHeHHId (52) mpH AOIYCKACMDIX BCAHUHIZ . 3aMCA-
neuus a (eM. tabua. 26). Kpauw, padoraiouiiic Ha OTKPLITOM LO3.1 Xe
# [epeMellaiolltecs Mo PCiAbCOBLIM 1y TSIM, KPOME TOpMO3a Mexallni-
Ma nepelBHIKEHHs HMEIOT HPOTHBOYIOHHBIE YCTPOIICTES ¢ PYUHDIA IIH
MaIUMHHBIM IIPHBOAOM, aBTOMATHYECKOrO WJIH NPHHYAHTEALROro ICH-
CTBHA, NPEAOTBpALLAIOUINEe BO3MOXKIIOCTh ABHMKEHUSI Kpalia nol AedcT-
BHEM BETPOBOH Harpysku Hepadouero cocrosiiusd. MocToBule Kpalbl,
pafcTalue Ha OTKPBLITOM BO3AyXe, MOIYT lic cllabXKatbea NPOTHBO-
YrOBHBIMH YCTPORCTBAMH, €cJu HMCIOLIMICs TOPMO3 Mexalu3ma icpe-
nBHieHust o(ecrieurBaer yaep:KaHue kpauna (0e3 rpysa) B HCNOABHK-
HOM COCTOSIHHM npu ko3ddguuuente 3anaca k=1,2 npu nelicrBuu Ha
KpaH BeTpoBOil Harpysku Hepalbouero cocrusinsg. B 31oM ciyuae TOp-
MO3HOH MOMEHT

M=k, ;C“"“ (W W s — W), (53)

tie Wuu— BeTpoBas Harpyska HepaGouero cocTosiHus; Wp — ciuia
CONPOTHBICHHA TNeEPeIABHKCHHIO KpaHa O0c3 rpysa  (npu Fp=1);
Wy;\,q=(10 — JAONOJIHHTECAbIIAS Ciild, BO3HIKAOWAs NnpH ABHACHHH
xpaya 6e3 rpy3a BHH3 00 YKJIOHY HOAKPAHOBOIO NYTH: ¢ — KOJAHUECCTBO
TOPMO30B Ha MEXaHH3ME.

[Tpu pabote xKpaHa HA OTKPBLITOM BO31Yy:e TOPMO3a MOJKHBL y1e€p-
JKHBATH Kpan 6e3 rpysa oT VroHd BETPOM padudere coctosHus. B aroM
¢Aysae TOPMO3HOH MOMEHT onpejeldercst fio  ypapHeHmio (d3) npH
#,==1,15 u BeTpoeoii narpyske paboucro coctosnus Wy, B sasncu-
MOCTH OT THNA KPaHoB peroMciLiyercst Gpath CICAVIOULHE 3HAYCHHS
PacHCTHOIO YKJIOHA NYTH Q!

MocroBele kpakms . ... . . . . .. .. . . 00015
Tenexku MoCTOBHIX hpanos e . 0,002
MMorranpieie Kpann Ha AGCTOSULLIX n\‘r"\ . 0.002
[lopransume kpanul nz BpeMcnusx nyinx . 0,01
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Tait 0owoaiul Ha NOABCCHBIX OYTAX . .. . . 0,001

Ko30Bbi¢ npaHbl # NEperpysouiibie MOCTH Ha
NOCTOSIMULIX OYTAX . . . . . e e e e e .. 0,002

Bawtenunie kpaust . . . . . e ... 001

Onpeiesentibtit O ypPaBHCHHIO (53) TopMo3loit  MovenTt M He
JOJXKCH MPeBLIMATL MOMEHTA 1034, BO3HHMKAIOUICIO MPH CKOJbLXKCHHE
HCHUABLIZAKHDIN KOTCC KPAHa [0 PeaLCas:

j.”r:,\<. ‘,‘4'03: A(’[‘)x.n\nu‘? .
2uy

Boieicusble popMyiinl HE YUNTLIBAIOT BJAHSHHS BO3MOXIOrCo pac-
KAUMBaAHHs TPy3a NP TUOPMOKEHHUH M ABASIOTCS NOAHOCTLIO ¢lipaBsed-
JIMBLIMH AJS1 TAKHX KPAHOB H TEIEKEK, ¢ KOTOPHIMI TPY3 AKECTKO CBA-
3aH (Hanpumep, .l KJICIEBBIX KpaHos u wwitaGesiepuB). Kak noka-
3BIBRIOT JCCICTOBALNY, BJANSHHE DPacKauyBaHH#a rpyv3a Ha BHXKeHUe
Kpalia WIH TCJIeKKH 3aBHCHT Faasiibial 06pa3omM oT cCOTHOIRCHNS Bpe-
MeHil HN PA3roHa W LepHola Kavauus rpy3a Ha NOAUCHACTHON NOA-
BCCKC I OT COOTHOIHICIHS MEXK.Y Maccoil rpy3a i maccoll KpaHa HJH
TCJACKKIL 32 BpeMst TOPMO/RCHIS G0ABLINKHCTBA MCXAHN3MOB NepeiBH-
ACHIN TPY3 HE M CHEBAST COBCPINHTL NOMNIOr0 KodedanHs OKoJI0 110J0-
et pasnosectsi, [ostomy mist nojasasioniero 60LEIHICTBA KOH-
CTPY It NMONXAHHSNMOB NEPCABHACHIS ONPC.IEJICHAC 30AaUCHIs 3avel-
JEHIST 1 LU IYTH TOPMOZAKCHMS O NPHBCICHUBLIN Bbllle ¢opiyaaM
0GCCHENNBACT LOCTA FOUHYIO TOUHOCTL pacuera. YTouHeHHOC onpeiede-
LHC [OPMO3HOTO AYTH ¢ yHETOM pachaunBalipsg rpy3a npneelcuo p JH-
Tepatype [15].

B mexannzmax nepceasizkeniss KDaHOB MOCTOBOIO THHA € pa3ieb-
HBIY HPHBOIOM TOPMO3 YCTaNaBINBaIOT HA KAK.10M npuposic. MoveHT
KaM(10ro TOpMo3a LIS STUX KOHCTPYKWIH npkuumactes pasuniv 0.6
0T O0IUCro 1OPMO3NOFD MOMEHTA, OlPeIe icHolo no ypaslucHuo (52).

§ 30. TpaHCMHCCHOHHbIE Bajbl

Bbl(‘TPOXO,‘LHblC TPAHCMHCCHOHHLIC BaJlbl HCOONOUMO npoBepsite HA
BO3MOXKHOCTL BO3HIKIIOBEHHS pesoHanca. [lpy srom amiLiurya Koje-
6aHHil MOKET ,LOCTUTHYTb O0JLIIHX 3HAYEHHH K HanpsiieHlsl p BaJe
APEBLICAT TOMYCTIMBIC.

Pezonanc nacrtynaer npi KpHTHUECKOH vacToTe BPAlLCHHY, KOria
4acTo1d, € KOTOPOH HM3MCHSIETCSI 3HaueHHC BHEUIHHX CHJ, COBnajaer
WJIH CTaHoBHTCSE KpaTHOIl uactoTe cobeTBeHnblx Kkolebaniii clicremsl,
coctosiell M3 Baga u getaJaci, coeannentslx ¢ HuM. Ecau saa oGuef
Maceolt @ maceT HauaJbHbIA 3KCUEHTDHCHTET & W BPALlaeTCsd ¢ yIJIo-
BOil CKOPOCTLIO (. TO N0/ JleHCTBHCM  BO3HUKawuwel uen pocOexHo
et C 06pasyeTest JLOHOIHATEIbHBIT nporué y:

C=0Qu2(y+2).

Mpornd Baaa 1annoit 1 ot 3710i HeHTpoGekHON cibl y= CI/ (48E]),

O1Ky.1a
48EJ

C:—Tglzky.
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I\ugcb(,munun R 3.0 HMCALHIL PABCIL ClLle, BLIBIBAWILT Ll G
2a.1a, PABHBIA eAlHILE.
Tak kak Quw’(y-re) =Fky, 10

)=,
Y R

Qw2

Ilpu pr=Vk/anor116 Yy cTpeMHTCs K OGeCKOHeUlLOCTH, clelopa-
TGLIBHY, 3TO 3HAUEHHE Wy SBIHETCH KIHTHUECKUH YIVIOBON CKOPOCTBIO
1 TOr3a KPHTHUCCKASI MacToTa Bpauleliust Bada B 060poTax b MHHYTY
pasia

0 B
=3 V =~ 9,95 —L.
Q

Ho Beanuunua fer==Qg/k aBasietca craridyecknym nporufov Baaa
101 aciiersueM codersentoro peca G=Qg, 10144

nh.p=3()0'/ ! =1210-%,
fer 2

rac d — . maseTtp Baaa, cMm; [ — pacctosiilie Moy OHopaMi Basa, M.

Utobul Ba. se padoras NpH 4acTorTe BpalleHds 1, OJH3KON K KpH-
THHCCKOIT, HCOOXO MO co0MoAaTh yeioBie n<< 0,8 ng,.

SIg.ieline Pesonanca B MCNANH3IMAX OEPCABIACHUST BOSHIKACT HE
TOJIbKO PH Haclole BPAaUICHIs, PABHOMH f,p, HO Il IipH YABOCIHON Kpli-
sueckKod yactoie. Torda, urobbl 136eKaTh BO3NUKHOBCHIN PO30NALCY,
CACLYCT BBOCTH Q010AHHTE1bHOe yeaoshe: 12 a,<Sn<C1,6 1y,

Pacuer GbICTPOXOAHOro Bajia N0 KPUTHUECKOH uaciore Bpallelis
FRIASICTCSH ONPCICISIIOINM H TO3BOASICT YCTAHOBHTb HCOOXOMBIT 1Ha-
MOED Ba1a, 1ah KaK [PH PAacueTe HAa UPOYNOCTL H COLPOTHBICHHC YoTa-
JOCTH 3d11dCH N0 3THM KPHUTEPHsiM 06bIMHO 3HAUMTCJILHO NPEBLINAIOT
DORONICH, 1N evible 3irauenist (em. i1 11).

Hoaa 1ux0Xo0H020 TPaHCMICCHONHOIO BaJa  OCHOBHBIM  SIBJSICTCS
pacueT Ha coBMecrHoe JgeilcTBHe KpyueHHsi 3 B3ruba ot coGeTnennoro
Beca BaJaa. UToOn yMeHbUINTb BEC TPAHCMHCCHOHHBIX BA.10B (Kah [ivo-
XOJHBIX, TAK H OBICTPOXOAHBIX), HX HYXKHO ac1atbh TpyGuatuivil. Kpu-
THUCCKAS MAcTOTA Bpalenusi Tpybuatoro Baaa B 4,5—5,5 pasa Bhiuie
ACTOTBL CITOWHOrO B3aJa, a CYMMapHbBIl yrod 3aKpyuliBatist 11 Haups-
ACHHS KPVUCHIs COOTBCTCTBEHHO B 2 3 paza Mcunliie.

Arnasiudechic HATPYant, yUuTuiBACMbIE NP PACUCTE BAJIOB I APY-
FHX TCMCHTOR MOXAHISAA Nepeisi Keilld, 10 KHL Olpe1eTIaThes No
HOMMHA/IbHOMY MOMCHTY TOpMO32a M: H HOMHHAJLIOMY MOMEHTY 3.16K-
oasirateas Ve [Tpa s1om pacyei sl niasxniecsing MoMeHs, oT-
HeCCHEBHT K BLICTPOXOLHONY Ba.ly, OUPCICISICTesl [l Cayuas Top-
YOKCE RIS 0 3aBHCHMOCTH Moy, == Myér, rae k=20 npu Hop-
LALIBIO 3AMKIY 10M 10pMOose; k= 1.0 1py yupas sicMon jopyvose, iipi
ABYACTVHCHUATON TOPMO3C HIH HPH HPHMEHCHHY Kahoii- 1000 CHCICML
ITABHOrO TOPMOMAENHs, a4 Ll clyuas NyCcKa [0 3aBRCHMOCTH
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Mo u=2Myks, rie k=4 npu IBuraresc ¢ KOPOTKO3aMKHYTbiM POTO-
m,\.. fy=3 npu asuratese ¢ GasluLiM PUTOPOM 1IPH PEOCTATHOM liyCKe
WL TP ABIraTede ¢ KOPOTKO3AMKHYTBIM POTOPOM € Pery.HpYyIOUIHM
VeTpoleTBOMT k=2 npu BPUBGLe ¢ clCTeMoll [L1aBHOrO Nycka.

D pacdere coeidyer NPHHHMATh nanfo.blice W3 YTHX ABYX 3Haue-
H0T ftnasuueckore MosMenta. JduHampucckie KpyTsilllie MOMCHTH Ha
cueHoM N3 BAJIOB MeXallH3Ma He A0KULI 1DEBOCXOIUTb NpefesbHOro
3HOMCHHS, CIIPCICIIEMOro CUCILICHIICM BEIVILHX KoJec ¢ PCIbCaMH.

% 31. MexaHusmpt nepejeuiKeHdss ¢ rHOKON TArOi

DBapaGau (uau 3Be3ouxy) [ mMexaHHszva nepeiBMMKeHHsi ¢ THOKO#
LHPeil VCTAHABJIMBAIOT 114 BLIXOJHOM BaJly NPHBOAA U COEAUHHIOT C Te-
SCaiuil 2 rudkus alemenToM 3 (kaHatoM Hau pensio). C apyroit cro-
D TCACKKE PHOKUE 31eMeilt orndaer o6so1ol 6.0k 4. Ha reex-
xe ineiores 6.10KH O 110.1BCMHOrO MEXaHli3Ma, KOTOphle Oruf6aeT KaHAT

‘-

Pic. 152, Cxema Mexamusva repeinidxcuna ¢ rubxkofl taroit

rexaennzMa notbeva 6. [pit epawicHin 6apatana I reacikka nepeiBH-
rae os. [Tpu atosm o/u1a BCTBL T§: 0BOro Kattata 8 cvatbiBaetcs ¢ 6a-
padana, a Apyrast HAMATLIBAEICH —- TCICIKKA NepeMellaeTest B Ty HIH
HIVES CTOPOHY B 3aBHCHNMOCTH OT lanpas.iciins Bpawienus Gapabana,
[Tokazannoe Ha puc. 152 nanpae.acnne spauicnis 6apadana I cooTser-
CTDVOT NOPCABHAENNIO TeatKKI supaso. [Tpn nepevellleHnH TeIEXKKR
paiter 6 MeXalu3Ma noheMa neperarbeactes no 67oKaM 5, a NoA-
GOHICHIBHT TPY3 HIEPCMCILACTCA BMOCTe ¢ TEeIC/AKKOI, 0CTABAACh HA OA-
40,1 Tofl 3KC BBICOTE.

€11 CONPOTUBICHIS NEPCABIKCHNIY TEJICKKI! B 1ICPHOL YCTaHO-
BHI0erOCs IBIKCHIST COCTONT 13 ¢l Toehinst W, seTposoft narpys-
wir Wy, paznecTn U B HOJBEMHDLIN Kanatax AS, CHibl H OT [IpOBHCA-
HIIS TATOBOIO KaluaTa M.l HeMH, cocragisiorieii cuabl taxecTH Wyka
12 VK06,

PPasnoctn HAaTSHRCHINT MOULCMHBIX  KAHATOB, NepeKaTbiBaOUHXCR
AP MCPEABIGKCHUI TEICKKH 110 610K, OnDCALNTIOT CI1VIOWHM 06-
pazov. Ecan rpys Becom (4, nosiseuwieit na AByX BeTBAX KaHaTta, TO
enpupe1aiusn paseHerso Gr=32:+85. llo 1pu ABHKeHHM TedekKKH
BIIaBO cnpaseiIHBo paBelcTBO Sp= 831, rie 1 — Ko3Q@HLUHEHT CO-
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npotuBiennss 6.10Ka, NPUHUMAaeMblil IPH HEKOTOPOM MONYLIEHHH He3a-
BHCHMBIM OT yIU2a 00XBaTa 6,10Ka KAHATOM.
M3 asyx nocaexnux ypasiieHnit noayuaem S;= G,/ (14+1). Orcioaz

Sy S 0w
. (1 + )y
H
G
S, =8Sn=—"_q2
1 2N T I
Torna
-—3
AS =8~ §;=G,,— =%
I+

B o6iilem cayuae NpH moiBece rpysa He H4 ABYX, @ Ha a BOTBSIX
KaHaTa (B 9TIX MEXaHU3MaX 4KC10 @ BCEria YeTHOe)

a+l
ss=a,, —()l(l_—:la) )

Hataxxenne sieBoit HepaGoueil BeTBH TATrOBOro 3J€MEHTA, NPHJIO-
JKeHHOe K TeJieXkKe, TpeGyeT yBeJUueHHUss cuabl F Ha Beauuuny H,
HO, ¢ ApPYroH CTOpPOHEL, 3Ta XKe cuia H uepe3 GapaGan I, HHXKHIOWO
BETBb TAroBoro 2jeMenta 3 u OGJOK 4 TpHKJAAABIB2eTCH K TeJEXKKE,
yMeHbllas HeoOXxoAuMmyw cuay F Ha Benauuuny Hmnme (Hatsxeuns T
OT Beca TAroOBOro 3JeMeHTa 3 Mexay Oapabadom I u GJokom 4 npu
JefCTBUH HAa TeseXKy B3aMMHO YPaBHOBEIUMBAIOTCH M TNpH pacueTe
COTIPOTHUBJIEHHS He YUUTBIBAIOTCH).

Harsxenne H onpepensioT no pomyckaeMoMmy NPOBHCAHHIO TATO-
BOro 2JIeMeHTa, NIpUHuMaeMomy B npegenax A= (0,03+0,02)! (o6niuHO
h=0,1+0,15 M), orkyna H=gql?/8h, rie g— NOrOHHHI Bec TATOBOTO
3.1eMeHTa, [— MakcHMaJbHas AJMHHA CBOGOAHO BHCSIIEr0 THATOBOrO
3.J1eMeHTa.

TaxuMm o6pasoM, 4% NPeoaOJeHHS BCEX CONPOTHBJEHUH HIBHXKe-
HHIO TeJeXKH O6e3 yueTa HHepUMOHHON Harpy3kd K Hell Haac npu-
JOXKHTL CHaY

F=W4-W, 4+AS+-H A —mm)+ W,

Torna oxpyxnasi cujia TAroBoro sjeMeHTa Ha Oapadane T=F/nq,
a MOMEHT Ha ocH GapabaHa
M. — FD(mp _ W + AS - W" + H (1 — !,11;4)—{— Wy,(_-, D()ap
4 l R b)
20144 71M4 2
rae M4 — Koahduuuent conpotuBnenus 6soka 4; Deap— AnaMerp 6a-
pa6ana MeXaHH3Ma TIepeABHKeHHs; 7 — KOd(pbHUIHEHT, YUHMTHBAIO-
WK noTepu Ha GapabaHe.
MOMEHT CONpOTHBJIEHHS, NPHBEACHHHI K NPHBOAHOMY Bajay Me-
XaHH3Ma,

M
M ="

Nl u
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TAE My H Uy — COOTBETCTBEHHO KM W NEpPeraTouHoe YHUC.I0 MEXaHH3-
ma. [To atomy MoOMeHTy NpPOM3BOAST onpeicsienne norpeGHON Moui-
HOCTH 3JeKTpoABHIaTe ad HH pa3MepoB TATOBOH 3BC3A0UKHU NnpH pyH-
HOM NpUBOIC.

TsiroBuifi kanat paccunThiBaeTCsi MO pazpblBHON cHae [cM. ypas-
Henue (8)] npu sanace npouHoctH, pasHoil 4. Hauboabulee naraxe-
Hie HIKIed BeTBM TAronoro KaHata Sp,:=7T-+H. B 3t0it 3asucH-
MOCTH BedninHa H amisfercd AONOAHHUTENbHON CHJIOH OT NMpuBHCAHHA
HHAHell BerBH Kaunata. [lpu onpezeaennu xpytsiuiero Momenta M,
Ha ocu Oapalana 3ta cHAZ He YYHTBIBATA4Ch, TaK KaK IpH KpalhHeM
NOJIOKEHHH TejeXXK¥ OHZ YDAaBHOBEUIHBAETCsi MPOBUCAHHEM BepxHeil
BeTBM KaHaTa.

Flroriia Byecero Gapabana [ npuMEHSIOT NPHBOIHDIE KaHaToBedy-
nipe GJI0KH, Ha KOTODBIX KOHeL, KaHaTa He 3akpelJeH u CBs3b OJoKa
C KaHaTOM OCYLUECTBJIeTCS 32 CYET CIIbl TPEHHd MEeXAY KaHatoM
# pyubem O.oxa. IlpuMeHesue KaHaTOBe1yWHX LIKHBOB JONycKaeTtcs,
TOJILKO €C.1H OHHM CCHallelbl YCTPOHCTBAMH, aBTOMATHYECKH roadep-
JKHBAIOLUIMH 321aHHUe HaTAXKeHHe TAroBoro Kanarta. B stow cayuae
npd HaTsKenid pepxiell BeTBH KaHata H, a HuxHe#t T7-4H okpyx-
Has ciga pasua 7. [lpn yroe ofxsara 640ka KaHatoMm a H KO3bOHILH-
eHTe TpCHUS Mezk Ly GioKoM 1 KaHaToMm [ OyKkcoBalMe KaHata Ha G6JoKe,
coraaciio 3aslciyocti dilviepa, vaunercs, Korda T=Hef*, T, e. Koraa
cusa cueltenys 0yJ1eT HCOOJAb30BaH2 MOJIHOCTHIO.

Baaroaaps pasmenieHH0 MeXaHHU3MOB NoAbeMa M NepeaBHIKEHHSA
BHe TeJe:RKH ee Macca u rabapuTsl pe3xko yuenbwaioTted. B oran-
uge OT CXeMbl MeXaHH3Ma IepeABHKEHHsi ¢ NPHBOJIHBIMH XOACBLIMU
KOJIeCaMi ¢ NOMOIIbI0 MEXaHHW3Ma INepelBuKeHHs ¢ rubKoit Taroi
Npolie OCYUIECTBHTbL MePeIBHKEHUE TENE€XKKH N0 HAKJIOHHOMY HVTH.
HenoctatkoM 3Toro THma MexXaHH3MOB sBJASETCH BHICOKMH  H3HOC
rPY30BbIX H THFOBBIX THOKHX 3/€MEHTOB, NMO3TOMY €ro NpHMeHeHHE
OrpaHiuyMBACTCH TeJeXKAaMH Ha CTpelax MOoBOPOTHHIX KpaHOB, 6aJ-
Kax KO3.10BbIX KPaHoB M HOeperpyxarveteil ¢ FOPH3OHTAJbHBIM H.IH
HAKJOHHBIM PCJIbCOBBLIM TyTeM M KaOcsbHbIMK KpauaMu. Has naxuoil
CcXeMbl NPOBEPKH MO 3anacy ClUenJeHds He Tpebyerca.

[Tpu noapeMe uJju ONVCKAHHH TPy3a Ha TeJNEKKY JeiicTByeT cula
Fr, cTpeMsiuasica CABHHYTh TCIEXKKY. DTO YCH.JIHe

Fo=AS iV W, L H(1—nm)—1V,,

vie Wo—cHaa conpoTHBICHHA NepCIBHIXKEHHIO TeIeKKH, Onpeaese-
Mast o ypasHenuio (42) npu kp=1.

Urodsl ylaepxarte TCIeXKKY B HENOABHXKHOM COCTOSSHUM, Mexa-
HU3M 1IeDCIBHKEHHA B Dsde CAY4acB HeoOXOAHMO cHalXarth TOD-
Mo3libiM yetpoitierBoM. Ciita naTskeuns  HuKHCH  BeTBH  THIOBOTO
35eMCHTA MCNAHH3MA HOPCABHMCHHA HPH VIAEPKAHHH TeJIeKKH B
Helo 1BHZKIOM COCTOAHKI DaBlia

TT:'——F,\;.



KpyTauuii MoMeHT, Bo3nHkalomuii na Gapabaie (3Be3louxe) me-
YaHH3Ma NepPCABHKEHHs MPH NOAbeMEe WJIH OlNyCKaHHH Tpy3a,
Dgap D

Megp=(T's — H) — = Mgap =[(AS =171y — 7 (] —p)

61p

0y nﬁup'
TopMo3HO# MOMEHT MexaHH3Ma NepelBHXKEHHS Onpepeqdsercs ¢

v4eToM Ko3p@uunenta 3anaca TopMoxkenus My=1,2 Mg, rae Mo-

vieHT Mgap NPHBELEH K BaJy, HA KOTOPOM YCTAHOBJIEH TOPMN3.

Puc. 153. I'pysosasn 1cieana Oalmennoro xpana

B cayyae nepenBHIKEHHUS TEACKKH 10 HAKAOHHOMY peIbCOROMY
IyTH NpH onpeaeteHdyu CcHAbl Fr HeOGXOAKMMO YHHTLIBATL B.llisiiiie
ZOCTaBASOLIE OT CHJbl TAXKECTH TEJCKKH H rpysa:

W= (Grp_i_ G a,

rje o — yKJAOH NyTH.

Urobsl obecneyuth MJAaBHOE NepeABHKCIIHE TeTeXKKH, ocoleHHn
TIPH W3MEHEHHW HaMNpaBjeHHs €e [ABMIKCHHS, KaHaTHble MeXaHH3Mbl
nepeABHIKEHHS TeJeXeK JNOKHbB OblTh 000pYZOBAaHBL ycIpoilcTEOM
AN BHIGOPKK caaBGHHLI TArOBOro Kanata ¢ X0AoM He Menece 2% nou-
HOH NJMHBI Kanata. [ns 310r0o ocb OJ0Ka yCTAUaBJIHBAIOT TAK, HTO-
O6bl OHAa HMena BO3MOXHOCTb TOPH30HTAJLHO NepeMellaThcs mojg icii-
CTBHEM MPYXHHHO-BHHTOBOI'D MEXaHHU3Ma.

B GaweHHBIX KpaHax ¢ NOMOUILIO TEJCHKKH, [epevculaionuieiica
MO HYKHeMY [NOsicy ABYTaBpa. NMOIBCHIENHOIO X CTDEJe, MOXHO H3-
veHaTh BblieT, Tenexxka (puc. 153) coctouT n3 pamel 7, BHYTPH
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KOTOpOH YCTaHOBJEHBl X010Bble KoJeca 4, nepeMellaioiiiecs no ABY-
TaBpoBoil Ganaxe 5, W Hanpasastiolwve OJoku 8 MexaHH3Ma NoIbeMa
rpy3a. YUepes 3t 6.10KKH M KPIOKOBYI0 000iiMy [/ NpOXOJMT 1101beM-
el kaHat 9. Tenexka cHaGxkena pwuiuaroM [0 orpaHuuurteds Bbi-
coTHl noieema kpioka. Ilpu noibevme 10 npeieibHoro BepXHero no-
JOXeHUs xplokoBasi o0oiiMa NpuMNOIHHMaeT phuar I, BTOpoe n.1e4c
KOTOpOTO, BO3AeHCTBYS HA Tpocuk 2, BLI3bIBaeT cpabaTbiBahue Ko-
HEYHOro BHIKJAIOYATeNsl, OCTAHABJIMBAWOUICIO MEXaHH3M noibeMa. Th-
roseifl Kanat 6 coeanusiercst ¢ paMoit Tedexwku saxuMamu /. Terex-
Ka cHabxeHa cleluHatbHO!l JIMHeikoll 3, KoTOpas NPH CONPHKOCHO-
BEHHH C pBIYAaTAMH KOHEWHBIX BLIK.1M0YaTe.lell, yCTalnoBJIeHHbIMH Ha
cTpeJie, pa3pLiBaeT Lenb VAPaBJaeHHd ABHrarecM Jiebelilt nepeasH-
KeHUA TeNeXKH H TeM caMbiM (QUKCUDYeT KpalHHe NooXKeHHuy Te-
JIEXKKH.

§ 32. Pacuer X0omoBbIX KOJec

Ilpu paGore KpaHOB M TeJeXKeK UX XOAOBHIE Ko.eca HarpyKenb
BeCOM KpaHa H rpy3a, CHJaMH HHEePLHH Macchl rpy3a M KpaHa, BeT-
POBLIMH  HATPY3haVH W CH.IaMH,
BO3HUKZIOWHMMH 1IPH  [IepeKoce
Kpaua. IrH Harpy3an Jaciicray-
fOT B PAAHAILHOM, OKPYXHOM H
HOLCPeUHoM lanpaB/jeHusx B
BLI3LIBAIOT KOHTAKTHLIC Lanps-
ACHHS M I1ACTHICCKHE [ 1eoD-
MAUHH, YCTaJOCTHBIE pa3pylie-
IHST, M3HOC KOJICC M PejbCoB.

3layetile Harpy3Kd Ha KoJece
B npouecce paBoThl MOMKET H3-
MEHATbCS B BecbMa UIHPOKHX
npejgeaax, nosToMy Kpome pac-
4eTa HQ CMATUE TIPH MaKCHMa.b-
HOM Harpy3ke B HHTEHCHBHO pa-
60TaloWKX KpaHax XONOBbE KO-
Jeca JOJXHb OblTh PACCUHTAHDBS
Ha J04208€4HOCT6 TPH  AEHCT-
BUM MOCTOANOI HAarpy3kH, 3K-
BHBAICHTHOI N0 321aHIIOMY CpO-
Ky ¢i1y:kOb peasbHoil nepeveH-
HOil Harpyske.

B czaBucumocTH OT THNZ NO-
BCPXHOCTH Kartanus (puc. 134)
KOJ1CCd M pefbca Pa3/HYaloT JIH-
Hehiublii (@, 6) M ToueuHblH
(6—¢) KOHTAKTBL. ¥ UHJIHHAPH-
YeCKOIro KoJeca painycom R, Ka-

Puc. 154, Buam koutakta xo010Boro 1HIUCTOCS MO peabcy, HMER-
KoJleca ¢ peJibCoM weMy paadyc roJioBkH 7. HAH ¥
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A07eca co CKpyrJennoi NoBepXHOCTLIO KaTallfd, KaTsuerocs no maoc-
KC\Yy pesibCy, MJoulaaka KOHTaKTa npeicTasisaet coboil 3.1.aune, 60Jib-
Las 0Cb KOTOPOrO OPHEHTHpOBAHa BOJbL peabca, ecai R>r, uiu no-
TepeK pedbea, ecan R<r.

S¢dekTuBHHE HampsKeHud cMsiTHA (B Meranackalsx) IpH TO-
124HOM KOHTAKTE ONpeje]siioT Mo MeTOAy, IpPeI0eHHOMY npod.
3. C. KoBanbckum:

3= Bk 10~ 21/ FEL 1a). (54)

3accw [o0,] — nonvekaemute a(b(pexmsﬂue HAMPSIKCHUS CMSTHS;
—-K23phiunedT, 3aBucswiil oT oTHoWeHHs Ro/R;<l, npuyem
w1 Ry, M, noapasymesactess G60abiinil H3 pajHyccB R 1 r, & NOoR Ry,
',— MeHbUIMH; €ro 3HaueHHe oOmNpelelferTcs MO cJjaelyiouleli 3aBHCH-
sl THE

k= 0.09 |r( ’i‘ f.

Kosppuunent &y, yunrtsiBaiomuil BJisiHHEe TaHTEHUHAILHON Ha-
';_.m'n (cuibl TpeHHst) ua padoTy Benylero M Be1OMOro X010BLIX

01ec, MPHHIMAETCH B 3aBHCHMOCTH OT TIDYNNB PoKHMa paGoTH
devanuama (oMo § 1); aaa 1, 2 13- rpyan pekuva padotsl ky=1;
it i orpynnsr ky=1,04=1,06; naas 5-0 rpynnnl k;=1,06=1,1;
E- 2E, L/ (E\4-E3) — npuBCIeHHLIA MOAyaAb yupyrocTil, rae E, u E2——
o an ynpyrocetd, MIla, matepnanos Koneca u peibca.

:Ipn JUHCIHOM KOHTaKTe UHJIHHAPHUBCKOIO KoJdeca ¢ 1JO-
""" M pe’abcoM

3,=1,67-10-%, | <), (55)

~R> b—pabouas WHPHHA, M, TOJOBKH peabca 0e3  ydyeTa S3aKpyr-
IeiHi
3 ¢opMynax (54) u (55) F — npuBeacHHAas pacueTHam Harpys-
a, H:

F=lk, ..

3xecp Fo— MaxkcnmadbHasi Harpyska Ha X0;10BO€ KO.1¢CO NpH HOMH-
.id/ »HBIX HArpyskax padouero cOCTOsiHHA (HOMHHAJBHBIA rpv3, BeT-
g“"‘n Harpyska paGouero COCTOIHHS): ky— KO3hOUUHEHT HepaBHO-

“HOCTH pacrnpeie/elns HArpPy3KH 110 MIHPHHC pesabca: 115 peabcoB

runykaoi rososkoft ky=1,1; AJ5% n10CKHX  pedLcoB  3HayeHHs
roupdHUMeHTa k) 3aBHCAT OT MEPCKoca KOJAeca OTHOCHTEALHO pelb-
~a, 00YCJAOBJAGHHOIO COCTOSIHHEM NOIKPAHOBBIX NyTell, NOrpewHOCTS-
M¥ B YCTAHOBKE KOJIEC W T. M., HO €ro CpeiHee 3HAYCHHE MOXHO MPH-
HUYATh PABHEIM ABYM; kT~K03q)(1muneHT TOJYKOB, qubmaroumn
BArsiHHE BePTHKAJbHOH AWHAMHYECKOH HArpy3kH, BO3HHKAIOWEH NPH
flepwMelleHHH KPaHd H3-33 NOTPelHocTell YKJIAAKH peJbCOBOro NyTH
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W BJAEAUNES CTBIKOB! B 32BHCHMOCTH OT CKCPOCTH NCPEABHIKCHHA MOX-
HG NPHHATD caedyrlide €ro 3iauyedud:

O,MIMHH L L L . . . J0 60 60- 120 6o.ace 120
ke o o oL o0 o 1,1 1,2 1,3

(I1py 3aBapeHHBIX CTHIKAX MJAH NPH HX OTCYTCTBHM APUOHYIO uacTh
koaddHititeHTa MOXKHO yMeHLUWINHTL B ABa pasa).

Gasoruie gonyckaemuie 3Haucuust  3¢gerTHBHBIX  Halps/KeHUH
(B Meramnackasjsix) MOKHO NPHHATH

]330] :(2,5 - 3‘0) HB, (56)

rae 1B —uncno teepaoctu (nc Bpuneaao) matepuana wodec. Ilpu
3TOM 10.JaraloT, yTo 3TO npejie’bHue 3HAYEHHC COXPAHUTCH HeHs-
MEHIIBIM, eCJAH UHCJA0 OBOpPOTNB XOLOBOro KoJdeca 3a IHeplol cpoka
ero cayx6u cocrasaser N<C10% [lpu Goabuiem uncioe 060poTOB
IpC/le/bHble 3HAYEHNSt YMEHbUIAITCS  CONTACHO  aHaJ HTINECKOMY
BLIPAKENINO KPUBOH YCTa.10CTH:

Y ARTT

ljal:ha')l.y v

B atoit dopmyse N — nprBeiiennoe 3a cpok cIy:RObl uliciv ¢Go-
pOTOB X0J10BOrQ KoJeca, lesalierc Ny 000pOTOB Mol IOMHHAIBHOK
narpyskofi Fi; Ny o6opoTtos-—noa Harpyskod Fo u 1. L

NN ML) (£

F, ‘} .
Uneao obopotos N, Kojeca iavetpoM Dy, M, MOj) HOMUHAIb-
Hoii Harpy3koil Fy
LI
N =60 —— /iy,
.'Il}x_K
rie /Iy — 4MCJI0 4ACOB MEPEJBUKEHHS KPaHAa €O CKOPOCTbIO U, M/MHUH.
Ecan u3BecTHO YHCJI0 UHKAOB 2, paboTbi Kpana B uac M NyThb Me-
PEMCILCHHS S, M, 32 HHKJ, TO 32 4ic/10 A, uacoB paboThl KO.IHYeCTBO
06oporToB N MOXKHO ONpelesHTh TAKKE N0 3aBHCUMOCTH

lellle—“‘il— .
‘-[I)X-K

AHaJorn4yHo onpeaensior uucia o0opoTos npH pabdoTe ¢ Ipyru-
Mmu Harpyskamn. Haubosee Ttounoe npuseicHuoe uncio odopotos N
NpH 3a14HHOM CPOKe cJyXObl Olpeielsercs 1o Harpys3ouHo#l Jua-
rpaMMe Kojec, YCTaHaBJHBAWOUIELH, CKOJIbKO BPEMEHM, ¢ KakoH Ha-
rpy3koit padoraer Koaeco. Ilpu oTCyTCTBHH HArpy3ouHo# auarpaM-
Mbl MOKHO HCUOJb30BaTh YCPCAHCHHBIL  IpaduK  HaArpysku (cM.
puc. 46).

Heo6x0a1iMo OTMETHTh, 4TC TBEPIOCTL KOJICC HE ONPCICIsIOT 01-
HO3HAUHO HX KOHTAKTHYH NPOUNOCTH. CYIIK‘(‘TB(‘HH()C BJHISHIIHC  OKA-
3pIBaeT Takxe cTpykTypa Meraana. Ho aaa mpaxTiuecknx pacueros
¢ 0CTaToOUHO BHICOKOIl CTeNeHbi0 TOUHOCTH MOXKIIO paccMaTpHBaTh
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TBePJOCTb KaK BIOJIHE YCTOHUNBYIO XaPanTCPHCTHKY H N01L30BATLIA
3asiickMocTbio (56). [ast Goaee TOUHBIX PAacyeToB 3uHa:eHRs adbex-
THBHBIX HanpsKeuuil cmsaTug Aas unciaa oGopotros N =10 notisy-
0TCH CJEAYIOIHME DPCKOMEHAAIHAMIH:

Ko.eca kousauobe 16 5. MIla
Ciann 35, HopMamBoBANHAA . . . . . P K 1]
Cradab 45, HopMaansoBatHas . . . I
Craas 50, sanauana, otoves T "0 . . 630
Crasnbe 75 u 63T, anadka, ommyes 1 r’()0 .. 690
To ke, 3akaana, OiMVCK HB 290 . . . .. .. 730
To e, 3exaaka, ommser HB 330 . 860
To e, 0001 UpORaTAN, Sdiiliid, Olll\LI\ HE Buﬂ 920
Jurue
Crans 351, o oo o000 oo oo o000 40
Cuan DT, otmnr o 0 o L o o 000w oL 0100
Craas 40007, ormur . . .. e e !'»l()
Craw J01120 nopryamsosmimas o o L . G

Tsep1ocTb NHOBCPXHOCTH KATAHUS NOILOBBIX KOTOS € F-iih1ieriiil
160A0M He JOMKHA 6biTh Menbiic HB 300, daa ysesiucniss tor-
“OBEUHOCTH XOROBBIX KOJ€C H KAaTKOB DPEKOMEHIYETCS NP Hii0.itlh
repMHueckyo obpaloTKy ¢ Hedbld  AOBHCHTB  TROPIOCIL 10
HB 340—360 ¢ ravOuHoit 3axaenHoro ¢JI0s He MeHce 15 wv & ¢
11aBHLIM H3MeHEeHHEM TBEPAOCTH Mo rAy0GiiHe NPH COXNAHCHII B 3-
xoft cepaueBHHB. Hawubonee BpbiCOKONE KAuCCTBO  XapakitepHo A4
Koqec u3 craau 650 ¢ copOnTHOR MHKDOCTPYHTYDOH 2aKa.cHioro
109, Kosdeca u3roTOBASIOT MTAMIOBKON ¢ ApoxaTtkonil GeroBnil 10-
DoXKU. AT 9KOHOMEN jJe(PHUHTHLIX JICFHDOBAHHBIX cTasell pews-
MEeHIYeTCs NPHMCHSITL OaHAaKUpoBaHue XOIOBBIX KOJICC C TOTULHNA
Sannaxa, pasHoit npumepno 0,1 auameTpa Kogeca, Ho He weneg
60 mm.

CornacHo mpasuiaaM [ocroprexnaisdopa XoaoBble KoJdeca H3 uv-
svia (He nuxke Mapku CHID) MOryT NPHUMEHSATLCS TOJILKO s Ipy-
;OMOABEMHBIX MalUKHH ¢ PY4HBIM NPHBOAOM.

®opmyan (54) u (55) NO3BOJSIOT OIHOBPEMEHHO ONPCIC THTb
1anpsiKeHust B X0J40BOM KoJece u B pedbce. Ho uumcgo narpyaenni
Koqeca M peabca paszauuno. IToatomy u TpefopanMa K wN maTe-
yHaslaM He oauHakonbl. [lpu xawennn 2z koaec auamerponm D, uo
IYTH ANUHOH L COOTHOLIEHHEe YHCE. HarpymeHHs pednca N, 1 wo-
1eca Ny paBHo

N, L
ITpu stom cooTuowenne TpeSyeMoil TBCPIOCTH  MoBepxineTeil
Jeabca u Kodeca NpH ulcaax m'mos narpy:enuss Np>10% u NV, > 10*

HB,—HRB, 1/ z_“__

Ny zaD, .

Ecan xe Nx<T10* w Np<<I0% 1o cTenenn paiukana B qopyy.ie
JlelyeT npuuaATh pasuoit 25, a ccam N>10%, a Np<C10%, 10

i Br TN
Hi;p—HBK W e
Nl\

1yt



Koaecca ¢@pik.uionnbX Tarauell ¢ pPe3HHOBBIMI, THKAHCBBIMH H
AJACTMACCOBBIMY 0001d4MH HPOBEPAIOT HAa HANPACHUS CMATI

. WFE 5/ [o 1

rjle 71— yYactoTa BpauleHus Ko.eca, 00/MuH; Dy~ anaverp NoE hix-
HOCTK KaTaHMHs xKoaeca, M; b— pabouas wupuna odoia, M; ['— nop-
MaJsibHas Harpyska ua xogeco, H; [oex']—- donyckacyoce unanps xe-
HHe CMATHA AJs Matcpuaga 00oia KoJgeca: i pesunul [oow | =
=:0,4-+0,5 MIla; aas npecco~
BaunuIXx  TKanell [0'¢u]=0,6-=
—1.0 MTlla; aas noadaMiilnblX
vMarepuanos [0’ J=<2 Mlla.
[larpyska I« 1a X010BOC KO-
M JeCo onpeleasieTcss 1.8 Hauxyl-
‘U nmix ycaosnit padoTsl Kpana ¢
Y| nowimaasuuy - rpysoM, Kurla
NOJOACHIC TCICKKE MOCTOEOTG
E‘L,J Kpatia 1JId CTPCabl TAKOBO, UTU
S Ha X010BOM Ko.ece BO3HIKAeT
Puc. !55. Cnpeieacune makcivaanpejp  MIKCHMAJLBHOC 3tladciie Jldij:vs-
Harpysky na NOAOBOU KOECO MOCT GisO- kii, Haitpymep, KakK HOxa3adilo ta
ro Kpa: puc. 135, 15 MOCTOBOroO Kpana
Becom Gy ¢ Teaekkoil Becom Gy
¢ rpysoMm BecoM G.p, pacnoIoKcuuofl y paccvaTpHBacMOH ONOPH.
B 3ToM clyuae MakcnMagblas HArpyska na KOHUCBYIO 0afky, onde-
A@NscMast ¢ HCKOTODBIM YNpouleHieM, 03 yuera BJAHSIHS HCCTKOCT!R
MOCTa,

e f4—

1
?

r~

Gy, . L—a
Rmaxz ._)" +(Grp—l_0-r) 7

Ecay uncio X0M0BBIX KOslec Ha KOHHEBOIl Ganke paBHO 2, Harpys-
Ka Ha XOI10BOE KOJCCo

Fcszax/z'

s kpanoB ¢ noBoportHo#l crpeqoit (puc. 156), noaseuenioil w
paMe rpy3oBOH TE/ICIKKH € NMOMOULbIO UEHTPa/JbLIOH Hanpasisfolie#
KOJIOHHBl ¢ POJIKKaMH Ha ONOPHOM KPYyre, a Takae AJas NOBOPOTHHIX
KPaHOB Ha KOJIOHHE, YCTAHOBJEHHBIX Ha TeJeXkKe, AaBjenine Ha Xo-
JOBble KOJsleCa TeJIeHKH 3aBHCHT OT HOJONKEHHa cTpeabl. Kpome Toro.
Ha 3HayeHHEe HATPY3KH BJHAIOT COCTOSHHe MyTH, HO KOTOPOMY Mepe-
MelllaeTcs KpaH HJH TejexXKa, H YIpYyrocTb Kak nyTell, Tak H MeraJ-
JOKOHCTPYKIIHH XOA0BOH yacTh. B OonbmiuHCTBe coiyyaeB MOCTH
KPaHOB H TeJeXeK SBIfAI0TCS YeThipeXONOPHLIMH, CTaTHYeCKH Heomnpe-
AEeJHMBIMH  cHCTeMaMH, TpeOylOIHMH TMpPH ONpeileseHHH peakuui
ONOp NpPOBEICHHA BecbMa CJOXHBIX pAacueToB, YUHTHIBAIOWLHX Je-
topmannn MeTa/JNTOKOHCTPYKUHM U ONMOPHBIX TOUEK.
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ITpu pacuerax ycJiOBHO CYHMTAIOT, YTO BCe OMOPH .J1exKaT B OLHOH
1I10CKOCTH, H CBOASIT HCCJEAYEMYIO CHCTEMY K CTaTHuecKu onpeae-
JHIMOfl, paccMaTpuBasi MeTaMJOKOHCTPYKUHIO X0a0BOiHl wactu 1) Kak
20COJI0OTHO KECTKYIO HAM 2) KaK MOJHOCTbIO UIapHUPHYIO.

B nepBoM cJuyuae paMa X010BOW UacTH TEITekKKH BECOM
{p cuyTaerct abCOJIOTIIO KECT-
xoft (puc. 186, a). Leurp tsxe-
‘Tt pampt (Touka A) ofwiuno
:0BIalaeT ¢ UCHTPOM CHMMeT-
id,

Lleutp Taecti gpautatoniell-
>t uactH G Byecte ¢ rpysom Grp
DAacnosIoKEeIl ia OCH CTpesinl Ha
DACCTORLNI @ OT OCH BpailcHHs
0. 327107 BCC ©0312CT MOMCHT
M= (Gp+G)a, a cury G+ G
SUHTAOT AeilcTByLleil 8 Tou-
e O,

Peakuwitu Ry: ua onopax Te-
ICKKI OT COBCTBCHIOIO Beca ce
‘woogont yuctu Gp MOXHO cui-
TaTh paBHLIMI

Rﬁl “:Rx?: I€K3=RK4 == Gr/4‘

Peaxuun R, o1 Beca Bpaula-
;oulefica 4aCTH M rpysa onpefe-
ASKOTCSE C YYETOM TOrO, UTO OCh
3palleHds pacnooxeHa Ha npo-
101bHOH (MW B ADYTHX cayda-
1X — Ha fnonepeuuoii) ocu Te-
1eXKH:

Puc. 136. Onpeenetiie MakCHMaabHOR
0,06 —d HAaTPY3hN Hd XOI0BOC KOJICCO MOBOPOT-
D =Ry =(G,,1-G) b=

Sul

Y HOIO Kpaua
% !

/\)u?:Ru&:(Grp_{_G) _E’:)S—[j_i,— °

Momveut M= (Grp+G)a moxer GuiTb Pa3noKen La ABE COCTas-
aouin: woyent My=Mcosq, 1cHcTBVIOUIT B NI0CKOCTH ¥—X, i

woMenT My,=Alsin a, aeiicTByloutfi B naockoctd y—y. Peakuuu
1Op OT MoMeHTa M,:

M M,
Ru, =Rp ,=— 2; ;RMXB:RM\Jz“‘.j"

Jeakuiad onop ot Movedra My:
My vy,

My
> ,R,uyd—RMM-— sy

Ry ,=Run, =
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CyMyapHas peakitia ONOpbl npasna aaredpaliieckoll cymme OT-

JeabHBIX peaKUHuil, ZeficTRYIOUWMX Ha 3Ty onopy. AHanu3 noJyueH-
hbla NIpil 5TOM YPasHeHHMil LoKasuiBaer, uto Ha:do.ee HArpy:KeHHCH
cllopnit sigasercsl onopa 2, a nauMchee Harpy>KcyHo#t — onopa 4.
MaxcuvaabHes peaxuia Ro BO3HIIKART, CCOM yiud u=dp, 3HAUEHHE
VIGdG Ce ONPEIRINOTCH 13 yCJI0BIS DABEHCTBAa HY 10 1IEPBUA npunz-
BOIHOM:

\
\
cus rrr_.)———O,

‘

. i ooa .
~——= ==, i) sintupg+

a
da : V26 ¢

2

GrRvia 1@ ae=0b/c, 7. €. narpysxa 1a onopy 2 nveeT MakCcHMadbHoe
3Hadene Npu PaciloqoAicHs oCit CTPEaBl HepieHinky IsipHo  1Haro-
Haol /—3 onepHere xoutvpa (370 nOJOKeHHe cTpeldbl 110Ka33aHO Ha
puc. 156, ¢ wrpuxorofl muinieit). Tlpy Haawuun 10pU3oHTaNBHO Aefi-
CTBYIOLLNNX CHJ  (BeTpPCBad HArpys3ka, CHIbLI HHEpPHHH) cJaelyeT elie
JONQIHHTEIBHO  Y4eCTh HArpy3KH  HA  OUODHl, CO3/1aBaeMble 3TH-
MH CHJIAMHU.

Tpi HEKOTOPOM COUCTANIHIT HAIPY30K, a TaKKe MPH 3HAUHTENb-
HDIX HePOBHOCTAX MyTH M HOTPCIIHGCTAX TIPK H3COTOBJIEGHMH Kpana
peaxuus Ha HaWMeHee HATPVMKCHHVIO ONOPY MOWCT €TATh DPaBHOMH
HYOHC, T. e. 3Ta onepa He Oy1eT HarpymeHa H KoJecO MOXeT npi-
HOAHHMATBCA 1121 PeanCoM, YTO HHOPIAa H CJYYACTCS B PeajbHBIX
yeoosiax 9kelayaranun. Torina uernipexonopHas KOHCTPYKIIHS cTa-
HOBHTCA CTATHHECKXH onpelcanMoil TpexonopHoii cucreMoll ¢ Goaee
BLICOKHMH Harpy3kaMHu Ha ONOpPDLl, ONPCACASEMBIMH N0 YPaBHEHHUNM
MOMEHTOB CTHOCHTEAbKO ocefl [—2; 2—38 u I—3 (puc. 156, 6). Ecan
TOJIeKKA O CTpedoii yCTanoBJICHAa Ha MOCTY Kpaua, jgas.cHue Ha
X0J0BLIe Ko.leca MOCTa Takike 3aBHCHT OT yrja NmoBOpoTa CTPeb
H OTPCJLISIOTCH ¢ yueTOM HepapHOMEpHoH Harpy3kn X0A0BHIX Keaec
TCIC K.

Bo BTopoM cayuwae, Koraa paMa XOJ0BOH wacTH paccMar-
PHBAETCSl KaK MNOJHOCTbIO IUADHHUPHAS, ONOPLl HMET BO3MOMXKHOCTb
nepeMeutaThesl B BEPTHRAILHOA MINCKOCTH HC3aBHCHMO JAPYT OT ApY-
ra, mocie Harpy)KeHHust paMa MOMKeT He COXpaHlTh ILI0CKYIo $opMmy.
B sToM ciyuae HETOUHOCTH KOHCTPYKUHH H Pa3.]1Hunas CTCHEHb MO-
AaT.1HBOCTH €€ Y OTACbHBIX GMOP HC BJAMIOT Ba pacnpejedexHue hna-
TPV3KH MeXAY O[MopaMu B Ope1edax BC3MOXKHOCTH HX BCPTHKaJb-
HOro nepeMellleHuss, W OMNpele’ eHHE ONOPHLIX peakiuil aABAseTCSt
cTaTiueckyd oNMpeleeHHON 331auell.

Ecau na wapHupHelt pave rtcaexkn Becom (. ycrancsgaeHna mno-
BOPOTIAS 4acTh KpaHa Ha KoujoHHe, To 1ta pamy (puc. 156, 8) B Tou-
ke O (ocb KOJTOHHLI), Kak H B HepBOM  Ciyuae, CHCTBYIOT CHIb
Gip+-G u Movent M= (G,-+G)a, xoTopuiil MOKIO PasukiTbh Ha
smomedTol M, u My, Peakuuu ot cun G, Gp+G u ot momenta M,
TaKHe XKe, Kak H /s KeCcTKoil pambl, a MOMeHT M, BHI3bIBaeT B
Toukax A u B dukrusnoil Ganxu AB pepruxanpubie cHab Fu=
=—Fg=M,/c.
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ITH CILIB MOXHO pacnpele/JnTh MeX1y OlOpaMH paMbi:

17
NY3

1+ 0.56—d
Ry n= -—/\’.u,,] = ) ;
c
Ry o Ry — Aly 05644
M= TR, =T b

CyMMHpY A BCC CoOCTABJISIOULIC PCAKiil ONGD, V. K1'0 ORPEICANTE
1cKoMble peakiuu. Kax u B Cayyae RCcTKeH paMil, MakeiapHan
HATPY3K2 BOCIDHHMMAETCsi OHOPOH 2, a Mumnmadanias — onoroii 4.
ITpu d=0 3nauenns peakuuu Las KecTReil i1 mapuupioli pas oau-
HaKoBBL. MaxkcumaapHoc 3HauenHe R. 1is wiapuupliofi pavisl HuCCT
MECTO NIpU YIJe a=:ng; TAHTEHC YI.1d dp ONPeIeaqaeTes anaaoriute
CJYUaI0 KCCTKUIl paMbl:

b+ 24
gty 2L
4

1. €. peaklHg R, HMeeT MaxkcHMZIbHOE 3HayellHe, KOria <rjela pac-
HOJ0MEHA MEPNEHAHKYAAPHO JIHHHHM, coeapnsiouteli cropy /¢ ocnio O
Bpawenust KoroHHbl. Ha puc. 156, @ nooonenne crpednl npi Maken-
“AJBHOM 3HAUCHHH Rs NOKAa34HO WTPHXOBGT auuicil. Suaucine 1as-
JICHHA Ha OMupy 2 npu UiaDHUpHOH paMe HCOCKOJILKO 00.blie, ueM
IDH XKeCTKOM.

Buibop Toro HaIH HHOrO MeToada pacdeTa 3aBHCHT OT KOHCTPYVK-
wHir (vnpyrux csoficTs) pamwl, Xoa0BbIX cnop uw nyrtu. [Tlepeim;ix-
Hbie MOBOROTHBIE KPaHbl HA KOJICHHE OObIUHG PaCCUMTLIBAMMIUS A2
cxeMe xecTRoi paMul

§ 33. ¥Ycrpoiictea, ofecneunpawiupe Ge3onr Ne- L pafoTLl

Hast orpainueHus XCAa KPaHOBLIX TEICKCK H MUCTCB [} 2108
TPHMEHSIOTCSI YNOpPbl, yCTalaBjiHBaeMBle HA KOHIAX HVTH TOJICKER
M MOCTOB, @ CaMH TEJEXKH H MOCTH cralxaloTcss 6ydepavu — ver-
pOMCTBAMHU, CMATHAIOWHKME YI2apbl Npu Hae3zxax Ha vruopol. B cnabis
NPOCTHIX C.JAYy4afixX HX MOXKHO H3FOTOBJAAATL H3 AepeBa L1 PCHHEDL
Ha puc. 157, a nokasana KOHCTPYKUMS NPYMCUHHOO Oyihepa, vera-
MaBJAMBAEMOrO Ha TSXKeAbIX KpaHax. DToT Gydep HMeeT ucrbipe 1py-
;KHHBl — Be BHYTPeHHHe M 1Be Hapy:KHble. llanpasacnuc unawis.i
na¥A0H Mapbl NPYXHH— BCTPeuHoe, uTofbl YCTPAHHTL B.ildHie 3a-
KPYYMBAHHS TODUOB TMNPYXMHH MPH HX HArPYXEHHH. B nopvikuniex
Dygepax 60abiasi 4acTh KUHETHUYECKON IHEeprHH yjlapa HEpPCXOIHT
3 NOTEHNHATBLHYIO PHEPTHIO C/KaTHA MPy>KHHLL NOITOMY padorta npy-
HHHHOTO Bydiepa ConpoBoXK1acTes OTAAuRil, YTH {BRJIHSCTCS HEKe 4
redbHbIM  sigaenneM. Kpodme tore, npyikinnue  Cyviopn BOIBHG
rpoMO3aKH. CHOCGOHGCTh NPYRILACTC 03 gohd HOUGGIETL  2HEPIHIO
MOXHO CYWEeCTBEHHO VBeNHUUTh, NPUMEHASN HPeABapHTC.(LHO Moizka-
role mpy>XuHB. [IpH 3TOM CHHXKaeTcs xon Oypepa H, COeI0BATLILHN,
vro raGaputet. TlpuMenesne npyxuHubX OydepoB 1uetecoodpasiio
IPH CKOPOCTH KPaHd HJAH Te/JAeXKH, He npesbunawwert 70 M/mun.
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Tlpn Gosee BBICOKOH CKOpPOCTH [ABHKEHMs COOTBETCTBYlOWlEH ycTa-
HOBKO# KOHEUHBIX BblKJIOuaTejeil AOCTHraeTcsi CBOEBpeMeHHOe 3a-
MBIKAHHE TOPMO3ad, CHHKAIOIEro CKOPOCTb JABHIKEHHS NPH 1oaxone
X ynopy Ao 70 M/MHuH.
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Puc. 157. Bydepu

a — upyxuiunil, 0 — ruapasadyecruil

BoJsee pauuonanshul eudpasauseckue Oygepvl, noraowaiouiye
3HayHTeNbHO OOJbIIYIO 3HEPTHIO yiapa M He HMelolHe OoTAauH, DHep-
rug ypapa B 3Tux Oydepax pacxoayercs Ha npolasauBaHue pabo-
yefl JKUAKOCTH uepe3 KOJbUEBOH 3330p MeXLy OTBEpCTHEM B JHe
nopuiHst u WTokoM (puc. 157, 6) W NOYTH HEJIYKOM TNeEpexOoAHuT B
Tenaoty. Bydep coctouT k3 kopnyca 3, mopuwHs 4, mwrToxa 5, BO3-
BpaTHOl NPYKUHBL 6, HAKOleUHHKA | U YCKOPDUTEJIbHOH TNpPYKHHB 2,
PaGoyast XUAKOCTL 3aM0JHSET BHYTPEHHIOW YacTb NOPLIHA W TPH
oca’1ke Oygepa npoTekaer yepes OTBEpPCTHe B JAHe NMOPIUHA, Tak Kak
LWITOK 5 UMeeT MepeMeHHOe ceveHHe, TO MJI0OWAb KOJbLEBOro 3a30pa
MexXy 1HOM TMOpPIUHS H IITOKOM H3MeHHETCs, BCJAELCTBHE Yero Hs-
MEHSeTCs] M CONPOTHBJEHHe TNEepeABHKeHHIO 1opwHsA. COOTBETCTBYIO-
WHM No160pOM CeYEHHS MOXKHO MOJIYYHTb pasiuuHble 3aKOHOMEDHO-
CTH 3aMeAJeHus JBHXKEHHH KpaHa NpH OCTaHOBKe ero OydepoM.
TIpyxkuna 2 ucnosab3ayertcst [Jd CO3AaHUf NMJIaBHOr0 HapacTaHHUsl CKO-
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POCTH ABHKeHHA nopIuHd. B xayecTBe paboueil KHIKOCTH NPHUMENSIOT
BepeTecHHOe Macao, ec.1H KpaH paloraer npH HopMa.bHOH Tevnepa-
Type oLpyXKawolle# cpeibl, H cMeck CIHpTAa € IIHUEPHHOM — IIDH
paboTe B YC/OBHSIX TMOHHJKEHHBIX TeMIIEPATYP.

KoHcTpyKUME THApaBAHYECKHX OY(epOB 3HAYHUTEIBHO KOMMAWT-
Hee NMPYXXHHRHIX. X npuMeHeHHe 3KOHOMHUEGCKH ONpPaBAaHO IIPH Cho-
POCTH JABHXKeHHs, He npesbiwraioue#t 160 m/mun. Tlpu Sosee BhiCOLIX
CKODOCTSIX HOJAMHBI OBITH NPEAYCMOTPEHL! YCTPOHCTBA, CHUXKAlOLLUIe
CKOpPOCTb ABH:KeHHs [0 160 M/MMH npu noAxole Kpasa K ynopy.

Bydep cuxTaloT nOJHOCTLI0 PpabOTOCNOCOOHBIM, €CJId Ol NOLI0-
llaeT KHHETHUECKYIO 3HEprHi0 KpaHa HJIH TenexKku (npd Tubroll
noaBecke — npu pabote 6e3 rpysa; npH XKecTKOH — ¢ rpysomM), Iml-
TAIOLIUMUCA CO CKOpOCTbio, cocrasiswowel 0,7 Homuuanabuoli. 3a-
MeAJeHHEe NMpH 3TOM He JOJXKHO npesuvitatb 4 m/c? Jletraiu Kpen.e-
HHA Oydepa AOAKHB OBITb pPacCYHTAHBl Ha Harpy3Ky, BO3HHKAaOWVIC
NPH NOrFJOLLEHKH 3HeprUH yZapa KpaHa HJH TeJexKH, NBHTaIoLHXCS
¢ HOMIHAJbHOI CKOpOCTLIO. 3anmac NPOYHOCTH jAeTaneil KpemJcHiis
JosmKen Obitb He Mesee 1,15. Tlpu ynpouleHHOM pacyerte Npyihiii-
HbIX GydepoB CUHTAIOT, YTO BCSI KHHETHUECKAS] SHEPTHS TCJIEKKH .1
KpaHa nepexOaHT B NOTEHUHAJbLHYIO 2Hepruwo ynpyroft pedopmann
UPYXKUHBL. DHeprus npyxuun U=Fa/2, rue F-—wmakcuma.anHas cii-
Ja CXKATHst NPYKHUHD, @ -— 0CaJKa TPYKHHBI

Kunernuyeckas 3Heprna ABHKYLLerocs KpaHa (UJIH  TCJIEKKH)
saccolt Qup ¢ rpy3om maccolt Qrp Ge3 yueTa BaHSIHUS FIIGKOrQ TNOA-
Beca rpysa (rpy3 paccMaTpHBaeTCcsl HaxoASLLHMCH B KDaliHeM BepX-
11€M NOJOXKEHHH, KOI'Aa BJMsHHe TruGKOCTH I0JBeca MHUHHMAaJbLHO)
paBlia

(Qup+ Qio) v2
2

A=

rJle U— CKODOCTb HABHXeHHsl KpaHa (MM TeNeKKH) B MOMEHT Ha-
e3lla Ha YIop.

Ona maxcumaabHOH cHaIbl cXKaTHg NpPY:KHIbL Gydepa mno.ayuaem
Bblpa)XKeHue H3 YCJOBHMsi paBCHCTBA 3HePrufi JABUKyLIErocs Kpalia
H CXKATOH NpYy>KHHBL

Fe (Qn\'p"‘Qrp)U? ’
az
rie z—uucao 6ydepos, BOCHPHHUMAKILUX yaap.

OTtciona mancuMaapHO 100YCTHVAST CKOPOCTh ABHXMKCHIA MOCTE

KpaHa (MJIR TejeXKIll) NMpH Hae3dle na ynop

P l/ z2Fa
max = A5
. Qx + Qpp
PacuyetHas annaMuueckas HarpysKa NpH Haesfe KpaHa (HAM Te-
JAeXKH) Ha ynop onpeieJdsiercsa no dopmyne

F= kn.xar (pr —l_ .3Qrp)-
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Ry =13 — ko3 dHLUIEHT neperpy3kd; a;— 3aMellenne kpaHa (Te-
AeKKH); f— KoadbipHuvenT, umelomui B 3aBHCHMOCTH OT BHIA TOj-
Beca rpyvia caelvioige srraueliqa:

b, ¢ el moseca, P
15—3 . 0.5
3—5 035
5 7. 0.2

IR 1.0

B nocnennee BpeMsi BMecTo GydepoB Bce yaile HCNOJIB3YIOT clie-
HHaAbULIe TYMHKOBLIE YCTPOHCTBA, Y KOTOPLIX B KOHUE NYTH pebe
Uy¥ceT MIABHBIH MOIbEM M KHHeTHUEeCcKash 3HepPrHa  LBHXKVIUEIGCH
Kpana lpeobpa3yercs 3 pafoTy nepeMellelis LEHTpa TSKeCTH Kpa-
Ha (MM TCTEXKH) Ha HEeKOTOPYIO BHICOTY.

Ecan cxopocTh NepesBHACHUS TeJC:KKM HIM MUCTG NpeBbilfaer
32 m/Muum 7o TpeOyeTcs VeTaHoBKa KOHEHHLIN puixclouartesed, odec-
NeynBalollx aBTOMATHUCCKOE 3AMBIKAHAE TOPMO3a HA HCOOXOLHUMOM
pPAcCTOsNY OT KOKIA NYTH, YTO MNpeaylperxiaer Hae3l KpaHa H.au
TeJIeXKH ¢ (0JbIIOH CKOpoCThio Ha ynmopbl. Mexanmimul nepeisHxe-
HHST OQUICHHLIX, NOPTANbHOLY H KO3ANBLIX KPAHOB, 2 TAKKC nepeepy-
304Hb6IX MOCTOE IJOJIXKIDLL HMEThL KOHCUIILIE BLIKIIOUATCIH HCIZBHCHMO
OT CKOPOCTH AepeABHIKeHHs KpaHa. B3anmocoriacoBalinble KOHEUHBIE
BLIKTIOUATENH A0KHEB [PHMEHATHCA A8 NPeAVIPEIKAeHI CTOJKHO-
BOUNST MOCTOBOLIX WHJIH KOHCOABHAIX KPAHOS, paCOTAIONLIX Ha OLHOM
noixpatosoM nyTH. OTKIIOUCHHE MEXaHU3MOB [CDCIBIKEHHA 3THX
KPaHOB J0.HO MDOH3BOAHTBCS HA PAaCCTOSIHHH Me/KITy HHMH He Me-
Hee 0,5 m. [Tocne cpabarbiaHus KOHUEBBIX BhIKJIOUaTeIell ABHXKEHYE
KPaHOB MOXCT OCYHIECTBIATLCST TONbKO B 00paTHyio cTopony. Takue
BBIK.TIOUATCIH pa3pellaeTcss He ycTaliaBaHBaThL npyu paloTe Ha OJHOM
NyTH HECKOIbKUX OGUICHHOL, KO3/A08bLX HAHW ROPTAALHOIX KPAHOB.

Ipu Gonsiinx ckopocTsx nepeldBHxeHHs Mocta (Go.ee 80 m/MuH)
DblyaziHblc KOHUCBLIE BBIKJIIOYATEJSH HEAOCTATOUHO HA1GKHBl H AJd
TAKHX KDaHOB pa3pafoTaHbl KOHCTPYKUHH GOTO3CATPHUGCKUX OCTa-
HOBNB.

Koriesoit BLIKTIONATCThL MCXAHI3MA NEPEIBIZKCHUSA YCTAHABJH-
BT Takuv 0fipa3oM, yrodut oH cpalaTLiBa<t, KOria paccTosiHHe OT
VIopa cocTanIaln Obl He Mellee MOJOBHHBL NyTH TODMOXKEHHUA (a 3To
ofecneynBaeT IBHIXKEHHE B MOMEHT MPHOJIHAEHUST K YIOPY CO CKO-
NOCTHIO, PaBHO NOJOBHHC HOMHUHZJLHOM), a y GallleHHbIX, NOPTANb-
UITX. KO3JOBBIX KPQHOB M NEPerpy30uHbIN MOCTOB-— HE Melee 1oJd-
HOPO MTYTH TOPMOXMEHHA.

Jng MCXaHB3MOB NEpeABIKCHHS MOCTOBBLIX KPaiHoB J0MycKacres
HCKJTI0UGHHEe M3 3TOr0 NpaBH.Ia, eCjad KPaHn MoiNOIHT K I0cal04HOH
nJou1a 1Ke ¢ HaUMEeHBLIUCH CKOPOCTLIO, AONYcK2eMOIil JICKTpucxeMol
kpana. B atom cavuae pexoMeHAVETCA YCTAHOBKA IBVX TOPMO30B B
MPHBOIC MEXANH3Ma MepeiBHIKeHUs: OlH — cTonOpHLIl. BKJOYae-
MBUT TOIRNG 175 VIEPXKaHNA Kpalia NpoTHB VTOHA €70 BeTROBOM Ha-
rpy3koii mepabouero cocTOAHHA, a BTOPOI — paboyiti.
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ny’l"b TODMOXKEHHA OnpelnesseTca H3 NpeanoJioKeHHd, UYTO JABHe
KeHUe KpaHa paBHO3aMECAJNEHHOE!:

Unoulr

2

N —]

e BpeMsi TOPMOXKeHHs fr=0yon/[a].

Ecan HeT TOYHBIX IaHHBIX O MpOLECCE TOPMOXKEHHS, NPHOIH3H-
TeJIbHBI TOPMO3HOH MyTb KpaHa MHJH TejJeXKH 0e3 rpysa MOXHO
onpeleanTb, UCMOJb3ysl LaHHble Taba. 28,

TaG6auwa 28 TopMo3HOW NyThb, S, M, NPU CKOPOCTH U, M/MHH

Bee koteca  [Motonpina xo | UersepTs KO-

Yenosus paGornt xpana NPHBOLNLE  J1ee npuBoa|aec npuBoRHaR

Ha oixpuwtom Bosiyxe (¢=0,12) u? v? v
6500 3250 1650
B noveuwenun (p=0,15) v? v? v?
8400 4200 2100

Tnuvcuanue Koshhument ¢ cuennenns koaeca u peabca (cm c. 268),

[TpoTuBoyrosnele ycrpoficrsa, ycTaHaBaiHBaemble Ha KpaHax aJd
apeloTBpalileHHs yrona HMX BeTPoBOll Harpysxoil Hepadouero cocrtosi-
HUS, MOXHO pasjiesuTb Ha Tpu rpPyNObl no NPUHUMNY HX AeHCTBHA]
CTONOpHble YCTPOUCTBA UAU PUKCATOPLL, NlelicTBHE KOTOPBIX OCHOBAaHO
Ha TOM, YTO KpaH (QUKCHPYETCA 3akJagHLIMY MajbUaMH, KPIOKaMH
MJH BLLABHXKHBIMH YNODAMH, CBf3bIBAIOILHMH KPaH C HeNOIBHXKHOM
Onopoil; NPOTUBOYeOHHbIE YCTPOUCTBA HANUMHO20 Tuna (OCTAaHOBH),
qeficTBHEe KOTOPBIX OCHOBAHO Ha CO371aHHM TPCHUSI MEXKAY PeabLCOM
¥ CcleuHanbHbiM 0alIMaKoM, NOABOAUMBIM 1107 XOROBOE KOJeCO H BOC-
IIPHHUMAIOUINM 4acTb COOCTBEHHOrO BCCAa KpaHa; K/aeujessle peabco-
3ble 3axX8aTsbl, JeHCTBHe KOTOPBHIX OCHOBAHO Ha TNPHHUHMEe Hemocpel-
CTBEHHOro 3a)kaTHs TrOJNOBKII NOAKPaHOBOTO peJbca pabGOYHMH HO-
BEPXHOCTSIMH 3aXBaTa.

3axBaThl GLIBAIOT pYYHBIe M MeXaHHyecKHe (aBTOMaTHYeCKHE H
monyaBromatuyeckue). Ilo npasunam [ocroprexnapsopa npoTuso-
YrOHHBIE YCTPOficTB2 C MeXaHHUECKHM INPHUBOAOM JOJIKHBI OBITH 060-
DYAOBaHbl JONOJHUTEJIbHBIM YCTPOHCTBOM AJIsi MPHUBENCHHST UX B Ae#-
:TBUe BpYuYHyi0. A% MOCTOBBIX KPAHOB pEeKOMeHAYeTCH NPHMEHHATh
pYy4Hble 3aX8aTol KAewesoeo Tuna, ycraHasjuBaeMmsle ¢ o0eux cTo-
DOH MocT2 XpaHa. B neperpy3ouHblXx MocTax NpHUMEHSIOT KJelieBHe
TpOTUBOYrOHHBIE YCTPOHCTBA C ZPY308b6IM KAUHOM HJIM  BHUHTOBHIE,
UMelolle MeXaHHYeCKHIl NpPHBOA yNpaBJeHHs KJaellaMH M3 KaOuHH
KpaHOBLIHKA, HJAH aBTOMaTHucCKoro pefictBua. IDTH  ycTpocTBA
AOJIKHB ObITH COJOKHPOBAHLI C MEXAHH3MOM NEpeABHXKEHH:A TaK,
qTo0bl 3aXBaThbl OTKPLIBAJHCL [CPEJ HAYAJIOM ABHIKEHHS H 3aMblKas
JIMCE TIOCJe OCTAHOBKH KpaHa.
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Jlas onoBeuicHusi KpawoBLIHKA O JMOCTHACLIH BCTLOM ORacHOM
CKOpocTH OallleHHble, NOpPTalbHble, KadeNbHbie KpaHLl 1 MOCTOBBHIE
neperpyKartent CHaGRaI0TCs aHCMOMETDAMH, HMEIOWHMIl 3BYKOBY IO
HJIH CBETOBYIO CHTHAJH3ALHIO.

Puc. 158 Tlporuioyrounuli' k.aciiesoii 3aXBaT ¢ 2JICKTPOMCNIHIUNCCKHM NPIIROIOM

[Mecae moayuerils CHrHGAAa KPaHOBILHK 10.1'KE€H NPCKPATHTL pa-
60Ty, 00eCTOUHTh KpPaH H 3aKpeNHTb €ro IPOTHBOYTOHHBIVIM 33XBa-
TaMH.

Ha puc. 158 noxaszaHa KOHCTPYKUMS K.JIelleBOro 3axsaTa K03J0-
BBIX H MOPTA/]bHbIX KPAHOB, COCTOSAWAsl H3 paMul 4, 3aKpeleHHOH
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veK1y Gaaavucupaviy TeaeKKH, Kiewlefi 3axpata [0 u 3aexkTpovcesa-
quyecnoro npusona. [Ipu BKJIOUEHHM 3JeKTpoiBurateas [ Bpaule-
HHE MepelacTcsi uepes UYepBAYHBI  PeIyKTOp 2 Na BepTHKADLIBIH
auHT 5. lafika 6 cosepluaeT noCTynarte’LHoe ABHXKCEHNE BMecTe C
Kopnycov 7, Ha KOTopulii oHa Ha)kumaer uepe3 npyxuuy 9. Kopnyc
fnepeMeliacics B HanpasJsiowHx /5, MPHAPCIVICHHBIX K pave 4.
B nasax kopuvca 7 ABHIAIOTCH DOJAHXU &, OCH KOTOPBIX 3aKpeneHbt
Ha IJMHHDIX Mieyax xiewel 10, nosopauusatomuxcs Bokpyr oceit /1.
Ulpy ABIKCHIH KOPAyca BHH3 KOPOTKHe IVICYHM Phluaros, cOJIHKAAC,
32)XKHMAI0T TOJOBKY pesbca, Mocje Yero MpH AajdbHeiineM Bpaulclny
3UHTA NpyHHA 9 CKHMAaeTcsl, a 3akpemieHHLIH Ha KOpIyce pery-
AMpYeMbli ynop I3 naxuvacr Ha pbiuar KOHC'HOro BolKJTouaTe.is /2
W OTKITIOHACT IHTAaliie JIBHrarteJia

ITpy BpaueHHy Baja ABHraTe’ass B APYTYI0 CTOPOHY Kopnye 7
F01HHVAc. e B PO TIKE &, mepeMewlasich MO MNPOPC3sM Kopnyca, pac-
£PLIBAIOT K.ICLLEBOM 3aXBaT, a 3areM MOIHMMaloT Kacuin Ha 20 vw
SBHILC \POBHs FO.J10BRH peibca. Bepxuee nodoienue nopnyca Gunci-
IYETCH ¢ HOMOIULIO KOHGUHOTO BHIKJIOUATEI [4 IPH ROCTHACIINE 1M
ymopa 16 st yeTaHosKN Kpaia 11a 3aXBaThl BPYUHYIO [pPH  dia-
PHUITHOM OTKJIOYEHIM 31CKTPOIHEPIHH BaJ 4YePBAKA 3AKalYHBACTCH
nykoaTko#t 3. Baaroaaps roMy 4TO B BBIKJIOUEHHOM COCTOSHIIL 13 OKH
WJICLLCTT HANO USITCH BblIC VPOBHSI TOMOBKHM PeJabCa, HCKIIOUACTCS BO3-
VUAHOCTD CayvaliHoro 3axXBata DPCTIhCa OPH NEPE;IBHIKCHIM Kpaha.
[IprBoa KJICUIEBLIX 34XBATOB MOMCT ObITb TAK:e M THIPAB.IHYCCKHM
d MHEBMATIYCCKHM.

B nportusoyroitnpix verpoiicTBax rpysoso#t kauMH BecoM Gy npH
ONyChaHUH €70 € MOMOULbIO JdefedKH Wi THAPABAHYCCKOTO IIPH-
30jla BO3JefCTByeT Ha JJHHHBE Mieud Kiewel (puc. 159), a Kopor-
KHe TLICYH 32XHAAT Tog0BKy pedbca. Ilpu noivevie xaumna kacuii
7101 AeHCTBHCM BCNOMOraTeJbHOH NPYyXKHHB 0CBOOOXKIAAKT PeJbC.
MexaHu3M KJelleBbIX 32xBaTOB MePerpy3ouHblx MOCTOB Tak c6.10-
XHPOBAN C MCNAlU3VOM MepelBHXKEeHUs KpaHa, 4To [0 TCX nop, 1nkKa
4e 0CcBOGO/KICHBl PeJbCHl, KPaH He MOXEr nauaTh BuxeHue. [locoe
)CTAHOBKIL KPaHa 3aXBaTbhl aBTOMATHUCCRH 3aXWHVAOT peance  ni-
~areldb KJICUeBBIX 3axBaToB cOJOKHPOBAH Tak:Ke ¢ aHEMOMETpoM H
IpH CKOPOCTHOM Hamope BeTpa 060.1blle Harpy3nM paboucro cocloy
1H5 N[O IbeV KJAHHA H 0cBOGOMIEHHE pPe.thcos IHCKAKUEHD

Koadpuunent zanaca, paBHbLiil OTHOUICHHIO YICPIKHBAWULCH CILibi,
7a3BUBAEMONl  NPOTHBOYTOHHBIMH  yCTpPOfICTBAMH KpaHa, K cyv\e
1eTpoBofl Harpysku Hepadouero COCTOSIHMSI H COCTaBJAAmOUIell ciul
“qKecTH KpaHa OT YKJOHa NVTH, 10..4keH OuWThL He Menee 1,2, Ciua
“FOH2

F =W, . —W4iW,,.,

1e Wiy —BerpoBas unaipy3ka depabouceo coctoauust no TOCT
1451—77; W —cuaa conpoTuBicHig NepeABILCHIIO Hpu paboTe kpa-
va Oes rpy3a, onpe.dcsevan npn kosddunnente tpenus pedopli
o=1; Wyau=al —cura, Bo3HI'kaWILAA OT YKIOHA [OLKPAHOBLIX
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myTeR; o — YKJIOH NOJAKPAHOBHX NyTefl, MPUHHMaeMbii 1O PEKOMEH-
Januam Ha c. 271.

Ilpu paBHOMepHOM pacrnpeleeHHH HarpyskH MeXAY 3aXBaTaMH
CHJa HaXaTHsl IJIOCKHX paboyMX NOBEPXHOCTEH K.elleBblX 34XBaTOB
Ha TOJOBKYy peabca JOJKHAa Obitb paBua N=Fyk/(22]) (cwm.

puc. 155), rae z—uHc10 3axXBATOB Ha
KpaHe; Fy — cuna yroHa kpaHna; f — koad-
(¢uiHeHT TpeHHst paboueil MOBEPXHOCTH 3a-
XBaTOB O roJIOBKY peabca (Taba. 29).

T Heo6xoaumuiit Bec kanua G+ ompene-
l vrn JAAEeTCA 13 YCAOBHS pPaBlOBECHS DbIUATOR
npu 3aMKHYyTOM 3axsaTe (puc. 1539):

S=(Na + anc)/b9
G =2(Stgi+ W),

rae Fnp — ycHaHe NPyXKUHBI, CTSITIBAIOLER
pbluari, IpUHAMaemMoe paBHbLIM

F||p=(1’5 - 2) MP/C,

Mp=Gpe — moment ot Beca puuara Gp
OTHOCHTEJBHO OCH LIAPHHPA NPH 3aXKaTOM
pesbce; P~ 6° — yros HaK/JoHa MJIOCKOCTH
KJAHHA K BepTHKaau; W — BepTHKagbHag
COCTABJAIOLIAA CHJABI CONPOTHBJACHHUS OT Iie-
pexaTbiBAHHA POJHKOB BEPXHHX KOHLOB pHI-
yaros Mo NJOCKOCTH KJHHA, onpejenfeMast
no 3asucuMocTd (42) npu KoadpgiuuenTe
ko=1; a, b, ¢ — pasmepsl mo puc. 159.
HeobxoauMmblii Bec KauHa

Puc. 159 Cxema npoTuBno- G
YTOHHOrO KJEUEBOro 3aXBara K1

2 | o 2p-- fd
:T(NLLTFUUC) ktgij_%— —ﬁ_—) 4

D,

rfe d-— anameTp uangul ponHka; Dp— AuameTp MOBEPXHOCTH KaTa-
HHS POJUKA.

Xom kauHa h HasHayaeTCss, UCXO1 U3 HeoOXOAMMOrO pasmepa
oTxona e€=6-+8 MM paloudX mNOBEPXHOCTEH KJCWeH OT TI0NJI0BKH
pedbca H ynpyroro nporufa P pblHaroB K.ellei;

g

rae kR=15—koapduunent 3anaca Xoma KJAHH3, KOMIEHCHP) OMWHA
H3HOC PabouHX MOBEPXHOCTeH, HETOYHOCTb H3rOTOBJEHHA W MOHTa)Ka
H ynpyrde gedopMmauun jeraJei; #=>b/a — nepenatoyHoe OTHOIUEHHE
pHuaroB Kaewed; yp=Sb%/(3EJ) — ynpyruiti nporu6 KoHUa pbiyuara
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Ta6auua 29. Suauenun koaduuuesta Tpenus f

MartepHaa ry6ok I Bua nosepyHociH ryGok f

Cranu 65I7, 60C2 } C ocTpoil HaccukoH 0,3
V8A, Y10A (HRC=56) C npurynienHol Haceukoft 0,18
C13, C15, crans 45 (HB=<{360) Be3 naceukn 0,15

ot cuau S; E—mMonyap ynpyroctd; J-— MOMEHT HHepLHH CEYEHHs
pblyara B ONACHOM MecCTe.

YeTpoficTBo A5t MoABEMA KAMHA HVEeT TOPMO3 ¢ KOI(pUUHEHTOM
3amaca He MeHee JBYX 1/ YAepIKaHHS KJHHAZ Ha Becy B BEPXHEM
noJoxeHuH. KaHat MexaHu3aMa NoAbeMa KJHHA PACCUHTHIBaeTCs Ha
NPOYHOCTb C 3aMacoM NpPOYHOCTH, paBHBIM BOcbMH. Mexanuam neben-
KH paccMaTpuBaeTcs Kak OObluHbII NOABEMHbii MeXaHH3M JIerKoro
pexuma paboThl.

Puc. 160, OrpaununTenp nepekoca

Ilepeepysvunsie MOCTOL U KO3A08ble KPAHbL ¢ PAa3fesbHBIM [pH-
BOAOM NpH npoaere Gonee 40 M, umeioliHe OAHY THOKYIO (MJI0CKYIO)
H O1HY JKECTKYI0 Onopy, cHa0:xaloTcd aBTOMATHUECKHM OrpaHHuYHTe-
JeM nepexkoca. DTH ycTpolicTBa AOJXKHB NpefoTBpallaTh ONACHLIE
nepeKkochl KpaHOB, KOTOpble MOTYT BO3HMKHYTb NPH HapylieHHH HOD-
ManbHOH paboThl MexaHuaMa nepeaBH:KeHHd. OHH HJIH OCTaHaBJH-
BalOT KPaH, WJd BBIDABHHBAIOT CKOPOCTh ABHKeHHA onop. Ilpunuun
DedCTBHS OrpaHHuuTesefi mepekoca OCHOBAH MM Ha H3MepCHHHU pa3i-
HOCTH NyTH, NMPOIIEHHOr0 NPHBOUILIMI Kojecavl ofenx onop Kpa-
Ha, MJH Ha u3MepeHud nedopmaltul METaNJOKOHCTPYKUMH KpaHa
npu 3aberaHun Bnepej] ogHOM M3 onop. PasHocTsh myTe#t, npoHaeHHBIX
onopamy, onpefensieTcs conocTasBjJeHHeM uHcJAa O00POTOB XOMOBLIX
koJsec. IIpn aToM BalBbl KOJeC COENHHAIOTCH C CeAbCUHAMU-0ATHUKA-
MU, CHTHAJIB OT KOTOPHIX MOAAIoTc Ha Ouhdhepernyuarvruiti ceabcun,
ynpaBasiOIAf MEXaHH3MaMH INepeABHKEHHH,

B cooTBeTCTBHH € APYyrHM cnocoGoM H3MepeHHSA BAOJbL NyTei me-
pemeliends o6eHX ONOp ¢ DPaBHBIMH HHTEPBaJIaMH YCTaHABJIHBAIOT
yeTpoficTBa, HanpuUMep IOCTOAHHblE MarHuThl, BO3JAEHCTBYIOLlHE Ha
AATUHKH, YCTAHOBJEHHHe Ha Onopax KpaHa. JlHCKpeTHHe CHrHaJIbl
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OT JaTHHKOB (IOCTYHAIO1 B CUCTHOE YCTPOIlcIBO H @CAH pasiuuie B
HX UHCJe TOCTHIHEET UPCACIBHIOrc 321alHOTO 3HaudeHUsl, To VCTpof-
CTBY  BbLIACT COOTBETCTBYIOULYI0O KOMawl1y B Uelh YNPaBJICHHUSA
KPaHo.

Ulnpono pocnpocTpalieibl orpaniduTe]l [IEPCKOCa. pearHpyiomue
Ha AedopMaiiin MOTaTINUECKOH Koucipyhuuy kpasa. Ha puc. 160
npeicTar]IcHa ©IHa 113 ¢NCM Takolo orpanuuntensn. Fla wexoropom
pPaccTONMIN OT MKeCTKOl OUOPLI YCTAlOBIEH BaJMK 2, CoCIMHCHIDLIHA
¢ pulMaroM [/, uMeiomiM 1IPOPC3b, B w0TFopoil paciodoxen Goar {1,
akpeniIcHN bl Ha MeTadIokoncipykuwiln f0 skectroilt omopu. Ilpu
NOBOPUTE HPOJICTHOTO CTpoelus peiaeacisie 3aderanus onopul phl-
uar I nopopaddbier BaJdHx 2 ¢ HAACIOl pa HEro KoHHUCeCKOil we-
crepuiell 3, UTO MPUBOANT X HOBCPOTY BaJHKa 6 ¢ 3y0uartblM Ko.le-
coM. Baqnk 6, 8 ¢B0'0 oucpeib, BEIZLIBACT IOBOPOT BAAMKOB NYTeBbIX
BHIKIICUATe (06 -f 11 puid 7. & KROTOPOMY NDHKPEn.en KaHaTHK J;
10T KAHATHK, NPONOLS ilu CLO1CNC O.0%0B, TMOBOpAUBACT IPY3HK
(3:0uartolii cenrop) 9 uoucpes nero yiatatedn nepenoca 8. Ilpu j1o-
CTUXKEHIH! IONVCTUMOro YIvIa JEpCROcd NOBOPOT BAJHKOB IHYyTCBLIX
BbIK.TI0UATEq el 4 10380.051CT BRJAKYCHICM COOTBETCTBYIOLLHX JIBHIa-
Te.ell 2BTOMATIHCCKN BBIPALHIBATL NHOJ0KeHHe Hor. Ilpu yrae me-
pexoca Gosee ANUYCTHMOMO YCTPGHCTHO  aBTOMATHYECKH  OCTAaHaBJIH-
BACT MOCT M OHYCKACT KIHH NPOTHBUYTOHHOro 3axBarta.

Kpatibl M TCaemnil A0TKILL OLITL  cHadzcunt  ¢OpacbiBAOWHMU
mnrkavi /o (em. puc. 143), upeiurspaniaiolidMu  LoltajaHue Mno-
JTOPOHHIX IIPCIMETUB 11971 NOJOBHIE KoJecd. 3230p MCKIY IIHTKOM
W 10UBEPXHOCTBIO pejbca He npedbitaeT 10 mM.

Iaaga 1X
MEXAHU3MDb! NTOBOPOTA

§ 34. Cxempl MexaHH3MOB NOBOPOTA

[Togopornble Kpallll MOMHO NOAPA31e,IHTb HA JABe TpPYyNnbL
K mepsoii rpymiie OTnocsdTCest Kpalibl, I'PY3CUOLBEMHOCTh KOTOPHIX HE
3aBICHT OT gblleTa cTpeipl (cM. puc. 31—33); ko BTopoll rpynme
OTHOCATCSL CTpesosble kpant (M. pic. 34—38), rpy3ouoabeMHOCTD
KOTOPBIX H3MEHSICTCH ¢ H3MeliCHHeM BDLLICTa CTpedtul.

Mexannuavpl 11030PUTa Y NOBOPUTHBIX KPAIOB ¢1yAkarT 1Id Bpa-
IeHHST MeTra/ilOKOHCTPYKWIT Kpana u ipysa. IlpuHuunuansHoe oOT-
JHuite padorTpl 3IHX MEXJHIU3VCB OT PAaCCMOTPCHHLIX BbILIE MEXaiu3-
MOB M04BbEMa H IIePeIBHXKCHHS 3aKJIUacTcs B TOM, UTO NpH IO-
BOPOTE OTCYTCTBYIOT HOCTYMATCIbHO IBIKYIMICCA MACChi —— HMEIOTCH
TO.iLKO BpaHialomuecs Maceol.

Mexanusmpl 00oBOPOTA MOIYT yclonawinBaTecs JHO0 Ha Hero-
JBHXKHOH wacTy Kpada ¥ 10TAa HOBUpuIHAsS UaCin, ABIKETCH OTHOCH-
TeJbHO MexdaHia3Ma, Ji0o lla NoBOPOTHUI 4dcTIl I TOrAd MEXaHH3M
NpH I[OBOPOTE NCPEMEILACTCs BMCCIC ¢ ROBOPOTHO 4YacTbio kpaHa.
Mexarnusy nopopoia, nsobpamennuiit Ha plc. 161, pacnoaosen ua
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Puc. 161. Cxema Mexanuama noscpora



Puc 162 PeiykTOpbl MexaHH3Ma NOBOpOTA:

a — ayGunnit 6 — naagerapunil



IOBOPOTHOH 4acTH MeTa/L10KoACTpYKWIIL. OH COCTOHT H3 ABHratets
(na pHMCyHKe He nokasan), coelliHenHoro My®Tofi I ¢ 4epBFYHLIM
pedyKTOpoM 4, HMeIOWHM [0PH30HTA.IbLII0E PACIOJ0MCHHE UEPBSIUHO-
ro KoJeca. FHa Bany uepBsiunoro kuieca 3axpenena LIeCTepHs J,
Repepamoulasi KPyTsILIMA MOMEHT Ha BepTHKa/abHLIT BaJ. llecrep-
HA 2 BEPTHKAJLHOro Baja BXOAMUT B 3auellielide ¢ 3ybuaThiM Koile-
COM, YKpelJIeHHbBIM Ha HENOJABHXXHOH YacTH MeTa/JOKOHCTPYKLHH,
[Tpu paGore nsuratens wecrepHa 2 obxaTeiBaeTcsl BOKPYr Ko.Jeca,
OPHBOAA BO BpallleHHe NMOBOPOTHYIO uacTh KpaHa.

¢
1 ==

Puc. 162 ITpopoaxecHug
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BoabIMHHCTBY MCXAHE3MOB MOBOPOTA HMEET YePBAUHYIC mepeaady,
970 OODBICHARTCA HeuDNOAHMMOCTBIO OOeclnCeYnThL 6oabllioe nepeparod-
HOe OTHOILeHHe. DTo TpedoBaHHe NpOLle BCEro peadaH3veTCst HMEHHO
NpHMEHEHHeM YepBauHOil nepelauu. JdeficTBiTeIbH0, 0GLIUIEO 4aCTOTA
BPaAWLCHUA CTpeabl cocrasasieT He=1-+3,5 ol/muH, a uyacTora Bpa-
mends Basa asurareas n,=750+1000 o6/vmun. Toria nepezalounoe
YHCIO  MEXGN M HOBUPOTA tw=1/n =200-+-1000, 1 ono pasdu-
BaeTcd cJaelyioluM o0paszoM: ucpBsiyHas mneperaua uy,=30+40 u
3yGuaTasi uapa u,=10-+25.

MHor1a oTha3sblBaloTcst OT HCHOb30BAHHA uyepBsiuioil nepeaaud,
a He[NoABHXHOE KO0JIeCO H3roTOBJAAIT O00JblIoro AHaMerpa B BHIE
COTHYTOro B KO.1b10 WBCIIepa (puc. 162, a). Bmecto 3y0uatoro BeH-
1Ia B KOJECO Hepe3 paslbic APOMCKYTKM BCTaBJICHLI BaJHKH (LeB-
k1) 2. B aton cayuae yucio 3yOLeB ulecTepHH [ ApHUNMAaeTcs pas-
HeiM 9—12. [IpenvyllecTBOM UEBOYHOTO 3aUEILICHHUSI SIBISICTCS MEHb-
wag cTOMMOCTL TIpH peanl3anuy 00JbUIHX NepelaTOuHDLIX ulce.l.

Coriachio npasunam [locroprexHag3opa ™MexaHHW3Mbl NOBOpPOTA
BHOBL M3rOTOBJAfIEMBIX MOPTAJbHLIX KPAHOB AOJXKHLI ObITL 060pyRo-
BaHbl My()TOii MpeaesbHOT0O MOMEHTA.

B wvexannsme na puc. 162, 6 rakoil My{pTo#i sABIsfeTcsT IHCKOBas
MydTa [, coeAnHsI0AaA BaJ BCPTHKAJbLHO YCTAHOBJICHUNIO ¢.laHie-
BOrO  JBurateast ¢ BaJloM peaykrtopa. B apyroMm  peaykTope
(puc. 162, a) npuaclicHa KoHuuecKast npefoxpaHure’lbHast mydra J.
DTi MyPTH NPCAOXPAHAIOT MEXAHHU3MLI OT MEDPErpy30K NPH DE3KOM
HyChC I TOPMOZKEHMH, NMPH 3aIeBAaHHH cTPeIOil 3a MOCTOpOHHIE npe-
NATCTBUA M T. 1. Ecan yroa noBopoTa crpeasl A0J#cH GLITb MeHb-
we 360°, ncnoab3ylorcs pbluaKHsle KollteBnie Bhik.nouartenan. B kpa-
Hax ¢ GCCKOJNbUEBBLIM TOKONOJIBOAOM [AAsl NPCIOTBPAUICHUS INEPeKpy-
YUBaHHst MM 00pLIBA MHTaloWlero Kadellsi aBTOMATHYECKOEe BbIK.TIO-
yeHHC [BUTATEAs] MeXaHu3Ma TMocde COBCDIICHHS 3214HHOIO 4icaa
000pOeTOB CTPCALI B OAHY CTOPOHY NPOM3BOIUTCS ¢ MOMOULbR LIMHH-
JAe/bHOr0 KOHCYHOro BhIKAOUATE. .

Bce Goabliee pacnpocrpateHde B KOHCTPYKilMSIX MCXaHM3MOB MO-
BOpPOTa HaXOIAT I1aHeTapHble pelykTopnl {puc. 162, 0), 1atoriue
BO3MOXIOCTb [OJYUCHHS BeChMa KOMMAKTHLIX YCTPOICTR ¢ 00 ILWIUM
nepelaTouHbyM OTHOWeneM 1 BolcokHM Kni. Hlnpokoe npuciiciine
HaXOAMT ruipasiueckuit npuBol MexaHusua nosopotla (pue. 163),
LatoWMil BOSMGKHOCTL DPErVAHPOBATL CKOPOCTb MOBOPOTA B LIHPOKHX
npeaenax. 3i1cch KIIKOCTb MOA AaBJACHIEM, C031aBaeMblM Haco-
coM 4, NpHBOANMBIM OT 3ICKTPOABHTATCTsE O, 11071aCTCst 110 TPy GO-
NpoOBOAY J B HU3KOMOMEHTHBII I'M1poiBHIratels 2, BpalCHUC KOTOPO-
ro uepes pelykrop / mepelacrtcs K wectepHe 6, o0xateiBawuicit ay6-
yaTne KoJeco.

[TogopoTHas wacTh KpanoB M KPAaHOBLIX TEJCIKEK MOMKET ONHpaTh-
€A Ha HCIOABIAKHYIO HJAH Bpallarnuylocss KOJOHHY HJIH Ha NoBOPOT-
HBIH KDYT HA KaTKaxX, tlapax o poaukax. B cooTBercTniin ¢ 3TUM
pPasIiyaloT ONOPHO-TMOBOPOTHLIC VCTPoOilcTBA KDAlOB HA KOJIOHHE H
Kpauos Ha noBopoTHOM Kpyre. Kpanbl Ha KoOJG0HHE NMOApaszaedsniored
Ha KpaHLl Ha HedoABHKiofi M Ha Bpamalouleiics KoJOHHe,
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ITpu HemonaBuxHOA KosnoHHe (pHc. 164) mosopoTHas uacTb KpaHa
OMHMpaeTcs Ha INATY, PACMOJONEHHYI0O B BepxHefl uacTil KOJOHHBI, a
ONPOKHABIBAIOUIHH MOMEHT oT Beca rpy3a U, H 3JICMEHTOB NOBOPOT-

II \
BN

T \

" S

Puc. 164. [ToBopOTHBIH KpaH Ha HeMOABHIKHOR KOJOHHE.
a — cxeMa kpaua, 6 — cxeMa OMODHO MOBOPOTHOro ycTpodcTBa

Hofi wacty G KpaHa ypaBHOBELIHBAETCS TOPH3OHTAJbHLIMH pearudss
MH H, BoCIpHHMUMaeMBbIMH BepXHeH M HMIXKHEH OMOpaMH KpaHa.

Ipu Bpamalomefica KOJOHHE, COCTABJsfllUlEd OAHO Letoe ¢ TNO-
BOPOTHOM uacThio KpaHa (puc. 165), uandgsl KoJOHHB BpawalTcs B

9
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Puc. 165. [ToBopoTumil kpaH Ha Bpalltaiomeii-

€A KOJIOHHE

a — cxeMa KpaHa, 0 — CXeMa ONODHO MOBOPOTHOrO

ycTpocTBa NOABECHOM TEJCIKKH

HEMOBHXKHO YCTAHOBJEHHBIX
onopax, MpHueM HIXKHAA OMNO-
pa, ycTanosdenHas Ha ¢pyHzaa-
MeHTC, OOLIYHO BOCHIPIHHUMART
BCpTHKAAbHYI0 V U ropHusoH-
TaJbHyl0 H cuabl, a BepXHAS
onopa, ycTaHOBJeHHAs Ha He-
NMOABUXKHON 4acTH 3haHusA
(norosnouHoM nepeKkpHTHH,
KpOHILITefiHe H T. 11 }, BOCIPH-
HUMA€T TOJbKO TOPH30HTAJb-
Hyio cuay H. Ilpu npumene-
HHH TeJieXeK ¢ NOABeCHOH INo-
BopoTHOM cTpenofi (puc. 165,
6) ynmopHH# NOALIHIHHK pac-
nojiaraercsl B BepXHeil onope.

Bosablioe pacnpocTpaHeHHe HMEIOT OMOPHO-NOBOPOTHBIE YCTPOH-

CTBa Ha TMOBOPOTHOM Kpyre (puc. 166)

B stowm cayyae nHBOpoOTHAA

yacTe KpaHa ONHPAeTCsT HA KoJeca, KarTkKH, Wapbl HIH DO.IHKH, Ka-

300



Puc 166 Onopuo noBopoTHbE YCTPOIiCTBA Ha INOBOPOTIOM Kpyre
G e~ XOHOCHRE ONOPAY 6 = BAPDHAHTH KaTKOBOA ONODH (CJA€Ba == C KOANYECKE=
My 37eMCHTaMH KauCHHA cCnpaBa& — ¢ UHAHHAPHYECCKHMH 3aeMeilraMu KAYCHHSA)
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Puc 167 MexanuiyM nosopnia KOOMHU Kpana wrabesaepa
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TAlHecss Mo KpyrosoMy peabcy. Ko.echoe onopuoe  ycrpoiicTéo
(puc. 166, @) npe:crasiasier co00il 06LIYHO UETLIPEXONOPHYIO CHCTEMY
C OIHMM HJH ¢ JBYMS KojecaMM Ha OaaaHcupe B Kazx1nil Touxe
omopul. Koaeca MOTYT BLINOJHATHLCS KOHHUECKHMIL, KaTauinmncs 6e3
CKONb)KEHHS MO KOHHUECKOMY PeJIbCY, WIH IWITHHAPHYECKHMH, KaTd-
WHMHCSA MO pPelibcy co ckoankenneMm. Onopro-nosopornsie ycTpotict-
8a na karkax (puc. 166, 6) cocTOAT U3 pAIa KOHMUECKHX HIH ILH-
JMHIPHYECKHX KaTKOB, MPHUYEM KOIHUeCKHEe KaTKu 118 BOCAPHATHSA
ocepofi marpyvski, neiicTBylomeil Ha KaTKH, coexlliensl TATaMH ¢
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Puc 168. Peeunulit Mexannsy nosopora asToxpana 4903

HeHrpaasHoit namdo#, a UMIHHADHYECKHE KAaTKH CcHal.<eHbl cenapa-
TODHBIMH KOJIbLAaMH, o0eclneunBaIOUIHMH COXPalCHHE IIOCTOSIHHOIO
paccTosHus MexXay kKartkamHu. LleHTpupoBanue Xoia ONOPHO-MOBOPOT-
HOTO yCTpolicTBa Ha MOBOPOTHOM Kpyre ofecneuyuBaeTcs 1€HTpPaJb-
ol mandol, BOCNpHHUMAIOLLE TaKXe BCe TOpH3OHTA.[LHBIC HATpy3-
Kii, AeHCTBYIOlLIHEe HAa NOBOPOTHYIO uacTh Kpalia.

B kpanax-wrtafeaepax MNMOABECHOTO HWJAH OMOPHOTO THNA C NOBO-
POTHOH KOJOHHOH ME€XaHH3M IOBODOTA pa3Melaercs HBa Kho.bIleBOH
nosopotHoit niatdopme 5 (puc. 167, a), x kortopoil Goaramiu npu-
Kpenasiorca 3yOuatbtil Bernell / U ABYXPSI/AHO€ LIapHKOBOE OMOPHO-I0-
BOPOTHOE YCTPOIICTBO, cOCTosilllee M3 ABYX HaApyXKHBIX koaen 2 u 4,
cocayuHeHHBXx ¢ naatdopmoii 5, © BHYTpeHHEro KoJbla &, COCIIHCH-
HOTO ¢ NOBOPOTHOII KO.J0HHOM. MexaHusm momopora (puc. 167, 6)
COCTOHT H3 (.IAHLEBOTO 3JeKTpoABHraTtesst 6, COOCHOTO 1BYXCTYIIEH-
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92TOrO peavkTopa 9 M TOPMO3HOTO verpoileTBa 8 ¢ TOPMOZUBIM IHKH-
30M 7, VKDEUJEeHHbIV Ha BBIXOAAWEM H3 PeIyKTOpa KOHIE NPOMCIKY-
TOUHOro Ba.1a.

B paie kOHCTPYKILHI aBTOMOOHIBLHLIX KPaHOB, OCODEHHO npeina-
3HAYEHHBIN A3 CaMONOIrpY3KH, HAXoIsT NMPHMeNeNHe MeXawu3mvl Ho-
30pOTa BUHTO8020 WAM peexHo2o Tuna. Tak MeXaHlaM  M0OBOpOTa
(puc. 168) aBTokpana 4903 (cM. puc. 36, a) BbINOJAHEH B Bdle no-
BopoTHOH KOJI0HHBL 3, Ha KOTOPO# yKperiena lwecTepHs 4, Haxols-
wascd B 3alleryieHHH ¢ 3yGuaroll peiikolt 2. Dra pefika BuINNINACT
POJIb IUTOKA THAPOUMAHIIPZ C ABYMs nopwnsvu [ u 5, ofecneuu-
BAOMKMH TlepeMeilenne pelfikH, a cJe10BaTelblo, H NOBOPOT KOJOH-
#bl KpaHa B ABYX HampaBR.eHHAX NpH nolaue XHIKOCTH MOA JaB.c-
uneM B paGouyHe modoctu 6 ruapolllaHHApa. B BHHTOBBIX Mexalni3-
Max BMeCTO napbl peitha — WECTePHsT HCIOAL3YCTCH  1apa  BHHT —
raffka.

§ 35. Onpenenerive MOMEHTOB COMPOTHBIEHHUSA
B onopax KpaHa

Kpan na wenoasmxHoil KoJoHHwe. Beprukaasnas cuia Vo (em.
auc, 164), nedcteyrollas Ha BEpXHIOW OMOpY, paBHA cyMMC BCCOB
nosopauuBawiuxca uyacreit xpawa; V=G-+Gr+Gop, rae G- BeC
rpy3a; O —cyMMapHBIfi Bec 3JIEMEHTOB I[OBOPOTHOH uwacTH MeETall-
JOKOHCTDPYKIIHH, BK/lOuaomefl sec CTpeabl, pacrskek n T. n.; Gnp—
gec npoTHBoBeca (ecaM Ha KpaHe YCTAaHOBJEH NpoTHBOBeC). [opH-
JOHTaJLIYIO cuiy H, geificTBylomyio B Bepxilell W HHKHeH onopax,
onpefensioT W3 ypaBHeHHs MoMeHTOB: H=(GrpL+Ga— Gyb)/h,
rae L, a, b, h — pa3mepsl no puc. 164, a.

ITpu paGoTe KpaHa Ha OTKPHLITOM BO3AyXC .T0JKHO OblTb YUTCHO
aJHsAHKe BeTpoBoll Harpy3ku Wy, paGouero cocrosnus. [Ipn 3tom

Gl + Ga — Gpb + Wed
h

rie d — MJe4o AeHCTBHSA BETPOBOH HArpy3KH.
MoMEHT cONpOTHBJEHHS B ONOPax OTHOCHTCIBHO OCH KO.JTOHID

M(,:=‘/”nv+ MBH‘I“/WH/I )

1e My v —- MOMGHT TpeHHs B BepXHelt ornope oT cuasl Vi Myg — Mo-
MeHT Tpeuus B BepxHell omope oT cuasl H; My — MoMent  Ttpenus
1 HH/KHell omope of cuawl .

Tpasepcy BepxHell onmops! KpaHa ¢ HeNOIBHAKHON KOJOHHON BHI-
10AHAI0T JuB0 UenbHoxkoBaHo (puc. 169), nuGo co BCTaBHBIMH IIH-
1aMH. MoMeHT TpeHus B BepxHeH omope oT cuiwl H paBen

Moy=H —’;‘—f,

H=

1e d,—naMeTp uandsl, BOCOPHHHMAIOILCH TOPH3OHTAIBIYIO CH-
v Hy [ —-rosduunenT TpeHHs, 30a4CcHUe KOTOPOro MpPHHIMAacTCs
TO TaWLIM Ha ¢. 209,
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MoMeHT TpeHua B BepxHeil onope oT ciibl V npu HCHOIL30BaHHH
B NsATe YNOPHOTO LIAPHKOBOrO NOAIIMNIEHKA ¢ J1laMerpo uandu de
paBseH

Myy= sV -

Huxnioio onopy oOGLIYHO BBUIGIHAKT B Biile 0OOHML g8 poO-
JIMKOB MJH KATKOB, KaTAllMXc Nno Ko.J10HHe (puc. 170). Koanuecrso

PR R - R el

Puc. 169. llenbHoxoBaHaa TpaBepca Bepxieil ONOpLl KpaHa ¢ MO;IWHMA-
HHKaMJ Kauchus

K,aTKOB MoXeT OblTb paBHO AByM (pHuc. 170, a), ecam cuia H Ha-
npasJieila B O4HY CTOPOHY NpH paGoTe c rpy3oM u 0e3 rpysa, H ue-
Thipem (puc. 170, 6), ccau ona u3venser cBoe Hanpasaenue Hesa-
BHCHMO OT KOHCTPYKUHHM 00ofiMbl B Ka:KAblil naHHBIl MomenTt pabo-
TAalT TOJALKO JBa KaTkKa.

Kaxapli U3 KaTKOB nmepefaeT Ha KOJOHHY CHIY

Ne—*H"

2 cus w2

rAe o — yroJ Mexay Hanpasiaeruame cun N (puc. 170, a), ob6uuHO
npuHuMaemuli B mnpegenax 50—80°. Tlpu ycraHoBKe pOJNHKOB Ha
HENOABHIKHOH YacTH KOHCTPYKIHHM KpaHa HX pacnojaraloT Ha pas-
HBIX PaccTOAHHSAX APYr oT apyra UYToObi peryjupoBaTh 10.J0XKeHHE
POJIMKOB OTHOCHTEJBHO KOJOHHBl M KOMNCUCHPOBAThL HETOUHOCTH H3-
TOTOBJEHHSI PaMbl, OCb DOJHKA MOXKET BLIMOJIHATLCS C IKCUEHTPHCH-
tetoM. [Ipy onpeaeneHHn MOMeHTa CONMpPOTHBJAEHHS B HMXHell onope
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KaYyeHHe KaTKOB [0 HEMOJABHXXHOH KOJIOHHE paccMaTpHBaeTcd Kak
KauyeHue 1o MJIOCKOCTH H, C.J1€10BaTeJAbHO, OCTAOTCA crnipaBelaliBbiMi
3aBHCHMOCTH, BblBEICHHBLIC A4JAa KadeHisi Kosdeca 110 peancy (C\l.

SN

o AR

4 \\1-1.4
N ) N
-
1

.J
——

—

Puc. 170 Koncrpykuns Huxieil onopbl Xpana 1a KOTOHHC

ra. VIII), Torpa cusia conpoTHBJEHHS NBHXKEHHIO KarKa, HarpyKel-
Horo cuaoit N (puc. 171, a), paBHa

W=—%—(29—|—d,f),

rae d — gnaMerp MNOBEPXHOCTH KaTaHWs KaTka; d, — AHAMETP OCH
KaTKa; p H [— Ko3(hGhHIHEHTH TpeHHs, NpHHUMaeMble COOTBETCTBEH-
HO NO nallHLIM na ¢ 259 u B taba 25
Beipaszus N uepes H, nonyunum
H
Wem—— (2 d. r.
d cos a/2 (P_I- lf
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MoMeHT compoTHBIEHHsT ABHXCHHIO KAaTKOB OTHOCHTEILHO OIH KO-
JAOIHLL € YUCTOM TOro, uto cmia A, npuioxenliasg X KodoHie ¢ 9Ke-
HCHTPHCHTETOM OTHOCHTEIBHO JHHWH, COCIHHSIONIeH UEHTDP KOJOHHBL
C LCHTPOM PO.IHKA, co31aeT MOMCHT N, paBeH

Mun=W 242Ny,

rae D — anaMerp KOJOHHBI, N0 KOTOPOMY KAaTATCA KaTKIL
Iocie NMoACTAHOBKH B 3Ty (dopmyay 3uauenuis W n N noayuinM

.41.,n=—”—[<2s»+fdl>(—f—+ ) 2]

2esu)2

B stoit popMyae 3HaK «-}-» COOTBETCTBYET HenoABHXKHOH KOJOH-
ve (BHeuldst onopa), a
3HaK «—» Bpaulaouieii-
o ¢ KOJoHHe (BHYTPCH-
v AA0MERE s poaMKOBAS OHOPA).
B xatskoBom OIOPHO-NO-
\WT/? BOPOTHOM YycTpoiictue, B
KOTOPOM CH1a HepeiaeT-

cs1 He uepe3 och KaTka, a
yepes caM KaTOK, NOsB-
Henoboporrngy  HETCR TPeite KAuCRHIs
vacms Mo JBYM ONOPHLIM NOBEp-
xuoctsm  (puc. 171,6),
UTO NPHBOIUT K YABOE-
IO 3HAueHHH  CILIbE
rpenns, Ilpu stom Bu-
KYLLast ci1a HpHKJ1aIbBacTes K 0601y KaTka NpH MrHOBENHOM LeHT-
pe BpaLCHisd, pacloIoMeHoM Ha HENOBOPOTHOH dacTH ycTpoiicTna
B Touxe O. Toraa WD =2u.V, u ¢ yucToM IONO.IHHTCIbHBIX OOTEpb Ha
1penite TePIOB (P KOHHUCCKIX KaTKaXx) o Ha Npocka.ib3biBaHHe (NpH
uHpuuccknx katkax) noayuaem W =2NBu/D, rie $=1,3-+1,5.
B psiie KOHCTPYKUIH KpaHOB B0JblUoil TPYy30NOABEMHOCTH BME-
CTO ABVX- HJII YETHipeXKAaTKOBBIX ONOP yCTaHABAHBAIOT MHOTrOpO.JIH-
koBble onopul (puc. 172). Jlasg yMeHbIUEHHA NOTePb HA TpeHHe B HIX
HHOrna npuMensiercss cemaparop. Ilpunkvasi pacnpele’eHHe Harpy-
30K Ha POJHKH COOTBETCTBYIOLIHM pacnpcCiciIeHnio AaBJIeHHR Mo OK-
PYIKHOCTH WIIHHApA, olpefeasieM CcHJIAY, J1eiicTBYIOWYIO Ha POJHK:

Puc. 171. Cxewa pacueTa cisl conpot 1IBICHIS

N,=N,cos(x—Da,

rie o-— yRI0BON [Iar DAacnojioXKeHHs  pogaHkoB; (x — 1)a—yroa
MeA 1y cuaavmu Nyu N,

Cuia H pasHa cyvme npoekuH#i Bcex cui N Ha HanpasJaeHie
JUHH ClelicTBHA 3TOH CHIBI, T. €.

H=N,12N N cosx—1a.
s
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Orcio1a MakCuMaabHOE 3HaueHHe cHJBl, NPIARHMA0WCl puiK
K KOJIOHHE,
H

l+22c<:s‘2(x——l)u

1V1 =

Tak xak B npouecce paGoThl BO3MOMNKEH INepeHOC POJIHKOB, TO 3Ha-
yeHue cuabl N, yBeqMUHBAIOT M pacyeT BelyT Ha yCJAOBHYIO CHJY:
N 1,25H
42N e (v — D u

OOGblUi0 MIOTOPOJHKUBLIE ONOPHl CJOXKHEe H3rOTOBHTL H OllH NOJY-
uaioTcd  GOoabWHX raGapuToB, UYEM
ONopbl ¢ KATKAMH. OIIHZ]K() B MHOTO-
POJMKOBBEIX ONOPAX MOMEHT CONPOTHB-
JeHHS HECKO1LKO MCHBLUIC, TaK KaK B
HHX OTCYTCTBYeT Tpeuue of OCH KaT-
KOB H OCTacTCa TOJ1bKO COUPOTHB.IE-
HHE OT TpCHHS KaueHHa POJTHKOR 10
Kodonie. dTa  CHIA  CONPOTHBJACHHA
pPaBHA CYMMC CHJ1 CONPOTHB.ICHHS Ka- -
YCHHA BCEX HATPYZAKEeHHbLIX POJIHNKOB B
POJTHKOBO#H 00ofiMe:

\3'/'=W"1+2(\¥72—{—\\”3+ ...+Wx)=

dp t; 3
o

X(N2+/V3+--'+Nx)a

— N2

TR

Puc. 172. Cxema MHOIOPOJHKOBO#H

HaH Onophul Kpauna Ha KOJOHHE

L [N+ 2(No+Nyk.. .+ N

B 3TOM c/iyuae MOMEHT CONMPOTHBJEHHS BpAILEHHIO
WHII—W‘—‘I’P‘N + 20 (Ny+ N+ ...+ N,

Katku HuxKHEH ONOPBHI BLINOJAHAIT UHJIHHAPDHUYECKHMH Hiau Gou-
kooGpasuuivu. [locaegnne Gosee 1peaANoOYTHTE/IbHB, TaK Kak Ha Xa-
pAKTep CONMPHKOCHOBeHHA O0YK0OOPA3HOFrO KaTKa ¢ KOJIOHHON He
BJIHAKOT BO3HHKAIOUWIME TPH H3rOTOBJCHHH METANOKOHCTPYKLHH re-
pekoctl. Kailku  paccunTHIBAIOT 10 KOHTAKTHBIM  HaNpAXKCHHAM
{cM. § 32). OObIuHO OpPHEHTHPOBOUHLIT 1MaMETP MOBEPXHOCTH KaTa-
HUS poauka d, BbIGHpaloT M3 cooTHOWeHHs dp~(2,5+3)d,, rie
d; — amameTp ocH poauka (cM. puc. 170, 6). Ocb poHKa HITOTORIJSIOT
13 ctann 45 nan eraau 50, a ee gHaMeTp ONPEICISHOT 110 PE3Y.ILTATAM
pacyera Ha H3rHO MPH YCJIOBHH [Gy]= 0/4.
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PaGouyio nosepxHocts OCH pojaHKa NPOBEPRIOT N0 AaBJIEHHIO, NpH-
41HMaeMoMy BCJICICTBHE  MAJdBLIX  CKOPOCTCl  ChOWILXKENls  pPaBHBIM
10—13 MITa. Jdag npuG.aHKeHUDIN Pacueros POJdHEOB MOYKHO I[pH-
VMEHATL DPacyeT HO CPEeAHEMY VeJIOBHOMY AdB.IEHIIO MCKIAY PO.IHKOM

4 KOJOHHOH mo dopMmyae p=

<|p|, ricb—seicota paGouei

d,b
TIOBEPXHOCTH POJIHKA, ,[Ionycmmo[e JlaBjeHne B 3TOM pacuere [p]=
=7,5-=13,0 M[Ia npu TBepnocTH
Lo KOHTAKRTHLIX lI()BClel()CTeﬁ HE Me-
nee 11B 200

Kpau ¢ sHewuneii BepxHeil ono-

/ poii. Bepriukanbhas cusa Vo (cM.
LY T 777 puc. 165), neficTBylolias Ha HHX-
“°] HI0I0 onopy, paBHA, TaK Xe KK H

>< ~/ NJS KpaHa Ha KOJIOHHE, CyMMe Bcex
BeCOB TNOBOPOTHOH YacTu KpaHa.
: [opusonranvHas cuaa H, peicrt-

, ” ByIOlllasi B BePXHeH U HHUXKHel ono-
7 2 pax,
ﬂ‘//"/; ; H =(G, L+ Ga)lh.
oy
4 31eck 0003HAaueHHR TaKHe Ke, KakK
M OJA KPAaHOB Ha KOJIOHHE.
Puc 173 Cxema BepxHefi onopH kpaua O6e onoph kpana 3TOro THNA
HAa NMOAIUHNHUKAX KAa4YeHHA BLIMOJIHAKT Ha MNOAIIHMNHHKAX Ka-

ueHust (puc. 173 u 174). Mowmenr
COIPOTHB/IEHHST B OMOPax OMpeaesiioT Tak Ke, KaK H 1Jd KpaHa Ha
H#enoABMKHoI koJoHHe OOWiii MOMCHT COMPOTHBJAEHHS OT TPeHHHA B
onopax kKpala paBeH CyMMe MOMENTOB COMPOTHBJAeHUS oT cuibl H B
aepxHell 1 HuxHell otopax ¥ ot ciint V B HUKHCH onope.

Me=M, 11+ M-+ M.

Hanow onop Kpana padoraioT Ha n3rnd, a HUKHAA uanda euwe
1 Ha cxaTdHe oT cuabl V. MaxkcumagabiHoe HanpsixkKeHlie B HIKHed
mHandge B onacHoM ccucHHH (y 3ajedkH nangbl)

M, %

— < [5].
T <]

HonyckaeMoe nanpsxkenue [o]=0:/2,5. HsroroBasawT wandH
o6bluHo H3 ctadu C1b uau cranu 40. OGwHi MOMEHT CONPOTHBAEHHH
fI0BOPOTY, NpHUBEAEHHHIH K BaJy JIBUraTeJs,

¢ =

A4c==.__f£L__.

UyMy

TOT Ke MOMEHT NPH TOPMOXKEHHH MeXaHHU3Ma

Mom= Mo

(o
Uy
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TIpn yuete BeTpOBOH Harpy3k# CyMMapHHIi MOMEHT cCONMpOTHBJE-
“I4S TICBOPOTY, MpUBEAEHHBIH K BaJay ppHrare.d,

/wcyr\m = /Wc ‘I’ /wm

sie Ms— MOMEHT OT BeTPOBOW HArpy3ku Ha KpaH B pabouyeM CcO-
CTOAHUH.

ITpu pacuere npeanona-
raeTcs, 4To BeTpoBasg Ha-
rpyska AeHcTByeT nepreH- - T Y T
IHKYJIAPHO NJ0CKOCTH T TN
CTpeJbl, MNpPENnATCTBYS €€ % ==
ABHKEHHIO: 180 0 B

W AN A
MB_ €y ’ . L
rjie a— pacCTosgHHe OT
TOYKH NPHJIOXKEHHS paBHO-
JeHCTByIOLed BeTPOBOIl Ha-
rPy3KH A0 OCH BpalleHHsA
CTPeJIBL,

Kpausi ¢ mnoBoporHbiM
¥pyrom. B Hekoropelx as-
TOMOSHJIbHBIX KpaHax
ONOPHO-NOBOPOTHOE  YCT-
PORCTBO, COeAMHAIOLIEE TIO-
BOPDOTHYI0 YacCTbh KpdHa C
HenoJIBHXKHON 4acTblo
(puc 175), cocTOHT H3 3a-
KpeILIeHHOro Ha  Henoi-
BHXKHOH paMe Kpyra kara-
iUt 3, UMeloWero ¢ BHell- Puc. 174 Cxema Hikue#l onopel KpaHa-

Heil CTOpPOHBl 3aMKHYTYIO @ —C YuOpHWM  TMOMMMNNIUKOM 1A chepuueckod
wakée 6—c YUOpPHLIM  HOAUTHDHHKOM HAa CBRH-
KXPYIOBYKO HOpPOXKKY 8 oBoil {H0aKJAAKE
JIOPHBIX POJMKOB 2 NOBO-
poOTHOIl paMbl, a B HEHTPE — MNOJYIO CTYMHUY jilisl Pa3MCLICHHN BaJja
npusoya. Ha xpyre katanus 3akpensacH 3yOuaTulit BeHew [, BOKPYr
KOTOPOro o0KaTbiBAeTCA LUECTEPHA MEXaHH3Ma MOBOPOTA, YCTAHOBJIEH-
HOTO Ha NOBOPOTHO# uactH. Harpy3ku orT Beca noBOpOTHON 4yacTH
KpaHa u OT rpy3oBOro MOMEHTZ [epefalTcs ¢ NOBOPOTHOM uacTy Ha
HENO/IBHXHYIO paMy uepe3 KOHHUECKHe ONOPHBEE POJHKH 2, OCH KOTO-
PBIX COeJHHEeHbI ¢ MOBOPOTHOH pamoi. MoMeHT OF Beca CTpeJibl 4 Ipy3a
TPHXXHMAET DOJIHKH, PACIIOJNOXEHHBIE CO CTOPOHBI CTPeJbl, K HHUIKHEH
pabodeil MOBEPXHOCTH Kpyra KaTaHHf, a POJIHKH C NMPOTHBOIOJNOKHOA
CTOPOHBl — K BepxHeil noBepxHocTH. LlenTpanbrasa nanda kpyra kara-
HUS PasrpykKeHa oT nepenayd MoMeHTa.

HopmanpHas pa6ora OonopHO-MOBOPOTHOrO YCTPOHCTBA BO MHOIOM
3aBHCHT OT pa3Mepa 3a30pa MexXjay pOJUKAMH H ONOPHBIMH AODOK-
XKaMH LDVIAa KATAiKd YBCJIHUCHHC 3430DOB NPHBOAHT K POCTY yiap-
BN HArPYROK M YBEJHYEHHIO H3HNCA AOPOKeK u Te kawenus. J103-
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TOMV MIPH KOHCTPYHPOBAHMU HeOOX0AMMO UpeaycMaTpliBath BO3MOXK-
“OCTb pery.aipoBauus 3a3opa

B nocneanee BpeMsi B NOBODOTHBIX KpaHax Bce Oociblilee Npive-
HeHHe HaXoIAT CIHO PJH ABYXPAIHLIE ULIAPHKOBHE H PO'IHKUBBIE
CTIOPHO MOBOPOTHBIE ycTpoiictBa (pHc 176) Oanopsihble ycTpohHciBa

)

Puc 175 Onopno noBoporHOC yCIPOHCIBO aBTOMOOH 1LHOIO Kpana

(puc 176, a, 8) npuMeHSIOT AJs KPaHOB OTHOCHTE'IbIIQ Ma.l0il rpy-
3onoibeMHocTH JIByxpsiiHoe onopHo NOBOPOTHOe yCTpo#cTBO (pHC
176, 6, ) uMeeT BHYTpeHHIOI0 (HEMOABHIKHYIO) ONOpYy [/, COCTOSILYIO
H3 ABYX MOJYyOnop, cOeAHHEHHBIX 00JTaMH, ¥ NOIABIXKHYO onopy 2
¢ 3y0uaTelv BEHLOM, MpHKPENJeHHbIM K NMOABHMKHOII ONoOpe WAH H3ro-
TOBJEHHBIM KaK O1HO ledoc ¢ Hel JIBYXpsAHDIC yCTpPOHCTBA BOCHPH-
HUMZI0T KaK rOpPH30HTalbHble HArpPY3KH, TaK H HUATPY3KH OT ONpo-
KHABIBAKOLIETO MOMEHTa M He TpelyIOT TOHOJHHTCILIBbIX HeHTPHPYIO-
IWHX HJIH YIepKHBAOWHX dacMeHTOB Meim1y OerosbiMu J10POKKAMH
OMOPHBIX KOJeU pa3MellaTcs CTadbHbIC IMapuki 3, pasiefciibe
cenapatopoM Bo Bcex 3tux ycTpoilicTBax MCHOTL3YIOTCS CTaHAapT-
Hble IAPUKH H POJHKH, BHIIyCKaCcMBIC Npovsiltiennoctbio I1pn Bech-
Ma MasiblX 3HAUEHHSIX UaCTOTHLl BpaHIelMst HIAPHKH YKJa1bIBAIOTCH H
Ge3 cemapaiopoB BMNJAOTHYIO APYF K Apyry lIpluMcHenne uiapHxoBbix
HJH POJNHKOBBIX OMOPHO [IOBOPOTHDBIX y CTPOICTSE HO3ZBOIACT YMEHBLUNITE
norepu Ha TpeiHe Koubla Kpyros H3roToBISIOT I3 (Td1H a (eroBble
JOPOKKH 3aKaAUBAIOT H TOJMMPYIOT, 4TO  OOCCHCMIBACT CHHKENNE
W3HOCa 3.1eVMeHTOB ycTpoitcTBa PoankoBble 0lIOPHO NOBOPOTIHLIE yCT-
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poHCTBA MOrYT BBLIEPKMBATL OGOJLLINE HATPY3KH, Ye\l ILapHhOBLIE
Tex ke pazMepoB OI1HAKO WIADHAOBLIC KOHCTOYWIHI HNMC OT MCHb
IWHEe NOTCPH HA TPEHNE Il MCHEE HYyBCTBHTCILHLE K HETOUHOCTA T U3
TOTOBJEHIA M JdedopMallsaM CONPATACMbBIX pay

M

=

i
I

p

J—

Puc 176 Tlonepeunbic ceuennss 010pHO NOBOPOTHBIX +Py\IOR
@ 0 — WADHROBHLIN & & — POTLI0 LA\

Ilpu onpecaeneHuH HAarpysku na Teido KadyeHHs s ONOPHO MOBODOT
H0r0 )CTPOACTBA TAKOrO THIA CJEAYET YuecThb UTO B olUICM  nuae
CHCTeMa #BASETCH CTAaTHUCCKH HEOMPeICJIMMoil H pacnpetcienne na
IPY3KH MeX1Y OT1eJbHLIMH TCJIaMH 3aBHCHT OT JKCCTKOCTH €l CTCMb
M TOYHOCTH H3I'OTOBJICHHs ec 3J1CMCHTOB [lpn npoexruposauin crpe
MSTCA €O30aTbh 1O BO3MOXKHOCTH (0J€e MCCTKHE KOHCTPY KILIH

MoMeHT TpeHHSt NMPH BpaLleHHH MOBOPOTHOIN 1ATHOPMLI Hd .a-
PHAOBOM Kpyre ONPEene/AIT ¢ y4eTOM 1ABJICHHA HA Wapsl OT Bep
TUKanbHON Harpyskn Nyy m Mowvenrta My, BoCchpHINNMaeMuLIXx 0nop
HbiM ycTpofictsom (puc 176) IlpuHuvas 3akoH pacrpeletcHus ie
topmanuit AuHeANBIM M CUNTAA BCPTHKA THHY10 HAIPY3KV PaBHOMED
HO pachpefeseHHOR MexKAy BCCMII WlapaMii psila, CPHEHTHPNBOUHGE
cymMapHoe 3HaudeHHe HaunGoLIICH HArPy3hi HA TEAO hAUCHHA

Al 1
N:(Nlp—j-‘z,ZS )—_

oo nHs1d

311



TAe 7 — YWC.JI0 Te Kauenust B 01HOM PAly; rp— paiuyc OCrosoi
LODPOKKHU; o — yroil HAKJOHA ONOPHOH  peawini K TOPH30HTAIH,
MoMeHT CONPOTHBJIEHHs BPALLEHHIO OUOPHOrO KPyra ONPCICISCTCR
N0 chelyioulHM opMyanaM:

N7 Mop Iip
M, = - 1pu —
i J sy P Ny, < 2
v, ——f N L M Nl
HViqp == SiL v Kpr‘l\'p i Ykp Kp 2 |
IWKP Twp
Ipu
P

roe Myp—- MOMEHT OT HOPMATHBHBLIX COCTABJIsIONLIX HATPy30K, Jefi-
CTBYIOWIUH Ha OMOPHBbII KPYr OTHOCHTENbHO OCH, Npoxoisiued yepes
HeHTpP Kpyra HOpMalbHO K naockoctd moaeeca (cm. TOCT
13994—81); f— npuBeacuuniit kodydduunent conporupienus: j=001
Aast wapukossix U f=0,012 pas poauKoOBBIX KpyroB; Nyp— cymMmap-
Hast BePTHKAJbHASA HATPY3Ka HA OMOPHBII KPYr; rnp — CPERHHH painyc
OTNOPHOTO KPyra 110 AOPOXKKe KaTaHHsd; v — YroJ Hak/JIOHa K FOPH3OH-
Tajad CHJ, AefiCTBYIOUWIHX Ha 11aDHKH HJAH DOJHKH ONOPHOTO Kpyra;
Oxp=(1,3+3)10—*Nyp, rae Nyp BripaxkeHa B xH.

VuyurniBass Hen30eXHYW HEDABHOMEDPHOCTb paclipefeseHHs Ha-
TPY3KH MexAy TeJaMH KaueHus, cuna N He [o/XHA TIpeBHILAaTh Mo-
JIOBHHBl AONYCTHMOH CTaTHYeCKOH HArpy3KH Ha Ten0 KaueHHs BLIG-
paHHoro pa3Mepa, NpPHHHMaeMoOit NPH pacueTe NOAUIHIHHKOB Ka-
q4eHHSs.

§ 36. Ilyck n TOpMOXKeHNe MexaHH3Ma NOBopoOTA

Tpoutecc nycka. YpaBHeHue MOMENTOB NpH NHycke MexaHii3ma
HMeeT BH1

A/l",\kh:‘/WLJ."‘}”uul+A/Iuﬂ2+‘/”un3_‘l—""m (07)
rie Mpyex— Cpennuil nycKOBOHl MOMEHT ABHrartels, Onpele.iseMuii
no ¢opmyae (27) nan (28); My — MoMelT oT ¢ HHepWIH Bpa-

WAOWKUXCT 3JeMeHTOB NpHBoAa, onpefedsieMulil no ¢opmy.ae (37);
Myuo — MOMEHT OT CHAB HHGDPUMH TIDy3a, BpallalOUIErocs OTHOCH-
TeJBHO OCH TNOBOPOTA, MPH MAKCHMAJbHOM BhiseTe; Myu; — MOMEHT
OT CHJA HHEPUMH NOBOPAYHBAIOWIHXCA yacTed MeTa/TOKOHCTPYKUHH;
M — cymmapHBII MOMEHT COIPOTHUBJEHHST NBHXKEHJIO B ONMOPAx Kpa-
Ha; My— MOMEHT cOTNPOTHBNEHHS BETDOBOH HArpyskH, yUuHTLIBAeMbii
npu paGoTe KpaHa Ha OTKPHITOM BO3AYXeE.

Bce MomeHTh B ypaBueHuu (D7) npuBeAeHbl K Bajy JABHrareds.
3Hayenne MOMEHTA CHJb HHEDUHH TPy3a ONpEIeJdsloT CJel1yIoUHM
o6paszoM: u4ToGH COOOWMHTL rpy3y maccoil Q, pacnosoxeHHOMYy Ha
BHJeTe L, yraosoe yckopetiie ¢=dw/df, HeoGXoa1MO K CTpe.ie NPHIO
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XKUTb MOMOHT

d
My=Je=QL2 22—,
dt
KaK H npemue, npHHuMaeM YCKOpPE€HHE B TE€HEHHe Ipouecca nycka
[(}] ®
fnocrosiiubM, Toraa a1 =— y Te {y — NpPOACJKHTENBHOCTL NTEPHO-
i

Jaa nycka, ¢. IloacTasiias B 9T0 BbIpa’keHHe 3HAUEHHE YIJIOBOH CKO-
POCTH w=nnc/30 M BBIPaXKas YyacToTy BpPalLeHHsl CTPEJbl rng, 06/MHH,
uepes UacTOTY Bpallelist ABHraTegdss MRe=~MN/uy, NOJAYy4aeM MOMEHT
CHaBl HHepUMHM TPYy3a, AeHCTBYWOIUMA OTHOCHUTEAbHO OCH CTpeJbl, B
cjelyiolneM BHAC:

QL

30[11“\1

M2=

[IpiBeIeM 3TOT MOMCHT, BLIPaXKeHHbLIi B HBIOTOHAX Ha MeTp, K
221y ABHTaTe 141
QL

“xy 02
9,35¢,ux

/VI""?=

rile Uy H mm-— COOTBETCTBEHHO ofuiee nepelaTovyHoe YHCJAO H KnR
MexaHu3Ma NOBOPOTa OT OCH CTDE.]Ibl A0 BaJja ABHraTels.

MowmeHT cna nHepunun NOBOPauMBAIOWIINCA HACTCI  MCTALTOKOH-
CTPVKUKH, AefCTBYIOUIHH Ha ocH NMOBOPOTA CTpC.Ibl, IIPEACTaB.IAeTCs
"3K cYMMa MOMEHTOB, KOTODbIC Ha[M0 MNPHJIOKHTL K OTIeibHbM
3/71eMeHTaM MeTaJJOKOHCTPYKUHUH, YTOOL COOBWHTD HM YIJI0BOE YCKO-

neHue e=w/fy:
n

{ nn, E !1
® W, w w Al 1
My=Jy ~2 - 2 In——=— ¥ S =
4 2 eae
=l e et = - 3tguy
pyes
~ae Jy, Jo, ooy Jn— MOMEHTH HHEDUHH OTI€JIbHBIX JICMEHTOB NOBOPOT-

J0{1 yacTH METaJJIOKOHCTPYKUHM (CTpeJibl, NPOTHBOBECA, pacTANexK,
1101K0COB ¥ T. 1.).

MoMeHT MHepUMH NOBOPAaYHBAIOUIHXCH 3JEMEHTOB MeTaJJOKOHCT-
pyKuud (B HBIOTOHAX Ha MeTp), NPHBEAEHHBIH K Baay JABHraTeds,
paBeH

4
M ‘

w3 = =<
! 9,558,142 7y

YuluTelBafg 3TH BbIPaXKeHHs, ypaBHeHHe (57) npeacTaBIAETCA B8
cieaymolieM BHie:

Allll)'CKz‘Mc -{'(1,1 -= 1,2) .’1'1] __I,_ QLZ’II __l__

9,55¢), 9,55!.,11‘\2‘7,“
m
ny : .I‘
1 1
Ty M (58)
200 L Ty
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Bpems nycka 1as mexannsvos noBopota KpaHOB Hep8od epynnbl
CHpPeieAIOT B 32BHCHMOCTH OT pexkMa palboTh 1o dpopmyae
0
fy= L2 (59)

i
ang

rie f-— penOMCHAYCMBIH Yroll 1IOBepOTa CTpeEtdbl 33 BpeMsa [ycKa:
A0S HePBLIX TpeX TPYun peAKHMa paboTh KpaHoB P=uo/12, naa 4-i
H 51 rpyna p=m/9, aas ocragabHbXx rpynn B=mn/6; n.— HOMMHAAb-
Has 4acToTa BpallCHMs CcTpedn!, 06/vul.

Iast gropod epynnst KpaHoB BpeMsi MYycKa, a TaKXe H BpeMdA TOp-
MOXeHHA BO H30exaHHe CHALHOTO pacKauliBaHHA rpysa npHHHMaeTcs
oovito {24] paBubim 3—5 ¢ npu orcytetBiH Berpa H 4—10 ¢ —
IIPH U4/JHYHM BETPOBOH HArPY3KH.

MOMEHT COMPUTHB/IEHHS] NOBOPOTY OT CHJ TPEHUS B MEXaHM3Max
NOBOPOTA € MailiMHNLIM NpuBoioM oCGuluHo B 3—-10 pas mciblue Mo-
MeHTOB OT cu1 uHepuuu. IlpeaBaputenvbHbell BBIOOpD ABHraTesNs MOXK-
HO IIPOM3BOAKTL MO MOMeHTY [24]:

M= ‘”c "[" ( la 1 -- 113) (‘WHHZ +/wnu:3)/Kna

rae Ky-— KpaTHoCTb MYCKOBOIO MOMCHTA, TIpUHIMAaeMasl 10 NacmopTy
3jeKTpoiBHraTesd. BoiGpanHulil ABHIrartesn Heo0X01MMO TNpOBepAThb
N0 IYCKOBOMY MOMEHTY, KOTOPBII A0.1:KeH OBITb OJM30K 1O 3Hade-
HMIO K BeJIMuYMHe, ompcieasicMoll no ypapHenuio (58), npu BpeMeHH
nycka, Halizennom mno 3asicumoctd (59). Ecau nyckoBoil MOMeHT
ABHTaTe/si 3HAUKUTeAbHO MEHblle NYCKOBOI'O MOMEHTa, Onpeje.1eMoro
no ypasHeduio (D8), TO BpeMs mycka YBC.IMUHTCH H COOTBETCTBEHHO
CHH3HTCA IPOH3BOMHTEJNbHOCTb. YCTAHOBKAZ ABITaTeasl cO CJHILKOM
6OJbIIHM NMYCKOBBIM MOMEHTOM MPHBOJAHT K NOSIBJEHH!O [OBBIIEHHDIX
AMHAMHYeCKHX Harpys3ok, OTpHLATeNbHO BJAHAOUWIMX Ha padoTy
3JeMEHTOB MexaHuU3Ma MOBOPOTA M MeTaJJOKOHCTpyKuuu. B amexa-
Ril3MaX [0BOPOTa, HMMEIOILHX HEeCKOJbKO CKOpOCTell, AJds MNepeK.aio-
ueHHs ckopocTell npasuya [ocroprexnanszopa paspelwaloT UPHMEHATH
(PHKUHOHHBIE HJIH KYyJauKOBHeEe MY(TH BK.IIOUEHHS.

Mpouecc TopmomeHusi. MexaHH3MBl [OBOPOTA I'PY30M0/bEMHBIX
MallMH ¢ MaWHHHBIM MPHBOAOM HMeOT TOpMo3a, oflecrnevnBaionile
npexpauieHye ABHXKEHHA Ha ONMpeNeJeHHOH J/MHe TOPMO3HOTO NYyTH.
TopMo3HCH nyTb He J0/XKeH NpeBbllllaTh AONYCTHMOIO 3HAUCHHUA TNPH
NeHcTBMU BeTpa B HaANpaBJeHHM NMOBOPOTAa NpPH AONYCTHMOM YKJIOHE
NyTH AAA padouero COCTOAHHA KPAaHAa; TOPMO3 /JoJ:eH o0ecleuHBaThb
MJaBHOC TOPMOXEHHE NPH oTcyTcTBHH BeTpa. Ha wmexaunsmax mo-
BOPOTa C PYYHBIM NPHBOAOM yCTalaBJNIBATH TOPMO3a He o0A3aTe.ls-
HO, €CJH HCK.JII0YeHa BO3MOIKHOCTb CaMOIPOM3BOILHOIO HOBODOTA 1101
aeficTBHeM BeTPOBOiIl MJHM Kaxo#-AHOO HHOIl BArpy3KH.

TopMo3a MexaHH3MOB NOBOPOTA TPY30MOALCMHLIN MAaUIUH 10JK-
Hbl OBITb HOpMaJbHO 3aKpbiToro THHa. Ho Ha MexaHusMax 110BopoTa
HAUICHHBIX H MOPTAJbHbIX KPAHOB AONYCKACTCH yCTAHOBKA ynpaBJjse-
MBIX TOPMO30B HODPMAaJbHO OTKPLITOro THna. B atom cayuae TopMO3-
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#0011 MOMEHT, CO371aBaeMblil yCHJUCM KPaHOBULIKA, MOAKET H3MCHALL-
c5l B LUMPOKHX npejenax v oleclueuusarth IL1aBHOE TOPMUKCHIC Me-
xaHnsma. Kpome toro, ecam 3JCKTPHUECKAS CXEMA BRJIIQUCIHNS MOXA-
HH3MAa NpeAyCMaTPHBaeT BO3MOKHOCTb TOPMOXKEHHS 2jexrpelsdiare-
JieM, TO NPH OTKJIOUYCHUHW 3.1€KTPOIBHIATCAS TOPMO3a MOIYI HE an-
MBIKATbCsl, H B 3TOM CAYyUAE MOXET OLITh HPeIYCMOIPEHO 3aMLinlNINL
(pasvbikanue) ToOpMo3a Jo0asoulloil  KHOIKOE  npy  neiirpaiui.m
J10.70KeHUH KOHTpoJJiepa.

Jnst MexaHHM3Ma NOBOPOTA YpaBHCHIE MOMEHTOB DM Toj vi.Le-
HIK HMCET BHA

/W1 + ‘/”r.. = "wr.nul+ “”r.nu?:— ',”r.u 3 _E_ -}”r.n' (60)

MoMeHT CH1 MHEpPUMH Bpawlalomwuxcst mace dexanusva M, .,
anpereasieTes o ypasueHio (37), KaK M LIS MINZHB L0 N 00a
H TNepelBHKeHUd.

MoMCHT cHJI HHEpIHH NMOBOPAYHBAIOILCIOCH Ipy3a (B Niwol i
Ha MeTp) BHIUHCJAAIOT 1Mo dopMyJae

QLA 1y

/”'r.mzl - o
9,538,107,

rae Q — macca rpysa, kr; L — MakcuMaiubHbIl BT, M; Ay — HACTO-
Ta BpaUleHIi Baja 3J1eXTpoiBlratens, o0/Mun; fy-— BpeMs TOpPVOLe-
HHA, C; Ny U Uyn— COOTBETCTBEIHO KN M [ePeIaTo [Hoe HHEI0 MeNa-
#r3Ma. MOMEHT CHa HHepUHH HOBOPAuNBAIOUICHICA 4acTH MOT41710-
KOHCTPYKIHH

M —

THH3 = .. 2
9,50¢ uy
MOMEHT BETPOBOE Harpy3KH IIpH TOPMO2KEHHH

W.ary

Uy

M=

Teld

rAe a— Iie4o AeilcTsHsl PapnoACic1BYIOUIC RCTPOBOIL HATPYIWE -
HOCHTEILHO OCH IIOBOPUTA Kpala; OCradibhbie GOO3HaueHHsT B is) X
NOCIeIHHYX 3aBHCHMOCTHX COOTBETCTBYIOT o0O3HaucHisM B (Bopyyv.iax
IJIs pacuera MOMEHTOB [IPH NYCKe.

¥Yroq noBOPOTa €TPe/bl, COOTBCTCTBYIOMUI PEKOMCHIYEMOMY TOpP-
VO3HOMY MNyTH, Takoil :Ke, Kak npu nycke. Torga Bpemsi TopMoke-
HUS paBHAETCH BPEMCHM NYCKa, 7. €. lp=In [Ipn 210M 3aMelaenys
NpH TOPMOXMCHHHM N0 a0Co/I0THOI BeJUHHE DABHLL VCKOPEHHAM HpH
nycKe, a CJIeAUBATCIABIIO, MOMCHILI AHEPIMH H BalNpHACIHHI B 3.10\MCII-
rax KpaHa MpH NYCKC I TOPMOMCHUHM TaiAKC 01iLaKOBLL

[loacrasus Bpemsa TopMOMKeHIS B ypasiende (60), MomHU onpe-
AeJqHTh HOMHHANBLHOC 3UAUYCHIC TCPMO3HOIO MOMEH12, HPOH3BOIANLC-
rO OCTAHOBKY Kpala Ha pPCKOMCHAYeMOM I1VTu TopMoxKcuus. laa
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NOPTaJbHBIX KPAHOB MPH MNPHMEHEHHH YNpPaBJAAEeMBIX TOPMO3CB Bpe-
M# TODMOXEHWS NPH HOMHHAJIBHOH cH/e€ HAXATHA HA Nelatb YIpas-
JIEHUA TOPMO3aMi, npuiimaemoii B npeaenax 80—120 H, u npu or-
CYTCTBMHM BETPOBOH Harpy3KH M YKJOHA KpaHa cOCTasJasieT He MeHee
3—5 c. [IpenoxpanuTesbHble yCTPOHCTBA B BHIE PPUKIHOHHON My(ThH
npeneabHoro MomenTta (cM. puc. 162) wau cpesawuiuxcst wtudToBR
OrPAHHYMBAIOT 3HAYEHURN HANPsKeHHH, BO3HUKAIOIIHX B 3JeMeHTAx
MexaHH3Ma B MNepHOAB HEeYCTAaHOBHBILErOoCA IBHXKEHHA, a Takke
NpeaynpexaAaoT NMOJOMKY CTPeJbl H 3JIleMEeHTOB MeXaHH3Ma H.JIH Of-
POKHILIBAHHE KpaHa, eCJH MOBOPAUHBAIOLUINECS UACTH METaJJI0KOHCT-
PYKUHMH 3a1eBalOT BHelunue npensatcTBHS. IlperoxpaHnTesnbuyio Myd-
Ty paccuuTbiBAOT HA Mepenauy B NEpPHO PAa3roHa MOMeEHTa:

R ’ ’
anenow:m(Mc+A/LI2+M3+Mn),
rie 4; U M -— COOTBETCTBEHHO MEepefaTOYHOe YUCJIO M KM MEeXaHH3Vg
MeX1y OCbl0 BpalleHHf KPaHa W BajJoM, Ha KOTOPOM YCTAHOB.ICHA
npenoxpaHutenbHass Myorta; k=1 15— kosdpdbuunent 3zanaca; M./,
My, Ms, My’ — cOOTBETCTBCHHO MOMEHTbI CONPOTHUBICHUA, CUJ HHEPLUUR
H BETPOBO#l HAarpyskH, AeHCTBYIOIlYe OTHOCHTEJILHO OCH MNOBOPOTA.
Bo n36exanie nosBAeHIA B 2JeMCHTAX MeXaHH3Ma 4pe3MepHO (oab-
WHX AHHAMHUECKHX HATPY30K B Me€XaHH3MaXx [0OBOPOTAa He b3 NpPH-
MEHSITb CaMOTOPMO3slllHe YepBAYHblE TlepeAauH.

§ 37. 3aeMeHTbl MOBOPOTHLIX KPAHOB

Kononubl, Ha KOTOPHIX pacnoJioiKeHa NOBOPAYHBAWOILAACA YacTh
METaJJIOKOHCTPYKUHH KPaHOB, OOBIYHO HM3TOTOBAAIOT H3 cTajell Cr3,
Cr4 u Cr5. Pasmep nomnepeuHoro ceueHHs KOJOHH ONpejeNsioT H3
pacuera Ha u3ru6 ot cuanl H (cM. puc. 164). Maxcumanbhbii Mo-
MEHT, M3rnbalomuii KOMOHHY Oe3 yueTa BeTPOBoil Harpy3KM M BO3-
MOXHOTO yKJOHA, PaBeH

14
Mypaxy=Hh= Grpl' +Ga—@, pb'
JlnameTp KONOHHBI B DACYETHOM CEYEHHHM

3 ——
MH"Ia“

g
a> 0,1 {s,]

’
rae [o4] =0:/2,5
Ko.oHHy, uMewiyw Goabliyl0 BBICOTY, HeoOXOHMO NPOBEPHTH
Ha ycTofiuuBOCTL OT cxKaTust cuyoli V. OObIMIIO BHICOTY KOJOHHDI MpH-
HHUMal10T He OoJiee MOJOBHHBI BBICOTHI KpaHa M He CoJgce 3 M. Ilporu6
BEepPXHEro KOHHUA KOJOHHBI NMPHUBOAUT K [MOABJEHHIO YKJIOHA (epMbl
KpaHa, MO3TOMYy ero Heo6XOJHMO YYHMTHIBATb NPH Ha3HAYeHMH pas-
MepoB KOJIOHHBL. JlonmyckaeMoe OTHOLIeHHe MaKCHMaJjbHOro nporuGa
KOJIOHHB! K BHUJIETY KpaHa NpHHUMaercd B npenenax 1/400—1/300.
HuxHu#i KoHel, KOJIOHHBI HMeeT (POPMY LHJIHHADA HAH yCEUEHHOro
Konyca. Konuueckuii Koney KOJNOHHB YCTAaHaBAKBAIOT B KOHHYECKOM
JKe rHesne ¢yunaMeHTHol nJaHTH (puc. 177, a), mnpHueM yKJIOH
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o6pa3syomedi Kodyca npuuuMawT B npegpenax 1/15—1/20. XBocToBHE
KOJOHHBW paboTaeT Ha cMsaTHe OT cHAn V u or momenra M=HEK
(cm. puc. 164). Hdnnuny xBocToBHKa BbiOMpawT TakHM 06pa3ov, uro-
6Bl MAaKCHMAJbHOE HANPIXKEHHE CMATHS HE NPCBbILIAN0 AOMYCKaeubly
3HayeHuil. Dniopbl HampsikeHHH OT MoveHTa M no AauHe ohpasyio-
Ilefi KOHyca HMMEIOT BHA TPeyroJbHHKa NPH MAaKCHMAaJbHbIX 3Haue-
HHsX HanpsiKeHH# og M o (pre. 177, a). Ha Bepxnem yuyacTke xBo-

“h
7) M

dyy

Puc. 177. CxeMa pacuera XBOCTOBMKA KOJOHHH C KOHHYecKoil (a)
H ¢ UHAHHADHYecKOH (6) MOBEPXHOCTHIO

CTOBHKA HampaAmXKEeHHE CMATHA PaBHO o =xo0s/b ¥ Ha HIKHEM
0" =x0u/b. MOMEHT cHJI, cO3AaBaeMBIl 3THMH HAMpAXKEHUAMI, YpaB-
HOBewuBaeT BHewHHH MomeHT M. Toria, mpuHuMmasa IJas ynpouleHus
BHIBOJA, UTO Ha BEPXHEM Yy4YacTKe XBOCTOBHKa AHAMCETP ero paseH d,
a Ha HIXHeM d, 1 UTO Ha TOJIOCKe MHNIPHHON dy 1aBjeHHe Mo  1vre
KOHTaKTa XBOCTOBHKA ¢ MJMTON pacnpeicieHo paBHOMEDPHO (XoTd B
OeHCTBHTEIbHOCTH [AaBJCHHe paciipeie]eH0 no KOCHHYCOHIaTLHONY
3aKOHY), noayuaeM

H
Hh= |

b
o' xd,d x \ "xd, d x.
a

a

[TomctaBaas ciofa 3HadeHUua o’ 1 o7, uiuceM
o
Hh= =2 (x2dx+ \x?dx. (61)
a

Cunbl, aeiicTBYIOlIHE HA BEPXHIOW H HHXHIOK YacTH XBOCTCBHKA,
paBHH MexXny coboii:

H b
Ss’dnd x=|o"d,dx,

a
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orRyda oudp=oyd,, T. e. MaKCHMa.ILHOG HanpsiKelliie CMATHA
Gu OT MoMeHTa HI Bo3nHKaeT Ha HiKHEM Kolille XBOCTOBHKA, HMEIO-
uem  Menbwiné anamerp. [locae wuHTerpuposanns ypasuenus (61)
no.lyyaem

31 hb

T od (b —ay

[Tpn a=0 (rues1o miHTH He HMEET LCHTPAILHOI IPOTOUKH)
3Hh
2dab2

H

BC})TIH(HJI:H&M cuga V pacnpejeJcHa paBHOMEpHO 110 IOpH30H-
Ta.LHOI HPOEKIIHH NJOWdIW 1He31a IJHTh:
g+ d b—a
Iyl g A ,
2 b

=

rie A= (ds—du) /2.
Otcioaa nanpsiKeHde
Ve

T (‘!Em— (l';::) b --a)

Iy —

upit =9
4V

a (ds—di)

[

CyuMapuoe HanpskeHue B HMXKHEH TOUKe XBOCTOBHKA Ou-tov <
< [oeu). Honyckaemble HanpsiKeHHs TPHHMUMAIOTCA PaBHbIMH: 1Jd
uyyryHuoft manThl  [Ocu] =25+30 MIla; ans  cranbHOR  NUIHTH
[oem] =50+60 MIla. Mcxons u3 3THX AanHBIX, ONpEesioT HeobXo-
OUMYK IJHHY XBOCTOBHKAa KOJOHHB. [lpu npoekTupoBaHHH O6BIMHO
337al0TCH pa3MepaMH XBOCTOBHKA KOJIOHHBI, NMPHHHMAas ero AJHHY
B npejedax 2 b= (0,9-+1,5)dcp, rae dep= (dy-+dn)/2 — cpenuuil aua-
METD XBOCTOBIKA KOJOHHBL

Hurundpuueckuii xsocrosux (puc. 177, 6) BCTaBIsioT 0OGBIUHO B
csapuylo pavy. Beprukaabhyio cuiay V B 3ToM cayyae BOCIOPHHHMAET
¥oabUeBOil BBICTYN. XBOCTOBHK PacCUUTHLIBAIOT HA CMATHe Mo cuae N,
BORHUK2IOUIEH MeX1y XBOCTOBHKOM H paMoil oT MOVeHTa, H3rubaio-
uterc Kosouuy: Hh=Nh,, otkyna N=FHh/h,. Hanpskenne cmstusa

N Hhr
I u= = ‘(}ljmll‘

bd dah,

rae [acw] =120--140 MIla nasa pamebl, u3rotopaennoil u3 craau Cr3.

Bepxuaga tpasepca kpana (cM. pHuc. 169) npencrasasier coGoit
r{e31o A4as MOAUTHIHHKOB H ee OOBIYIO H3rOTOBJIAIOT KOBKOI M3 cra-
au Crt oyan Ct5. Jlns coeillHeHHst ¢ MeTaLIOKOHCTPVKILHe! KpaHa
TPasepey cHAGXKAKT WIHNAMIT KHIH OTBEPCTHSMHI AJs BCTABHBIX Y-
nos. Tpasepca padortaer ua u3rnd or ¢ H u V ¢ MaxkenMaasibiyy
H3ruGawuliIMH MOMEHTAMH B CPElHEM CCUCHHH, BbI3LIBAIOULHMH Ha-
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IIPSIKEHHA:
Muyy My

SuH = s Tyv= . ’
u W, " W,

rae Mym W Myy — pacucTHble 3HauCHHsl H3rnfalouiiX MoMenTos, ieil-
CTBYIOLLHX B cpeluem ceuenun tpasepce; W, u W, — momeuror co-
NPOTHBAEHHUA CPEAHCrO CEYEHHs TPaBepChl OTHOCHTENLHO TOPH3UH-
TaJIbHOM M BepTHKAJbHOI oceil.

Makcnma.bHoe  Halp:xKeHue OfF N
narnba onpeCsioT Kak CyMMy Ha- Y .__!
HpsiAeHHH 0T 13rn6oB B FOPH3OHTAIL-
HOIl H BepTHKaIbHON MIOCKOCTSX:

dmax=cﬂ”+ Sav < lgu]’

rie [Gu]=0'r/2,2.

Munsl Tpasepc nposepstor Ha 13-
rH6 M Ha cCMsiTHEe [X [NOBEPXHOCTEH
COMPHKOCHOBCHHA ¢ 3JCMCHTAMH Me-
ra N IOKOHCTPVYKILHH, HAa KOTOPhIC OHH
onupatorcd. Pacuernoit ¢nioil B 310M
cayuae sBIfAETCH paBHoAelicTsyioulas
cud H/2 u V/2.

dynpamenTHble naunThl 11€00X0LI-

AMBl LTS VKPCIWICHHS  KO10HIT KPaHoB
na ¢yHaawvceirre (puc. 178). Mx ofbiu-
o OpHKpenasnoT K dyniaventy 060.1-
ravu. Tlaury n3rotos.stior J1iTbeM 13
2TAH HAM MYLYH3 W CBADKOM H3  pic {78 Crema  dviriavertitof
ctadu. OHa COCTOUT N3 UECKOJBKIX HAUTL Kpapsa ¢ HCNO LI AION  KC~
PajaHa.bIbIX Jall, 10 KOHLAM KOTOPLIX <101HOIl
nacroaarawrca Qymiavcutisie  60.1-
Thl, 4 B I€HTPE HAXOIUTCH THE310, B KOTOPOE BXOAHMT XBOCTOBHK KO-
Jodnn. Pacuet onopHo#l niomaisn GpyH1aMeHTHOH TLIHTLL NPOH3BOIAT
13 YCJICBHIT coxpaHeHns IPOUHOCTH (PyHAAMEHTa B CTLIKC € M.II0H H
nleclieuenysi UCPACKPBITHA CThiKa NOJA B/iAlHeM JelcTBls Ha IIUTY
onpokuisizaouwero vMomeHra M=HhA y seprukadsnoil cuawm V), co-
cTOSIULCH M3 MaKCHMAJLHOW BepTHKAJAbHOR uarpysku V na xodouny ot
Beca KpaHa, Bcca KOJNOHHB M Beca nantbl. Ilpe pabore xpauna Ha oT-
KPBITOM BO3J1yXe K OllpokiibiBalouieMy momenty M=Hh ot Beca rpy-
33 ¥ KOHCTPYKIHH KpaHa Heo6GX0oHMO A06aBHTL MOMCHT OT BETPOBOH
Harpy3KiL.

Ecan npuHATE, YTOo OCHOBAHHE IJIHTH OCTAaeTcs IJOCKHM BO BCE
NMePHOABl HArpyXeHHs KPaHaA, MOXHO CUHTATb, YTO HArpysxu B 060J-
Tax OT ONMpoKHIbIBawUlero MOMeHTa M 1pONOPUHOHAILHB! pPacCTOA-
uuo { (puc. 178) ot ocu Gu.iTa L0 OCH Y — i HOBupula ¢)HAaMelI-
HO# MJHTH, T. €.

il L Fy I

F, S A Iy
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OnpoxuasiBatonuit MoMeHT M ypaBHOBelIMBaeTCs CyMMOH MOMEH.
TOB CcHJ B 60ATaX OTHOCHTENbHO OCH ONpOKHJBIBAHHA Y — Y.

M= Flyiy+ Folyis 4. & Fulyin,

vae {y, ig, .., ip— YHCJAO O6O.TOB, HAarpy>XeHHBIX COOTBETCTBEHHO CH-
aamu Fy, Fo, .., Fn ¥ pacnojoxeHHbX Ha pacCTosuuu [y, ly, .., In OT
ocH Yy —y.

B Gonrax BO3HHKAIOT HaubOJblIMe HANPSXKEHHs, KOrjia cTpeja
HAXOHTCH B IJIOCKOCTH X — X, MPOXOLAuMieli yepe3 LUeHTP (pyHIiaMeHT-
HOIL ILIHTBL.  DTO NOJOxKEeHHe sBJAETCA pacueTHbIM. Bcece apyrde
T0J00KEHHsT AaloT Gojee OnaronpusTHOe pacnpeleleHHe HarpysKH
Mexy Goatamu. Pelliasg coBMECTHO NDHUBEIEHHYIO cHCTeMY ypaBHe-
H1M, onpelensIoT MaKCHMAaJbHY BHCIUHIOW Harpy3ky Ha OO0JAT oT
ONPOKII1LIBAIOMIETO MOMEHTA:

Ml Al
Fi= 2. 2. 1 2, o« : :
llll+lfz'l-2+...+llzln 5,9,
zlklk
1

Tax kak mjnra uMeer JZOCTATOUNO BBICOKYIO XKECTKOCTb, MOXNHO
CHHTATL, UTO CHJIa Vl pacipene seTea paBHOMepHO 1O Beei [1oBepXx-
HOCTI cThlKa MexXxdy niutoli n ¢yuaamentoM. [Ipu olulem uncie
$0.1ToB n HArpyska la Kamawi#d 0ot or cuam V, pasHa Fyv=V\/n,
Buewusng Harpyska mna naubosee HarpymeHHuil  6onT  Fgy=
=["1—Fv.

BHeurnsia Harpyska OT ONPOKHABIBAIOIIEr0 MOMEHTA BHI3HIBAET
yBelllYeHHe pacTarHsaoulefl Harpy3kd ©O0/TOB, pachnoJOXeHHbIX C
ONHON CTOPOHBI OT OCH ONPOKMALIBAHKH, H yMelblleHHe — ¢ Apyrofi.
Ilpu neiictBun oTpniBaowleil BHelHel HAarpysku Fyy Ha 3aTAHyTOE
$01TOBOC COCIHUCHHE TO.IbKO 4YacTh 3TOM Harpy3kH, paBdast PpFug,
rae y<<l, MWier ua  yseanueunc  cHanl, pacraruBawoulcit  6oa-
Thl, @ OcTajibHas 4yacTb, paBHas (1—) Fuy, pasrpyxaer cthik. Ilo
YCJIOBHIO COBMECTHMOCTII NMepeMmelneHnit moa mgeficTsiemM BHeulnell Ha-
rpy3Kl OOAT YAJHHHUTCS HAaCTOJbKO, HAaCKOJbKO yMeHbUIHTCH CXKATHe
aeraneii, T. e.

8=q)FBH)‘6=(1 —9) FBH)\H‘

31ecs Ag=1I/(EsAs) — noxartauBocts GOJNTA, YHCICHHO paBHAfd He-
dopyauuu 6oata noi aeiicteueM cuanl 1 H; Ay — nogatausocts coe-
Hiunenns MAATH W dyHiaMmeHra; [ — pacuernas aauHa GoJTa, cJo-
JKeHHas B3 PacCTOANHsS MEXAY OMODHBIMH NOBEPXHOCTAMH 060JATA H
f10.TOBUHBL BLICOTH! raiikn; Es M Ag-— MOIyJb ynpyrocTH marepHaja
I Aowais ceucnist 6oata. Toraa xoadduunent § = inf (Ant-As).

[Tpn Goabwo#t nomatawBocT 604Ta Ag M MaJgol NOAATJIKBOCTH
1UTE H QYHAAMEHTa Ap KO3(phHIMENT P MaJ ¥ NOYTH BCA BHELIHAR
Tuia HieT Ha pa3rpysky c¢Tbika, ¥ HaoGopoT, npu Goabluofi moaat-
SJIHBOCTY IVIHTH M (QYyHAaMCHT2 hp M MaJoil  mnojatausoctH GoJra
©0/blIasi yacTh BHelllHeil HArpy3ku nepeaaercs Ha 60aThl. B 60Jib-

320



mnmuicrse cayyaes P=<<0,2+0,3. D10 3HayeHne o6LIYHO H NPHHHMAeETCS
B UpUdINKEHHBIX PacyeTrax [pH OTCYTCTBHH B CTHIKE MAIKHX 0PO-
hTa oK.

Doarn, Kpenslide MIHTY K (PYHAaMEHTY, NOAXKHbl OBITL npeiBa-
PHTCJbHO 3aTAHYTHl Tak, yToObI npu pa60Te Kpala ¢ HOMHHAALHOI
HArpY3KOH He MpPOU30LLIO pacKpbiTHe cThika. CHJabl npeABapHTCALIOH
3ATSIZKKH

Fsa‘r=k(1"’q’)Fam

rie k=1,8+2-— koappruuveHT 3amaca 3aTSKKH C YYeTOM NEpeMeH-
HOCTH BHelwlleil Harpy3xH. Pacuer 0oJiTa Nmpoli3BOAHTCS 1ia pacTsxe-
HHC [0 MakcHMaJbpHOW OceBOH cHJe, AeiHcTBywollefi Ha 3aTaHYTHH
0oJIT TI0CaEe NpHAOKeHHs BHeluHed HArpyskn Fpy, € y4eTOM BJIHSHHSA
KpyTALEro MOMEHTa OT 3aTHXKKH 6ONTOB:

Fpacq: 1’3FaaT+‘PFnH-

IIpH HanHuuM rOpPH3OHTaNbHON cHabl H coeruHeHHe ACNxHO npe-
NSTCTBOBATL CABHrY HJAHTH 0O (QyHAaMEHTy. DTO YCJI0BHE BHINOJ-
HgeTcs NnpH cOGJIOXEHHH CJSAYIOLEeIO HepaBeHCTBa:

H<f (v,

rae f=0,35+0,5— koappuuueHT TpeHHT MeXKAY (YHIAMEHTOM H
nanuTol; [op] — RonyckaeMoe HanpsiKeHHe pacTakKeHHs Ang GOJTOB;
d;— BHYTpeHHHH JuaMeTp pe3bbbl Gosta.

OG6LlYHO AJs1 KpemJieHHsi QyHAAMEHTHBIX MJHT GepyT GOJTH AHa-
;:eTpoM He MeHblie 24 MM. [osoBKM 6oaTOB ciedyeT 3aKJalbiBaTh
110 BO3MOXKHOCTH 6JHMXKe K NOAOWIBe (pyHAaMeHTa, uTOOBl HpH 3aTSIK-
Ke 60JITa M NPHJIOXKEHMH BHEWHeH HArpy3KH HCNOJIbL30BaTh GOJBIUYIO
Maccy ¢pyHAaMeHTa.

Kaxnas us jan GyHIaMEHTHOH NJIUTHl Harpy)keHa BepTHKaJbHOM
cunofi Vy u Harpy3koi oT onpokuiwiBawuiero moMenta M. Maxcu-
MajpHasi Harpy3Ka Ha Jany

Fuay=F1+Fy.

Jlany paCcCUHTLIBAOT Ha H3rué B pacye€THOM CCEUEeHHH NPHUMBIKA-
HHA €€ K u,eHTpa.anoﬁ YyacCTH ILIHTH:

) cM=f?maxb/v‘7’

rae W — MOMEHT CONpDOTHBJIEHHSI PaCyeTHOro CeYCHHs Janel, b —
MJeY0 NeHCTBHA CHJAB Fmax OTHOCHTEILHO PAcYeTHOro CEUeHHS.

Hasnenue Mexay sanoffl nMTH M GYHIaMEHTOM NpPOBEpSeTCH M0
TOH Ke MaKCHMaJbHOH BHEMWIHEH HArpyske [max C yYETOM CHAH Mpel-
BapHTeJNbHOH 3aTsixkKu 60JTa, T. €.

nd?
Frax + —4—[011]

p= Ao <Ip}’
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rae Aon— onopHas nosepxHocTh sanul; [p] — Aonyckaemoe Hanps-
KeHHe cMATHS (PyHAaMeHTa: JJIs KHPNHYHOM KAaAKH Ha H3BEeCTKOBOM
pactsope [p]=0,7+1,0 MIla; ang xnapku Ha UEMEHTHOM pacTBOpe
[p]=1,5+2,0 MIla; nns GeronHoro pynpamenta [p]=2,0+2,5 MIla.

Pynpamentbl. [Ina BoCcNpHATHS HArpy3okK, AeHCTBYIOWLHX Ha KpaH,
nepefaun 3THX HArpysoK Ha rpyHT H obecneyeHus HeoOxoaHMOH
YCTOHUMBOCTH KpPaHa NpPHUMEHSIOT (YHAaMeHTubl M3 OeTcHa, OyroGero-

a) 5)
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Puc, 179. ®yunaMent ana xpana Ha KOJMOHHE:

a -— NpAMoytoablibiii, 6 — pacuIMpAOIWMACA KHH3Y; @ — ycTynuyaTbll; e — cvema pacueTa
PyspaMenra

Ha HJM KHPNUYHON KjaaAKku. YcroHuuBocTh (fyHAaMeHTa npoTHB Aefi-
CTBHSI ONPOKHIALIBAOLIErO MOMeHTa 06ecneuuBaeTcs NPaBUJILHLIM BBI-
O6opom coOcTBeHHOH Macch (pyHIaMeHTa M ero pa3MepoB. Buwusnne
rpyHTta, noanupaiouiero (pyuiaMcHT 110 ero GOKOBBIM TOBEPXHOCTHM
¥ YBEeJMUHBAIOULIETO YCTOHYHBOCTh (PYHAAMEHTA M KpaHa, o0bluHO OPH
pacyeTax He yuMTHIBaeTCs, YTO NPHBOAUT K HEKOTOPOMY MOBBHILIEHHIO
daxTuyeckoro 3anaca yctoRunBocTH. BepxHee ocHoBanHe (PyHaaMeH-
Ta BO H30exxaHHe BBLIKpDOWIMBAHHA ero Kpaes Ha 200—400 MM ¢ Kax-
LOH CTOpPOHB NpeBblIaeT pasMmep (QYHIAMEHTHOH JILIHTH, T. €.
a=200+400 mm (puc. 179) . Iny6uHa 3anoxenns ¢yHIaMCHTA
oGuiuHO cocrapnaser 1,2—2 M, u oHa noJKHa O6bTh Ha 0,2 M Goabnule
rJayOulibl npoMep3anus rpyHta. OGbluHO (yHAAMEHT BLINOJHAWOT ¢
KBaApaTHOH HMJAM MHOrOyroJibHoii ¢gopmoit nolowswl. [lns nossiue-
HUd yCTOAYHMBOCTH (yHAaMEHT HHOrZa JeJalT pacHPSIOWUMCS
KHH3Y — HaKJOHHBIM MAH veTynuathiM  (pHe. 179, 6, 8). Tloxowsa
(yHIaMeHTa NOJKHAa HMMeTb Taklie pasMephbl, uTOObl B MecTe CTBIKA
dyHAaMeHTa ¢ TPYHTOM He MPOHCXOAMJAO AcdOPMAUHH TPYHTA HJIH
DPACKpBITHSl CTBIKA H, KaK cJAeACTBHe 3TOro, nepekoca XKpana.
Hefictere BepTHKaNbHOH cuant V, U Beca pyHmameHTra (g BULI3H-
BaeT MofBjeHHe MeXAy (YHAaAMEHTOM M TrPYHTOM PaBHOMEpPHO pac-
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npejeJeHbIX HamupsikeHud cmsatua (pue. 179, e):
V1+Gfb
AII

dy= s
;e Ap— naowans nopowssl ¢yHaamenta. Moment M=Hl coxlac
A NPSKEHHS, H3MEHAIOULHECSH 10 33aKOHY TpeyroJbHHKa: ‘
s M
M=,
Wll
t ic Wp— MOMEHT cONMpOTUB/JEHHS MJOIIAAM TOAOWBH (yHAAMEHTA
O1NOCHTEIbHO OCH, NepHeHMHMKYJAAPHOH MJI0CKOCTH AefcTBHA MOMeH-
10 M. MakcumaJsbHble 3HaYEHUS] Gp COOTBCTCTBYKOT NMOJIOKEHHIO CTpe-
aol, 1pu kKoropom W, munumanen. Jlpu kBaapatHoi nonouine QyH-
(AMEHTa MOMEHT CONPOTHBJICHHUSI UMeeT HauMeHbLliee 3HaUeHHe, Koraa
(Tpejla KpaHa pacnoJioXKeHa N0 HaNpaBJEeHHIO AHATOHAJH [OJACLUBEL
Hpn stom Wa=Y2b3%/12, rie b —-anuua cTopoHbl KBajpara.
Bo u36exaHue pacKphTHA CThIKA HEOOXOAHUMO, 4TOOLI Oy =g0M,
r.1e e — KoaduuKeHT 3amaca, npUHUMaeMblii pasHbiM 1,25.
UTo6B He MpPOHCXOAHJO pa3pylleHHs rpyHTa HOR (QYHAAMEHTOM,
\OJIKHO 6BITh COOJI0AEHO YCJ0BHE

o(:yMM:—_GV’i‘GM'=(1 ~|—6) SM =2;255M < [G;.\x].

Jonyckaemble HanpsiKeHHs CMsTHA TpyHTa [oew’], MIla, nmerot
i 3aBHCHMOCTH OT BHAA TPYyHTa cJelylolllHe 3HauyeHHd:

I nanuTt, 6a3aabr, aua- I'paseaucrotii mecox . . 0,35—0,45
0A3 ... o o . 3,0 flecok cpeqmed kpyn-
IT43eeTHRK,  Mecuatiik I—1,5 HOCTH . . . . . . . 025-—-0,35
Hlvﬁcuuqmﬁ (rajacu- Baaxupiit necok .. .. 0,1—-02 -
HIIKOBHIA) TPYHT . . . 0,6 Monpas ransa . . . . 0,05 -0,2
[T toTochexasiuniics Boao1uctii rpynur,

IpaBHi . . . . . .. 0,3—0,5 Topp .. ... . . . 0,025-005
C L JTAHEH, TJHHD,

MOKHIT TIeCOK . ., . 0,2- 0,3

llpoTuBOBechl NMPUMEHSIIOT AJA yMeHblieHUs MOMeHTa, H3rubao-
nerd KOJIOHHY MOBOPOTHOrG KPaHa, M YMeHbUIeHHs! TOPHU3OHTAJbHOH
U1l ONpepensiollell Harpy3ky Ha onopHsle 3jdeMenTol. Ix ycra-
1 1IMBAIOT  Ha  NOBOpPAaYHBaKOlUelics 4acTH  MeTaIJOKOHCTDYKIIMH.
[IpOTHBOBECH YpaBHOBEHIHBAIOT BeC METAJJJIOKOHCTPYKIHHM H 4acTh
voMeHTa OT Beca rpysa. [lis cTaluHOHapHBEIX KPaHOB NPOTHBOBEC BHI-
APAIOT TakK, YTo6bl MOMEHT, H3rubalomuil KoJoHHY npu paboTte Kpa-
{ C TPY30M M HamnpasJieHHB#l B CTOpPOHY rpy3a, paBHaJCH u3rubaio-
meMy MOMEHTY INIpH OTCYTCTBHH Tpy3a, HanpasjeHHOMY B CTOPOHY
IPOTHBOBECA.
Marubawmuii MOMeHT AJ15 KpaHa ¢ HeH3MeHsieMblM BBIJIETOM cTpe-
i (pric. 180):
npu Haauxuu rpysa

My=G L+ G,a—G,b;
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Npy OTCYTCTB8UL TPY3a
M= G,pb—0,a,

rae Grp— Bec HOMHHAJbHOTrO rpys3a; Gm— Bec MeTaNJOKOHCTPYKUMH
nosopaurBatollefica uacty kpana (6es nporusoseca); Gnp— BEC Npo-
THBOBeECA.

ITpoTusoBec BEIOMpAOT U3
yeaoBus My= A",

Ilpu sTom MomenT, co31a-
BaeMblil IPOTHBOBECOM,

G
Gpb=— L40,a.

Grp

Gy

3anapas mjaeuo b U3 KOHCT-

DYKTHUBHBIX co06paikennit, onpe-

1eJsIOT HeOGXOMHMBIN Bec Mpo-

Prc. 180 Cxema onpexcacmus seca THBOBeca Grp. Tak Kak KpaH mo-

npoTinoBeca xet paboraTh € Da3JIHYHBLIMH

rpys3ami, TO Bo H30exaHde Mno-

CTOAHHOrO M31nfa KOJOHELL GOJbINM  MOMCHTOM OT  [POTHBOBECa

MOXHO npu pacucre npunsirs M'y=q@Mu, rre ¢=0,7--0,85 — K03dn-

UHEHT, YUHTLIBAOWHA Hcnogab3opahive Kpana 1o CPy30MN0JIbeMHOCTH.
Torna MOMCIT, €032aBacmulil HPOTHBOBECOM,

G b= GL “’ +Ga '

[TpotHBoBec NOBOPOTHBIX KPAaHOB AJsA yMeHblleHHsi rabGapHTOB
MOXHO BBINOJHATb B BHAe Ha0opa uyryHHBIX MJHT. [ MOBOPOTHBIX
NEPEABUIKHLX KPAHOB PasMepbi H MECTO PACNoJOKEHHA NPOTHBOBeca
BHIGHPAIOT TaKHM 06pa3oM, uToSnl obecnedHTs HeOOGXOAHMYIO YCTON-
YHBOCTb KpaHa B paboueM W Hepa(oueM COCTOSIHHUSIX.

Faasa X
YCTORUUBOCTHL KPAHOB

Besonacrocrs pabor 2eeX HONCABINKIBIX K ROBOPOTIBIX KDAHOB
JOAHE 00eCne1isalned A0CTAaTORNON YeTOIMIBOCTLIO NPOTHE ONPOKHU-
susapust kpaua. Kos@@nuueHt sanaca yeToliuisocT 0 MeTOMHKa ero
OllpeIencHiisl peraaMCeHTUpoBansl npasiiaMu locroprexuaisopa [20],1
a s BaigenHuix kpanes — FCGCT 13994—81. ;

V¢AOBHA PaBHOBSCHSE KPAHOB ONPerC/ISOTes COGTHOUICHHEM 3Haues
HHE Y/1epPIKIiBSIOUICTO I OIPORHALIBAONIEI 0 MOMEHTUB, ‘;LeifxCTByloLuma
OTHOCHTeObHO ocu (pedpa) onporudvisanust Kpana TIpoBepKy KpaHos
1Ha yCTONUHBOCIL IPCHIBOAT KAK AT padodero HoqtoXKeHHst KpaHa ¢
rpy3om (cpy30sas yeioiuusocrs), TaK W Ls KpaHa 6e3 rpysa (co6-
CTBEHHAR YCTOHHUBOCTH) B yCJOBHAX, KOI'AA coyeTaHue UeiCcTBYIOIIHX
Ha KpaH Harpy3ox Haubolec HCGAATONPHATHO ¢ TOYKH 3PEHHS BO3MOXKs
HOCTII ONpOKWEIBaHu Kpana. balleHHble  cTpOMTC/AbHBIE KPaHH
324 !



KpOMe Toro, oKL ObITh MPOBEPeHBl HA YCTOAUMBOCTB 1IPH BHeEsam-
HOV CHATHH HArPY3KI ¢ KPIOha M B NMPOLCCCC MONTaxXka M jAeMOHTaXa

81).

(cv TOCT 13994

Yetofiuusoctp K[paHa XapakTtepusveTcs cCACUAYIOULIIMH BeJdHYHHaAMHA:

KoshpPHULHEHTOM
wielileny MOMEGHTa OTHOCH-
TCJALHO pebpa  OnPOKHLbL-
811HA, €031aBaemoro cil-
J0f THXKCCTH BCeX uacteil
Kpamna ¢ yd4eToM Beex A0
HUJHHTEABIBIX  HATDY30K
{i3e1poBOil narpysxn, Hiep-
HHOUHBIX  CHJI, BOJ3HIKAIO-
LN TIPH NYCKe HJAH TOPMO-
ACBIHI MCXAHH3MOB T10.1be-
\Ma Ipysa, NoBOpoOTa Hone-
nephizkenia Kpaua), a
rdkiKe  BO3HuKawoweil co-
CTaBAslolleli CHJB! TAXeCTH
npi nanboaplueM JOnYyCTH-
voyp fpr pafoTe  KpaHa
viaone K MOI\‘ICHTy, co3ina-
BaeMOMY CHJIOfl THXKECTH
Inv3a OTHOCHTRBLHO TOro
AL pebpa ONPOKHIALIBAHUS;

Ko3pbunuenTom
c0ubCcTBEHHON YyCTOH-
HHBOCTH KpaHa-— OTHO-
nicHH¥eM MomenTa, c¢osla-
BACMOFO  CHJIOH  Ts2KecTH
BeeX 4acTed Kpada c yue-
1OV YKJIOHA NyTH B CTOPO-
hy OUPOKHABIBAHHA OTHO-
uTeqibHO  pebpa  ONpoOKH-
ILIBAHHA, K MOMEHTY, CO3-
11B2CMOMY  BETPOBOIT Ha-

rpysoBoil

YyCTCHUHBOCTH — OTHO-

Puc. 181. Cacma onpeieienns rpysonoit (a)
i coberpennoit (6) yCronHBOCTH Kpana

e JKOH IleEl()O‘lCI‘O COCTOAHHA MalUdHDLI OTHHOCHTEJ/IBHO TOI'O XC pe()pa

CIDOWIL(bIBAHHA.

Cornacuo npaBusam locroprexnapsopa 3HaueHus KosdduuieHTos
1V20BOM N COOCTBEHHOI YCTOMYHMBOCTH AOA&KHbI ObiTh He MeHee 1,15,
Onpeleedie yMCIOBBIX 3HaueHi 3THX KO3QdHUUHEHTOB NPOH3BO-
tives 6e3 vuera 1efcTBM PeJIbCOBBIX 3aXBAaTOB, NOBLILIAMWIMUX YCTOH-

HIB0CTL Kpada. YeToliuHMBOCTE KpaHa
1ne1e, PacnoJOXeHHON KaKk BAO.b, TAK

Heo0X0aHMo  ofecileuuTs INpH

1 NMORENCK IO, IKpanoBoro

UM Tak nak B 0OIbIIHHCTBE CAy4yacB V nepeidBIDKHBIX KPAHOB KOJCA

sraptie 6a3n, To 06biUIo Josee ONacHbBIM,

a C1e/10BaTC/IbLIIO, H pACUCT-

Srtgoeayuae\l SBASICTCs DOJCMKeHe cTpednl nolepek  nyTH.  Kpowe
S0, rpY3OBYIO VeToliuliBocTh Kpana, coraacito npaskaasm [ocropiex-
ilnnd, [POBEPSIOT NIPY HANPAaBJeHHH CIPCIbl [0 yivioM 45 K Ha-

*—1628
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HPAaBJICHHIO JABINDKCHNSL € VUCTOM JOMOJHUTS TRHEIX KaCaTeIbHLIX (/A
wirepdnt, [1ORopCiHne BIOCHROUIME 1 KCHO I bI® KDALH HPURELS0T
HAa \CrefidneneTh BNG HOTOMSIIHT ¢aBOIs P Lotk Iy 1L (‘ut,e'w.*'ne

Nosd

TPVACES O COTUIBOHHON YCTOLUHBOC T 2047800 5) 2 22 L aTees IR
Vieoo BER JOHD BPQnA He MCHOE 57— [0 (T A 10BBIX KPAH0s {29 HUn0-
QEHHCM JKCICZLOAGPUNILIX) 1t ' — L HOPTALLULNX Kpafed, Y he-

JE3HOGPOMBLIX KPalos, L Lu3naucHELX Lis pad st Our 10HIHHE-
TEJALIDBIX 0HOP, AOKHO YUHTLIBATLCS NPCBLILLCHMC GAH010 peibea Halm
APy UEM 1A KPHBOJHIEIBIX YUACTKAX HYTIL

Hpu nposepxe rpy30B0il yCTOHUIBOCTH PACCNATPUBAIOT NOJCKCHHE,
KOraa Tpy3 Haxo e Ha MakchnmadwHoM Bbouieie. Tlpn arom ykio#H
i sBeTpoBylo Harpyaky W, npunumaior rakiumu, urodul oHiy citecobHer-
BOBaI olpukiabiBaniio kpana (puc. 181,a). das onpeae.rcHust yKao-
Ha padouci ILIOWAEAKI H IIPOBCPKil TOUHOC T YCTAOBKH Kpaiia Ha Bhl-
HOCHLIX OlOpaxX CTPCJI0BblE, CaMOXOAHLIE I MpillenHsie Kpahs  (3a
HCKJAOUeHHCeM PaboTaloIllX 1a DEeIbCoBBIX IYyTAX) cHAl.KaoTes yKa-
3are.iMI — KpelHoMepaMil.

Kosdgduunent rpy3onoil yereiiunpoceti

My —3 M, — M,
K== > 1,15,
A

rne My,= Grpa — MOMeliT, co3aBacMblil BCCOM HOMHHAJBHOTO TIpy3a
OTHOCHTCILHO  PeGipa  OMPOKHIMBAHUS, Me=0Gc—voMenr, cosia-
Bavybll CHAI0{ TSOKECTI vacTeil Kpaua 11 IPCTHBOBCOCY  NTHOCHISIBHO
TOrO ¢ pedpa OBPORIALIBAIIS € YUCTCM BO3MOKHOIO VIVIAa HAKAHA O
nvri; My =2 Wed — moMenT, coziaBaessiilt Berporot HArpy 2xof pabo-
Yero COCTUANSE, ACIICTBYIOULEell 1A HABCTPCHHYWO ILIQULAAS KpaHa B
rpy3a iepner tikyasipio pedpy OMPOKILILIBAN 11 Hap2aJd L. Ibin fLI0C-
KOCTH, HA KOTOPO{l YCTAHOBACH KpaH; XA, - — ¢y uMapubiil MoMear Cuh
HHePIUH 3JIeMeHTos KPala 1l I'pyia, BOSHIKSWIHX # NDL:LICe LYCKa
H TOPMOMEHHUST MCXQIHUZMOB l\pa[m, I eI BOBCKIOE CiIE 1pu Bpa-
urenii Kpaua,

[Ipu oitpeiedeining CyMMAPHOro MOMCTES CII HHCPIY CI0AVET VUR-
THIBATL BO3MOKIGETH CORMCILUCHIA OUICT 1l 1OIBEMA i1 ONVCKAHAS
rpy3a ¢ nopoporeom kpana. Ecoair kpan  oepescmiacTed © rpysoM Ha
KPIOKe M ¢CTIl fPH 910M BO3MOXKIO COBMeleHnie onepaun:d noineMa
Ipy3a, LHOBOPOTAa M NCPCABMXKCIHA Kpala, TO HPOH3BOINAT  [IPOBEPKY
FPY30BOii YCTORUHBOCTI Kpala B HanpasieHi cro asikenns. Ilpn
HrOM YUYHTLIZAIOT ONPOKILILIBAIONIHI MOMCHT CHA HUCPILIL, BOJHHKAIO-
LWHX B MeproAdbl PasroHa (i TCPMOMKCHHS MCXANH3Ma  HOTCARIKEIHE
Kpata.

Bo ppeys nmoBopoTa Kpana BO3IIKAET TOPU30NTAILHO BalpPUBJIEH-
asy W JACMKalilas B NGOCKOCTI CTPeibl HeH1poOeKnag cita F=Q w’p
(puc. 182), cos.tawbiaa onpokAwsaouLti  MovenT XM, = FH lQ——
Macca Tpysa, Krj o -- VINIOBas CHOPOCTL LT{ebl, pai/e; ostlabibe
oBosuaueltst poustitnl 1 pueynka)., Tlo aciietsrest voentoode Kiod
CitIbl FPYV3 GURIONACICS Ha YTod B I8 BAUULss BRAUCHs rpvsa apPeBhi-

waet sbLie1 LocTpesn Ha pl,vcn \'-—-11’1‘r 3, re ’tf;;-—f/(Qg} g—
ycKopeHiie ¢B00OIHOrO  HajrHIIs. Hpm,mmﬂ alxg, it p==l4-
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4+ HF/(Qg): w=nan/30, rie n—uyacToTa BpallleHHs CTPeIbl, 06/MHH,
Jodyuden das eIl FoBblpamenne (B UbIOTOHAN)
_loQn2L
W0 —n2d

SHUPORILUARAWTIN WOMeIT GF L5700 CHIB

o QX fH

U0y 2o

Cilcta HESPHIN HOC I COLLO IBIDRYerocs (vil pasrone  nod-
STGIOULCCOCH, TP TGP adRCHIT o} CRLIOLICT uest) ipYsd . p= Qu/t
OBILAACT HO HAMPABICHING C Clioil Tsi-
ROVTIL iPA3a oL HPH pacuie yCrobuh-
S0 CHHTORTCS L ouienael Koooci
ioldaX SHaran etpe i {3ieen O —
VOLCMGBHBLICCD 3LAUCTIHE CLopdeiy
BRONSL pdsvolta it T oK

.

Ualljroiag w8 0 00T 0 ML O o o
it M- Qo e 0y /0 i, u—pac
E S I TR SO STARS T
©LUCD BDEUMICHIS KPABA  LODALIC

O Pl UINIRANIIS D T el st

RIANERSATHI IR

OBOLBCI e ) TpY3a v Koahia,

AElE I0ACHEIOPY na  TORNZON ALHOI
URACTHS b -— 11A010BHEA KOJICH DEILCO-  Pye. 182, Cxcya K onpeiedenHio
Sero nyTH (e pue. 181). Ecaw etpeaa UeNTPOGEeHL Ol Ciiiti
IepieHAMKyAsipHa  pedpy  ONpOKHAbIBA-

s, o a=L.

D onpotlecee HyeKa b TCPMGAKCHHS  MCX2UH3Ma  MEPeIBILKCHHIA
DT, BMEICUICFO BOMEIHAJIBHYIO CKOPOCTL Uy, CHJIL NHEpLi, BO3MH-
CeIe 01 aacent rpyvaa @ o macceut kpana @iy, COOTBETCTBENNHO pas-

o Quy/t, n Qe O IelicTsyI0T f0PHIOHTA TLIO 1 BANpaBIeHbl
Sl MVTY Hepevcllenna kpata, OnpokiiibiBaoie MOMCHTB 0T 3THX
(oA pie. 181, @)

v Q.01
Quy hy —

.
0 4 !

B sty dopryaax {; — HITEILIOCT HOYCTANOBHBILIXCS NpoLlec-
'3 JIBHACILISI KDAHA

Caelyet HMOTL B BICLY, UTO LT3 ONPOKLALIBAHHSA Kpalia KPaTko-
, L NMCHEO LCHICTBYIONINMIT CINTANIH HUCPLUEH, BO3IIIKAOUIHMI [IPH pas-
COOI TOMALNKCHHT, HON DACKAMNRANII FPY3Q U T. H., HCOOXOIIMO

CPHYTH RPOIE OFHOCHTCALEO DEER LHPOKNSbIBAHIT 1A HCKOT1OPLIT

Vicoh.oe sE b dnifh onpeledednyio sacory. [ipy sechya kpatrou

AOTBHI HECPUNOIBIX CIT KDAH HC OIPORULCTCS, AA7KC  ecau  1IPH

S AN YOS OHRDY O ChALLUIes HeloeTatontniak Takna oOpazon,
(4 LOTOMHHBOCTL KPana (pH ACHCTRIN KPAThoBPOMCHNDIX CHLT HHEPIITH
LaZLiBaeT OCHOBHGE BAMSHIE HC 30aUeHHe ONPOKHALIBAlOLWErO

RS
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MOMEHTa i DHEPUHOMILIX CILI, 8 pasBUBACMasd 3a BPCMA AelicT-
BHSI THX ¢HA paboia ONPOKHILIBAUMA.

Bausihile KpeHa H cidl NHCPUHYM HA YCTOHYHNBOCTL KpaHa yBeIHYH-
BaeTcst ¢ YBeAHUCHHEM BLICOTbI L@HTPOB THIKCCTH KPaHa W NpOoTHBoReca
H ¢ ymcHblleHueMm pasaepa xodeu. Ilosromy ecdn, Raupumep, Gaku
AJs1 FOPIONCIO pachofOKCHBl 14K, 4TO HX ,3aN0JHEHUC YMCHbilaer
YCTOHYHBOCTL Kpaua, TO fipn pacderTe WX NPHHHMAIOT 10.1HOCTBIO Ha-
LIOJTHeHHBIMH. B 0GpaTHOM cayuae ux cuyntalor nyctuinu, [Ipu onpeie-
JEHHU BBICOTHI LEHTpa TAMXKECTH MacCy HUJKHHX BCTBeil TyCCHHUHBIX
JEHT i APYiHX 201eMCHTOB, He BIMsSHOULHX Ha YCTOHUHBOCTL, IIPH pac-
yere He YUlITHIBAIOT,

e yseanuennst yCTOMUHBOCTH I yMeHbIHensi HeOOXOAHMON Mac-
¢l MPOTIBOBECA KPaHLI ¢ NMePEMCHHBIM BBUICTOM CTPebl HHOI1a cHab-
WAKT NOABIAKHBIM CIPCJIOBLIM NPOTHBOBECON, 4BTOMATHUCCKH H3Me-
HSIOWMM CBOE NOJOXKEHHE IpH H3MeHEeHUM BblieTa cTpeabl. T4aKoe KoH-
CTPYKTHBHOE pelleHHe YyMEHbIIAeT HarPy3Ky Ha MCXaHH3M H3MEHeHUs
BLIJIETA M CIIOCOGCTBYeT yPaBHOBEIUHBAHHIO MOBOPOTHOH 4YacTH KpaHa.

Ilo npasinam T'ocropTexHai3opa HeOOGXOAHMO TaKxkKe ONPCIeIsiTh
3Hauels Ko3peuiMcHTa rpy3080il ycTofiunBocTH 6e3 yuera AOMOJHH-
TeILHBIX 1arpy30K H YKJIGHA NYTH, T. e. OTHOIUeHHe MoveHTa Mg,
€0342BaeMOro Maccoi sJaeMelTOB Kpaua H NPOTHBOBECA OTHOCHTEIbHO
pebpa OlIPOKIHLLIBaALKA, OfpejlejeHHOro 03 yueTa yK.I0Ha MyTil, K MO-
Menty Mg

.M
Ki= -2

> 1,4
Mep

Hpu nposepke coScisennoii yeronunsocry (cM. puc. 181,6) kpau
POCCMATPHESIOT NIPH MIMAJILIOM BblIeTe cTpeinl M CHATOM Tpy3e, C
KPCHOM B CTOpoily NpCTrBoBeca, npi verposoll Harpyske W, Hepaso-
4ero COCTusIHN, JeficTByloliell B cTopody onpokiiawsanid. Onpelere-
e rosddiuuncHTa CODCTBOHNOM | CTOHMIBOCTH NPOU3BOIAT [G (OP-
Myle

Mg

K2= ‘H,B >/1)15y

rie M'y=W,d — movcdT BetpoBoii Harpysxn Hepalodero CoCTOsHHA,
AeficTByIOWCIt Ha HapeTPEHHYI0 MAOULAlb  HCPNCHINKY.IAplo pedpy
CHDOKIIBIBAHIST 1T Dapadie]nio MI0CKOCTH, Ha KOTOpoil yeianosieH
KpaH.

A% KpaHoB, Y KOTOPBIX H3MCHEHIIC BLLIETA CTPEILI OCVUIECTRIsAET-
¢l ¢ MOMOUILID Je0CIKi ¢ MaulnillibiM NPUBOIOM, 3Hauenne Kospdu-
neenta codeTsennoft veTolivHBOCTI OHPeaeioT NPH CTPelC B HELAHEM
pafouer neamkent. OHaKO B 3TOV cayuze HeO0XGIMMO MPOBENHTD
HO yCTofdiBocTL kpaH 0e3 rpysa NpH HauMelubllem BLLICTe CTDEOJH
u refictBun Beipa pabouero cocrosttus. Ilpu nposepxkc coGCTBeHHOH
VCTOIMUBOCTH KpaHa BJAHSHHE JAGHOJTHUTEbHLIX OHOp M <Tali1H3a10-
poB HC VUHTLIBAETCH.

JIas KpaHoB, y KOTODBIX NO YC.JI0BIAM 3KCHayaTtainn Ttpebyercs
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vllychaTth cTpeay 6e3 rpysa B rOpH3OHTAILHOC NO.J0KEHIe, HCOOXNHIH-
MO LPOBEPHUTD 11X YCTOHHHBOCTb B 9TOM COCTOSIHIIM,

Hpy ucnbimainsax caMOXOAHBIX CrpeIoBbly, GaileHHbIX I MOpPTaJb-
HLIA KDIOB HX YCTOHULBOCTL APOBEPSIOT NP 10IBEME IPY3a Maccoi,
pandoft 1,1 pacueTHOl Ipy30N04bCVHOCTH, B INCJIOKCHHH, COOTBCTCT-
s)OICM HAHMEUDLIICH yCTOHYHBOCTH KPAHa, a 1&18KE TP BBIHO IHEHHRA
P 5)30BLIX oiicpallitll ¢ rpysoM, cooTnercTnyiouinyt 1,25 pacuernofl roy-

Puc. 183. Cxema Kk onpepelenyio rpy3oBoil vCTONYNBOCTH
KO03J0BbIX KpaHoB BioJb (a) H nofepek (6) NCIKPaNOBOro
nyTa

coAbempocTi, Tawnue lienblTaHus POH3BOAAT 118 KaiK10il rpy3oBofi
A JAKTCPHCIHKY OPT BBLIETC CTPEJIbI, COO1BOTCTRYIOUIEV HAHMeHbLIIeft
CCTolNEBOCH N Lpaty,
Mposepua yeTORUUBOCTH KO310BHX, MOMYKO3JCBLIX KpallsB I Re-

CUOLICUHLIN MOCTOR NpaBiliaMp T'ocropTeniiaizopa He periiaMeHTi-
,sahd, 001K IT 3T RDaHBl 20LKIB 00.1314Th A0CTATOUILIM 3ana-
<\ YCTOUNBOCTH, Talk haK ol 90LIYHO UMET 00.1bMIYI0 MOABET3CH-
$ V10 TWIOHLA. b i BBICCKOPACHIO.IOKCHHbBIE HEHTD TS/KCCTH I TOUKY NPH-
nAeHNS paBHoAcHcTBYIOUiel Betporofl Harpysiu. [losTouy ainasnrie-
WHE HAPPY3KM APH HCYCTAHUBHBWMNCS TIPoieLCaX padoaTLL Me aiiva
SDCBIZKCHIA KDAHOB B COYCTAHIH € BCTPOBBINMIE HATPY3KAVIL MOIVT
< ..luBATHL 3HAUNTESBNBIE ONPOKILILIBAIOLMUIE MOMEHTLL Y CTeiluisoe s
JJHOB JJaHHer) THna B PaboucM COCTUHHIN NAPEETCMI3VETCH Koab-
GHLIEHTOM  yCIofuNBOCTH, OHPEICAHeMEIN KaKk OTrNoILeHue Moventa
¢ rHOCHTEIbHO pedpa OHPOKHLIBAIUS, CO3:1ABaeMoro Cilvioft T4 ecTH
»DAHa U TPY3a. K MOMECHTY OT JAeilc1Bilst HUCPLHONHDBIX CIIT 1T BCTPNBOH
B DV3RE HA MCTAJSHIMECKYI0 KOHCTPY KILIO Kpaka i 1a rpy3. Tlposepky
v foflUHBOCTH CCAVET IDOBOAHTL Ha  OiIpOKIABIZaule Kpana Biogb

SuIIepPeR il0AKPALOBUTC NYTIL

Kesgpdunitennt 3acaca rpy30Boit  Voroii'inoctn B HanpapICHIH
20546 nodkpanosoeo nyiw (puc. 183, a) panci
Ke (Gup+ Grp+ Gy) B2 > 1.15
Fuphap+ (Fr+ Frp) he + Woby = 7




rae Gip, Gup, Gr — COOTBETCTBEHHO CILIBl TSKECTH HOMHHAILHOLO CPY-
38, Kpana n kpanonoll teaexxn: Fo, Fo, Fr— coorseTcToeting cuiu
HICPIN FPY3a, KPAHA 13 TEICKKH IPH IKCTPLILIOM TODMOMKel i KPaHa;
W — cysivapiias setpoBast nainvasa; 3 - o6asa wpana; fep, My, g —
COCTRU RO IVIenT g CHRCTRI CIT HCPII KPana, TeICHKIL ¢ IPY3om
HoBen oroll 5205Vl GIHOGH LI IUIOCKOCTH, LipoNu/isiuiell uepes
HCHBODNIIGCTL Kitdt 1 PCabCOs,
penepiy rpysesodl yeroiimnpoern upotin ONPOKNALIBE A KPaHa

RONCPOR Do HOB0CS PYTIE HTOIBBOT [T KNAUOB, TMEe X KOH-
Cran npGaenoro oot {pie 183, 6). Koshduinenr 3ansca yerofi-
HUBOUTH B O2T0M LaVvHac

, Gl 2— (Fo -+ F{ Y he— W

j(.:: g 14,

(77 + (':r,u)!

eoe PO By — contiererseitn oL BHeR I TOIeKKY 1 1py3a NpH
Lorrnenioas Tatond g e e v W -~ pernoBas Harpyaen ga kpan,

STl TEVIONLT B MGHEPALSOINL PODECI IRV e ol poaneoyt L-—

Ayeacs weangs 20 f - e el peTor nl Harplikn, Cn -
SO T ) RSN NN I SO FANPES TOALID POG,A OPPOER ihiRalg.
Somedner gy e 3 HeD{Oen ¢ uT SN NapaKTe-
1 P R b CIBAHHNT VETOMINBACTI, (DeiC M0V BIM
AN oqieire CoRlae fuT o T ROCRIERBe peSoa onpoe-

CUOpeeX HAcTeh ROAHA, KOSoMOTty OTHOCH-
TOS L L0 A PO, e tHBEONN D BOTPOROT TIILY3Ke Hepaboue-
To conTosdins {o TOCT 1451--77) . Koabdannenr codetseiiiolt veTod-
WHROCTIN He Medtaen Onaen vecnne LS,

Iipnpesorrie sple pacus sl YeiofsInocr C1eqaalbi B 1peiono-
KEeNLL UTO KPal STl ROCTRIM TCIOM 11 IDI OINOKIILIBAHHH
AOEAPAULRACTS BOKPYT Heno nixporo pebpa. B aeiicTBiTe 1LHOCTH
KAK MOTAL GRKOUCTDYRIGIS KPata, Tak 1 NyTH, N0 KOrOpniM o4 nepe-
MEDIACTCs, ACHICDMIELIOTCS, UTO V0T eT MCXAHIKY aBJIenii, npo-
HCNOLHILIN IPIL o soniLi A Kpata, TToauoe peigenne 3Toit 3agaun
¢ vuctond reen GaRTGPOB, BIHSIOILIX 'a ONPOKHALIBaHile Kpauna, eilie
He Hosaviedo, JLast HeKOTGNBIX HacTHRIN ¢1y4acB peiieHHe 3Toll 3a714a4H

npuroHres o anreparype [15].

L P T T

Faasa XlI
METAJJHUYECKUE KOHCTPYKUHH
FPYI30NOABEMHBIX MAILIUWH

§ 38. OcreBunie TReGORMUSA K METAINOKOHCTPYKUMY

Fla seva omonone i Rttt TPY30HCe ULOMION MallliEbL, g3 1810uleAcs
£C OCTOROAL. “1eH VIO T RUE TOXQIIL, HRIDCAL 1 CHOTeVIE ynpask:
aemr, Tl prroiss i0nue vora SicRYICTRVRIT PACNeIVETeT  3iHauH-
TE e b e aere a1 egollers WOrArNHG NS TPVRILEE 38 -
BHCH T 0. fekO-bn éh 11 Blealiorih Pa0dorn sexarkiies 11 rpyso-
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IOABLEMHON MALIHHBLL B LEJOM, NO3TOMY LpH HIPGEKTHPODaHINE ucodoe
BHHMANHE HeOOX0AHMO 06paliaTh Ha COBCPIICHCBOBUIHC by frL i

PUBHLIX ("ODNM I MCTOLOR DOCHe 7o MCLe WIGRDICTAYa sl 1 e il
META G TipH o THOBDCMAINOM OC Heudh B Hu ZOAGIOCIH, GO TTeReY-
HOCTH, v.i07ica GOCTL AGH AL i P2 iolta, Ae1an ey (e KOlCT-

PYKUHH _voribl 0618 ih BALICRA I IDGHIGUTLIO, CollpoTits, (LilH-
eM VCTa.10CTH, }’CT(IH‘HIBOCTI)IO o ORCCTROCILI 2 7ICMCIETOR © VBT OM
yC.’]()BHﬁ H3roTOB.JICHNS, TPAHCHOPTHPOLEAHHA, MOHTAMO 1T “RGL . aTa-
1HH. MeTaTIOKOHCTPYKIMY 0KEBL Obl Th TPAHCHOPTACC LN L f1e-
PEBO3Ke KEJAC3HOJ0PUNKIBIM, BOINBIM  HIH aBTOMOOHILILIM - fpalle-
NOPTOM.

MeTananueckye KOHCTPYKILIK TPY30IOATLEMHEIX MaUlMH BBIIOJIHAOT
CBapHBIMH M KJCNAHLIMH, J10 W3rOTOB.JIEHNC CBAPHBIX KOHCTDYKUHH 60-
Jaee NPOH3BOAUTEILHO I AelleRo,

§ 39. Martepuaanl

Yepubie meraniab. MeTaaoKOHCTPYKUUH TPY30MOIBEMIILIX Mallid
H3TOTOBJIIOT H3 CTAJLUBLIX JTHCTOB, GAacOHHOrO npokaTa, Tpyo, riyThHX
M IUTAMOOBAHHLIX TIpodintedl. Yroakeesie npodiay i1 TpyOnl 1MHPOKO
HUMOJE3YVIOT B KAUeCTBe 3,0MEHTOB, PAb0TaloNUX Ha PaclKeHIIC-c&a-
THC, LWBCIICPHLL M ABYTABPBI HPHMCHIIGT B KAUCCTRS 3J€MElTOB, BOC-
APUHUMAIOULIX [IPCHMYILECTHONILD NBIISHLIC HAFPY3KIL

JLast ¢sapruid KOHUTPYRIHIT GLILe HhOCi 0 IPHMCHAIOT YIVICPOLICTVIO
cTadb oﬁr,lr\mmmmom kauecrsa rpyinnt B, uveloliyio rapaitiin Kak
MO MEXamiuechiin CBORCTBAN, TAK It I Xn\ieckomy cocrasy. OctoB-
BOft Maproil ciaau spceieics BCi3, eoania outm 20CTd FOHHO BLICOKHE-
MHMCXARHGCCRINIL (GIPOUNECTo, yapias ps ROCTL) 11 TeXHOIOrue-
CKEMIL (CapiBacyMoetn) esodorsanin,

B zasncuvoctn on TOXHOMCTIGE SLIABKI Pratiudter cradk ciissoefi-
ayo (BCrt3en), noaycnorotivie (BCrine)  u «nusuyio (BCrliu),
Crnokoiinast ¢Tadb OCTHIBACT B HISONHILAX J03 OVPHOro Bblicoriid
razos, 4to OGCCIeMUBACICA NOMILIAL DACKHIISUHCM  MOTRLIA ¢ 1o-
MOULBLIO NPHCA,LOK KPOMEIS, MAPrailii, atoMning, cBE L0 | a-
3bl. CTaJ L B 9T0M ¢TvHace 0G6.ia180T DO BHICORIMIT MCNIHUICCh vl
cpofictsani, Kty ulast ¢tadn PAacKicigde1cs He HOJHOCTLIO, B B (. 1Iir-
Kax oCTalTCH I'd, .2ele NY3BIPIl, ola Hieer JO0IbIIYIO CKIAVILLClih K
XPVIIKHM PA3PYILCHHNN, Y HCC HHAC Y1&pHas BE3KOCTL HPI NuHilAkeH-
HBIX TCMOCPATYPAK, P i@ JAeLieBe, Hey enakoiiuas crads. Heoveige
JAEMEHTL MCTALTOKONCTPYRILIG CJACAYCT M3r0TOBITh 13 ClleytnllOH
HAM NOJYCMOROGHOE eTal, a Ll BCHUMOraTeIbhbix s1eMedT n (Jae-
CTHHI, HCPIT, HACTINIOB, KOMYNOBR il 1. L} MOZKI) HCsiL30321b KH-
OALLYVIO 1 HOJIYCHOKOHHYIO ¢TI,

I(]‘U‘JC VETCPOIARCTLIX CTa Fell g0t BSUOTORICHI  o1BeIC 80 bIX
AeTAJCHT HANODBIT INEACUCIIC TORRS HEBKGACH HDORAIhie &7 o \a-

K L 0912C, TOXCILT, IS3NCIHL, 14720 1iT28)] L
pok 0972, 0912C, 10XCILL, I5NCIHLL, 14720 | r9‘<ul 1
POBANILIN CTAACT TOLLUL KO HPOLEICTH 5 EPICh AT
Takxe craan [6T27AD, 18120 G, 161 2 G [ = ""\fb l se-

HHH co cTaabio Cid JCilpuBANHLIC vianr HUCor Ooouiree s vediie



NPCICGd TeKVICCTH, Melee CKJAOHHB K XPYNKOMY paspylueHHIO NpH
NOIIDKCHIBIX - TeMUePaTYpax, o04a,1310T  TOBLILICHHO  CTOMKOCTBIO
mperus Kopposi Ho o1 ctadn Goslee 10porn 1 6o.0e HyBCTBHTCIbHbE
K KOHHCHTpaUNl HanpsiRciil npu J1eiiCTBHIL nepeMeniibix Harpy3ox.
Hpn neino i3oBauii BMCCTO yRICP o/ UMCTLIX  HH3KOJICTHPOBAIIHBIX CTa-
Jefl 3liaunTediLiio CHUXKACTCs Macca AeTade, pa3mepbi KOTOPbIX ofpe-
Aessiiores cratitueckolt npounocrpio, Korja ke pasmepnl  Jaerajelt
ONPCACISIOTC CONPOTHBICHIICA YCTATOCTH WM KECTKOCThIO, 3KOHO-
MIst META/L1d 1IPH NEePe:r 016 1ia JerIPOBANHDBIC CTa 1l MEHCe 3HAUHTEND-
Ha, NOCKOJbKY MpeCAebl BLIUIOCHBOCTH TAKHX cTajch GAH3KH K Tpe-
Adey puinocnsoctTn 06bMULIX ¢TAAEH, 4 MOAYJIH YIPYTOCTH OJHHAKOBHI,
CACLOBATCILIY, KPUTHUCCKIC HATPY3KIL I pacueTe Ha yCTolluliBOCTb
HC 3aBUCHT OT M2PKI CTATL.

YupTeipas HX 066 ICC BLICOKYIO CTOHMOCTL, HHI3KOJEIHDUBAlIbie
craci Mapox 10F2CH nw 09127T  aeccooGpasio  OPHMCHSTDL, CCTH
CHIlZKeHIIe Maccehl coctapiasier ne wmenee vem 109%, a craqan 15XCH/J
awe He MeHnee ueMm 179 1o cpaBHEHHIO ¢ KOHCTPYKIWIAMIL H3 CTadu
Ct3. JLas 1ex pailonos crpausi, rac TCMIUEPATypa B Tedenne 1AHTedb-
HOro BpeMeHH MoXeT On1h HiKe MuHye 30°C x meraany, npiiMcHsie-
1OMY LS H3TOTOBJCHES] MeTaLTOKOUCTPYKUMIT, NpeibRaBasioTes T0-
BLILIEHTLIC TPeBoBalitisl B OTHOWCHI XJA3aA0CTOAKOCTI CTANN, TaK Kak
B 3THX YCJOBHSIX OTMEHAIOTCS CJAYUaH XPYNKOrO paspylieHHs.

Aawmunuesble cinassl. JIas yMeHbIICHHA MAacchi  MCTaMJOKOHCT-
PYKIUI Bee QoJLIICe NPHMCHEIHE HAXOANAT Jerkiie claBbl Ha GCHOBE
asovpHus 1 Maruus. llapaay ¢ magoi naorteocreio (B 2,8—3 pasa
MCHbLIIE, YeM Y CTaJH), YTO JaeT BO3MOXHOCTL 06Jjieruat NOJJEpKU-
Balolliie KOUCTPYKUNN {NOJIKpaHOBBIC NYTH, 3cTakalbl II T. NM.), OHH
00.121a10T BLICOKO[l MENAHITUCCKON HPOUNOCTHIO, 6:u3KoIT K NpoUtiocT
craq Ct3, BHCOKOI KOPPO3UOHUOCTONKOCTHIO, COXPaHSIOT BbHICOKHE
Mexatnucckiie ceoiicTaa 1IpH HU3KHX TeMOepaTypax.

Haun6o1ee neaecoobpa3no ncnonL3oBaTy, 2110MHHHSBLIE CIIEBH B
METALIOKOHCTPYKIHAX MOCTOBBIX KPaHOB, B KOTOPbIX Macca MeraJJo-
KOHCTpyKLHiT cocTaBaser 55—80Y% ofmell macen kpana. OcobeHno
3pheKTUBHO HPHMEHCHHE JCTKHX ClIIaBOB A1 KPAaHOB Majofl rpyso-
noivemMuocT (5—10 1), a Taxke upn SoOALIUHX TNPOIETaX MocTa
(piic. 184), uto 00LACIHCTCA 3HAUYNTCILHLIN BAMsiHHEM cOOCTBEHHON
MOCCHE MOTRIIOKOHCTPYKIUI Ha BO3HHKAIOLLIC B HEll HAFPY3KH. Y MCHb-
HIEHIIC MAacCLl OLHOTHIILIN KPAHOBBIX MOCTOB CPeHCro pexkuma pado-
ot py saveice cradr Crd amovunnerbiMu cnaasamn 16T (mTpuxo-
suie gunann) u AMe6 (enaoumuie Judan) pocriuraer 53--70%. Henoas-
30BAHIC JCIKHX CNIABOB B METALIOKOUCTPYKUHSX CTPETOBHIX KPAHOB
MO3BO.JISCT NPI TOM KC BLUICTC CHN3uTh Maccy ctpeda go 50% no cpas-
HEHIHO €O CTATLIBIMII CTRETaMH I COOTBETJTBEHHO YMEHbWUTL Macey
NPOTUBORECOB, @ OPH PABHOI Macce CTPEI H O1MHAKoBOM  KO3¢ddH-
LHeNTe VCTOMUHBOCTI LEPCIBIKHOTO KPaHa — VBCIUHTL Bbi1eT ¢Tped
Ha 15—20% 1in MOBLICHTS TPY30MOALEMHOCTL Kpana na 20—25%,

CHIDKCINE Macehl MOTALIOKOHCTPYKUHIT O3H21HACT He TOIbKO 3KO-
HOMHEIC MeTa'l1a, neoGxoanumoro jas usrorosnacuia. OHo npubogfT
TAKAC K YMEHLUeHHIo AaBaelnii Ha X040BbLIC KoJeca, CHHXEHNO MOIL-

332



HOCTH MEXaHU3Ma [ePeiBLKCHHS iL1H NPH Toll KC MOUHOCTI — K Y3e-
JARUCHHIO NPOM3BOANICIRHOCTIE kpala Gaaroiapst MeHbIICMy BpCuCHH
£Aa3r01a 1I TOPMOKEIN.

[To sapyOeKibiv JaniiblM, CIGIACHIC MACCLi MCONQHHIIMA liepelBH-
eHHSL B 24CKTDo0GOPY10Balils B PE3y./IbTaTe HPHMCHCHHS AJI0MIHNE-
BLIX CIMIABOB B KDaile 1py30H01LesuocThie 56 T ¢ npoacion 32 M
aoctHraet okodo 30%, a yBeJanuenue

NPOU3BOIHTEABHOCTH TaKHX KPaHOB oy
npu COXPaHeHNH MeXaHU3MOB nepe- N
ABHKCHUS H  3JeKTpoodopyloBanus, 2 v
KaK B KpalaXx €O CTablbIMH METALIO- o ’_/’
KOHCTpYKUUSAMH, cocTaBaser 16—25%. - _A
K comadenuio,  aJiOMUHHCBLIC o4 g45l” =T
ciiaBul 06.1a1310T  psiioM leloctat- o Yl I P, il -
KOB, B TOM Upcje Majibial MOIY/CM - -FZ%-— -
yapyrocin (=7-10% Mlla), uto cnu- gEZ4-== <
AdeT YCTOHUHBOCTL 3]1€MCHTOB KOHCT- . /r/ I
pyKUHI HA CKATHE, H BLICOKHM KO- 34 ~ 7— R
DUUHCHTOM JHHCAHOTO PACIIMPEHUS, oo nA _'l_ L
YTO NPHBOAHT K yREJAMYCHHIO TCMIe- | 0 —/i/i P
parypHbix iedopMmalHil, a TaKxe He- J% ‘53 —
BLICOKHM COMPOTIHBICKIEM YCTAIOCTH. ! lﬂ J _
KpoMe TOro, CTOHMOCTb aJJOMIHHC- aoe 17 kg 23 05 28 L.

BbiXx cn.iaBos npuMmepno B 10 pas npe-
pblliaeT crouMoctTb ctaan CT3 ToR Ke  qapnokouctpyKium MOC TORBIX
sfacebl. Kkhanop npit 3asmede craan C13
a5 KoMAcHCAUHN YMEHBHIEHHOTO  2M0VIHHICBLVH C”“,‘?B‘“f;”.;’..}‘f;'
MOAY.JIS  YOPYroCTH  aJIOMHIIHEBLIC “”Lc"r‘l"loa“:l ’,L‘;TII”LP%;)%'L;;L‘
cTemkuH, paboTalollHe Ha CrarHe,
¢o1e1yCT KOHCTPYMPOBATH  BO3MOIKHO
To0ce SKeeTKuMIL (Kopoduatoro wan TpyBuatoro cevenusn). Temuepa-
TYPHBIC HANPSIKCHI, BO3HHKAIOULLC B 3 1eMeNTax KOHCTDY KUK, u3-33
HH3KOro MOAYJsE YUPYTOCTH OCTAIOTC NMPHMCPHO B T€X JKC Hpeicdx,
410 H B CTAJbLHBIX KOHCTPYKILHAX.

Bo3MmoxHocT, nmpuMmelieHust 6Godce JOPoriix MarepHnasos, n,uyscr-
HOCTH QIOMHHIEBBIN CHIABOB, B KaXA0M O11€JBHOA COAyHae .0 i/KHA
GblTh 0OOCHOBAHA TCXHHUECKHMIE 1M SKOHOMHUCCKEMII COO0paiKCer:lL-
Ml DBIIYCK KOHCTPYEIMOUNDLIX A HOMHEHCBLIX  CHIGBOB  HENPCpiiBio
PACTET, CIOHMOUCIL HX B CBSIZH € 376\ CHHAQETCH, H HPHMCHeIe X
AT NMCTATIOKOHCTPYRLHIET  HOATOMHO-TPAHCTIOPTHLIX  MOWLH  HMUCT
WPOKVIO HepeniekTiBy. Flo3ToMy BONPOC 0 BO3MONKHOCTII IIPHMCHCIHS
aJIOMHIIICBLIX CIJABOB He J0.1:KCH OCHOBBIBATLCS TOJABKO HA afcoTrT-
HOIL CTGINTOCTH MATEPHAJOR, 8 TPeDYCT BHIMATEMABIONO d4aciiza TeX-
HHUCCKUX OCOOEHHOCTEN AJIOMHUHHCOBLIX CILTABGE 1 LY BAHSIIH Ha Be-
COUBYIO H SKOHOMIEECKVIO 3PPCKTHBHOCTL KOHCTP Y I

AJGIOMITHIUCBBIE CH1ABE 1easi1es na anreilittie u fedopMupyeMote.
boaee pacirpocrnanenn gedopaipyesile cunast, Hy ofinadarusaor
magiaenke (HPOTSRKOM, MTAaMIoOBRON, IIPCCCOBAHICM), Ui NosreIsger
NOJYYHUTb YAOGHYIO /18 HCOOAB30BAHHS B MOTATIOKOHCT YKL dopiiy

Puc. 184. CuisKenue Macchl Me-
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ICMEHTOB. DTH CiaBLl B 3aBHCHMOCTH OT .HGI'HleOl:llHX HPHCAAOK
AeTATCA Ha IUCCTL rpynim.

Tpyanet Ko vnourntot cniasa Alepru cnrasos
G % MO LAOKOHCTPYKY Ul
I Advontunnit + maprasen AMy
I Aearnn 4- Maruni (marsa-  AMpe. AMp3, AMi5, AMr6, AMr6l
)

I Aoiovsanit < varenit - kpevnndt 131, AJ133, A35, AB

(auiasue;

IV ATovinnn + Me s - Lt S e LS, 65
(L DA
V Aocinna 4 g - carn Canezarasunaowniica  cngas 592
v AGOVILI A i ¢ Macs - Bucononpouiie cidass 394, 395, B96

-+ MClb

Cuvapst T H oepynn tepynnecky weyaposuaemul. Oiln MMEIOT OTHO-
CHTCARIG HERLICOKVIO IDOYTOCTE, GOALIIYIO MAACTHYIOCTL, XOPOLWO
crapisarest, oba o rucokull Koppn3nuiinoi c1nitkoctnio. Cnaasul
HI---VT rpymic 1epsdueckn yipouusiemsl, HX NPOYHOCTb CYIECTBEHHO
HUBLHITECTCH B PCsvabTaTe 34KaJ AKH 1 HOCJICAVIOLLETO CTapeHHus.

"181Zl.'l.'l()}{:’)ll(‘[])}’KLLHH 13  aJMHINRCBLIX CHJaBOB H3rOTOBJIAKT
CBAPROLI B arvochene HHOPTHBIX Falen T KJACNKS{l, ¢rnocod cuepuHe-
HIGE 500U TG s EBYRRGN onpeleasietest Mapkoii cniasa. Tak, npu-
MUHCHHC CBAPKI Hesecoadpasiy LTt TePMHUECKH HeyNpOoUHseMHX

I3 A 1 1 pacUCTHLIN HxL\UlH\ JICMCHTOB pPEeKOMEHAYeTCHA NpHMe-
l!k””( chitasa Mapru A \\IG a8 BeTIoMOraTeabliblx 3J1CMEeHNTOB —-

criranuet Mapok AA31, AJL33, AB.

§ 40. Pacuer MerananueckHx KOHCTPYKUHIH

ot pooeora 5ot alon0icIPYRSRI 2BAdCcTes  DpeloTspaulesne
BovMeL GRWTH JeHRSCTT B HCH U0 cll OFH Y I BOH U a TTbHE
Pes,o et Losie L i LROrRD s L LpE S s, IPOHATCTBVIONIE
G L wabliopr pole oL ar L0 SOOI REY FONCT VIR
. ) ABRVA ML Lol POCHRT e MOeTo Xy
Foore v Qi 0 cay T i D23 A CTEGTHIeCKN Y H3yvUL

IR ERY

U T L G ol bR D MU 2 VOIOBHHY 2RCITA

CIANL G LA OB I e TR ONDHMOHGY MBIX MaTE

T el L g Lt T g TS ey 30T BN THIO S KPaHOk

Pl e o CAERAUD T MG IOV 0 Jy AOLEYCKACMB X

' RPN o D PIUCY R VOTECOBACIBIEX UPAKT.Lof Kodg
i

GULPCETAN COHACHE PRGU

Beson npw:r.m-:-%:s:.t e Hp eI DHEBMY Hd3bIBATCS
CORTOSING, BRP KOG 0N 1\",:"_1;‘,.;:"!-7; mecr 147 BLIIOJHATL YCTaHOB-
JgenLie LI Lee (h.; Fhatn 1o dired HenpHroAHoll Koo rhHeliuen
SR VaTatiIeL 0 ots YO T e e R ICESVRIGET NOATeMIIO-TRaNC:

SO MULL e e Y e T a0 P VR TLOIeLUN CUCTOSE
NS R S b Ben T (O deee L 1OKOTOPOi 0THOCAT
PSS S T ST PAGL, AICHEE, I0TeRK VOTONH-
i 0 QOPNMLL Gt cuseL 0 LMSevHEE KOBGHITYPAUNH; BTUPAR — MO



HCIIPHTOAHOCTH K HOPMA.IbHOI 3KCILTyaTallnk no o0y 1cpopMaliin M
HJAHM KoJcOallsM.

Hepoas epynna rzpcOe.wHozv COCTOAKLLL BRJTIOUACT BOIMUXKHOCTD f0-
TepH HCCYWLCE: CHIOCOBHOCTH ICMCHTOB Kpaila 110 HNPOUYLoCTH WiH 110-
TEPE YCTOHUNBOCTH OF QIIOKDATHOFO JASHCTBHA NPEICIHilLIX HAIPY30K
B paboucm M lepadoucym cocrosiniiy. st 510l TPyIlibt NPOBOAT
pacer HO NPOYHOCTL U YCTowqugocrs HOPMBL 3/1€MEHTOB KpaHa HJH
yeToilunBOCTb Kpalla UPoTHB onpokmavieanis (cM. § 2: sTopeil # Tpe-
THIT ¢Jlydan cOYCTANMS PACUETHLIX LICiPy30K). 34 Hauado paspyineiss
IIPH pacueTe NO NPEACJALHOMY COCTOSIHHIO  HPHIIM2IOT  1IpeBblUUCHHE
npejeta TeKyyeCTH B KaKoM-1H00 BoJOKIe ceueHHst. Bcee narpysku
HpH ITOM pacyeTe CUUTAIOTCS AeHCTBYIOULIAMI cTaThueckd. B 3Tol XKe
TPYUNC PACCMATPHBAEETCA BO3MOIKHOCTL OTEPH HCcyineil cnocobHOCTH
SACMCHTOR KPaHa HPIl MHOTOKPATIIONM JICHCTBIE HATPY30K Pasinuioro
3HAUSIHSE 3a PAcHeTHLlD CPOK ¢iyxkObp. B 3ton cayuae nponspoisites
pacueTul Ha CONPOTUB.ICHUE YCTULOCTU, HIHOC U HACPCE 1O IRBIUBANSCHT-
HLIM HArpysxas (Hepsblil ¢ayuail CoueTallly PACUCTHLIX HArpysuk).
DTO COCTUSIHIIC HACTYHAGT K KOHILY 33]aHHOrO CPOKA ¢JIyKObl KOHCT-
PYRiHY ICIY UACTH €C B Pe3y.1bTarte CyMMapHOro JLefiCTBIsi Beex Harpy-
WU 30 yToT CPUK,

AoCThiRene giopoco npededniocs  cocroniiia B NPHIIIC  HE

CLOGOHMACT BOLNTOMIOCTH L LI L CTE IRCL DB G TaNRM T SBcicst Tpe
COBAFUCM, GIDAHIENBIIOUIIM  HOLOADLI0OBAINC  MOTA L ILKOHCTPY KL
KPaHa B yCAOBHAN DOPMAILHON IKCITYA A, 7oK K2 11430 Guiris 1%
ynpyrux aedopmauuit woii pubpaliiil nnorxa Lipg coxpauciuir  npot-
HOCTH H YCTCITYHBOCTH TepsieTcs padoTOCnLocOOioCTh hONCTRYRIING (111
ORUBLIBACT I BPCAICE G0 0 HUCChoe L2 i TR Ha 06eay aiieins-
iR ncpu;;m J i cHkaeTes GestlaciioeTs  seteiis pados, oo
PACICTA LG LICPUAY NREICJLIONY COCTGIILIO I8 I8CTC Ol paiiueiic
JCPOPMAILT I NEpeMelLenil 13 VeAoBiUd 00eciieeHus HeoOX0dU-
MO TOUHDCTI PUdOTLL, JCTPAHCHIY HeD.1QeonPLATHUX  PuU3tio0cuYe-
CKUX BO3UCLCTOLIL HA 00CAYNAGAIONLL nepcorat. TIpn UpoBepre 1o
BTOPOMY TIIPCICILHOMY COCTOSHEIO ONPEIIMOT pacueTituiii npurn6 n
CPaBLIBAIOT Cro € AOMYCKACMBIM,

Hardosmee sHauenie nMedr pacuctsbl Ha HPOMHOCT) (10 HOPBOAY
npefeabHoMy coctoslinio. OclioBHOE NO.J0XKCHIe pacucTa 3aKHouaC s
B UPCOCLIGRE, 410 pacuetnad (Handooaniian) ciida (MoMenr, mait-
AUHHE) B I0MOHTC MO 00 AU IPCBLINATE IPCIChHGE CHOAB, CuT
L CTBYIOUICTE HoC . -.i':kr::’muuu WO i BLIDmeacIe o

MYy LG

N\ - I3
N Q1 ARms, 2
I (R TEIE B Y :":_ Lelio U CILLE G Betoad e s Roe e
TR L O N R I A L DR I (Ao R dley e D
HOCTh KONCT ')\mu'n B oo (1>\n SEURTRH
£ . N - R RO .

4eCTRe :«n-opux HPLREHMAIO I aallnadblide Barpaan jade on,
COCTOSIIIIR 1111 Ba,)mmmc HArPY3KH B COSTRCTCIBIN € Pacueriting
cJydyaeM W BO3MOXHOH HX KOMOHIIALHEH;
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1y — KO3pduuHenTL NeperpysKH, yYUHTLIBAlOUiC BO3MOKHOE INpe-
BLlIUEHIC AeHCTBHTCILIIWMMI HATPY3KAMIl 11X HOPMATIBHBIX 3HaYeHHH,
3HaucHus 31ux Ko3hPUUeHTOB YCTAHABIMBAIOTCH HA OCHOBE MPaKTH-
YCCKOrO ONbITA C YUETOM [asHavyedns KpaioB H YCJOBHE 11X dKenJyarTa-
LI L8 cOOCTBeHHOH Macebl METAWTOKOHCTPYKLHY /7y =1,05=-1,1; ang
PACHOAOAKCHIONO Ha KOHCTPYKUNMAX obopyjaosaHls ne=1,1-+1,3; a1s
rpysa n3=1,05+1,5 (60ablWiHe 31aycHHs OPUHHMAOTCH LI MAJbIX
rPy30B M A151 THAXKEJNOIo pexkuMa padornl); ny<< 1,5 — ko3t puuHeHT ne-
perpy3ki ropMsoHTaJbHbLIX CILT HHEPUHIl, 3aBHCHT OT YcKopeuuil npu
nyckax U TOPMOMeHHN¥; ns=1,2--2,0 — ko3 uuneHT, YUuTHBAIOMWHN
packauMBaHHe rpysa; AJst BeTposoil Harpy3ku ng—=1,1 (B COOTBETCTBHH
¢ yrasanuamu F'OCT 1451—77 yuntniBacTest ToJAbKO An8 Hepabouero
COCTOSIHIA KpaHa); AJAA MOHTaXKHBIX HArPY30K NPHHIMAOT Ko3hdHLH-
€HTBI NePerpysKkH rmy==1,2; 19 TPAHCNOPTHBIX Harpy30K NP TPAHCNOP-
THPOBAHHH IO KeJle3HOil nopore M BOAHBIM NyTAM h~rp=1,1, a npH
TPaHCMOPTHPOBAHHHU aBTOTPAHCNOPTOM firp= 1,3 (Npu pacyeTe Ha coONpo-
THB.ICHHE YCTaJIGCTH, I'le B KauecTBe HOPMATHBHBIX HATPY30K NPHHH-
MaloTcs 3KBHBAJEHTHBIC HArpy3KkH, Koa(dHuilHeHTH neperpysku n,=1);

A — reoverpHueckuin  GaxTOp paccUHThIBAEMOro 3JemeHTta (mJio-
Ulalb, CtaTHYeCKHil MOMEHT HHEpLUH, MOMCHIT CONPOTHBIEHHS);

R -— pacueriioe CONPOTIBICHIC PACCYHTLIBACMOIO 3JIEMEHTA: TNpPH
pacuctan ra conpoTHBiacitie ycraaocth R=109og, e on— npenea
BLUIOC HIBOCTI 3.ICMEHTA ¢ YUeTOM YHc.1a UHKIOB H3MEHEHHS! HAarpy3KH
H KO3¢(UIHeHTOB KOHIICHTPaIL HANpsiKeHHH 1 aCHMMCTPHH LHKJA;
HPH puacueTax H& RPOYHOCTL (pacTs:eHie, CxKaTHe, U3THG) R=o0r/ky,
r/ie 6; — MIINMaIbioe 3Hauenie npelieda TeKyuecTH, 3aBucduiee oOfT
Mapkll Matepiata I BHAA NPOKAaTa; Ry — KO3GAUUHEHT 11a1eXHOCTH
no Martcpualy, nprniMmMacemelil no fanubsim Tabua. 30; npu pacyerax na
YCTON4UBOCTH PACUCTROE CONPOTHBJIEHHE HA NMPOUYHOCTb YMHOXAIOT Ha
KOMPPUILHCHT VMEHLUICHHS ¢ Hecyllell cliOCOOHOCTH CXKHUMaeMblX HAH
H3rudaceMbIX 3.1eMEHTOB,

Ta6anuwa 30. Koahduunentol HaneXKHOCTH MO MATEPUANY Ky

FocyaancT3ennuiy CTaHLADT MM TOXHMUECKNE YC/AOBHS HA CTalb kg
TY 14-1-3023—80 1,025
TOCT 380—71; I'OCT 10705-—80: TOCT 10706—76: TOCT 1,05

19281—73 u I'OCT 19282—73 (c npegenoM TeKyuecTid A0
380 MITay: TV-14-1-389—72; TY 14-1-1217—75

FOCT 19281—73 n I'OCT 19282—73 (c npcmeIoM TCKY4ecTH 1,1
enoiine 380 MIa); FOCT 8731—74

e — KOs uiHenT, 3aBRCAILIA oT Tex ycenopufl paboThl 3/eMeHTa,
KOTONLIC HC YUITLIBAIOTC] PAcHYEeTOM H NOKa3aTeJaMM KauecTBa MaTe-
puaa. Ero npuunvaior paBHLIM

' mo=nmmymsy,
rae m;=0.75=+1 — rko2¢duLtenT, yuluTbHBaIOWHA CTENCHb OTBETCTBEH-
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HOCTH pacCUNTBIBAEMOro JeMeHTa H BO3MOMKHbie [OCICACTBIA IIPH
ero paspyuenty (8 ocobbix ciaydafax, NPpH BO3MOKHOCTH XPYNKOro
paspvuenns, m;=90,6); me=0,8=+1 — koadpuulient, yyuTLIBAOUIUHE
BO3MOHDBIE TOBPCYKIACHNS 3,1€MEHTOB KOHCTPYKLUHU B 1TPOLCCCE 3KCIAY-
arauMy, TPAHCOOPTHPOBKH, MOHTaxa (3TOT KO(PHUHEHT 3aBHCHT OT
THNa kpaua); M — kK03(pPHULIIEHT, YUHUTBIBAIOLHIT HECOBEPILUEHCTBO
bacuerta, cBA3alHOe ¢ HCTOUHLIM Onpele/CHHCM BHELIHHX HATPY30K HJIH
PACYCTHBIX CXeM. )

Paccyureisaemas cucrema m;
[Lrockas, cramiyeckit onpelediMasi . . . . . 09
[Lsockas, cratnyeckll neonpeienanMasi . . . . I
[TpocTpaucTeennasn e 1,1

J.1s npoBeieHHs pacueTa Ha COMPOTHRIEHHE YCTaJ0CTH HeOGXOAH-
MO 3HaTh CNEKTP HanpsKeHuil AJ8 paccMaTpuBaeMoOro 3jeMmeHTa B Te-
HeHHEe cPOKa ero skcriyataudi. Takue paHdble MOXKHO NOJYUHTDb, €CJH
13BCCTHLI COOTBETCTBYIOULMC HATPY3KH, YHCJI0 H Xapakrep oncpauui,
CLITOMHACMDBIX KpaHoM. B aToM ciydae MOXHO ONpeAesHTb UHCIO UUK-
JIOB € PA3JIHYHDLIMHM MAaKCHMAa.IbHLIMH HaNDsHKEHHAMH M HCMOIL30BaTh
IPHILMI CYMMHPOBaliHsl NOBPEXACHHUHA, mosaras, uTo KaxJoe nepe-
MCHHOE HanpsXCHHe BJIHSIET Ha COKpalicHHe cpoKa clyXkObl 3.1eMelTa
BCJEICTBHE NIOCTENEHHOrO HAKOMJeHHS INOBPEXACHHE MaTepnana, o6-
pasoBauug TpeminH H paspyuwennfi. Oanako B GOALLIHHCTBE CJyuaes
TaK{e HCYEPNbIBAIONIHE AAHHbIE OTCYTCTBYIOT H IPH pacyere HCNob-
3YIOT HEKOTOpHIE ycpelHeHHble 3HA4YeHHs, noJdyueHHble A8 OLHOro
LHKAA.

daa Bropoil rpynnsl npeledblbiX COCTOAHHA MpUUATH CJeayIolHe
< CHOBHLIC YCJIOBHSE: .

L-<[L-] w<lh

e —Z—-— H [—~£— ]—- pacueTHoe U AONYyCKaeMoe 3Ha4YeHnsd OTHOCUTEJIb-

uoro nporuba: f — nporu6; L — AfHHa paccMATpHBaeMOro 3JeMenTa;
’p 1 [{y] — pacueTHOe M LonycKaeMmoe 3HaueHHs BpEeMeHH 3aTyXanus Ko-
achalufi KOHCTPYKLHH.

Pacuet no BTOpOMY npeaenbHOMY COCTOSIIHIO BEIAYT IpH HOMHIIAb-
HOM TPAHCHOPTHpYEMUM Trpy3e M Ko3dguuueliTe neperpyski, pabBlioM
CIMHHALC.

Merox nonyckaemblx Hanpsikevuii. Pacuer no aromy Mmertoay npo-
M3BOJAT, €C.1H OTCYTCTBYIOT YHCJIOBbBIE 3HAUeHusA KO3 HHUHUEHTOB MNepe-
“PY3KH n;, HeoDXOAHMMBle 478 pacdyera mo MCTOAY NpeedbHbiXx cOCTOs-
HIA. DTOT MeTOJ) OCHOBAH HA cPABHCHUM HanpsixkeHuil o, BO3HUKAIOUWINX
3 jaeMeUTe KOHCTPYKUUMH OT JAeHCTBHS MaKcHMaJabHbix #arpysok (11
i 11 pacuernvie cayuam), ¢ gonyckaemblMu nanpskenuamu. OcHoB-
4ast pacueTHast 3aBICHMOCTh IIMeeT Bl

o<<[o].
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31wcew [o] =0¢/n, rae or — npenea 1exyuecTi, n — 3anac Mpou-
HocTH (ev Tada 10)

ST OIHOCTOPORHCE NPUKPET THEVMLIX 3JACMENTOBR ROHCTPYKLLIYN 31a-
YeHiL 3aTaca NpouHocTH ypeanunsactes Ha 23% L1 cnviag ocoluy
HATUPY 30K — TPULCHOPTULIX LPH NepeBO3Ke H31C.THR, MOHTA/KHBIX NpH
yaapax o Oydepui, COHCMIUCKIX 1 T [ — 3a1dC HPOYHOCTH fp TPH-
HUvaeTcst paBHbiM 1,2

Pacuer Ha conpoTuBJeHHe yCTaJ0CTH MPOH3BOLMTCA NpH ICliCTBHH
Ha KpaH HOPMdAJbHBIXA HATPY30K paGeuero coctuanus (1 C1yuail coue
T3ilHsI PACUYCTHBIX 1AIPY30K) MO 3KBHBAJCHTNBIM 3HaueHHAM 3THX Ha-
rPY30K, onpe’e sievblM [pi Hanbocee BEPOATIIOM 1y CcOUerauiy B 3a-
BHCHMOCTH OT HaHnfoCce YacTO BCTPCUAIOLLIErOCA TOJOXKCHHH TCICKKH
Ha MOCTY, [OJOKEeHIs CTpedul 1o Beiiery u T 1 Pacuer selerca no

dopyy e

°R
3nax ISR] = n s

T/le Omax — HauGoJablice 10 abCOMIQOTHON  BeJHUlille HanpsiKeHHe B
uuk 1¢, [ap] — 10onyckaevioe nanpsameniie, gp — npeaeT BbIOC THBUCTA
2JCNMCHTA KONCTPYKIHI, 71— 3aMac HPouHOCTH no | pacuetHovy ciy-
nalo -

P ocrer o MCHO4y  (OIVYCRACVBIN IANPSmCHLI MOMCE OHITh f1ped
COAr T Uy WACTHLGE €1 gdll PACHOTA 1O MCTOLY 'PCIC it HLIN COCTOs

(b erPolt b QDL LH O UBid WOl IN LU BE BUCN BILTOB AP 3Kk
Sl U 1 na RO 4 ILHCH d JIepet pv3nlt By ecro 0RO 0uiieTo 341 8ca
H, OUHOCTD HPHIINIAEN )P0 TIPH DEedere 1o MeToly omy Chacvbiy 12
NpPsizRQHIL B METO (e DO NIPCISABLUDIM COCTOALITM HUIOALINIOTCS  TPH
ROOGBQ: WHCHTa OC30HACKHICTH ~— L 1ATCPHA 1Y Ku 10 LIICPCIPy3 e A,
H 1O \CI0BHSN PAOOTHI /1y, YCTAIARIHBACNMDIC Ha OCHOBC CTATHCTHYE-
CKOTO VUeTA JTCHCTBE TEIbLILIX YCI0BHI pafoThl KOHCTPYKWHH, HOITOMY
MCTO L PACYCTA 1O HPETRJIbILIM COCTOSIIIIM IR3BO TIeT Jydllce yUecTr
ACHCIBITE T e YCAOBHSA paGoThl 3 1CMCHTOS MO LIOKOHCTPY hilllil H
ClelcHb BO3ICNCT ol KaALZON 13 ICHCTBYIOWITY HAIPY30K, a T4 Ke
JYULIC YUHTLI3A0TCS MCXAMUCCRAL CROPCTBA MATCpHA 18

[Ipu pacucre MeTd WIOKOHCTPY R HCOOXCLIIMO yUecTh BCC ACHCT
ByIOLILIE 1A HIX Harpyski, a LMENHo BSCOBLIC NOCTONIHLIC, BecoBble
JOABIDKHBIC, ICIILTBHE hOTOPBIX BO3MOXKHO B 11060M ceuellni  B/100b
HPOICTA KPalia AHHAMIIOCCK €, BOZNI SAIOUUIC HPI NYCKe 1T TOpMoKe
HHH RDJHOBLIA MCXAIMHI3MOB, a TakAae NP HPONORACHIH  KOJCCAME
CPYOROB PRILCLE — 3110 HACPY 3KN LIQICTBY 0T Kai B BEPTUKAILHOH, TaK
BB TOP! 0L IBHUX I I%CROCTS , HALPV L, BI3liukalollie 1pii Bhl-
PRI Epar oV o L Gt o Toshe i P IeCRIN ollepanli, nsa
SHUOCKR Y TN Vs B BG lE HGII ¢ Ty Hac e © kpaHa | TeJERKH Ha
' h 0 g oo airith X TpeboBaHHp

N o A O N
ARV Tohet Voo b0y - Ty It 2y TPAHCTOPT BIE,
Co Cu CBerin, tl v b oo oL N : &
INorc o e cd hw gL 4o ¢ o colcisennnlii sec

MeTauius JIICTPLKEE B BOC WATe | Kpaha, XC(Tho CBI3aHHBIX C Me-
TaJJOROHCTpYKIHeH (Mexalu3moB, Kalauul ynpaB/ieHus, TpoJJieeB
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# v 1) 19 vOpoilclts pacuerd pec MeTaLIOKOHCTPYKIME NPHHH-
Md OT PaBHOMEPHO pacipelerietHdsiv no ee giiiHe Bee Mexaunavos,
KaeOsliibl M 1 1 Y3108 CUHTAION (CCPEeLlOTOHEHHOH llarpy;.\oi’l, Hpu 10
ShEeHHOH B COOTBCTCTRY IOLLCM CeUeHHIT ITH Y3.°¢ MCTa 1JTOKOHCTPY hILHH
,ﬂ.’l" CTRCT BN H HOBOJOTHLIN KPAHOB, 1¢ HMEIOUHX [MepeiBrraioulix
¢ TCACKHCH, K LHOCTOFHIDLIM HArpy3naM ciaelyer OTHeCTH TaKkxke BCC
1PAHCAOPTHDNYEMUTO 1PV3a M IPY3034XBATHOrO Npucnocobicnnsg 3JTa
HAarpy3Kka paceMarpHBdeTed KakK COCpLloToUCHIIAN H APHJGHKCHHAA B
MOC1C KPCILTEHITSE 1 GTOBHDIY OiioKoB 1a cTpe e Taxk Fan I DOIneMe
1 (WVCKAHHHY IPy3a B8 NICMCHTAX META LIOKOHKCTPYKLUNH [OSIBJIHIOTCS
i abl HHCPUHH, TO HIX BJAHJAHHE YUHTHIBAIOT K()JJ)(DHLLHCHTOM noperpy 3
nil M3

I nodeurcHoin geroceint HA2PL3Kast OTHOCSTCST CILILL 1ABJICHUS OT
XOA0BBIX KO1eC 1PYy30BbIN TCJACKCK, HCPCMCULEHOULLIXES 110 MeTa 10
KOHCTPYKILHH ATl HArPpAIRH OUPCARIHIOTCH CH IOH Taz<eCTir 1paliction
THPYEMOTrQ rpy3a H TCJACHKH

P,=P .+ nPp,

e Py —cuta gapaciusa Koacca Ha peibe OT Becd rpy3cBHil 1¢10HKNH
(Pr=01L05P, r1e Pp—cuaa AaBiCHls X0/40B010 KOTedil, BHiuile ICH
4as no cneukgirnaunu), P g —cuaa J14BacHIs XoJubOro Ko'letd OT
03e300i HArPY 3KH, BK'1I0Maa Bee TPy303axnBaTHoio NPHCHoCodIcHA

Beprura renule durusiuneckue racpy3ku, Bo3ldKalouwue npy pabo-
TE MEeXailHu3Ma N101bCMa IPpy3a, unpe/ e asior HPI I0J0XKCHIIH TCTeXKH
nOCepPeaANHe PO 1eTa 1.4 CAyHacs NoAbeMa ipPy3a «C N0JIABaTOM® H
%o peca» B opacuer B.oanT O0LWIAA K3 VKA32HHLIX HArpy3on lnna
fHNECKAsT HAPPY3Ka LRI IPOXORIAEHIIH KPAalOM CPLKOB LEeJbCOB 3 Ul
TLABATCH YMIOACHHC | NOPVATHBULIX BecesbIN Larpy o Ha Ko.d g
IHEHT TOJMULOB fy, NPHHHMACMULIH B 3aRHCHMOCTH OF CKOPOCTH MCpC-
ABHAeHUA Kpatia (ca ¢ 280)

z!!:"!a bed OCKL O GH Db e p 0 N0 D BUTIR2I01.17C LI BiVe
SURCTOPRMU RCIIGE Y S 0, O ROPUIB AAC T I oGP A, Vi FEFBATOT

NED oLMOTC MOTY Py T KPAEop ¢ M atu b NPT, 1o

DOIOUTOSBIN Dt v T OMHNOUE G Dad Py 3nd Bk TOPSIo C € I wiraMa
1aR8L MY 0l oK Fd 10 L0 ] re e 0  OANEY TOst b 0
Co 1O B o N Y e RN ey @ 70 I T B LA T i
CIRSY L o | I SO T At L BT A G 6 AAND (03 LI ! 1t
“aw VB R ok ppCf 0 LN C 3 MG B T T O O

PLORH JIavuminC o llea Y2 OF C 11 4l O MCT2.0TOKOC T K

PEOC LM T DIBID Tl o PAUIPC T i s E O JCHTHE WO Td d OT

LB CHIEE > 0108 RO ILC TPV BOI I 1 il == COC D@ TOTOULHIT i H
Boayperiniy hoontd 1opis 1 ddLBVIO AHY HHCCKY IO 113 Py 3ny OT

Ha MECDIUNI bl ko 07 napionw (1 ¢ et L T feeTi MO TTOROH
VBRI K 0 37 1 HAD O ehlE HOC 3V0TT MO VUHTBIRG Th 10 '3 HYa 1

£

SRR LG T od 4 A TID MUSOT S 0 LieiG DT U
LILILICE BT t N ' HRTHRA (31791 SN I TR I  PTR O be
NI P oottt v Vb e et apyia i rp i0-
Y S TS SRV SN G S TR U . Ofh. lle-

S0 TPy3a L. SUPT koL BpMepio Ha b
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Betposyio nacpyssy paboucro n HepaGouero TOCTOAHHH  KPaHoB,
paboTalonliX Ha OTKPLITOM BO3AYXe, ONpeAesIOT B COOTBCTCTBHE C yKa-
3anusamy, npusefenubivu B § 2. Ty Harpysky cUHTAIOT NPUIOXKEHHON
B ¥y3.8X CBA3CH WUIM DUBHOMEPHO PaCHPCleIeHHGH O TJ4IHHC KOHCTPYK-
wini. Tlpy pacuere MCTaJ10KOHCTPYKIHIL MOCTOBBIX KPAHOB Ha CCIpo-
Tilit ICHIC YOTAJOCTH BCTPOBYIO HAIDY3KY MOXKHO 1€ VUHTLIBATH.

Haepysie or neperoca RKpanosLix MOCTOB B BIe cOCPEIOTOYCHHOM
CHABL HPITGRCHA K FOpH30HTAILHGHT MIOCKOCTH — Kacauiisi  BeAylMX
KOJICC ¢ DPC.1LCOM H HanpaBiIeHa 1apacielbHo oCH KOHUCBOH Oadku
Mocta Kpaua. Qupelesenie MaucnMadabiofil CHAIBL! llepeKocd HPHBe1eHo
B § 28.

B cTpesoBbiX KpaHax npH pacuete MeTANIOKOHCTPYKLHH CTpeJbl
KPOMC NepevHCIeHIbIX HArPY30K CieAyer TakMe YUHTHIBATh Hacpysxy
OT HATSHCHUS TPOCOG TI'PY30UBOr0 HOJINCHACTA I NOJHCIIACTa H3MeHe-
HIISl BBL1€TA CTpeLI.

JLiast craTideckil HeoNPeAC IMbBIX MeTaLJHYeCKKX KOHCTPYKILIT NpH
Koachaninx temnepatyp =40°C HeoB6XxoANMO YUHTLIBATh Teaneparyp-
Hble HGePYsxU. 34 HANAJBKYIO TeMIlepaTypy OOKIYHO NPIHINMACTCH TeM-
nepaiypa 10°C. Kpome Toro, nps pacucre cjaeiycr onpeledsTs pac-
npeleICHIbE I CGCPEOTOUCIHLIE MOHTANMCHb'e W 1PAHCIOPTHbIE 8€C0-
BbIC HUCPYSRW € YUCTOM YCTOBHH HPOH3BOCIBA MOUTAAKLDIX pafoT K
TPaHCHopTHPOBAILISL. B

[Taomaakn, npeanaspauehiibie 11 YCTaHOBKIL MeXaiilzMon nepe-
ABHzCHIsE, PACCUNTBIBAIOT 1A HCPMATHBHYIO BAarpy3Ky oT COGCTBCOHHO-
ro peca ok (Kosdipunmelir neperpyskn pases 1,1) 11 vexalus-
Ma (Kosdrunenr neperpyski pased 1,2), a taxse Ha JelicrBie nyc-
KOBOTO (TOPMO3HOrO) MOMEHTE, ACHCTBYIOHLCIO 1a BBIXOLHOM  Bajay
peaykTopa. [lepraa paccunThBAOT HAa NOABIHAHYIO [OPH30!TaJLIYIO
Harpysky 300 H, npiuiokennyio K nopyunio, JIccTHHUB paccuniuBaior
Ha cocpelorouetHyio Harpy3ky 1200 I1.

§ 41. OcHoBHbIe NOJ0KEHN pacyeTa
U KOHCTPY#POBAHUS KPAHOBLIX METAMJOKOHCTPYKUHUI

CraTuyeckiiii pacucT KpaloBhiX MOTaITHUECKHN KOUCTPYKUHA 11pO-
H3BOASIT C NMOMOLUbIO METOJOB CTPOMTEIbHOI mMexaniki. B pacuere
HCMOJL3YIOT NPUMHIIMO He3aBHCHMOCTH aciictsnst ci. Pacieriuble Ha-
rPY3KKH B 9TEMEHTAX MOT2LIOKOHCTPYKUMIT O1pe.1eistior Kax 119 npo-
crpapereriplx cicreM. O,1HaK0 MOKHO DPHMELHYTL YipolWenHLT pac-
YeT, pacuseHss MPOCTPAHCTBEHHYIO KOHCTPYKIIHIO Ha OTAC/bilble MJI0C-
KHe cHeTeMbl (riiaBnast Gajika wiig raasHasi epMa, BcuovoraTtedbHble
epmbl, xouuEBME HAJKIT 1T T. M.) U Ka)K1y10 H3 9THX CHCTCM paccMart-
pHBaib HATPVIKCHHON CnaaMil, AeHCTBYIOUMUMH B COOTBETCTBYIOWHX
naocheetsx, Cin goerepakigx cnpenedsior aubo rpadrucckim cno-
robom (neeTpocnue anarpaMmbl Makeseata —- Kpesonn}, anto ana-
SUTHUCCRILY CHoCe(aMu, PACCMATPHBAA CBUPHLIC 1 i 1CHANbIC OC1H-
Eeiis Kag Daninnbl, Hepe ialoulhe CHALL TOILKO [o OCAM CTepKHeh
603 LOBLIOBLILT H3UHDAIWX MOMCHTOB.
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ITpy Haanuun nepemewwaiouieiicss no KPaloBoMy MOCTY IPY30BO#
TeqieXKH HEOOXOAMMO NPOANAIH3HPOBATh Kazi0e eC  HOJOXKCHHE H
CIPEACHHTb PacyeTHLIC 3HAYEHHS HAIrPY3KH B C1CPHIIX KOHCTPYKIUIH,
Ilas onpeneseHnst HaHOO.IbIICH HATPY3Kil B PACCMATPHBACMOM CTEPK-
He YA00HO 110.1b308aThCy HOCTPORINEM JTuliktil BiusgHus |7].

OCHOBHBIM KpHTepDHEM N0J00pa CeYeHIs PAcTAHYTHLX CTepAleH siB-
JAgercd YyJl0BJCTBOPECHHE YCJAOBHAM (pouHocTii. KpoMe Toro, cTepxkHu
JOJKHEI 00J1a3aTh TaKKe OnpejeseltHoll yCTOMUMBOCTLIO IPH 1POAOAb-
HOM H3ribe,

PacyeTtHasi cuna nas crepixHell pcuieruatolx pepy KPaHOBLIX MOC-
TOB BHIpaXaercsi popMmy.oi

Sp=mS8,+nsSo+ S+ Sa+ 165, .

rae m, n3, ng — Ko3pdHIHEHTH neperpy3kn; Sn — cTartiieckas cija
B CTEDIKHE OT MOCTOSHHON HArpy3kH; Sg — clarnueckas ci1a B crepx-
He OT NOJABHXHOH HarpyskH; S| u Sp— IHEPUHOHHDBIE CHABL B CIEPAKHE
OT NOCTOAHHOH M NMOABHIKNCH HArpy3ok (NpH HX oipeicacnin Kodgd-
(PHLMEHTBl NEPCrPy3KH HC BBOAUTCS); Sy — CHIla B cTepzie oT Beipu-
BOH HarpyskH.

YcnoBue NPOYHOCTH PACTSIHYTBIX cTepzcHelt iMceT BHL

S -
s=—- < ol. (63)

[lpoBepka ycTONUHBOCTH UEHTPAIBHO ¢XrQTLLX CTCPAHEH NIPOH3BRO
THTCA MO YCAOBHOMY HANPsKCHIO
' Sp .
¥=— 5], (61)
¢A
i te Sy —- pacyetHas (pacTAruBalolmlas WIM  CXKIMaioulas) CHIa B
eTepxKie; 1 —maowaab  noicpeyHoro  ccuenMsi  DacCUNTLIBACMOTO
STePKIst (A9 KiIenanbix KOHCTPYKIHE 1PH 0lipeleIeniy 110walm ce-
YUHHST PACTAHYTBIX cTepriell YUHTBIBAIOT ocaadgaelltic ceucis oTBep-
CTHAMH MO 3aKiaenku); [6] — aonyckaeMoe 1topMacibloe HAHpamKene;
g — KOsh(PHUHCHT YMCHBUICHUS JONVCKACMOI(Q HaNpsiZKeHlst Upil 1po-
20GbHOM 13cide, oupeledasennil no 1464, 31 B 3asicuMoctn o1 110-
KOCTh A 1 MATEPHAA CTEPAKHSL. -
['idKocTh &, oupeaeasemas no gopvyvae

wl
Iy

A=

1]

ABJSRTCS OCHOBHOM XAPAKTCPHCTHKOI CTEPIKHA NPH NPOIOABHOM H3Ti-
be. 3aecn = pipte — KOIQPHLUUEHT NDHBCACHAS LN COCPRET (g
LUHTBIBACT CIlOCGLY 3dACAKIN WOHLOB CTCPMIS He YUNTBIBACT H3Menenne
HOPMLL CTCPAHS G UIBNS) .

NP O ZKCCTRG 3a0e1aHIC KORile 11 pyroy cnefoiioM =28
DPH HAPHUPHO ONCPTLIX KOHNANX (K TakHM CTepKIsi (THOCHTed 00IL-
HIHHCTBY CTep:kHeil (epMerHbIX KOHCTPYKUIT IPY30MNobeMHLIX Ma-
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TadGaruua 31, Koshguunedtsl ¢ A48 HEHTPAALHO CKATBIX
37€MEHTOB METAMIHYECKUX KOHCTPYKLUMil

Coib € apeledoM TeKYUeSiH oL, Ml AJIOMHHHCBLIC cinabbl
TUTROCTD

- 240 220 320 110 AMio M | aMicim | SeT
10 0957 0,985 0,984 0,981 0,998 0,99 0,99
20 0,962 G059 0,935 0,946 0,997 0,95 0.98
an 0,894 0,883 0,873 0,846 0,330 0,78 0,70
60 0,805 0.78% 0,766 0,696 0,630 0,56 0,46
by 0.686 0,41 0.602 0.501 0,160 0,39 0,29
00 0,542 0.403 0,446 0,335 0,330 0.29 0,19
20 0.419 0,366 0,321 0,237 0,240 0,20 0,13
110 0,315 0,272 0,240 0,178 0,180 0,15 0,10
inl 0,244 0,212 0.187 0,139 — — —
0 0,196 0.170 0,150 0,112 — — —
2ul 0,161 0,i-10 0,124 0,003 - — —
220 0,135 0,118 0,104 0,077 — — -

Dolii) =1, NpH OMHOM JKeCcTKO 3aleJ1aHHOM H APYIrOM IIapHUPHO
onep oMy ==0,7; npi 00oNX XKecTko 3a/ieaHHblX KoHuax py=0,5;
LD TIGCTOSIHEOM 11O JLHHE CTEPXKHSE MOMeNTe WHepUHM po= 1.
(.L1g crepiicit peuleTdarbix KOHCTPYKUIL, MMeloulux HeW3MeHHOE
{10 17HHC ceuelilie H paccMaTpUBaeMblX Kak CTePMKHH, LIADHHPHO Onep-
T 1o 0JoUM KOHIEM, KO3gduinedt p=1.)
B dopayvae g rubkoctn [ — jeiicTRUTeNbHAas  JJAHHA CTePXKHA,;
£, — MEHINAJIBHLIT PAlRve HHEePUHIL CeUCHA:

b

[}

r :]/ [
nin A
P upEnalasn it MeAcd D epnii cevennd; A — naomaie no-
FROGLO COUREGY Gl L
S TongdBY St 1, TaN e KK H paanyc HuonilMM ceve-
T g, MO GUTH B0 0N BDIM B PASTHUHDIN WIOCKOCTAX, TO H
CLE s CIOPINE RPN EGHPANCCHIX MoACT Chiih Pasjny-
Lo COHATRNT CTENRCHD TEPYOT VOroipaocth B OILIOCKUC i Hanboab-
o nBKoeTH aeMena.
Piow 22 Y00 paciet Cdidinis CTOPINICH DpOH3BOIKTCR 1o GopMyde
Ditrepa:

i
aie

aES

D wp =—(:Ll)_2 )

rae [ — parubnas aeCTROCTH; wl — upliiBeiedHas AJ11HA CTepKHs.

thedcarne domvimintbie sizuedud tnOKOCTH A48T cTepkilcil, Ha-
Trecd el elenoit oG, pniseacinl g 1ata. 320 FHoKkocTh 0TAeAbHBIX
Hoo0CH eReoR ST T OLORSY S HIVKESCOR 3 CTOCK, HOPCILIGILIIX onop-
HBIC DOOFUM, 100 Carhly & iCMeiTes ¢radbiLX CTpe 2o0kHa ObiTh
ge Gogec U, 2 e pucrstityrex — ite Gomoe 1800 T'névocrts  ctpennt
e negom He npesbtitacr 109, pn noadope cevendrit cxkarblx crepHer
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KedqareabHo, 4y100LI MOMENTHI HHepUHH OTHOCHTEJIBHO oceit x 11 Y OblB
npubJIH3UTEILHO PaBHBL.
TaGaununa 32. Mpeneabhsbte rTHOKOCTH A 3.:€MEHTOB '

CHE1LIe 3aCMCNTh PUC”{“)'IIAI(B IJCMEH LI
SnieMen1bl KOLTTPY KL . anpoMmiesse A0I0MHBIICBLIE
crasap CILIaBbI craib cuauB
[Mosica raasubix depm 120 100 150 120

Ognuoctepxueaste  Kouer- | 120—150 100—120 150—180 120—150
PYKLUHY CTPEN, KOJIOHH, MauT

Ocrajpinie cTepXKiH rJian- 150 120 200—250 180—200
HHX (hepM M nNofica BCHOMO-
1aleabiulx pepm

Bee npoune crepxun 200—2590 150 250—350 250

n puMeUdYaHHE 3Hauenns A Aaubl EAST 3JEMCHTOB € CCHEHHAMH, CHMMETPHUHLIMR C¢.ilu
CHUTCALHO nanpaBhenus neﬂcnmu CHJI, n[]H HCCHMMETPHUlILIX CEUYEeHHSAX I[]'!C.'{e,}lbllhc THOKOC TN pe-
KOMEHLYeTcs YMCHBIUHTL Ha 30%

3a pacueTHYIO JUTHHY [g 2;1eMeHTOB depM NPUHIHMAIOT: JLl HOL 05 —
PACCTOSTHHE MCXKAY CMEXHBIMH Y3JaMH WIH MECTaMH KpenJeiliia coascii-
250 3IEMEHTOR PCIUeTRY --- PACCTONHNEG, paBiloe NDOANOLN reoMeTPIit-
CROI LHme 3eMeHTa (B3 riockoceti depvbl), MM paccTosiie, das

¢ 0.8 110111011 TCOMOTPHYCCKOIT T THHD! CTCPIRIA (B 1IOCKOCTH Hep )2
M OHOPHBIX CTOCK I PACKOCOE - - PacTToRiie, pasiioe no el JLiike,

[Tin paGore 2J0MCNTa MCTALIGKROUCTPY XU 1ia  H3rDG VeAGBHE

"iPOYHOCTH HMeeT BHI: .

M
:"—_—TV_ < [su]l’

1re M — usruGaouinit Momenr; W — momeur  coupotusaIius (115
JENAHDIX KOUCTPYKILKG APITHAIAIOT MOMENT COMPOTHBICHLS ¢ YUeTON
GeiaGaelnts ceenist 0TBCPCTHAMI T0,1 3AKICHKI).

Hpu paGote cTOpAHs OIHOBPCMCHIIO HA CAATHE 1L H3TH) C1o heod
AO/LHMO MpPOBEpUTH Ha NPOUNOCTb N0 hopMy.ie

Sy M
=T W < sl

Hpn qefictnimn 8 pacuctizea Couching BolleDCUNON CILTHL DICMeH 1.
MOTONIOKGHCTPYR I HPOREDSIOT Ha 1a0aiciblioe Halpskerite  fipt
warnobe:

:
== [Tk
Con T s paTRCTIAE BORLPOLII s L B b R (R S
TR b Mot T AVeeTIen L ST 0 CLEDATT T
COTA OCIAOUCTING COMURINT olie DCYNHYID nnL 3GGCICRNY L L m= et LT

wHOHLN cereHna  6e3  yuera  ocaaddaenng  ceucHun; 8 -- TOJUIMNGE
CTE€HKH.
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Ipu pacuere cxmathiX cTepsKHClT HEOGXOAHMO YUNTLIBATH HX THO-
KOCTh, PACUeT BCAYT B Tawnit 10C.1€.108aTCILHOCTH:

1) no tad.. 32 onpeledsitoT npeICIbHo A0NYCTIMOe 3HaueHhe rub-
KOCTH cTepaiiell Adupen;

2) 1o 3aBHCHMOCTH r=]/Aupe, ONPCICIKIOT MHHHMAILHOE 3Hayelue
pa.iyca MHCDUMH CeyYeHNs,;

3) subpap dopmy ceyenna no 'OCTam na copramedT, BulGHpAIOT
COOTBOTCTBYIOWNA pa3Mep ceueHus Tak, 4TOObl ReHCTBUTE/IbHbIH paauyc
HHEPUH ceyeHHn Obl1 He MeHblde HailIeHHOTO MHHHMAaJbLHOTO pajunyca
HHepuu;

4) onpeleasioT [1efiCTBUTCIbHYIO THOKOCTD CTEPIKHS:

l
)\ﬂ.zz - < )‘upe.'l;
“n

5) no 1a6.1. 31 HaxoasT 3HaucHHe KO3()(PIUUHEHTA ¢ yMEHbUUEHUS
JONYCKAEMLIX HAUPAXeHUIT npu NpodoabHoM H3rube LEHTPaJbHO CXKa-
ThIX CTepuieil;

6) no cuie Sp, cxumalomel crepxeHb, NPOBEPAIOT [0 ypaBHe-
HHio (64) npasmibHOCTL NoAGOpa MAOLIAAM CEYCHHSA NO YCTOMYMBOCTH.

[Tpi KoucTpynpoBaHiiH METAIOKOHCTPYKUHI B NepByIo oyepelsb
HeoOX011M0 co6.1101aTh Cae Y oLe YCA0BHSL:

HPOLOIbIBE OCH CTePAKHCH, NOAXOASWHX K Y371V, A0.TXKHBI Nepece-
KaTbhes B 011011 Touke;

IIPOYHOCTb CBAPHLIN M 3dKJACNOUHBLIX COeIHHEeHHIl HeoOX01HuMo Npo-
BEPSITb PACUECTOM;

A1 PACTSHYTHIX CTEPrRHEll PEKOMCHIYCTCA TPHMEHATL 3JeMeHTH
MaKeHuMa bhoil LIHOBL ¢ UEILI0 YMEHbUIeHHsT KOJAHYeCTBa CTHIKOB;

CTePXKHI H y3.J1bl CJIC1YeT NPOCKTHPOBATH 06e3 pe3xilX H3MCHEeHHi
ccueliil, HToObl 130K aTh KOHUESHTPALUIIH HAlIPSAKCHIIT;

y COCTaBHLIX CTEepXKHell UHCJA0 HICHOIb3ycMbIX npodHIeid A0JaKHO
ObLITL MM 2ILHBIM.

B ceuennun, cocTosilem M3 1BYX HE CBAPCHHLIX APYT ¢ JIPYTOM 3ae-
MCHTOB, OHH JOJ/KHBL O6bITh coeqlilielbl MJTAHKAaMH, Paccmﬂnne MEXKAy
IIAHKAMID BLIOUPAIOT TakHM, uToObl THOKOCTb PacTsHYTOH BeTBH
crepskHa Lic npeBniuiansa 100, a ckatoi —50. I'nGkoeTs OTAEIBHBIX
BerBeil COCTABUBIX CTeps/hHCI 113 a.HOMINNEBBIX CNJIABOB HA VyacTKax
MK, LY H1aUKaMi M Y3JaME PeleToK He A0JXKHa npesbliuatsh 30 —
JLTst cARATLIX cTepakHelt n 80 -— 1451 pacTsiHy ToIX.

O6wbiuHO nolEepeulible CeUCHIn ICMeNToB, pafoTaloUINX Ha cXKaTHe
111 PACTSNKCIHE, BBIAOIHMIGT CUMMETPUUHLIMII H HATPY3KY NPHKJA1bI-
BAIOT 110 LEHTPY TsxecTH ceuclid. Popabl nanbolee pacnpocTpanet-
HLIX cedeHttil ¢ OrpaHHuelisIMIL Ha WHPHHY CZKaTHIX NCSICOB 113 Y C/J10BUA
ofccticuettst X VCTOulBOCTH (NP1 LOTHOM HCHOJIb30BAlHI A0NyCKae-
MLIX HalpsKCHUIL) H TCNHOJOrUN NPUBAPKU  BHYTPEHHHX JAuadparm
norasanu 1a pire. 185, [dag Go.ce 10100 yA0BI€TBOPeHds IOTPe6HO-
cTefl KpanocTpoellss QCBOCHO MPOH3ROACTBO OOJerueHHbx NpodH-
Jeil — TOHKOCTeHHBIX ABYTABPOB, TaBPOB € KOPOTKOH HAH YAJHHEHHON
CTEHKOIT.
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JLitst OCHOBHBIX PaGOYHX 3JIEMENTOB BO H3BexKaHlie Pa3pylICHHs OT
\OPPU3HH He peKkoMeHayercsl OpaTes JHCTH TOlbINe 4 MM, YTOAKH MeHee
15XX45X5 MM B cBapHbX coelHHeHusix 1 Medee 50XX50X5 MM B K.ie-
uallblX coeauHenunx. Bcee Gosbiuee mpuMeHCHUC HAXOAAT THYTble H
JITAMIOBAHHbIE NPOQU.IN HE3aMKHYTOro H 3aMKHYTOTMO THIIOB H TP)$S-
‘1aTole NPOQIIH.
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Puc. 185. Cocrasisle ceuenusi 6a0Kk i crep:kHeil hepm

T'uyrote npodhuan (pnc. 186) msrorosasior npoduaHposansem no-

TOCOROTO, JUCTOBOrO H JEHTOUHOI0 HPOKaTa Ha THOOUHLIX CTaHKaXx.
Ipu s3toMm noayuatores npoduan ¢ Hanbonee PaUHOHAJbHLIMH ¢ TOYKH
;pelus NPOUIOCTH H JKCCTKOCTH (OPMaMH ceueHHsl, UTO 1103BOJAET
sKOHOMHTb 10 25% wmaccw Metanaa. I1pu oannaxoBoii Bhicote na014al1s
1OTIEPEYHOTO CCUYEHNS FHYTHIX LIBELICPOB MeHblle, 8 MOMEHTbl HHEPLUHHU
cueHus Goapule, yeMm y ropsuexatanuix. [Ipn npobuanposanun  me-
12173 B XOJOAHOM COCTOsIHUMID OJarofaps HaxkJIcly IIPOUHOCTb THYTHIX
~poduiei noayuaceTes 3HATHTEILHO Bbillle NPOUHOCTH rOpAveKaTaHbiX
ipothuaeil. Oanako M3-3a MeHbUWEro COUPOTRBACHHSA YCTAAOCTIH M NO-
IHMKENHON MecTHOH YCTOHYHBOCTH NMpHMeHeHne THYTHIX npoduaeis B
KPAaUoBLIX METANJIOKOHCTPYKLHSIX OrPaHHYeHO.

B peweruaTelXx KOHCTPYKIHAX w3 Tpyb (puc. 187) MoKHO cokpa-
J1IThb pacxo MeTajina 6Jaaro/laps OTCYTCTBHIO AOMOJIHITEIbHBLIX cBaAsell,
110 0COOEHHO BAXKHO st CTEPMKHCH, CCUEHNS! KOTOPBIX ONPeAeIsIoTCH
»CJ10BUSIMHI npefeastoil rubkocTH. T1pin pasuoll niouiaau 1onepeyssro
corneHis TpyOa uMeer GOALLII PALHYC HHEPUHI, YeM YIOJA0K, i 10310-
vy MOXKET BOCHPHHHMAThH GOJLLINE HPOL0bliblie ChIIMaIOlLie HArpys-
i, TlpenvyutectsoyM Tpy6 AB.IACTCS BO3MOLHOCTh NPHMEHEHHS CTEPXK-
ieft ¢ Madoi ToamuHoi crenoK, Tak, ecai TOJULMHA 110.10K YTO4iKoB
cocTaBagetr o6wuuko He Metiee 0,05—0,1 wmupuusl noaxu, To0 aaa Tpys
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sTa BeaHuHHa ymeilbliaercy o 0.02—0,00 anamerpa. 3aMKHYTbiC 1po-
GHAH IPH OO 1 TOIl Xe Tiotladn CEYCHIST BMCICT MOeUbUIVIO BHEW -
BIOK) HOBCPAHCTh, HOUBEPKEHUIVIO KOPPN3UM, & 6.1a10,laPs yenLe-
HHIO MPOCKILH DCROBOH popepNHOCTIL o aydiicii 001CRacMocTh «hil-
AdeICH BeTpoBaa HAIPy3kKa, "0 TEKKE BCieT K yMelbUeHo oGiueit
MACCBH METALTOKOHCTLY KigHH, XOist cTOHMOC L 1Py O ipivepHo Ha 20%
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Puc. 186 Tuytme mpoduan i cevennst 6aJ0K 12 HIA

BHLUle CTOHMOCTH YTOIKGBOrO MPOLE T, HO KOHCTPYKILIL, cpapeHuuie
H3 ThYO, BCJACICTBHE CHHMKOEUS KOJNUECTEA BCHOMOTATE TLHBIX 2I1CYEH-
TOB ! MAaCChl MeTa/l1d, a Tak.Ke yMelblllelllis CTOHMOCTH OKDAacKmn
COBLINIIO OKa3hBAOTCA ReuleBle KOHCTPYKIAiT n3 yroaxos. Ecan e
y'€CTh, UTO YMCHLIICHHE MaccChl, JIOCTHraeMoc Apy NpHMeHeHHH TPyO-
YATLIX KOHCTPY KK, Biuser W Ha pa3MCPBLl  OCTAJLHBIX  9JCMCHTOB
Kprana (XOAGBLIN KOJIEC,  yeNanu3ua  epeiBHiKellls, IPOTHBOBECA,
DOTeMHOr LY TNTon T ) TO 33N0hE VEGaKkoB TPrdaMIl CTaHOBHTCS
3GEORPIBHOL JaMC IDH (i Caid Maclt vooro 1a 8%.

B overasr o 10 R ik 54 8 a0y e X (INTABOB pesecoudnas-

HO o T s T OOTUR e LTOADYT L Y CTOHERBOC Th KCTOPLY 1
S e bt a0yt S TE Y TOHRGCIOLGLIC Y RACHTE

T . NI TR R e JSEY O Tniacienne
Lo o ! ML S A TER I N R0 14 LA NN 1 £ S
S cor R e R PO I G M AN L
Epe Cencntty e Tan, e peh paniiy BPadRiHLiN (20K

UPHE I8S, 00 b e v tie cerobl 0N AIDHOPL GBLTOR0Y 100 KRR
#Cnosib3yeTca ABYTABPOBLI npoduab (phc. 188,8), K yTO/UIEHHHM
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{013V KOTODOro GOJTaMH APHKpe TeHbl CMEHHBlE  PedbChl, TaKXe
L oTOBACHHBIE H3 JeTKOIO ClliiaBa Bepxwue noaKn AByTaspa BHINOA-
b HAKADHULIMH LT3 Y, 1060132 CTBIKOBAHI! €O cTeHkamy Gankn. das
SeleTUarhiN TPeNrpaHHBIX 1ipoactiibix 6aaok (pHC. 188,6) npumeHs-

iy
. | ) . | -
- —

T

¢ 187 Ogopvaennce vaaon dgepm ¢ THyGUaTLMU CTCPAKHSME W CBEPHLX CTHIKOR
TPy 6

Toanrabrens dnprel [RRY, Nonc 1) parintaouiil no ropH3alathi L
LATPVRTOH N PO3RGAIOILING €0 311Th BeCchMa  TCXHOTCIHTHVIO  KUHC)
CRIETY B L b esea Sanet {one 18R 0), o Takae np'od,)u:n;, HE
oannnt na puce 188,90
MeTamueckie FOUCTRYKIUTY MAcTeawX kparos. Mocro kpan s
FVT OuiTh ABYXG3ToTrLME i onobatowinivy Boapyx6asnounsix
Lorax, Me1a LTOKANCTPS K0 00b4I0 BEITOANSDT JiGo B BHJIE ABYX
#oBUaTHY  HpoCTpancrsena  weetkix  Ganok 6 (puc. 189, a,8},
COTBNCHPTIN TO KCELAM [P0JeTa ¢ hofreBLv Gaanavi 6, B KOTe-
TIn PasMenreioeT o LeO3ne oy e a Lpala, 00 B oBY e i]l‘OL‘TpHHCTBQH
CLECNCTET N (P TYE) col enaetiinod L, IBYX BCPTHKAILHUIX 2,8
fonyy rapt opra ey /o4 poatescerx gonnt Bonocaeiakem cayuae
RO T I P P 3 Glenoln TSR0 BotupUHEIMAIAn  uepes
SCALCH, Y.IOKEHIbe Ba ee BePXHeM i103Ce, BeC TeJCKKH ¢ Fpy30M, AB-
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inetest raasznofl gepmoli. [Napanseanno raasnolt gepme pacnojaraior
SCHOMOIaTeIbHYIO BePTHKAIBLYIO (epMy Z, coeilnsiolulyiocs ¢ riaBroit
dep.10f ABYMA BCOOMOFATCIbEbIMH rOPH3CHTa LM depMamu [ u 4,
BOCIPHHUMAIOU{IMH TOPH30HTAIblibi¢ HAarpysmhl, Bu3HNKalOWlie MpH
TOopMOo el KpaHa. [iaBible B BenmoMoraresbHuie epMbl KpensTtes K
KodueruM 6aakam b.
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Puc. 188. Ceueuns mponethnx 6anox (a, 6), N3rotos-
JICHHBIX H3 npeccoBanibiX npoguacii (8—d)

MenunusM nepelIBHIKeHHs MOCTa TaKoro Kpana ofuuio pacroga-
racTCs Ha BepxHell roph3oHTa; bhoil Becnovoraredsiinii gepme. Kpyrs-
ILL” MOMCHTEL, BOZHIIKAIOULHE NPY HATDYywmelli rJaBHby Hajlox, Boc-
NPHHIMAI0TCS NPOCTPAlNCTBEHHOI CHCTEMOMN, Cociosilicit M3 rJId4BHBIX
fas01, BCIAOMOTATRILHLX (PEPM, TOPUSOHTA ILIIBIX 1T NMONCPEYlbIX CBS-
aeir. BeaecacTtsie »1oro roashisle 0a7KH ueiplpox@epyelinix MOCTOB
MOLYT HMEThb MCHLIIVIO TOPH3OHTAIBHYIO D2INGEYIO 1 KPYTilIsHYI0 He-
CTKOCTH, Hew Kopobuatele Gadxky  oanodanonusix 31 ABYAOAJI0uHbIX
v e1oB, Haero ri1aguble 62 KK deruipexdepvCiinX MOCToB BHNOJIHRIOT
CLOHOCTeHYA THINIL

B nacrosuee Bpovist npn DpOHRBOLCTBC KPANOB BCe unipe npHMme-
HOIOT CHAGHIHLIC JHCTOULIC MCTALTOROHCTPYRILIN, 1aK KaK oHIK  Ae-
Lichae B OveHce TRY,L0CMKH B H3IOTORJCHH §1a10/1aps aBToMaTH3alg
T} ©HCCCOB CBAPKE 1 HCHAOL3UBAINIIO JHCTA BMECTO NPOKAFHLIX npodu-
Jdei B ARCTOBoIX ROHCTPYKIIAX [0 CPABHCUNIO ¢ DeilleTuathia 6otee
PABIOMOPIIO PACHPENCUNCICH CHTTOBON LOTOK H R (BH3H € 2THM 10110~
JaeTcsi MeHbluas KOHUeHTpallus HanpsiKeHull B croikax. Taxne xon-
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crpyKuHn obecneunBalor Gosee BHICOKYH HATCKHOCTH NPH nepeMer-
HLIX Harpyskax.

Heobxoaumo uMeTu, B BlAY, 4TO NPIH MaJgblX  PY30ONOILBEMHOCTRY
BCS TIOWA/AL CEUCHUS CIVIOMMBIX JHCTOB MOJHOCTLR) He HCHOIL3YCTCH
Hi03TOMY NPHUMENSITh JTMCTOBLIE KOHCTPYKIUIH B 3THX YCJOBUSX HEPALLUO-
:1a.1bHO. [lepeneKTHBHBIMU /151 MOCTOB KPaHuB FPY30NIOABbEeMHOCTLIY A0

a)
S
‘ 2
4
S
&
| A—A

Puc. 189. MertaatnvyeckHe KOHCTPYKIHH KPaHOBHX MOCTOB:

B, — koacst TeaeAkku, L — npoaet mocra; B, — 6a3a KpaHua

3 T OKa3a/jHCb KOHCTpYKUHH 630K «060J0YKOBOrO» THNA U3 I'HYTHIR
ciettenro (pue. 190). Daaroaaps  paunonadaehofl  dopme  ceucHHS
“iKH YCTOHUHBLL, HECMOTPA Ha TO, YTO Y HHX TOHKHE CTeHKH H HeT
“HUCRCYHBIX Anadpar.
BenoMoi aredbHast cteHka KopoGuaToil 6a1Ku HHOT 1@ BLINOAHAETCS
sie 6espackocHoll PepMbl (puc. 191, a); ocHoBnas Hecyiias cTeuka
via ofecncuertst  YCTORUNBOCTH CcHAGXKaeTest NPO.I0ALHEBIMIL 31iraM 4
‘uie. 191, 6), a orBepetns B cTelke GanakH — oTOGOPTOBKOIL,
paHoBas TesjeXKa nepeMcllaercsi NO pednbcaM, YJIOXKEeHHLIM Ha
;AN Dosicax ocuoBlbIX Gatok. MexaHuzv nepeaBii:keHlst KpaHa M
SPouGCH TEICKKH PacrionaraloTest Ha KOHCOALHBIX MNA0IMAKaX, 4TO
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DeCNeRBaer AelKHA ACCTYA K BULIKATHBIM BVKidM NCIGBLIX  KOJAeL,
CAUHWIUACIEBEN B TRH KOHUEBHIX BA10K.

ArYX0AAGHHLET MOCT ¢ NCPeMEIHZHHCM TeTOMKL 110 BEPXHEMY L7
I2HAK0 Ol BMeCT CPABILITCILHO COULIYIO BHCUTY, DUILLL 0 a0V R
ipyacemox s Hsroropactuil, Iostoyy B MUCTGBOM KPaRGCTPOGCHNE 30€
WHEE APHMEINIT 0AHU0AI0UHLIE MOLTL ¢ GORUBLIM PAaCcHuIOKCENCM

ERLIAY

Puc. 1¢0. Ceucunsa 6aaox «ofonoukonoro» tuna (a)
H KOHCTPYKUIM Ba.iok MocTa (J)

neABeMHOro aMexaniisMa (. pre. 28 i 29). Jag o.u106a.0u4HBIX MOC-
TUR XADAKTEPHL! ML LIIAY dMacca Baarorapa IVOUICHY HCHOALIOBAHIIe
CBOBCTB MO/UDHA A BOPTHRAILULIX CICHOK, MCHbLAlE? UHCAO BULoMO-
PATENbHLIX TeMEelt i3 U CTATHUCCKAS uHPEACIeHIOCTh, UTO 00.J¢eruaer
pacuer, B psie c.ytiacs cuinkelnie Maceh poctiraer 40%, uto 103Bo-
JRIET VBENUUNTL 1Y 3000,1bCMHOCTL Kpala 0e3 yCHICHHS CYLlecTBY-
OILHX A0IKPaHeBLix yTeli. Jlos cokpanieHust odbeMa CBADOUHBIX pa-
80T B 0aH00AJOMILIX MOCTAX HPUMEHSHOTCA TaKKe 000J104KOBbIE NPO-
aetupte Gaarn (ca, puc. 190). K ux Topriam npuBapubaior i ¢ Xo-
10BbIMH KOJIECAMH, 4 MeXaHH3M NepeABHKEeHHs MOCTa MOMKCT OblTh
Aa)ke BCTPOCH BHY TPL Gadui. Jdas XoAOBLIN Kulee TCIeRKH Ha Tpybe
yCTaHaBJIHMBAIOTCS j1p010.bHBE LIBELIePDl, HCNOAb3yCMble B hauccTBe
pesinca.

Kopefuatete 60 11 MOrYT N3COTORTIATLCA TAKIAKE N3 THYTHIX 11DO-
puneit {puc. 192, ) Ocuosnvic npodin 4 1 6 HaCOT B HHzKHE uacTh
oTO6OpPTOBKH & 1714 crapHoro wmsa. B Bepxiewt yactH npoduan  coelu-
HeHBl miBas 9, npHuCM OIOTHYTLIC ORI @ CKPELICHD O CTCHKAMA
apobOUHBIM cocaniorney (FICKRTPOIARICIHKE MU o) 1 BLITOMHISIOT Dodb
PIPHBOHTAALIEN PeGe) WOCTROCTH, HOLICPRIBAS CTCIRIT B C/H2THIX
BEPXRIX 30HAX. BonrpkadgsHpe vuacTui 7 HoUICRKERAWT Holrede-
weunotil peane ! llonencunnie petpa 2, odeoncunnaloniic ¢, G-
SOCTH CTEHGK B OPES 0O LGE LTS HAIPYoRY 01 P2ea 1A CleHhn Gads
Mo, T 0 L RPULRGL K HUBHONY  apGhiltd sIeRThosar tenka-
sit 3. B ool pOHCT | Shanitn YV anineito BGIUC [0 PO s ThELY CedP-
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Pie, 191, Mocryy ¢ Gmpm‘);ucu'

LIV q>enwa.\m
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prX BoB (MO CPaBHEHHIO C OOLIUHBIMH KOHCTPYKIMAMH, CBADEHHLIMA

#3 ABYX BEPTHKAibHBIX Il JIBYX TODH30HTAJbHbBIX JIHCTOB) M HCNO.1b30-
£2HO MilIHMAaJblioe KOJHNUECTRO FOPH3OHTAILHEIX pebep JKeCTKOCTH.

Arajoruulias KOHCTpyKUuis KopoO+atoil Gamiu U3 FHYTHIX 3J€eMEH-

7.8 (puc. 192,6) oGpazoBata M3 OAHOIO JHICTA J H HIDKICIO Tosca 4.

lluaTesesKeuEhbill peale NOIAepKUBACTCS JONOJIHHTCABHRIM  [HYTBIM

guctom I, pacliopHble

Harpy3ku B KOTOPOM

BOCNPUHUMAIOTCH TOPH-

q) 3) 30HTAALIBIM  JulcTOM 2,

[IpeaBapuTtenbilo cBapH-

Baercss Kopobka M3 MH-

e ctoB 1 H 2 U 3aBOJIHTCH
i |7 7 B HOJOCTL CHYTOIO JHC-
3. \\;/‘ 7 tTa 3 raapHoit GaaKH.
f———"———=  DJneMenTbl GaJKH, BK.IIO-
ﬂ uas 0TOOPTOBAHHbIH
5 HUXKHRIT nosic 4, cxpen-
Jaiorcst  MexXaAy cobol
A, TOYEulofl CBapKou.
1 A Tax Kak H3I0TORIe-

e xopobuateix 0anox

Puc 193. Oanocienyaine npodeinue 6aiku ¢ TPYLOeMKo, To paspabo-

Kopoﬁ}\'a.\m KeCTKOCTH Tallbi 1 BblﬂyCKaK)TCﬂ
O,IHOCTeHuaTLle npo.ier-
#uie 6a.JKH ¢ KOpoOKaMH JKEeCTKOCTH, PAcriofOKeHHLIMH 00bIHO BAO.b
cxaroil 3ennt ctenkn (puc. 193). B takux Gaikax QyHKUHH 3:3CMEHTOB
Cevelids HETKO PACHPEIC/CHBI: CTEellKH BMecTe ¢ NoAcaMii BOCOPHHH-
MAiOT BCPTHKAJbHble HArpy3kd, OOKOBOH HAcTHA W BepXHuil nosc —
{UPH3OHTAAbLIBE HATpy3KH, a KopobKa XecTKocTH obecrneunBacT He-
0OXCIMMYIO KPYTHABHYIO KeCTKOCTe ceuenns, Kopobka KecTKoCTH
{puc. 193, a) obpaszoBaHa HaKIGHHLIMH peOpaMu 2 u 4, NPHUBAPEHHH-
MHI K CTEHKe 3, 4TO YCTPaHseT cocpelOoToueHHe CBApHbiX LUIBOB B MeCTe,
rie Bepxuufi nosac 5 npuMblKaeT K cTeHke. KpoMe Toro, BepxHssi C¥Ka-
TCH 30HA CTCHKM NMOJKPenJcua JABYMsl Pa3HECCHHBIMH IO BHICOTE HpO-
AOABHEIMH pebpamy, 6sarojaps ueMy creHka npuobperaer 60JblUIyIo
yeroftuusocts. Jluer & ropusonTadsniioro 11actwiaa nojjepiKlBaeTcs
peGpamu 6. B ceyenun npeaAycMOTPCHB TAaKKe BepTlikaabHble pehpa 1,
ofecieunsalouiie 06UYIO KECTKOCTh CTCHKH, B 1pyrofi KolCTpyKUUH
{puc. 193,6) Bepxunii nosgc / npeactaBasicT coGoi TPCYTOALEYIO KO-
po6Ky JKecTKOCTH, MpUBapeHHYI0 K cTenke o. Bepxnuil cxaruiii nosc-
HOll JCT NOdKpenden HAKJIOHHBIMII CTeHKaMH KopoOki. I'opH3oHTanb-
Has JKEeCTKOCTb ceuenua obceneunBaercss 0TOOPTOBAHHLIM JIHCTOM § Ha-
CTHJa, NOAJIeP/KHBAEMbIM THYTLIMH KpoHliTeiuamMu 4 uw 2, cBsi3aHHH-
MH Cco ¢cTeilKOl 11 ¢ KopOOKOIl #CCTKOCTH.

B KU3J10BLIX KpaHaX ¢ LOABECHBIMH TEICHKAMH, epesellalouLiIMH-
¢t 0 MOHOPEILCY, HCHOIL3YIOTCST PasiIHUHbIE ceucllg 0,1Hn04.104HOT0
ApoieTHoro ¢tpoeHus (puc. 194) B 3aBHCHMOCTH OT IPy30MOABEMIIOCTH
¥ 1p0JEeTa KPaHA H KOHCTPYKIIHI TeNEeKKH.
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MeTaanokoHCTpyKiLKsE MOCTOBBIX KPAHOB, COCTOsiLAA H3 1BYX IJaB-

HBIX U ABYX KOHHEBBIX 0aJjlOK, KEeCTKO COelMHEHHBIX Memay coloH,
~BICTCH CTaTHUCCKH HEOIj C.1CHMOE YeTHIDEXOMNOPHOH cleTeMoil, u1o
JAHKTYCT TpeboBalniiie HOBBUUEHHGIT TOUHOCTH H3FOTOBJICHHHS 1 MOKTa-
Aa, IOCKOILKY OnpeletiiTh (akTHueckle Rarpy3kd Ha XOJ0BbIC KO-
Jeca B 3THX KOHCTPYKUHMHX TpyaHo. Ecan Oogee TouHo onpeleiThb
HAarpyv3KH, AeHCTBYIOIIHUE B
MeTaJ/AOKOHCTPYKUKE,  TO
HOABUTCS BO3MOXKHOCTD
CHH3HTD ee Maccy, YMCHb-
WHTb  moTpebHylo  Mowl-
HOCTh  MeXallli3ma  1epe-
Apuxenua u 1. a. C 3tofi
LUebl0 npeiloXkKcHa cTaTH-
YeCKH onpejleaumas Tpex-
olOpHas  cucrema  {pHC.
195,a). B 3toit KOHCTpYyK-
LMY MOCT KpaHa cobupaer-
cq H3 AByx XecTkux I'-06-
pasubix Honymoctos A u b5,
CBA3AHHBIX MeXAy coboil
wapHupHo. Kax sl noay
MOCT "COCTONT H3 KOHileBOI Puc. 194, [oncpewume ceuenua npoICTHLIX
6anxn I, onupaloweiicss xo-  ¢1poennil  01106a10uHBX  KO3JMOBBIX KpailoB €
JOBLIMH  KOJeCaMi 2 Ha HOABCCHBIM TENC/KhE@MHU ’
101KpaHoBble peJbChi.
C konueBoii 6a1Koit :KeCTKo coeilnHeHa raaBHas 6anka J. Takum 06-
pasoM, Ka:k[blii HOOYMOCT ONHpaercss Ha TPH TOYKH — Ha [Ba XOMAO-
BLIX KOJICCa W a ¢BOOOAHLI Kowew B riapHoil 6ajxu, JexKauniuii Ha
TGPH3OHTAIBHOM PG.IIKe 4, VCTaHOBICHHOM Ha KOHILEeBoil da1ne conps-
AEHNOTO NogayMocta (piic. 195, 6). Podnkir 5 npeanasiancnss st Ha-
fpaBaenns riaBrofl 6adkH, a TOPLEBOIl JLCF § 01 pauil Biact Bsan-
HOC NepeMeUltCHIC 0Ty MOCTOB.

Tlpu pacueTe MCTAAIIMECKHX  CIVIOWHOCTCHUATLIX  KOICTPY KUl
KPaHoB CJeAYCT PACCMOTPETh HATPY3WH, KOrupble BO3HHKAIOT, KOrid
TeJeXKKA pacnookKena a) nocepe,uitie npodera i 6) oxodo naubo.lee
HarpyxeiiHoit Kouuesoil 6aaxu. Jaa GepyelHbIX KOHCTPYKUIH pacuer-
HLIE TMOJOAKCHMS TEICHKKH YCTAHARMIBAIOTCS! 13 YCIOBHS 1IOJAYUCHHA B
pacueTHHIX dJCMEHTAX MAKCHMaabublx narpysok. lauboaee touno stu
HAarpy3kH MOAHO CHPCACANTDL IPH pacidHci€ MoCTOB KAk [1POCTPAHLT-
BeLilblX clcTeM. O1HAKo uacto pacyeT BC4AYT o YIPOUEHHOIL cXxeMe,
pacusielisil IIPOCTPAHCTBEHIYIO KOHCTPYKIIIO MocTa Ha  oT.jeablisle
MJIOCKHE 3JCMenibl {ijaBnyio Gaqaxy Wiu (pepMy, BCIlOMOTATC/IBHLIE
epmbl, hotiuesbie 6aanit), B vion ¢ayide 52,10 BBeCTH KOI(PHUHEHT
yesosill padoru e, npinivacysil 21— 0,8 — a0 rviaBiax Gaa0K Ko-
poodYarbix MoCTOB €3 BCHUMOTATCILULIX (iopM u m=1,2, ecau ecib
senoMoraTteibhbie gepmol; m=0,5 — 1051 konuesoil Gaaxy n m=0,45—
A1 BCIOMOraTtedabHoil tepMbl. ¥ oisoctTelnbplX §aj 0K MOCTOB m=
=1, — aas raasHeix G6anok n m=0,35 — 19 BCUOMOraTeJbHbLIX
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depM; y MocTOB ¢ packocHLIMHK depmaMu m=1,1 — 1aa raaBHbLIX pepm
w i =0,55 — A5 BenioMorarTebHLIX GepM.
Baaky mocra 1 ¢epMy NpoBepsioT HO YCJI0BUAM MKECTKOCTH MOCTa
{orpaiuuenie uporu6a). Penomenayioics cieiyioutte  AonycrHMble
oTHUCHTC LI 3navens (B 039X nipodeta Mocra L) nporuda  Me-
TaLTORCHCTPYKIIT MOCTOBBIX KPANCB NPH LeficTBUR TOJLKO  BepTH-

T e

Puc. 195. TpexonopHas KOHCTPYKUUSA KPaHOBOro MoOCTa

Ko IBHOH, CTATHeCK NPIJC/KCHIION NMOIBMKIOH Harpyskn 6¢3 yyera
KO2(HLIICHTa TTeperpy3ku.

Ja1g MOCTOB KPanon ¢ PYUHBI npnBo:lo.\{ . 17400 '
Jaa moctoB kpan-6anaok .o . . 1/500
15 MocToB Kpauon ¢ 31cr\'rpmlcu\|m anBO-
O
1--5-if rpynn pemnma  paboTu I\’paHOB
(em. taba 7). . . . . 1/600
6 -R®-it rpyna polt\uma paﬁoTu lp'ma . 1/700

JList a0MunneeHX MOCTOR BCEX THNOB Kpa-
HOB L . 0 v e o v 0 e o s 2 e e s s e

17500

Usap: ot Gasran (depvav)  moctop ¢ npodaetom L>>17 M npu

HOCOTGRUCIHINE 20.A10T ¢ ool eaniutli nolvesm, pasinil 1/1000 npoae-
sa. w1o0b Lpn padore 1o1 11'H;'»y'ﬂ<0!"1 Oa1ka le Wve1a HPC3IMCPHOro
nporuGa, Meulaloulero nopyanlinft padore TeNEAKKH,
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B kxpaHax MaJofl rpy3onolbeMHOCTH 1 Kpai-Baaxax uacro orra-
SHUHBAIOTCA NPHMENUEHIeM OAHON Gk, @iIoUelcd ool L o-
CYIHM 210MeHToM. OOBUHO 370 HDUKarHas  BYIspefas Gdiahd, hi-
(Op pasMcpa KO10pGil HPOLZROLHT 10 YCIOBUSM 0OCCnedenn 4 iy -
AOAMMON KCCTROCTH M BOZVOMKHOCTH MPOXOAA TEJCIHKKH HAH 3ICKT )o-
1214 No ee KieMy Hoscy. JList YBCJAKUCHHS RHICOTB OAKM i ce .u-
MCHTA COMPOTIBJACHHS §e3 VBEIHUCHMA  MACChi  1IHOrla  NpoKatiiLie
IBYTaBPOBble GANKH PAa3pPC3aloT 1O AlHHe, KaK 1oKasano na puc. 196, a.

i r

| J

N\ - -

oh, Lo

‘. ' = it
I, | . |
I~ - S

N - S

S _____________I H’_L’/ o
Puc. 196. Cocragnaa asyrtasposas 0aIna Pue 197. Kpan Gaaxa ¢ aaeMeHTa-

ML YOPU3OH AL 'O ANCCTHLOCTH

3arem paspeanube NOJIOBNNKI PA3IBHLGIOT, CMAPQIGT HA HOJNIN ]
sbipesns i ceapimsalor (puc 196,6). Buctyuawm w no nonnav faoxe
KOHCO.IbHDLe yacTy (nokasaunble Ha puc. 196, § nyuxkTipoM) oTpe-
3310T.

Y Kpanop GoJarBION IPY3OLOATLEMPOC U € GOILLIN [0 TeTOM TRY-
TaBPOBYIO OGAJIKY HPHKPCANIOT K Pepman, upnuem O0a1xy ido not-
BEINBAIOT K (opMC MOCTa CHH3Y, JdH30  (hbepMy  VeTauap1upBaor |
MI0CKOCTH ocloBHON Gaakn (cMm. pue. 27) | Las oGecuieretig nendy-
AAMOH TOPU30H T ILHOI MKECTKOCTI 0 00Uleil yCTORYHBOCTY  1V1aBii &
Gastku  KOUCTPYKIHIL  MOCTa  TIPHMCHS'OT TOPH3OHTAILILIC  (epib
(puc. 197, a) wan nonoJnnTeasHble packocel (puc. 197, 6), ucno.absye-
MBIC JLIS Pa3MCLIEHMS MENIHU3MA NepeiBikenns vocta. Tlpi nprve-
HEeHWH TOPH3OHTANLHBIX (PEPM MECTRGCTH (11D mpoteTe kpana L>
>10 M) aacMenTh FOPH3OHTAILIEON (PepMBl BLIGHPAIOT TaK, 4TONLI HYX
rubroctb A e npesbiata 250,

OT KECTKOCTH MCTALIOKOHCTDYKILI MOCTa Kpana B 3nauilelbHOR
STEHCHIT 3aBUCHT BPABHILHOCTIL C1o JABIZKSHIS o peisead. Tpu ne-
BOCTATOURO 2KeCTLIX KOHCTPYKUHSX L3O 110,14161¢31 HOBLULICHIILIe Aene-
KOChl MOCTa.

Mpu onpeiescing nporiha PCeTya vy epv npimicuaior hopyy -

,

Ay Mopa, KOTOpas, €L BCe CICDAREH PASOTaIoT ik HiL IND 105
HBIe HAarpy3KH, HMeCT BIL1
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n
f Al SQkSlklk
ot Erhp ’
k=1
i

rie S.. -—citia ot Buemneil narpyaki Q, ot AcficTara KoTopoit onpe-
ae.sieest nporud B k-M crepxilc; Sy, — Ciaa b k-M crepue oT ead-
HUUHOM cHlil, OPUI0ZRenioll B Toiuke onpeledcHHs npornda; Iy, Ap,
E, — coOrBeTeTBOHuO 11H1a, MIoWalb CeueHis H MO1y.b YIPYTroCTH
mMaTepliaia R-ro erepikis.

Upn npockTupoBanisn KpaRoBLIX MOCToB ¢ Bajixamu Kopobuarore
CCUEHIlSt B pPsiile C.IyHaeB 1CICCo0BPasHO 1IPOBEPITs MeTaLTOKOICTPYK-
LHIO 11a BpCMst ‘3aTyXaHis cOGCTBEUHLIX  KoJdedaHHil, BLI3bIBAIOIIHX
BUODALNIO, OTPHIATCIBHO BINSHOWYIO HA CaMOUYBCTBIHC KPaHOBLLH-
ka [7]:

{— Le In Sinx
- ’
f

rie {¢——nephul CoOCTBOHILIX  KoJedaklil MocTa ¢ Tenekkoi 6Gea
rpy3a, pacno.jo:kenHoil B cepeanlie npoJera, ¢; §-— gorapudmudeckuil
JeKpeMeNT satyxalus KogdelGaHitii, paBHbll pasnocTH  JorapudmoBn
ABYX IOCIC.IOBATCALHBIX AMILIHTYA; finax — aMILIUTYAR Ko.J1eGaHuil B
HAUAJILHLIT MOMEHT (HHOTAA NPHHIIMACTCHA PABHON CTATHUECKOMY Npo-
rHOY OT Beca HOMHHAALIOrO rpysa): f— aMumantyila, npu  KOTopoil
npouece 3atvxanus Kogebauuil culTaeTcs 3aKOHIeHHbIM: 00OBIYHO NPH-
HuMaoT [=0,05/max. JexpeMeHT 3aTyxanua § ¢ TOUHOCTLIO, LOCTATOU-
HOM LJf HPAKTIYeCKHX pacucToB, MOXHO CUNTATh B npolecce xKoJgeba-
HHiL nocroguicii pesnuunoil, paBHok

5 5,3-10—3 .

2
tc

Honvetiinoe BpeMst 3aTyxanns Ro.1eGaunuii { 3aBHCHT OT THNA KpaHa
u yeaownil ero sxciayaTaiiny. O0bUHO ero HPHHAMAIOT paBHbM 15 c.
[Tepuo cobersenupix KoacHanuii Kpanosslx MoctoB ofiiero HasHaue-
His npu ux pabore 0e3 rpysa £<<0,25 c.

Y aTioMinneBLIX CM,1aBOB BHYTPEIHHE HEYNpyrde cOnpoOTHBJEHHS
Soabule, ueM y ctajeil. DTd COUPOTUBIGHUN SBIAIOTCA O1HO! M3 NpH-
YNH 3aiyxawmis Kooedauil, no3ToMy 1 Jorapu@MHYCCKHil AeKpeMeHT
3aTyxanus kKodaefanuil KOHCTPVKUNI W3 aTIOMIHHCBLIX CINVIABOB 10YTH
B1BO¢ Goabliic: 62 10-%/(,2,

Boicoty riaBHBIX peuleTuatux gepm B cepellHe npoJgera H3 ycao-
BHIT HEOOAOAIMOI KCCTROCTH IPHHNAMAIOT B Ipeieaax

hy=(1/12 + 1/16) L.

Buicoty  Oadkd kKopobuaroro CceucHus NUPHHIMAIOT B npefenax
ho=(1/16=1/20) L, a BuicoTy 0a.Ku ABYyTABPOBOTO CEUeHHA

Dasza kpana B (cM. pie. 189), T. e. paccrofHne MeXAYy OCSIMH- XO-
ACBLIX KOJec B KOHUeBoll da.ke Wit MCKIY OcCAMH Kpailnux Oanad-
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CHPHBIX TeJieXkeK y MHOTOKOJMIECHbIX KPaHOB, NPHHUMAeTcs paBHOM
(1/7=1/5) L.

ITpu npeaBapHTeJbHBIX pacyeTax OPHEHTHPOBOYHYIO Maccy M10.10-
BHHBI MOCTA KpaHa 4-i rpynnbl pexuma paGotsl (6e3 yyera Macchl

o)
/",T T {7) T T
g=sor| ™7 Q=307
2 ] AL
§0<" N
y 20 ; LS4/
159 4
15 Y
" 7 x/é% i 05 4&
Q=.5-7' f/’ \JX// J,r/(/
52 ::,/;iﬂ/‘/ 5/);' ; )
-~ =~
G+ 1
O 7r 223 25 9o Ui 17 20 23 26 29LpM

Puc. 198. T'padukd zas onpesenenHs Malchl MOJOBHHBEI Kpa-
HOBBIX MOCTOB:

a — ¢ raaBuuiMi Gepmamt; 6 — ¢ GaakaMu KopoG4arToro cedeHus

KOHLEBOH 6aJIKM, HACTHJA H PeNbCOB) MOXHO ONpenetuTb no rpadu-
kaM (puc. 198) B 3aBUCHMOCTH OT NPHHSITOH KOHCTPYKLUMH MOCTa,
rpy3onoabemiocTs u nposera [24). [das kpauos 1, 2 u 3-i rpynn pe-
KuMa paboTbl Mmaccy, noJy-
YEHHYI0 N0 JallHBIM rpadduka,
caenyer ymensmuts Ha 10%,
a 1as kpaHos 5-fi i 6-f rpynn
pexxima paboThl — yBRJHUHTh
Ha 10%. Has mocToB, H3ro-
TOBNEAHbIX H3 HH3KOJCTHPO-
BaHIBIX  cTadcll, 3HaueHHs!
MacChl CACAYET YMEHbIUUThL HA
10—20%. Macca pewerya-
TBIX MOCTOB MaJibiX MDOJCTOB
NpaKTHYCCKH Ta M€, UTO U KO-
pobuatsblx, -a npu  GOALUINX
(INOACTAX pelieTYaThie MOCTH 0
qerte xopoGuatsix mHa 10— 45 7§ 70,;‘7 135 185 185 225 255 28

L
a-sr

Voo
Vi

\J

AN

-~ 2T
T

L~
L

W\

_ h & 4 Gy~ GO o N

40%, npuuem Golee cymect- ponem, M

BEHHOE CcliHXKeHWe Macchl HA-  Puc. 199. Macca MOCTOBHIX ORHOGANOYHBIX
Onojaerca y KpaHos MaJjoit KPIOKOBBIX KPaHOB ONOPHOro THNA
rpyv3onogmeMHuocTH.

Maccy 0a106a/104HBIX KPIOKOBBIX KPaHOB € YNpaBJeHHEM u3 KaGH-
HEl ONpEAensIoOT ¢ noMoubio rpadukos Ha puc. 199 u 200, Jaa kpaHos,
yIpaBaseMbIX ¢ 10;a, Macca oKashipaeTcs Huke Ha 10—259%,

upury B ropusonTtaisHoro jucta 6anku (cMm. puc. 189, 8) wus
yCJI0BHH o0ecneueHHs [OPH3OHTANbLHOH MECTKOCTH NPHHHMANOT B Npe-
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Renax B=(1/2+-1/3) hs, n ona nonxua 6utb B> (1/40-+1/50) L.
Tonuuiy BepTHKaNbLHBIX JICTOB 6a/0K NPUHHMAIOT OGBINHO He MeHee
5 mm. Tlpn oTHOwleHHH BLICOTH JHCTA K ero ToaluHe A/6=80--160
BEPTHKAADLII, 19 CTEHKY € UeJbI0 MOBbilieHHs! YCTOHYHBOCTH YKPEMJSIOT
NOMepPeUHbiMY BePTHKAJDHBIMH [pebpamu  KecTkocTH. OueHb TOHKHe
creHkn (/62160) ykpensioT BepTHKAJbHBIMH K TOPH30OHTANBHBLIMH

mr
5 d/’@T
g1, | | 32
4 J -
—
. TN // 32 L
3 7 ,/' // ﬂ
2
2
e
| s =
=
L
C——% % w w » 3 3

flponem rpana ,m

Puc. 200. Macca nozaeechHbix 0fHOGAJIOYHBIX KPAHOB:

@ — OAUONPONCTHBIX; 6 — ABYXIIDONCTHDIX; 8 — TPeAIPOACTHBIX

peGpaMu xecrkocTd. HauGosbluee paccrosiide Mexay NONEpeuHbIMH
pe6paMu KecTKOCTM He NpeBLIIIAaeT ABOWHOM BHICOTHI CTEHKH (M He
G6onee 3 m).

Pambi TesleXeK MOCTOBHIX KPaHoB B GOJIBIUIHHCTBE CJydyaeB CBapH-
BAIOT U3 JUCTOBOH cTanu {(cM. puc. 19). K sepxueMy nucty pamsl npH-
BapHUBalOT creuHaldbible MAATHKI AN nocaeayioltedt o6paboTky Wil
AesaloT Halop MojACTaBOK AJSi KOMUelcainy HeTouHocTeH npn cGopke
YCTaHABJHBAEMEIX 11a HHX 3JeMeHTOB MexaHuamoB. [lpu npoexktnposa-
HHYM paMbl TesaexkH ocoboe BHuMaHie oCpauiaiotr Ha obecrneyeHue Ao0-
cTaToOuHOH ee MecTKoCcTH, ofecncuHBalouieii HopMaJabRylo paboty Me-
xaHu3MoB. Tak Kak pama TeqaeXKW COCTOMT H3 pAAA KECTKO coe/li-
HeHHBIX 6aJjloK, YCTaHOBAEHHBIX HAa 4YeThipe OMNOpPH, TO OHA ABJAETCH
MHOTOKPATHO CTATHYECKH Heonpenesumol cucremoit. Tounulii pacuer
paMbl MeToaaMii CTPOHTE]BHOI MexaHMKH BecbMa TpynroeMok. Ilosrto-
MY HCMOJb3YIOT NPHOAIDKEeHIIble MeTOAB pacueTa, PACUICHAN KOHCTPYK-
LHIO paMbl Ha OT/eJblible ABYXOTNOpPHblE, CBOOOAHOAEKAWHE TPOLOb-
Hble W nonepeutble Ganku. Tak kak geficTButTe bHbIe AedOpMalliK 1 Ha-
NpsKeHUsl OT.JIMYAIOTCA OT PacuieTHbIX, TO A/ KOMNEHCAUHH AONYIIeH-
HBIX NMOTrPEUIHOCTEN H NeBHIUEHUA MHECTKOCTH MPUHHMAIOT 3amac npou-
HOCTH, paBHBIA 2.
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Ins obecneucHis Ge3onacHocTH OOCAYXHBAHHS TeJNEKKA UMeET
nepuJa, npoxoAsiliue ¢ AByX CTOPOH, NEePNeHAHKYJIAPHBIX HallpasjeHHIO
ABWXKEHHUs!, a IPH MojBoje Toka no ri6xkoMy Kabesi0 H OTCYTCTBHH
rajgepeu 1as OOCJAYKHBAHAA MEPHJA YCTAllaBJHBAKOTC U CO CTOPOHK
TOKONOABOAA. 151 mpojosbHbiX # nonepeuninix 6ajJOK paM TeJeXKeK
PEKOMEHAYyeTCcsl MPHUMeHsaTb THyThle H WTaMnosaHnHbie npoduau, Banku
¢JedyeT pacnonaraTh Mo BO3MOMKHOCTH HEHOCpPEACTBEHHO MoJ Onopamu
BaJoB, OJOKOB, PEeLYKTOpOB, JBH-
ratejieli MexaHusMa, PaMa Tenex- - 7

Kd JOoMXHAa ObTh TNOJHOCTbIO 3a- 74T e e //
KpbiTa HACTHJIOM W3 JIHCTOBOH cTa- 7g;_, P

JH, 3a HCKJOUYeHHeM OTBEpCTHH, et ] S

uepe3 KOTopble MPOXOAST IPy30BLIE 4 -

KaliaThl M Kabenud AN TPY30BOTO 2t

snektpomarnuta. I[lpu npemsapu- ¢ 5§ 15 20 7z 50

TeJbHbIX pacyerax MeTaJJOKOHCT- pysenodsennocme, +
DYKUHMH MOCTa U MEXAaHH3MOB OpH-
CHTHPOBOUYHYIO MacCy My TECIAEXKEK  Puc. 201. Macca xpaHOBHX TeJeKeK

MOCTOBBIX KpaHOB oOuiero HasHa- rpy30noABeMHOCTRI0 5—50 T
UCHHS. MOXKHO NPHHATb MO AAHHLIM
puc. 201,

MeTraaauueckne KOHCTPYKUMM NOBOPOTHBIX Kpauos. Ilpu paGore
II0BOPOTHBIX KPAHOB I'PY3 MOXKET HAaXOAMTbCA INOCTOAHHO Ha KOHLE
cTpesibl MW nmepeMellaTthea no crpese. B szaBucuMocTH oT BHIOpaHHOM
CXCMbl KpaHa pacdeT CTpeJbl NPOH3BOAAT Pa3iHuHBIMH CNOCOOAaMH.
I1pu wenoasukHON Harpy3ke (cM. puc. 164, a) noaxkoc AB cTpennl pac-
CUMTHIBAIOT Ha CXKaTHe, a pacTaxky 5B — Ha pacTaxeHde OT cocpe-
JOTOUENHOM HarPy3KH, NPUJIOKEeHHOH K 0roJosky ctpensl. [1pu Harpys-
Ke, TiepeMeniatouieiics BAoJb CTPEbl, ONpefeeHHe pacueTHOH HAarpy3kH
JJf TOAKOCA TPOM3BOAAT NPH NOJOXKEHUM Tpy3a Ha MaKCHMaJjbHOM
pbliete. Pacuer crpeawt (puc. 202) npoussomAT B 3TOM chyuyae AAs
ABYX TO/I0XKEHIi{t Tpy3a: Ha KoHle cTpeant (nojoxenue /) u nocepe-
auHe npogera (noaoxenue /1). MakcuManbiblil H3ru6aOWHi MOMEHT
cTpesibl B TOUKe B, Korxa Tesexka HaXOQMTCA B NOJOMEHHH I,

Mi=G(L—o).

Jas onpepesiendsi MakKCUMaJIbHOTO H3rubaioniero MoMelTa npu no-
JOKEHHI TeJCXKH B nposete 6ajku Mexiy Toukamu b u B Tesnexka
JOJKHA 6birb YCTAHOBJEHA B NpOJETE Tak, uTolGbl TOUKA CepelHHbl
nposera (puc. 203,a) Aennaa nonoJdam paccTosHue a Mexay paBHO-
nefictsyromeit R oT cuan Py u Py paBaeHis XOAOBHIX Kojec Ha Gaiky
1 HanbGossiledl 13 aTHX ABYX cui. CeueHuwe ¢ HaubOJbLIUM H3TUGAIO-
UM MOMEHTOM OKaXXeTcs pacnofoXeHHLIM He B CepedlHe NpoJsera,
a nox Goabuieit Harpy3koit. I1pu 3ToM HaubOoJbUWIHA MOMEHT Aas Cay-
yasi HepaBHbIX Harpysok, T. e. npu P;>>P, (puc. 203, a), onpeleasior
no ¢opmyJe

—ple—a)?
Mmax_R 4¢ ’
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rae R=P,+P,, a pas cayuast pasunx HArpysok, T. ¢. npu Py=Py=P
(puc. 203, 6), — no dopmyae

Moy = ——f—— (c—— f—)z,

rae R=2P.

Jas HauGosee DaUIOHAJLHOrO HCHOJbL30BaHHS CEUCHHS CTpedLl
HeoOX0AHMO, YTOOL! MaKCH-
MaJbHble H3TH6AIOILHE MO-
MEHTH HpPH  HAaXO0XKAEHHH
rpysa Kak B IOJ0XeHuu /,
TaK ¥ B nosioxennn I/ 6uutu
OAHHAKOBH, T.e. M1y=Mi1,.

OTciona MOXKHO HaiTH
pasmep ¢. Tak Kak B noso-
pOTHBHIX Kpadax 6asa Te-
JIeXKKH BechbMa HeBeauxa,
TO, 3aMeHsis CH.bl, HeilcT-
BYylOllHe HA XOAOBBIe KoJe-
ca, oaHo#l cumoit Gip, npH-
JOXEHHOM B LEeHTpe TeJex-
KH, HaXOAHMM, UTO B IOJO-
sKenuu [ renexkuy Mpy,=
=0Gpc/4. H3s  ycaosus
PaBCHCTBA MOMEHTOB NOJY-
Puc 202 Pacuetnas cxema wmetasnoxonetpyk- daem c=4L/[5.

UHH KpaHna ¢ BepxHeit Bieune.l onopoii KO,’IOHHy KpaHa ¢ BHell-

HCH BepxHeil onopelt  (cwm.
puc 202) paccuMThIBAIOT Ha H3ru6G 1o HauGoablieMy H3rHbaweMy
MOMEHTY M ,, BO3HHKawueMy Jin6o B TOYKEe onophl noakoca A 1a Ko-
JIOHHY, NH60 B TOUKE b cOeAHEEHHs CTpe/bl C KOJIOHHOM,

a
a) ~ 5) o i

AL 1R A% PE IR

s i 8
r 77 Sn Y ; ‘%T»

Puc, 203 Cxema onpeseseiins U3rHOAIOUIHX MOMENTOB

IlIpu pabare NoBOPOTHOTO KpaHa ¢ NMOCTOSIHHBLIM BHIETOM (Koraa
nHarpy3ka He mnepemellaeTcd Mo CTpene) NPoru6 MeTanNOKOHCTPYKUHH
He HMeeT pelaoulero 3HaueHHs. Ecan xe Harpyska nepememaetcs no
cTpeJie, To APOrub crpesbl OT Beca TeJeXXKd U Hauboabwero paboyero
rpysa AoJikeH GbiTb TaKHM, 4TOGB YKJOH My1H, IO KOTOPOMY NepenBH-
raercsl TeJqeXxa MpH HauGojce HEBHINOAHOM MOJOXKEHHH TEJNEXKKH, He
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npesuitwaa 0,003. A1o' ycioBue He pacnpocTpaHsercs Ha Kpaow,'y ko-

10PbIX MCAGHI3M MepelBHXKEHHS] TelexKKH OOOpYAOBaH aBTOMATHYE-
CKHM TOPMO30OM 3aMKHYTOTO THMa, H Ha KpaHBbl, Vy KOTOPBIX TejexKa
flepeMeliaeTcs KaHaTtHoli TAroH

I3 110BOpPOTHBIN KpaHaX, Y KOTOPBIX HM3MeHeHHe BhIJ1eTa C031aeTcs
hauaHHeM CTPeJbl B BCPTHKAJbHOIT MJIOCKOCTH, CTpesda NpeacTaBiIsier
CoCull cTepHCeHD, HMEIWHUH MPAMC1IHeIHYIO, JOMaHVIO H.IH KPHBOJH-
nefiyo npoaoaenyr och FMKHEU KOHel cTpejbl KPenuTca K NOBO-
POTHOIl 4acTH METa L IOKOHCTDYKILHH, 4 BEPXHHI KColel no1iCpXKHBaeT-
¢A MOJIMCNAcTOM H3MEHEHHS BHI-
Jerta  bBuoarosaps stomy crpeay
MOXKHO paccMaTpHBaTh B ILIOCH
KOCTH NOJBeca Tpy3a Kak cTep-
AKellb ¢ ABYMS LIAPHUPHO oOmnep-
TLIMIL KOHUaM¥ I3 1onepeuHom
ceuenyyl cTpesa ofObl4HO Tnpen-
CTABJISIET cOBOH UYeTLIPeXYrolib-
tuk nan tpeyroabnuk.  Ilosica
cTpesbi 00OBLIYHO H3IOTOBASIOT H3
.IpOkaTa — YroJKOB HJIH TPY6.
k3 3Tk e BILOB MpoOKaTa BHI-
NOJHAIOT M 3JEeMeHThl DEUIeTOK
ctpen [as cHHXKeHua MaTepHa-
JIOEMKOCTH CTDPEIY U3TOTOB.ISIOT
B Bille CTepP)KHH [EepEeMEHHOIl
XKecTKoCTH 110 AJuHe. B s3TOM ciyuae nponosibHYIO YCTOHUMBOCTH CTpe-
Jbl MPOBEPHIOT HA pacueTHOH AJHHE Wnpl, rae l~zumua’ CTePXHA H
Pup — KO3POHLUHEHT AJMHHBI, 3dBHCSIIHI OT 3aKOHA uH3MeHeHUsT MOMEH-
Ta HHEPIHH CeUeHHS CTEPXKHS H OT OTHOLIEHH MHHMMAaJbLHOTO MOMEH-
Ta HHEPUHUH ceyellllss CTpejbl K MakCHMajbHOMY. 3Has Ko3(dHuleHT
Unp Y MHHHMAJbLHBIE PaAHYC HHEPUMH CEUEHHHA, B KOTOPOM MOMEHT
HHepUHH AOCTHraetT MaKCHMaJfbHOro 3HaueHusl Jmax, onpeneasor rub-
KOCTb CTepXKH# NMePCMEHHOro ceueHHs:

L

rmm

Puc 204 Cxewa pacueta NOJKH OJHO-
Pe.1bCOBOrO My TH

[To sTomy 3HauyeHuio A 149 CTepPxKHsi CIJOIIHOTO CEYEHHS MO
taba 31 onpeleasiior koadpduUHEHT @.

IlpoBepky o6ieil ycTOHUMBOCTH CTpPEJ cJAeAYeT npOH3BOIHTh IO
0601 ITaBHBIM HANpaBIeHHsAM™ B NJOCKOCTH 10ABECA CTPEJIbl H B nep-
NEHINKYJIAPHOR el mUockocTH PacueTHyw AMHHY ¢TpeJbl NMPpHHUMAIOT
B 3aBHCHMOCTH OT CXEMbl 3aKpellsieHHs ee KOHUOB (peKoMmeHayevbie
3HaveHna Ko3pdHUUCHTA NpHBesCHHS AJWHBL p aanbl Ha c. 341).

Ila yuacTkax mexiay coeiHliiTeILHbIMH NGHKAMH KaXl1as BeTBb
ceyerilst cTpedabl MpeiacTaBadeT cofoli CxKatHil cTepKeHb, 3aKpeJieH-
HBlfl (10 KOHLIAM, NpoBepsieMblii MHa YCTOWUYHBOCTL 1o rrbkoctH A.

B mnkHen nodake 6aqku oaiopedscoBoro nytu (puc. 204), no xo-
TOpPOIl MepeMellaoTest X0I0BbIE KoJeca TeJeheK Tajdel, BO3HHKAIOT Ha-
npsaAeHns oT u3ruba nol nefictBHeM cOBGCTBEHHOM cuabl TAXecTH OaJ-
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KH I HADPAACHIT 0T MecTHOLO H3: n0a, Bi/31MBa0My v U0 28 Ln UL PR O
HArPY 3RO & — - CILIOH 1aBJCHIS KaTha TCUCKR'T ,i19 of NEASIEHOR
MECTHLIX H2UPAMCHIIL HOJKY 0aJKH PACCMATPHRAIOT KUK waETYy Gec-
LOHCHHOH UL, JKCCTKO 3AKPRILICHHYIO 110 OIHONY  LRGAOALHOMY
Kpalo B MCCTC HPHMBIKAHIIS €10 K cTelike DAJIKH [pi OCTAIGWEMSS <BO-
GoanbiM Apyrom kpae. Hanpsixenne Ha Humnefi rpaunie ceuenns (B
Touke B) oT n3riGa cuaoil TsKeeTH 6adkH, NOIBelIMBACMOR HA THTAX
HAY KPOHIUTElHAX,
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26 : : 913

24 ! L"/// rie Mu,.=ZPl/4+ gl?/8 — wornbapumkil Mo~

ool L . MCIT B CeUEHHH, PacnojGKeHHOM 112 NOJ0BH-

- TK y ne paccTosAHMs | MCK1Y TOUKAMH HOABECE

16—~ /. peanca, OT BCeX AGHCTBYIOUlHX cui {cocpeno-

12 N l/: TOYELHDLIX BHEUNMX CHJ W D2BHOMEPHO pac-
/K npeaeeHofi HarpY3kH § of CAAB TAXKECTH

98 // peabca); W -— \MoOMEHT cOnpOTHRJICHHS HITH-

gelL— 1 . Oy nonepevHore ceutHua 62JK4, HPOXOLIHIEre

g5 66 47 40 c/a  uepes toury B.
p 005, P Hanpsxkenns or MecTHors HireSa B ECD-
He. [*N aCyeTHbIC
HEBOM ceuellH n
koaduunenta K, Ko, ¢ IHH B TUIOCKOCTH Xif
Ks 3,.= -+ aSLiggy

x o PR
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B TIOCKOCTH Y2
K,P

2

5 t

3uax «— » OTHOCHTCH K Touke A; 31ax «—o» OTHOLHTCH K TouKe £
KOPHeBOI'0 CCUCHHA Ha ero HNHXXHCH rpaHiile.
Hanpsxenus ot mecTtHoro usrn6a no cpoGONHOMY KpPayw LOJAKA
(napaJiielbHOMY I11OCKOCTH Y2):
Oyen == & KeP .
Lep

o

ot

3uHak «-+» OTHOCHTCH K TOuke B Ha HHXHel rpanuue cedesns, 8
3HAK «—» K TOUKe, pPaclojoeHIOf 11a BEpXHeil TrpaHuue CLYECHHS
TIOJIKH.

B srux dopmynax K, K, K;— kosbduunentH, sapHCHILHE OF
cootnouweHust ¢/a (puc. 204) u npunnMaembie no rpadukaM, H3o6pa-
JKeHHbiM Ha puc. 205; [ — TOJLLINA CEUCHHSI LIOJAKY B KODHEBOM Cede
HHH; l(p — TOJLLUHA MOJKH B CPCACM CCUCHHH.

B sasucimoctn 0T noaoXenusi Harpy3xu P oua noaxe Haudoisiige
HANPSDKCIHST MOTYT BO3HHKHYTL Ju60 B Touxe 4, mubo n  Touke B
[IpuBcaeiniibie HANPsKEeHHUs AAS TOYKM B paBHE Op = Gy + Op e
< [op], a npuBcacHHble HANpPsKEHUS ANA TOUKK A, onpeitencHHbe Ho
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JHEPTeTHUECKOR TEOPHIl [IPOUHOCTH, PaBHL
2 172
O‘AZIj-\‘+(5g/+gyu)2_Jx(5y+5y") I \<[5A],.

LEcau Gasnka usrotosnena, naupumep, us craaa Cr3, 1o [op] =
180 MIla, |64] =209 MIla. Pasauuue 8 3nauedusx odbsclACres
0v0pas3o3aHHeM HaKIcna MeTa.a $aaKil 0T ACHCTBIHS X0 o3I\ hOveC.
Paccrosine Mea.ly 104RdMi KPLILICHISE TYTH GHPCAC 10T pacue-
1OM OPOYHOCTH PCJabCa Ha H3IHG H Ha KeCTKOLTh (1pol n6) . YKI0H NyTH
APH JOJCKEUUN TEACKKH HOCCPELHHC MCAJLY KPEILICHIAMIL e ,L0J2KeH
apesuimate 0,003, Hpeeniviblil nporitd MoUOpEILCOBCIO IIYTH HE 4041-
sed mpesblwiats 1/400 aannet nposera Mesdy TOUKAMH KPCILICHHSA,



Yacrs BTOpasn

Tpaucnoprupylomne MaluHbl

Inasga XII

TPAHCNOPTHPYIOWMHE MAULIHHBI
C TATOBbBIM JIEMEHTOM

§ 42. Buaw rpysos.
XapakTepucTUKM TPAHCHOPTHPYIOWHX MaWHH

B oranune or rpysonoabeMHBIX MaludH, KOTOPble MNepeMelianT
rpy3bl ofipeieJeHHLIMHY NOPUUSIMY M OOpaTHbIM IBHXKeHHeM 6e3 rpysa
BO3BDPALLAIOTCS 3a HOBOW nopuuell rpysa, TPaKCMOPTHPYIOLIHE MallM-
HBI-KOHBeHepHs npeiHasHaualorcs AJs TNepeMelleHUs Tpy3oB He-
NPCPHIBIBIM MOTOKON 6€3 OCTANOBOK A1 WX 3arpy3KH U PasrpysxH.
Kongeiiepsl npeaHasnauenbl Ajasi paGoTel ¢ MACCOBBIMH TPy 3a-
M H, T. e. rpyzami, cOCTOSIIUHUMH U3 60JbIIOro Yilicjda OJHOPOSNDLIX
YaCTHI, WJIH KYCKOB, WM WTYYllIMH TPY3aMH, nepeMeuiaeMbiMi B
60.1bII0M KOJHYECTBE. v

Bece mallMHbl HENPEPHIBHOrO TPAHCOOPTAa MOXKHO NOAPA3IETHTH Ha
JlBe TpYHNbl: TPAHCNOPTHDPYIOIIHE MAlUHHBL ¢ TACOBbIM  IACUEHTOM
(/ieHTa, Uenb, KaHAT), B KOTOPbIX Ipy3 NepeMellaeTCss BMECTe ¢ TATO-
BBIM 3JEMEHTOM, H TPaHCNMOPTHPYIOHIHE MAlIHHbB 6e3. 77208020 3ie-
MeHTa.

B 3aBucuMocTH OT Xapakrtepa rpysa rpy3oBoil MOTOK MOXKeT OHTh
OCYILeCTBJEH B BHJAE CMAOWHOA CTPYH CHIYYHX HAH KYCKOBBIX IPy30B,
a TakxKe B BHAE OTIeJbHbLIX MOPUHH CBHIMYUHX HJIH KYCKOBBIX TPY30B H
OTAEeJbHBIX IUTYYHBIX rpy30B. TpaHcnoprupyollie MamiMHEL  OOBIYHO
HCHOIb3YIOTCA JJisi TIEpeMeUIeHAs, KaK MpaBHi0, rpy3a OAHOro BHIA.
TpaHcnopTHble onepaliy B 3TOM Caydae OTJHYEKTCH OAHOTHIHOCTHIO
M 3HauHTeALHC Jierue NO1Aal0Tcs asTromarnsaund. Ha npeanpnstusax,
NPOH3BOASIUIMX ONIOPOAHBlE MAcCOBbie TPY3bl TPAHCIOPTHBIE n mnepe-
rpy30YHble NPOLECCH AOBEASHB ¢ MOMOIUBIO KOHBEHECPOB A0 BLICOKOH
CTelleHH aBTOMAaTH3allkH.

OcHOBHOH XapaKTCpHCTHKOI KOHBEHeDOB ABISI€TCA HX MPOH3BO-
NATeJdbHOCTb —o00BeMHas V, M3/u, wmaccosas (B paabHeiluiem
NPOCTO MPON3BOAMTEIBHOCTE) Q, T/4, uan wTyunas Z (Adsi WTYUHBIX
rpysos), mt/y. OGbeMHass H MaccoBas NPOH3BOANTEILHOCTH CBA3aHbI
MeX, 1y c060H 3aBHCHMOCTbIO

Q=.°Vs
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rile p — HacblltHas NJAOTHOCTb rpy3a, T/M3, uMclAeHHO paBHaa Macce
¢iinnnupt o6bvema rpysa npu cobonnoil Haceinke.

Hacolnnas nnotHOCTb 3aBHCHT OT (BPH3HKO-veXalHueCKlX CBOIHCTB
1PUNCHUPTIPYEMOrO TPY3a, ero BJIaXKHOCTH, a TaKXKE pa3Menos HacTiil.
C ypeanuenveM pa3McpOB YaCTHIL YBEINYIBaeTCst HACBIHAs  I110T-
HOCTL, TAK KaK NpH 3TOM NPOHCXOAHT GTHOCHTEJILHOC —yMEHbIICHe
eOLeva BO31YLWHLIX NPOMEXKYTKOB Me:kl1y uactinamu rpysa. flo wie-
JOBOMY 3HAUYEGHIIO HACLINHOH MJOTHOCTH IPy3bl MOAPa3JessioT Ha ue-
1bipe rpynnol: aeexkue ¢ p<<0,6 1/M% (ApeBecHble OnuIKH, (ppe3epunlii
Topd, KOKC H T. 1.); cpedrue ¢ p=0,6+1,6 1/m3 (3cpiie, mwaak, kaver-
nifl Yyrodb u T. L) ; Taxeaoe ¢ p=1,6-+2,0 1/M% (necox, rpasuit n 1.11.);
gecoNa Taxceaste ¢ p=>2 v/M® (pyna, Oy.JIBDRHUK, KavicHb H T. IL).
3HaueHUs HACLIMHBIX Macc HEKOTOPBIX rpy30n mpuseicnnl 8 1aba. 33.

Ta6anua 33. XapaKTepHCTHKH HEKOTOPHIX HACHIMHLIX TPY30B

Koy ument Tpennn
Yroa o ecre- B COCTOHHHH 1IOKOHR [a
Hacninnas CTBEHHOTO
Ipysnl n.no‘rnoc]rb p. | orkoca B no-
T Koe, rpaa 1o cranu 1o pe e
Onujky ApeBecHble CyXHe 0,2—0,3 40 0.8 0,65
Topdp xkyckoBoit cyxo# 0,3—0,5 32—45 0,6 —
Ogec 04—05 28—35 0,58 0.5
Koke cpeanexkyckoBoit 0,4—0,5 30—50 1 —
Myka nwennyHas 0,45—0,6 50—55 0,65 0,85
3oaa cyxas 0.6—09 40—50 0,84 —
[1l:1ax KaMenioyroJbHbIi 0,6—0,9 35—40 1 0,66
¥roab xaMeHHBIT  KYCKOBOM
{ps.10BoI1) 0,65—0,8 30—45 0,45—0,8 0,6
Mwennia 0,65—0,83 22—925 0, 0,5
LiemenT cyxoit 1,0—1,5 30—40 0,65 0,64
3emas rpyHTOBasA cyxas 1,1—1,6 30—40 0,8 —
Tunc nopoiwkoobpasnwiil 1,2—1,4 40 0,78 0,82
3emas ¢opMmoBoutas subntas | 1,256—1.3 30—45 0,71 0,61
[ecoxk cyxoii 1,4—1,65 35—40 0,8 0,56
H3BecTHAK  MEJKOKYCKOBO# 1,.4—1,7 35—40 0,56 —_
Ile6enn cyxoi 1,5—1,8 35—45 0,74 0,6
I'pasuit paaoBoit OKpyrInii 1,5—1.8 30—45 0,8 —
I'mua cyxas, MeKOKYCKOBas 1,6—1,8 40 0,75 —
AraoMepar wesesuoll pyas 16—2 45 1 0,8—1 -
Pyia xeje3Has, MeRko- H 2—3,5 30—50 1, —
cpeatexyckopas

BaxXHbIMH 3KCNYyaTaUHOHHBIMM XaPAKTEPHCTHKAMH HACHIIHBIX TPy-
30B ABJAIOTCA TaKkKe WX aGpasuBHble CBOKCTBA, IPaHyOMeTPHUECKH]I
€OCTaB, cTenelb NOABHXHOCTH H OLHOPOAHOCTD.

[lTo abpasuBHBM CBOHCTBAM TIpy3b NOAPASACASNIOTCH HA
KaTeropuu: Heabpas’usHole — NPOLYKTHI CeJNbCKOrO XO03#ACTBE, 3EpPHO,
ONM.IKH, 1ilena, WTyYHble NaKeTHPOBaHHLIE IPy3bl; masoabpasusHvie —
6ypuiil yroiib, KaMEHHBIH YroJb, GOPMOBOYHAA 3€MJid, MsATKHEe BCKDBILI-
Hble MOpPO1bi, KOMOBas cepa, rJHHA, IaMoT, AHHAC, MECOK, IPABH, uC-
MEHT; abpasueHsie — Xee3nas py.1a, alTPaUHT, TopHble MOPOAH Cpe.t-
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Hell TBCPAOCTH, KOKC, PyIHLIN KOHLEHTPAT, H3BECTUSK, MATHC3UT, PyA-
HBIT ar1ovMepar, HeocHb:  86c0-0a6psuBIble — HOTHMETA L ITUCCKHE
PYIDL Py.ILT IBCTHLIN MCTAM 10B, TBCDIABIE 10]EDbE LuPO.iul, XCJIC3HbLIE
PYADBL € BKAILICHL O LBADWITA

Fpanyasoterpuvecknili cocTap rpysos, T e. pacnpele.le-
HUE Lo WPYRLGO I CuCTaBITOrHY PN KiChOB, OHpUC (CISCTCA PA3MEPOM
HAHOOTBILHN Wi ML, ROTOPDIY COLCPNAHTEL B NPOGe  hay  MINHIMYM
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Puc 206 Cxesma onpezedcHus npou3BOAHTENbHOCTH KOHBeflepa:

a— IPH CHI0WHOM NGIOKe HacbiilHGTO Ipyasd, 5, 6 — I'PH HOPULUHOMHBIX H LW} 4HLIX rpy3ax

109%. ITo stomy napamerpy rpy3u JCJIAT HA K&TCrOPHU: N6L1e8UCHbLIE
{(<<0,05 mm}); nopoutkootipaznsie (0,05—0,5 mm); szeprucreie (0,5—
6 mMm);, mearcxycrkosuie (6—80 mM); cpeduexycxosoe (B0—350 mm);
kpynHokycrxosote (350—500 mM); ocobokpynroryckosste (=500 MM).

[To oxrHOpOAHOCTH pasiuyalor psdosvie U COPTUPOBAHHbBIE
rpy3nl. B ociioBy atoro kpurepus npHuuMaercs HauboaAbLUIHA U3 JHHeH-
HbIX pa3MepoB 4acTHUbl (Kycka). PsjloBeIM cuuTaeTcs rpys, y KOTopo-
ro Gmax/@min>>2,5, I/1€ dmax ¥ Quun — HaKOOIbLIIHI ¥ HAUMEHbIUHHA JIH-
HefiHble pasMepbl THNHYHBIX KycKom rpy3a. CopTHPOBaHHBIM cYHTaeT-
e rpPys, Y KOTOPOrO @max/Gmin<<2,5. CopTupOBaHHLI{l Ipy3 XapaKTepH-
3yeTcsl CPCAHHM pa3MepoM:

Qep= (@max + amln)/z'

[lo cTenmelly NMOABHXKHOCTHU YacCTHIL HACBINHLIE TPY3bl NOA-
pasfedsiioTes Ha rpy3nt 102Kod, cpedHed v Maaol NOABHAKHOCTH.

®opMa u I10L141b CeUEHHUA Tpy3a, cBOGOJHO HAcbINAHHOrO Ha He-
NOABHXKHYIO TOPK3OHTAILHYIO 1LIOCKOCTb, OnpelesaeTes YIJIOM o ecre-
CTBEHHO20 011:0ca B NOKoe. 3HaueHe 3TOr0 yrja 3aBHCHT OT CHJ chel-
JNeHUH MeXAy OTIeAbHbIMHM YacTHlAMH, ONpEeIeNsieMbiX, B YAaCTHOCTH,
BJAAXKHOCTBIO TPY3a, W OT CHJ TPCHHS, BO3IHKEMOUIHX NPH OTHOCHTENb-
HOM nepemelueitni uacTHil (cM. Tada. 33).

Ecay naockeeTs, Ha KOTOPOH JCKHT I'Py3, ABHMKETCS, [ICNILITHBAA
corpsicesisisi (pne. 206, 6), To rpys paccblnacTes H yeod4 ¢ ecTecT8eH-
HO20 OTKOCQ B ABIDKCHIH Melblle vraa a: odwsiuHo ¢=0,35 a.
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[or ThQeenopTUPGEANNH CLLI,HE o 1P 5a NOHDeRIE Ll [T hoM

FPUH3ROANTEIBHOCTL KOHBCHCPA BLIPAKAL i il DONN

()=36004%,,
rie A — nasiale nonepeuHoro couckHsl noiloka pysa (puce. 206,a),
M?; U — CKOPOCTb MepeMeLICHHA TPpy3a, M/C.

[Tpu TpaHcnopTHpoBanuu WTyuHbX rpysos (puc. 206, ) wTyy-
Hasi NPOH3BOAMTENbLHOCTb 3aBHCHT OT PACCTOHHHA {, M, VMC/KLY € ulHiy-
HBIMH [Py3aMH:

36900 -

t

7=

AY

Ecau 0603HaYHTL Maccy Kax.1oro rpysa a2, Kr, To pacnpeie’cHHas
KOTOIHAs Macca, Kr/M, §=ni/{ 0 IPOU3BOANTEILIOCTD, T/,

Q”— mil 3600mv
LD 100

=3,b¢qv. (63)

§ 43. Jlenrounbie KOHBeiiepsbl

JleHTouHBle KOHeHepbl SII0TC Hanbo1ee pacnpoCTPaHEHHBIM TH-
MOM TPAHCNOPTUPYIOUHX MaLldil HCUPEPLBHOrO JACHCTBHSL BO Bcex
orpacasax npombiiujieHHocTH. 3 Gotee yev noiyMuanHoHa KoHBeHepHBIX
YCTaHOBOK, 3KCIyaTupylouuixcs B Haniefi crpane, 90% cocrasasior
JeHTouHele Konpedepwol. OHYM HCNOMb3YIOTCS B rOpHOloObIBatouLei 1po-
MBIULIEHHOCTH — [119 TPAHCNIOPTHPOBARNA Pyl 110J1€3HbIX HCKONaeMBIX
B YTAS OPH OTKPLITOA paspadorke, B MeTAdsVPII — 115 oiaun 3eM-
S B TOILTIMBA, Ha OPEANPHLTHNN ¢ NOTOUHLIN  IPOH3IBOICTBOM — 24
TPAHCNOPTHPOBAHUS 3ArOTOBOK MCMLLY PAdOUHMH MECIaMH M T. 1.

OO6biyHO  JicHTOUHBIE KOHBefiepbl HMEICT  TArosbil ageMeHt 7
(puc. 207) B Buae GeCKOHEUHON JI€HTHI, ABJSIOWIEHCH 1 HECYHIHM 3Je-
MEHTOM KoHBelepa, npuBox I3, npuBogswnil B ABlxKenne GapaGan 14,
HaTsAXHoe ycTpoietBo 2 ¢ Gapabanom 3, rpys I, poiuKosbie onopsl 6
Ha pa6oueil BeTBH J€HTHl H & HA X0.0CTOH BETBH JICHTDLI, OTKJIOHSIOWUH
Hapaban 8, 3arpysounoe ycTpoiicteo 4 u pasrpysounvie ycrpoiictea 9
u 10, pasmpysounslit xeao6 /1 u yerpoiictso /2 4% OUHCTKH JEHTHL.
Bce snemenThl KOHBEHEP: CMOHTHPOBAHE Ha paMe.

C nomoubio yCraHOBOK, OCHAUEHHBIX JCHTOUIIBIMI  KOHBEHACPaMH,
MOXKHO TPaHCIOPTHPOBATHL CHIMyUHe rpy3sl HA BeCbMa OouJbllde paccTo-
sauuda, npesbliinaouiine 100 k.

B Cosercrkom Coiose pagoTaeT UECKOALKO KOHBefllepHbIX JHHUH
GoMbLlIOH NPOTsKEHHOCTH. st TpaHCcopTHPOBKH py bl Ha waxrte Kpu-
80poXcKore OaccefiHa paspaloTada KoHBeliepilast JHHEY, cOocTosllas
13 9 ropu3oHTAJILHBIX 1T HAKIOHHIHX KoHpefiepon obuicil AauHoil O xwu,
ofecneynBawIlasg NpH CKOPOCTH JeHTh 3 /¢ NpON3BOJIHTENLHOCTE

600 1/u. CymmapHasi MOIHOCTb HPHBOLIBIX 3ICKTPOIBHYaTeN el cocTaB-
aset 31 200 kBr.
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Oanako yalle Bcero NJIHHA OAHHOYHHIX KOHBEAEPOB HE IIPEBBIIALT
1—2 k™.

JleHTOYHBIC KOHBeHEPbl OT/JHYAIOTCSl BbLICOKOH MPOH3BOIHTE/ILHO-
ctbio (A0 30—40 Thic. T/4), NPOCTOTOM KOHCTPYKUHH, MaJoit MarepHa-
J0OEMKOCTbIO, HAaAEXHOCTbIO B paboTe M ys00CTBOM B 3KCIIyaTalldH,

J L. 1
réb:—'r %f 3
o+ |

Puc. 207. HpunuunianpHas CXeMa CTaUHOHAPHOTO HAKNOHHO-FOPHIOHTAILHOTO
JIEHTO4YHOr0 KOHBEHepa

OTHOCKTEJNbHO HebosibWINM pacxodom 3Hepruu, OHH Moryt uMeTh KpH-
BOJIMHEMHYI0 TPacCy ¢ NOBOPOTAMH B TOPH30HTAJNBHON MJOCKOCTH H €
noAbeMaMH 4 CllycKaMK B BEPTHKANbHOH MJIOCKOCTH B 3aBUCHMOCTH OT
peabeda mecrHoctH. OHAKO cO3laHHe KPUBOJHHEHHOH Tpacchl compa-
JKEHO C TPYAHOCTAMH OGeCNeyeHuss HaaéKHOro H cTaOHALHOTO N0J10XKe-
HHS JIEHTHl Ha KpHBOMHHeHHOM yuactke. Paauycul nosopora JeHTH B
FOPH3OHTAJIBHOM MJAOCKOCTH 3aBHCST OT KOHCTPYKUHH KOHBefiepa, THNA
JICHTBl ¥ €€ LWHPHHBL 1 HMetoT WHPOKHI 1MaNa30H 3HAUCHHI, 10 600—
800 . '

CxemMBbl JeHTOUHBIX KOHBEHEpOB BecbMa pa3HooGpasiel H onpese-
JISI0TCST Ha3HayeHHeM KoHBefiepa (puc. 208). CpaBHHTENLHBIE TEXHHKO-
3KOHOMHYECKHe HCCJAeN0BAHUS W ONBIT NMPOEKTHPOBaHWsi U 3KcllyaTd-
ILHH JIEHTOUHBIX KOHBEHEePOB MOKa3biBaloT, HTO A4S TPAHCIIOPTHPOBAHHUA
MacCoBLEX rpy30s ¢ rpysooloporoM 5—25 MJH. T/r01 Ha paccTosiHHE
no 100 kM npuMeHsTL JEHTOUHBIC KOHBEHEpH SKOHOMMHUINEE, 4eM HC-
N0Jb30BaTh KEJIC3HOAODOKHBIT HAM aBTOMOGH.IbHLIT TpaHcmopt. Jlo-
-CTOMHCTBAMH KOHBCHEPHBIX 1€HT fABJIAIOTCH HX OTHOCHTEThIO MaTasd
Macca, OTCYTCTBiie ObICTPOH3HANIMBAIOIWLINCS IUAPHIIPOB, BO3MOAHOCTh
nepeMellenus rpy308 ¢ 60abWUMH ckopocTsvH. Cpok ¢.1y Ol KOHBEH-
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epHbIX PE3HHOTKAHEBbIX JEHT B 3aBUCHMOCTH OT YCJOBHIT 3KCNyaTali,
XapaKTePHCTHKH TPaHCNOPTHPYEMOro rpy3a, THIAa TKAHGBOro Kapkaca
H BpeMeHH oaHoro ofopoTa npofera JieHTH cocrapasier 15—48 wmec.
IlpiiveHenne JeHTOUHbIX KOHBEHEDOB OTPAHHUEHO NHANA30HOM TeMIie-
patyp or —60 no 200°C. K HepocraTkaM JIGHTOUHBIX KOHBeHepoB cJe-
A\veT TaKkXe OTHECTH Nbl-
.IcHIie TpH TPaHCNOPTH-
pOBaHMM JIErKHX ChINy-
YHN I'DY30B.

[Tiowais  cevyeHus
Ipy3a Ha JeHTe KOHBel-
cpa  (cv. puc. 206, a)
onpeleasercs WHPHHOR
Jgentel B uoyriom ecre-
CTBCHHOTO OTKOCAa (p Ha
ABILKYyULeiica JeHTe.
[1s yBesHueHHs npous-
BOIHTEJbHOCTH KOHBe#-
tpa npu Toil Ke cKopo-
¢In K IUHDHHE JIEHTDBI
OMOphI JIEHTH KOHBElepa
KOHCTPYHPYIOT TakK, 4YTo-
Obl nox JeficTBHeM Mac-
Chl JI€HTHl H VAacchl Tpy-
3a, JCkaulero Ha He#,
JieHTa npHHHMana ¢op-
My Ke106a, uTo yBe.u-
yuBaet naoutaas A no-
nepediioro ceveHid rpy-
3a Bo Bcex coayuasx

nJaowailb cedYeHuq ﬂpO- y
@ — FOPHIGH12bHLIY ¢ KOHWICBOH  pasipy3koil, 6 —rc

NNOopuHoHaJIrHa b2 rne PHIONTAALHLIL ¢ HOPEABHKHLIM  GapAGAHHBIM  pasrpy

b_() QB_O 05 M B MaTeaes # — HaKAOHHBIT ¢ - hOMCGHIHPOBANHKbIR  C
’ ! * ABYMS neperubaMu J — KOHBCHePHAS JHHHA W3 Toph-

34aBUHCHMOCTH OT TiNa 301143bHOFO H HAKJOHHOI 0 hOMBelepon
POJHKOBBEIX onop ¢op-

MYJIbl 115 ONpejeseHHs TPOH3BOAHTEJLHOCTH: MEHTOUOro KoHBeiiepa
npuselelsl B Taba. 34,

INpu 3agaHHOi  npouU3BOAHTENBHOCTH Q NO 3THM e popmyaam
MOXHO onpe,ie1uTh paamep b i no Hemy B coorpercteui ¢ FOCT 20—76
n016HNaloT JCHTY ¢O  cranpapTHoii wmpunoit B. MuHuMajabrO Aony-
CTHMYIO WIPHHY JeHTH B nposepsiloT+ no 00HOPOJHOCTU 2py3a
(cMm. § 42) u ang psanoBoro rpy3a Bmin=2 aGmax+200 M, a gaa cOPTHPO-
BAHHOTO rPy3a Bmn=3,3 aGmax+200 mm. e

[Mpu nepeMclueHHH WITYYHBIX TPY30B HIHPHHY JIEHTH BHIOHPAIOT TaK,
4TOGH Ha JICHTE OCTajguCh ¢ ofenx CTOpPoH cBOOOAHBIC 110/ IUHPHHOI
50—100 mwm.

Urofe rpy3 HE cnoa3an BIIM3 BAOJb JEHTH, HeOOX01UMO Yroa HaK-
JOHa Kongeilepa npuuKHMaTh Ha 10° Menpiue yraa mpenus rpysa o mno-
JOTHO KOHBeiepa, 10TOMY, YTO M3-3a NPOBHCAHHA NOJOTHA YroJa ero
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TaGauua 34, Pacueruse GopMyabl Aas onpenesieHns NPOH3BOAHTEABHOCTH

KOHEeHepa
¥roa B unakao-

TMonepeunoe ceucune gcutn tta GokOBLI [MpoussoauTenbyocTs
Copyson POIHKOB, KoHBeflepa Q, /M
rpaa

i 0 900 b2kpe g @
20 bhov (2454840 tg @)
30 b2lpy (3454770 tg @)
45 b2kpr (4704610 tg @) |
60 bhpe (5054430 tg @)
10--54 bkpr (4104710 tg )
— blor (3604650 tg @)

. flpumenasvue Jwibdbuunedr & 3ad rpysoB ¢ pa3iHuHOA CTENeRbIO HGABHKHNOCTY WACT
8 +.CHCHMOCTH OT YlJJ H4KAOHA KoHseflepa & ropPB30HTaAH HMeEeT CAeAYDINA® SHANGRHS]
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podoancenue Taba. 34

ST Hahdond KhOHBLUC]d
r[‘)llild NOABHMRWHOCIH
YACIHY HaobLIBOIO 4 Y 38 1—5° B—10° I N—15° l Lo— 207 01—24°
slerkas 0,95 0,90 0,85 0,80 —
Cpeausia 1,0 0.97 0,95 0.50 0,85
Maaas 1,0 6,28 0,97 0,95 0,90

noabeMa y onop GoJblie, UeM yroJ HakJoHa OCH KOHBedepa, W, KpoMe
TOro, Ha QNOpax NOJIOTHO BCTPSXHBAEGTCH, YTO CNOCOBCTBYET CNOJN3AHHUIO
rpy3a. 310 BeTpsixuBaHue TeM (o.blie, yeM (oJblie CKOPOCTb ABHXKE-
HH$ MOJOTHA U yem GoJibluee GHEHHE HMEIOT ONOPHBIE POJIHKH.

[lpuBe leHHble 3HAUEHHs R aaHbl AJs1 KOHBeHepa ¢ pe3HHOBOH JeH-
TOIl, HMEIOULEH IaaKylo padouylo NOBEPXHOCTL. DTH 3HaYeHHs cnpaBel-
JIUBHL TO.bKO B Iipeaenax AOMYCTHMBIX VYIMOB HAaKJOHA KOHBeliepa.
Omaz << k@, rie a— Yyroj ecTecTBEHHOro OTKOCa rpy3a B NOKoe (CM.
tab.. 33), oy — Ko3dGHUUKENT, 3aBHCHLLIA OT NOABHXKIIOCTH: AJf rpy30B
Jerkoit noaBHxkHoctH k;=0,35; npu cpeiHeit noasuskuoctu k=0,4 B
npu Maaok noasikiocti £, =0,55. [1pu npesviwenuu yria Omax npona-
BOANTEALHOCTb KoHBeflepa pe3ko cHuikaercs. Pexomeniyembie 1as He-
KOTOPHIX IPYy308 LIPEICIbHLIC 3HAUCHUSI YIia HakJI0oHa KouBehiepa 9,
rpal, cileaymoune:

Anatur . ... B 1 Pyaa weaesnas . .. N R
Tauua Mu\omm ‘paammam . .. 24 Coub KavcHuas I\yCl\OBaﬂ ee. 18
3emasi paamuag .. .. ... . 22 Yroas wamenubtit psioso#t . . . 18
HMapecinax . . . .. . .. ... 18 Yroas Oyvpuil, cyxoit . . . . . . 16
Kokc psigosoil . . . . . . ... 1b Hevenreyxoit o000 0 0 o 0 00 20

Hano ormeTuTb, uTO 3HaueHHs1 MPCIEJABHOrO Yri1a HaKJI0HA 3aBHCAT
OT COCTOSIHHSI TPY3a, T, €. OT €0 BJAAAHOCTH, PA3MEPOB KYCKOB, OT yria
HAaxJ0H1a GOKOBLIX [POANKOB NPH KEJ0OUATOH JCHTC U T. M.

CKopocTh /ABHJKCHHS JieHTbl KuHBefiepa npil TPaHCIOPTHPOBAHHHM
cuiny X Upy30B HAa3HAUAIT B 3aBHCHMOCTH 0T ¢BoiieTB rpysa. Has
JIerKUX NLIICBHIHLIX FPY30B CKOPOCTb OrPAHHUHBAETCS BO3MOMHOCTHIG
CAYBaHHA rpy3a ¢ nogoTHa. HAnsi KPYyNHOKYCKOBBIX, TAMKENbLIX TPY30B
CKOpPOCTb IBIIZKelflsi OrpaHHUYEHa BO3MOKHOCTLIO TIOBPE/KIEHHS JEHTH
BCJICCTBHC YIapoB I'py3a No JaelTe Npif HaGeraHuu Ha po K u Gapa-
6abbl, [Ian KVCKOBBLIX I'DV30B, UEHHOCTL KOTOPBIX VMCHBLIIACTCS M3-384
paspytienusi uUpu BCIPNNIBAHIG JCHTLI, TaKHUX, HAllDHMEp, KaK KOKC,
CKOPOCTDL /IBIZKEHHs TaK:Ke cixkalor. Kpoe toro, ckopocerh Tpalcnon-
THPOBAHMSI 3ABUCHT OT LIPHIL JCHTHE: €C MOXKHO YBRAHUHTE 1IPH (Oiib-
el WHPHIHC, TaK Kak 1a (o0 IEPOILIN LaHTaX Iy s PACIiidraeT s
BoJee PABIOMCPHO H JeHTa Ayuwe Hentpupyeres na onopax. PexoMen-
AyeMBIe CrOpOCTH ABIKCHIA JCHTBI KONBelepa 1751 pashuix rpyscs npa
pasrpyske uepes ro;oisHol fapaGan npuselensl B Tada. 35.

[Mpu pasrpysxe ¢ novmowwio HGapadandoro pasrpyxatens (cGpach-
BAOLICH TCJACIKKH) CKOPOCTb JIGHTH OOLIYHO He npeBbiiuaeT 2 M/c, a npw
pasrpyske ¢ MOMOLLbIO MJIYKKOBLIX pasrpyxarenedt v=1--1,6 m/c, npu-
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TaGauua 35 Pekomenayembie CKOpPOCTH v, M/C, NEHTHl NPH TPAHCNOPTHPOBAHWH
HACBHIMHBIX TPY30B

Mupnua Aentn, My

XapakTepHCTHKA
Tpysd 4901 650 500 1000 | 1200 | 1400 | 1600 | 2000
[Muaesuausle u nopou-| 1 1 1 1 1 i 1 1
KooOpasHble, CyXHe, NLLIA-

LLHe
Xpynkue, kyckosue,| 1,25 1.6 1.6 1,6 2,0 2,0 2,0 2,0
KpOLUeHHE KOTOPLIX CHH-
HKaeT HX KayecTso
3epHucThie, B ToM uncice| 1,6 2,5 3,15 | 40 4,0 4,0 5.0 5,0
PHIXJIble BCKPLILIHbIE NOPO-
Ibl Ha OTKPHTHX pa3pa-

60ThaX
KyckoBbie:
acp <80 mm 1,6 2,0 2,5 3,15 140 |40 50 |50
acp<< 160 mm 1,6 1,6 2,0 25 25 | 3,151 40 | 40
acp=161—350 MM — —_ 1,6 1.6 20 |25 3,15 | 3,15
Aep <500 MM — — — — 20 2,0 2,5 3,15
3epHo 1,6 25 3,15 | 4,0 — — — —
Osotiy, GpykTsl, Kopue-| 0,8 0.8 1,0 1,0 — — — -
RJ0AbI

Ipumeaanue H3pecTHH JenTOYHBlE KoliBeliepbl, paGoTalOUIHE HA OTKPLIThIX pa3pas
GOTKax YriA CO CKOPOCTHIO ABHXKEHHSA JCHTHI, AoXoasuwed 10 8 M/c.
YeM MCHbIUHE 3Ha4yYeHHs1 CKOPOCTH NPpHHHUMANOTCA M KYCKOBBIX THXKE-
JbIX I'PY30B.

an TPAHCAHOPTHPOBAHHK WTYYHBIX IPDY30B MPHHHMAIOT ciejylomue
3HAYCHHA CKOPOCTH ABHKEHUS JIEHTbI:

Tpys U, M/C
MelukH ¢ MYKOIl, 3epHOM, UEMEHTOM, MeJIOM . . . 0,5—1
[Tourosbic nocublikH B MsIrkoft ynakoske . . . . . 0,8—1
Pynouw 6ymaru maccoit go 200 kr . ... 03-05
SlukH, 6OUKH, YeMOAaHnb Maccolt go 50 kr . .. . 0,3—0,5

Ecau TpatcnopTHpyiollasi MallHHa BXOAMT B €OCTAB TEXHOJOTHUe-
CKOI1 JIHHHH, CKOPOCTb JIEHTHl HA3HAYalOT B 3aBHCHMOCTH OT PHTMa TeX-
1I0/IOCHYECKOro mpoleccd, a Takxke 0T cnocoba 3arpy3ku M pasrpy3kH
Konpeliepa. -

B KOHBeiepax NPMMEHSIIOT Pe3HHOTKAaHCBble M MeTajJJH4yecKHe JeH-

1. OHH HCTONB3YIOTCS B KAaUeCTBe IPY30HECYLIEro 3/eMeHTa, ocyillecT-
Bmm OJIHOBPEMEHHO H THATOBYIO CBfI3b MEXKAY 6apa6aHa.vm KOHBelepa.
[Tosromy JseHTa AoMKHA 00JalaTb NPOYHOCTLIO M TWOKOCTBIO B NpO-
nonbtoM (na Gapabanax) v nonmepeunoM (Ha XKeaobuaTblx Omopax)
HanpaBJieHHsIX, BLICOKOH BJ1ArocTOfKOCTbIO M H3HOCOCTOHKOCTBLIO pabo-
YHX NOBepXHOCTel, He JOJIKHA paccNaHBaTbCA NPH MHOTOKPATHLIX INe-
peru6ax, n0MKHA2 HMeTb He6oJblioe yIPyroe H OCTaTouHOe yAJIHHEeHHE,
MaJlyl0 THIPOCKOIIMYHOCTb.,
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IeHTOURbIE KOHBeliepol ¢ PE3UHOTKAHEeBOL ACHTOL

lauGoaee 1WHPOKO pacnpocTpaHeHbl  Pe3UMHOTKAHEBLIE  JIEHTH
puc 209; TOCT 20—76), cocrosiuiye U3 Pe3tiioTKAHEBOro MoCA0HHOTO
191 0BOF0 KapKaca ! M HapyKHLIX pPe3HHOBHIX 00KJanok 2, mpeloxpa-
IOLLEN KapKac OT MEXaHHUYeCKHN NUBpPEXIEHHI W OT BozicHCTBHS Ha
Liu B.1arCH, ra3os, arpeccliseslX cpel. B 3aBucuMocTH OT ye0BuUi 3Ke-
PN ATAMH W HAa3HAayeHHst M3FOTOBJASIIOT JEHTLI O0WCTO Ha3HauyeHus,
\MOpO3OCTOHKHE, TENIoCTOolKIe, MH-
alesuie 1 neroptoue. B zaBucumo-
1L OT THIA JIEHTBl  VCTallOBJAEHDI
LHanasonsl TeMOEpaTyp OXpyKaio-
nea cpeavi. Jlentel ofulero nassa-
e pabortaloT npu Temnepartype
or —45 po +60°C; Mmoposocroii-
wiie —or —66° no +60° Tengo-
C10iiklie — no 100° U JdeHThl 1TOBDLI- Puc 209. Pesunotkaunenaa (a) u pesn-
HCHHOI TelI0CTORKOCTH — 40 HOTpOocoBas (6) KOHBeitepHble JMeHTh:
200°C. B nente ObiBaer oT 1 g0 8 /T TXAan npoaanka, 2 pesnowan o6
15ITOBBIX TKAHBIX TPOK/AI0K, a WH-
pHHA BbHINYCKAEMbIX NPOMBILLJIEHHO-
£Tb10 JeHT Koaebaercs ot 100 no 2000 mM.

YBelHyeHHe yHCAA NPOKAAJOK, yMEHblUas HANPSAKEHHS pacTaXKe-
“i{HA JEHTHl, B TO Ke BpeMs CHuxaer ee rubkOCcTb, YTO 3aTpyAHseT
Jriibavne 6apaGanHa He(oAbLIIOro guaMerpa U obpasoBaHue Kenaolba
JIEHTBH! Ha POJIMKOONOpAX, pacnojoxeHHux noa yraom. Ilpu npumene-
(M 60.1ee WHPOKUX JIGHT TPYAHO o0ecrneudTb paBHOMEepHOe [pacnpeie-
leHHe HATSIKCHHS AeHTH no wHpuhe. HepaBHoMepHoe naTskeHue npH-
30IHT K CYLLECTBEITHOMY CHHZKEHHIO N0MYCKAaeMOro HaTsIKEHHs..

ToauinHa HapyKHBIX Pe3HHOBHIX QOKJA210K B 3aBMCHMQCTH OT THIA
JIEHTBHl H BHAA TPaHCNOPTHPYeMOro rpysa AJas Hepabouedl CTOPOHHI KO-
Jnedaetest or | po 3,5 MM, a ana paboueit ctoponsl ot 1 po 10 MM, Toa-
IiHia TKaHeBHIX NMPOKIAJI0K Kaphaca coctas.sier 1,15—2 mM.

[13roToBasAIOT TKaHeBHE MNPOKJIAAKH M3 NOJIHAMMHLIX HJIM NOTH-
>OUPHLIN HUTell, AH60 U3 KOMOMHIPOBAHHLIX (1OJM3QHUPHBIX H X.]00N-
JaTodyvaxiHblx) HuTe#l. B 3aBlCHMOCTH OT THIIAa TKAHH KapKaca HOMH-
la,bHAsT NPOYHOCTb TATOBOH NPOKJIAAKH HMeeT pas3juyHoe 3HaueHHe
(rada. 36).

Hapy:xHbie 00KJIaAKH NHULEBHIX JIGHT J10JKHB ObITh M3rOTOB!IEHLI
313 pe3UHOBHIX CMeceil, COOTBETCTBYIOLIMX CAHUTAPHO-THIHCHUYECKHM
rpedoBaHnAM (OTCYTCTBHE BpeINbIX NpHMeceit), VCTaHOBJAEHHbBIM TEXHH-
1eCKON AOKyMeHTauuell, yTBepuIeHHOli MuRICTepcTBOM 3/1paBooXpa-
ueuns CCCP.

YUUTHIBASI CJAOMKHOCTL TOYHOrO OMpeies]clis I1¢iicTBHTE1LLore Ha-
NpsKEeHUs B CJI0SIX PC3HHOTKAHUCBOIH KOHBEHCOPHOI JelThl IIpH COBVCT-
HOM ACIICTBHM pacTaxeHus H Haruba, pacueT JICHTH BEIYyT TOJAbKO Ha
yacTAeHne N0 MaKcHMaJbHO A0NYCTHMO (pacyeTHoil) paloucit Has
cpyswe [K], klH/m, no wxpuue 03HOA NpOKJIAIKH:

[KJ =Knp/n,

373



TatGaunuwa 36. MpouynHecTb TKaHEBLIX NMPOKAANACK KoHBEiHepHLIX JEHT

HoxuBanbsasn
NPOYAOCTL TK2a-
THn TKaHH Mapka HHHng:B:: n“;zzm*
Knaxen, sH/u
TkanL ¢ HUTsAMH OCHOBH M yT- | TA-400; TK-400; MK-400/120; 400
Ka H3 NONHAMHAHLIX BOJOKOH TA-300; TK-300; A-10-2-3T
K-10-2-3T; MK-300/100 - 300
TK-200-2 200
TA-150; TK-150 150
TA-100; TK-100 100
Txattb ¢ HHTAMH ocnoBsl u3 | MJIK-400/120 400
noai3dupubiX BOJOKOH ¥ HHTH- | TIK-2uU, <-300/100 300
MH YTKa 03 noamamuaupx sonao- | T.1K-200 200
KOR
Tkawb ¢ HUTAMH OCHOBH H yT- | BKH.T-150 150
Ka u3 KoMOuHHpoBaHHbix {moan- | BKHJI-100 100
supnbix ¢ xaonkoM) podaokon | BKH.1-65; BKH.1-65-2 65

rle /1 — pacyeTioe 3HauycHUe ko3pdHUHeNTa 3amaca IIPOUYHOCTH JAEHTH:
n=nof (Aupheritzhp).

34cch g — HOMUHAMLHBIA 3anac¢ NPOYHOCTH, IPHHHMAEMBIH =5 —
NpU NPOBEPOHHbIX pacyeTax MO0 MaKCHMaJLHBIM NYCKOBLIM Harpyskam
H ng==7 — OpH pacucre MO llarpy3xkaM YCTAHOBHBILUCTOCS JIBHXKEHHS;
Hyp — KO3 HUNEHT HepaBHOMEPHOCTH Harpy:xeHusi NpoxJaaLoK, 3aBH-
CSILLMI] OT KOJHYECTBA MPOK.1a10K:

KommeciBo  npoksnajzok 3 4 5 6 7 )
Kozdduwient nap . . . . 0,95 09 083 085 082 08

Ner — KOIDPUINECHT NPOYHOCTY CTHIKOBOTO COEIMHEHUSI KOHIOB JEHTH,
inIHHMaeMbIﬁ B 3aBUCHMOCTH OT THOA COE€ILHHCHHS.

Tun ctuka ... . . Byakaunsuno- Ciobavn 3axJenkamn
BaHHLIU H WapHupaMni
Kosdbdnuuent ner 0,9—0,85 0,5 0,3—0,4

Ny — KO3 O HIHENT, yuuTHIBAIOUWHKE BAHsHUe KOHQUrypauHH TpaccH
KonBetiepa:

[podune Tpacch T'opusonTans- [axaouupt  Hakaonno-
HLIA rOPU3OHTAAL=

HHA

Kosbhduuuenr n, 1 0,9 0,85

fp — KO3 HIHEHT, YUHTHLIBAIOWME BJHSIHHE DeKUMa [0 BPEMEHH pa-
CoTol Konpeilepa B Teueine CyTOK Y MO NPCGU3BOANTENBHOCTH:

Pexum paforw Becbua  Jlerkuit Cpeannit  Tswe-  BechMa

Jerkui Abtit THWE-
AHR

Kosdbouunent
p © ¢ o & 1,2 1,1 1 0,95 0,85
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MaxcUMaAbRO JONYCTUMYIO PaCcUCTHYIO CHJY DPACTsIzKeHHA PEe3HHO-
" KaliepoH JEHTH ONpeILeasoT 1o popmye

Tmax = B ].KJ Z’

irhe B — BHHPHHA JE€HTL] & — YlICJI0 TKAHEBbIX IIPOK.1AJ0K.

Beicokue 3anachl [IPOYHOCTH, yCTaHaBJAMBAaeMble TIPH pacyeTe KOH-
jeiepHofi JeHTLl, 00DLACHAIOTCH HEOOXOAMMOCTRIO yueTa ocnal./ieHHs
JedTH B MECTE COCAHHEHHS €C KOHUOB K HasjHuHeM AHHAMHUECKHX Ha-
FPY30K, HCOHTBIBaEMBIX JCHTOIl B Npouccce sxcnayataulin. Takue AH-
HaMH9ecKHe HAarpysky BO3HUKAIOT B MeCTaxX 3arpy3kH KOHBEHEeDOB W B
IyHKTax mepenayu NPy3a MexJy COIpsMKCHHLIMH KOHBeilepaMH noi
JeficTBHEM YAApOoB KYCKOB Ipy3a, NaialoHidX ¢ HEKOTOPOH  BbICOTHI.
YaiapHbie HArpy3ku 3aBHCAT OT BHJ1A TPAHCOOPTHPYEMOro rpysa, pas-
MepOB KYCKOB, BbICOTh Na/€HHA, CKOPOCTH TPAHCMOPTHPOBAHHSA, CH.IbI
HATAMKEHHA AEHTLI, KOHCTPYKUMH ONOp JCHTH B MeCTax 3arpys3ki. 3Ha-
yHTeJbHEE AHHAMHYECKHe HArpysku HalbJI0AAI0TCH TaKiKe MPH NyChe
A TOPMOXKEHHH KOHBeHepoB.

[1pu sHbBOpe Tuiia .1eHTLl, TOJALWHKH 00Kaa 10k paboueil u HepaGouei
CTOPOH cJeAyeT y4HTbiBaTb CBOACTBA TPAHCHOPTHPYEMOro rpy3ua (Ha-
ipaMep, KaTteropuio abpas3uBHOCTH) 3 YCJAUBHS 3KCILIYaTaLHH KOlBEH-
JJHBIX REHT, KOTopble ycraHaBiauBalorcs no Meroauke T'OCT 20—76
:vMMHpOBaHHeM 0aJlJ10B, YUUTHIBAIOLHX Pa3/JHUHbIE AAaHHble KOHKPET-
10ro Ko#HBeiepa.

IlpoussoacTBeHHbIe YCJOBHS XapaKTepPH3YIOTCS THIOM NOMeELIEHus,
7 KOTOPOM YCTaHOBJeH M pal0TaeT KOHBedep, KAMMATOM pafioHa, rie
JH yCTAHOBJEH, TeMIepaTypodl M BJaXKHOCTbIO OKpyXKalolllero BO31yXa,
rTefeHbi0 HAacbllleHUa BO31yXa a0Pa3uBHON NbILIO X napaMu (razawii),
3De0HO BO3JSHCTBYIOILHMH HA JEMEHTDL! KolBcilepa. 2TH ycaoBHs €0-
STasAA0T YeThipe rpynnel (taba. 37).

Oaa yBeauue:dusi [PONU3BONHTEALIOCTH  KONBEHODOB MNPHMEHAIOT
23UHOTKAHEBYI) JESHTY ¢ pPe3HioBbMU OopTamu sbicoToit 60-—300 v
T1a toro ytoHu 00pTa upu orudanun 6apadaloB He NOBPEeX1aJiich,

L BHIEGAHSKIOT rodpiposanubivi {puc. 210, ¢, 6). FHaauuue Gopros
sCAHYMBART MAI0IALb CCUCHHSI TPy3a, HACLINAHIIOLO HA JJeITY, M Mo-
¢ ngeT YBEJHYHTh CHOPOCTL TPAHCIIOPTHPOBANINS I VIO HAK.I0HA KOH-
. #epa. Jlonycraennlii Yoo Hax1o1a Koleeiicpa B 3ToM cavuae (d.1a-
~.apa 6oxosoxy CARATHIO npy3a) Ha 2—3° Goawnie, veM y Kolizeiicpa
©olngHofl ®euo64aTON aeKTolL  Drpra koacure  mApuKkiaeHsaior Ho
S HBYJAKAHH3HPYIOT.

Hrobu emie 000 YBCAHUNTL V00 HAK10HA KONiBeiiepa, NpHMeHSoT
adaenyio geuty (pic. 210, 6), p koTopoil na BepNHIOI0 pPadodyio CTo-
JHY METOROM TCOPSIUC BYJKAH13AI NPUKPCILISIIOT LHEBPOHIKBIC pe-
4OBHE BHCTYNL 8eicoTOll 5—40 A, JLus kouscilepos ¢ pudlicHuiMH
eHTAMH HCROAL3IVIOT TAKoe e 000Dy 10BANNC, KAk 11 11g Koliseilepos
raagkeuy acntai. [puvcdenne pudicsix JCHT N03RU. €T vie11-
STh YIOA HAXKS0MA wotiseiepa 10 35—10° B paae cayuvacn aas veean-
Sy BO3MOICHOIO YIaa FAKJIOHa KouBeiiepa JCenTh ¢HAOAAInrCst no-
SOSHBIMH BBICTY G230 sk coToll 3+ -40 My (pric. 210.6) nan nonepey-
LIHW BEeRernuoULavh U3 IIGTHON  pesHnsl  BbicoTOd  50—300 arm
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{puc. 210, ¢). L.1s upiianns JeHte xeaobuareil GopMbl Neperopoikh
JOJQKHBL COCTOSITBL 113 ABYX ot Ooace dacteit (puc. 210, 8). [lepero-
DUIKH HECKO.JILKO CMELCHLl 0J1Ha OTHOCHTEIbHO APYroii B10Jb JEHTH,
ITO MO3BOJAET n30exaTh 3aleMIeHUs KYCKOB NepeMelaeMoro rpyaa.

|
. = Puc. 210. Kouseiiepuibie JeHTHI: .
o
u— taadgon ¢ rodpuposanutimn Gopiamu; 6 —¢
r H ls, _I 1ed prponaptioun GapTavKM B¢ BbICIYIAMH; 8 — C
padaeiae paGodcelt NOBCPXROCIbIC; &= € nepero-
i POuhaY B = BOOaeRe JCHT ¢ 1OGiDHPOBAHH M
M CoPTaMi Ha DOJMKOONGOPEX

TIpy nocTaToMio WNPOKHX ePperopoikax Vroal Hakiona KousefiepHoro
J0.10THA MOMCT J0X0IHTL 10 50—60°, HenoctaTkoM TakuX JeHT #B-
JACTCS CJIOAHOCTHL (X OUHUCTKH, 1 T0O3TOMY OMH  MaJONpHIOAHB A4
TPAUCTIODTUPOBAHNS BIAMKHBIX 1 JHIKAX MPY30B.

¥roa nakaona xouscfiepa CYIMUECTBEHHLIM 00Pa30M BaHfET HA €ro
Ay, C yBeapiensien »Toro yrda JLTHEA KOHBeilepa  yMelbuiaercs,
ITH NPHBOIAT K CHHACIIIO 3KCHAYATZRHCOHHBIX NACX010B, VMEHELUIEHHIO
JIPCH3ROICTBEHHON MI0ILa/ i, cHIDKeHHio obbeMa KannTtaabHuix pabor.
Tax, npit Buicute noiareMa 30 M LiHHA JCHTOYHOrO KokBeilepa ¢ riag-
woft mentoil npu yrae nakjona 20° pasrsa 82 M, AauHa KouBeilepa ¢
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pud.acHoll neHTOl npu  yrae Hakjaona 30° paBHa 52 M, a KouBeiiep,
HMCIOLHIT AEHTY C HepPeropoixaMHt, paclodoKeHHY 101 yriaom 9507,
COCTEBIACT 110 JJHHE BCLro 20 M.

Kpome ykasaHHbIX Bblle cllOCOO0B YAepKaHHus rpy3a Ha JelTe Kol-
peiiepa ¢ weabko odecneuyeHust GOJIBLIMX YIJOB HaKJOHA HAXOAAT IpiH-
MCHeHHe KPYTOlaKJOHHble IBYX.JEHTOUHBIE KOHBeHEpbl ¢ MPIHMHMHOMK

T Tl

Puc. 211. TpaucnopinpoBanijie colfiyuero rpysza npx GogblloM
yrae HakJoHa:

a — Koupeliep € NDHMNMHOIE Aenioil; 6 — cKkpeORoBO-J@H10UHbIT KOH-
Beitep

KM ¢ TpyOuaToil JIeHToR U CKPeOKOBO-JCHTOUHbBIE KOHBeleph. B aByx-
JIEHTOYHbIX KOHBelepax ¢ MPHKHMMHOH seutoit (puc. 211, a) tpaHcnop-
THpyeMblfi rpy3 NOJaeTcs Ha 3arpy30ulinlil YYacTOK Koupeiiepa H NpH-
KUMAeTCA K OCHOBHOIT nieHTe I KOHBCHEpa CHJIOH TSIXKECTH MPHKIMHOR
JICHTHl 2, UTO NPensiTCTBYET CKOJIbMEHHIO I'Py3d BHH3 M0 OCHOBHOII JcH-
Te. IIpHiKHMHYIO JIeHTY H3TOTOBISIIOT M3 OOLIYHOH Pe3nUOTKAaHEBuI
JIEHTHl HJIM H3 COCANHEHHBIX MEXK1y c000ifl 3BeHbLEB CBapHO uell.
B nocieanem ciayyae ona 06.1a1aeT BBICOKOH FHOKOCTHIO B IIPOAOABHOM
H nonepCcyHoM HaANpaBJCHHUHSIX, YTO MO3BOJISIET el DJOTHO .OXBATHIBATH
rpy3 KaK B o0uiell Maccek, Tak H ero oTdedibHbie Gosblule Kycku. [1pu-
KIMHas JEeHTa HPUBOIMTCS B IBHIKEHHC JIEHTOHl AOUOJAHUTCALHOIC
KOHBedepa S, yCTaHOBJIEHHOTO NapasienbHO OCHOBHOMY ¥ HMCIOLLErO
Ty e ckopocTb. IlpuMeHenue npizKinHoNR JeHTH MO3BO.ISIET OCYLICCT-
BHTBb T0.1bEM ChIYUero rpysa npH yraax Hakaona 48—60°.

B koucrTpyxuHu ckpefroBo-jacutoulioro xoueciiepa (puc. 211,6)
TAIOBOH Jente 2 npHKjeleHnl ckpeOKY /, 3aXxBaTolBalolLHe I'DY3 U3 3a-
I"P}’Bolill\’)ﬁ BUPOUHKH 61 VAP A HBAIOULHE €O OT COCKaab3biBAHNUA C pa-
Oouell Jentol & KouBeHepa, nepeMeuwlaomeiicss co CKCpPOCTbio, PABHOI
cropocti Tarosoit Jeursl Tsrosas gacHra 2 w paluuas JqeHra & yaep-
AHBAOTCH OT nporuda no AeficTeueM Beca rpysa Haupas.IsloULEME po-
nukamu 3 u 4.

B HexOTOpBIX KOHCTPYKUHMAIX ABYX.EHTOYHLIX KOHBCIEDOB JEHTH Ha
pabouefi BeTBM 00pa3ylOT 3aKPHITYI0 KaMepy, 3anoJIHAEMYIO TpPy30M.
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B kouctpyxunu 1a puc. 212,6 nenrtbt OCHOBHOIG H BCNOMOrAaTEJBLHOTO
KOHBeliepoB HA HepaGoyell NHOBEPXHOCTH HMEIOT NPOAOJbLHBIH BHCTYI
nocepeakHe acHThl, a pojukoonopst 2, 10 xogocteix Berseit I, 11 u po-
JHKOONOPH I, 8 rpy30BLIX BETBCH 4, 7 JeHThl HMEIOT CQOTBETCTBYOLIHE
KaHaBKH, B KOTOpblE MONajaloT BLICTYHb! JieHT. Kpas rpy3oBbiX BeTBek
4 u 7 OCHOBHOTO H BCIIOMOI'ATE.bHOr0 KOHBeHepOB NPHKHUMAIOTCH APYr
K ApYry HPHKUMIBIMH pPOJdKoonopamMi & u 6, npHKPENJICHHBIME K pa-

a)

= e _S\ -
O?-,

;
i

(SN0

A

|
i

i

22222 v 7% 2

Puc. 212. HOsyxnentounnil Konselep:

a — cieMa TOPH3OHTaNbHO-BEPTHKAJABHOrO KOHBeliepa; 6 — ceyelue NOAOTHA ¢ 1J/1ocKoft
neuro#

mMe 9 kouBeiiepa. I'pys nonanaer Ha senry I (puc. 212, @) ua ropu-
3uHTa.1bHOM yyacTke. CKopocTH aBH)KeHHs obGeux seHt [ W 2 onHH2-
KOBB!.

OcHoBHble NpeHMyLLeCTBA PACCMOTPEHHbIX KOHBeAEpOB cJelyIolHe:
fIpOCTOTa M VHH(HKALHS KOHCTPYKUHKH, NPOCTOTAa OYHCTKH JIEHTH OT
NPHIHNWIIX YacTHIL TPY3a, BO3MOMHOCTb CO31aHHsI KOMOHHHpPOBaHHOM
TPaCChl C TOPHIOHTATLUBIMI H KPYTOHAKJOHHBIMH YUaCTKAMH pa3HuHOM
AJHHBL, BHICOKAH IKOHOMHUHOCTL. HelocTaTke 3THX KOHBelepos —
7IPOCBINaHie rpy3a ia Npo10JbHbIX CTEIKAX KPOMOK JIBYX JIEHT, He0o6XO0-
JAUMOCTL CO34aTL MOMEpPeUHble HATPY3KH Ha JICHTB A1 ofecrnedeHns
cTalUIbHOFO NOJOKEHHS CTOJCA CLIIYYCrO I'Py3a HAa BEPTHKAJILHOM
YyacTKe Tpacchl, MOBLINEHHLIT H3HOC JeHTH, YBCIMYEHHe pacxnia
sHepruu. JIByxseHTouHble KouseHepn MOryT ofecneunTs paboThbl ¢ Bbl-
coKnMH ckopocTamu (.10 6 m/c) npu yrie nakaoHa 1o 90°, npuueM HX
fPOH3BOINTEILHOCTL HC 3aBHCHT OT YI.1a HaK.J1ola.

I TpaHCHOPTHPOBAHNA 10BIUTLIX, NLLTSALIHX HJIH DOPTHIHXCA OT
BO31eHCTBUA aTMOoc(epHbIX YCT0BHIT MATEPHAAOB BIAXOINT HPHACHEHHE
TpyOuartas .JeHta (puc. 213, a), KoTopas B DasBepuyTOM BHIE npel-
CTaB.aIfeT cODOM THOI0CY, COCTOSULVIO H3 ¢peiHCH YTOJHIEHHOH 4acTH,
CHAOAKEHHO HEeCKOALKHMI TKAHCBBLIVM NIPOKI1aI1KaMHu, H 6o.ee MHOKHX
6oKOBLIX YdcTell ¢ 3v0uaMn Ha KpoMKaX. 3y0uLl MpH CBEPTLIBAIIIK JTCH-
Thi COEAHHSIOT €€ KPOMKH ¢ MOMOILLIO 3aMKA TiNa 3aCTeXKH «MOTHHA»,
11a yuacTke 3arpy3ku JeHTa OTKPLITa U 00paayeT Xe106, KOTOPLIK noc-
J1e 3aM0JieHKs JEHTHl TPY30M 3aCTeFHBAETCS ¢ IOMOUIbIO ABYX map po-
JHKOB, 00pa3ys NJOTHO 3aKpuiTyio TpyOy. B 3one pasrpysku Jenra
PACKPBIBACTCS W JBHKCTCH B MJIOCKOM COCTOSTHHM, YTO NO3BOJISET OCY-
IIECTBHTb €& O4HCTKY. Takas mpybuaTtas NneHTa AaeT BO3MOXKHOCTb
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HOYILECTBHTL TPAHCMOPTHPOBAHHE MaTepHala K&K Mo rOPH30HTA 1K, TaK
{ 110 CHJALHO HAKJOHEHHHLIM ¥ BEPTHKAJbLHBIM YUAaCTKaM TPacChl.

B HekoTOpbIX CayyasiX Takue TpyOuartele JICHTHl HCHOJb3YIOT Ha
i,.13CCHBIX KOHBefiepax (puc. 213, 6), rae ;eHTa He ABJISIETCH THIOBHIM
) ICVMIEHTOM, POJIb KOTOPOFO BLIMOJNHSIET CNELHAIbHbBIE TATOBBIA 316 MEHT
{KaHAT WX LeNb), 3aBYJKaHU3HPOBaHILIl B Kpas JeHTh. DTO N03BO-
10T HCHOJB30BATL O0siee TOHKHE NEeiTohl. 3aMOK  MOXKET HAXOLUTbCA
w3aK CBepXy, Tak i cOOKY JieH-
ti. CkopocTb ABHXKEHHS TOA-
ACCHBIX JIEHTOUHBIX KOHBefie-
OB OOBIYHO HAaXOAMTCs B Npe-
.crax 0,5—1 m/c. Hpu pacue-
tax  MX MPOH3BOJAHTENbHOCTH
(PIHUMAETCst, YTO 3aNOJIHEHO
wocto 0,6 niowann nonepey-
CrO ceueHHst TpyObl.

Has  TpaHCIOPTHPOBAHHS
i31e;IMH uepe3 CyUIMJbHble H
.larpeBaTesbHbie Kamepbl NPH
remnepatype Ao 200°C nps-
MeHSIOT CcrellHalibHble JIEHTHI
15 CTEKJOBOJNOKHA, NOKPHITO- Puc. 213. TpyGuarasn Jenta:

(6] I\'peMHHﬁop[‘aHl/II{ecKuM Ka- Q — NeuToYHO0 nouBeiiepas G—nonqecnoro KOH«
L UYKOM TOJIILKHON 10 6 MM, seilepa ¢ GOKOBOW 3acTeXKKOH

A4 TaK)Ke JIEHTHl U3 Mpope3u-

1EHHOM TKaHM C MOKPLITHEM M3 CTEKJOBO.JOKHA.

Bce Gonee IWIHPOKO NDUMEHSIOT PE3UHOTPOCOBLIE ACGHTBL CO CTadb-
HbIMH KaHaTaMH, 3aBYJKaHH3HPOBAHHLIMH MEX1y CJOSIMH TKaHH B10Jb
1pO10ABHON OcH AeHTH (cM. puc. 209, 6). IlpenmymecTsom 3THX JeHT
ABJIAETC MX BbICOKast THOKOCTb B MONEpEeuIloM HanpaBJeHHH, UTO Io-
3BOJSIET JIETKO NPU1aBaTh UM Keiol4aTtyo GopMy, BHICOKAS NPOUHOCTD,
\1a;10e yAJHHEHHe B NpPOAOJBHOM HampaBJeHIld NpH pafovyux Harpys-
<aX, MOBHILIEHHAas AOJrOBeuHOCThL. HejoctaTtkoM HX siBJAAETCH CJ0K-
10cThb coeinHeHns KoHUOB JeHTH. B Coerckom Cotoze ocBoeH BBINYCK
De3UHOTPOCOBBHIX JNeHT wupnHoit ot 900 10 2000 MM npu npouHocTH NO
wHpuHe a0 5 MH/m. Tlpojonkaioress paGoTh 10 OCBOEHHMIO BLIMYCKA
JeHThl wupuHol a0 2000 MM npu npounocTd no wupuHe no 6 MH/M.
Taabuefinice yBeJHYEHHE NPOYHOCTH KOHBCHEPHLIX JIEHT HCUE1ec006-
na3Ho, TAK Ka2K NMPUBOAHT K YBEJHUECHHIO TO.IULIHBL JEHTH H €e Macchl,
CTOMMOCTH, AHaMeTpoB 0apabaHOB, YCJIOXKHEHHIO COeAHHEHHS KOHLOB
JeHTHl., MakcHMaJbHO gonycruMas (pacyeTHas) CHAa pacTskeHHs Td-
fOBOTO KapKaca pe3HMHOTPOCOBOIl J€eHThl paBHa

Tmasz leT}’

raie B —wupuna nenrnl; [Kpr]l=Kpr/n' — nonycrumas pacuerHas Ha-
rPY3Ka, YHCJCHHO pPaBHasl CHJe Ha €AHHHUY IUHPHHLI JeHTbl; Kpr — HO-
MHHaJbHas MPOYHOCTh HA Pa3pbiB; n'=rng/ (AceNpliy) — pACUETHHIA 3a-
nac NpPouHoCcTH (3HaueHHs KO3PODUUHEHTOB fg, Ny ¥ My NPHHAMAIOT Ta-
KHMH XKe, KaK H JJ19 pe3HHOTKaHeBOH JeHTH (cM. c. 374); Tak Kak Anast
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Pe3HHOTPOCOBOM JEHTDI 10NYCKACTCS TO.TbKO BYJIKAIH3HPOBAHNEL] CTHK,
TO KOIQQHUHCHT 1y =0,9).

Hast Tpancioprupoaling na Goablitiie paccTOsIRMS HANOLIT fIpHMe-
HelHe 1CHTO4HO-KaHATHoe Kouseiiepol (plic. 214), B KOTOPLIX THrOBas
CHJIa BOCHpHHHMACTCs IByMs CTaj bHbIMH KaHatamu I, a pesnHoTkade-
Bas creunalbHag JeHTa 2 sBASCTCS TOJIbKO 3J€MeHTOM, HEeCYLiuM rpy3.
JlenTa J10KHTCS 112 KaHATHl YTOJIIUCHHSAMH, OTGHOPMOBANHBIMH B10Jb

Puc. 214. Jlentouno-kanartHbiii Kousel.ep:

a —JcHra, 0 — nouepedHoue ceucie KoHBeliepa

o6enx Kpomox JgenThl. Tsrosuiil Kanar f onnpaeros Ha podaHkn 4, pac-
HOJ0CHHLIC ¢ aroM 9—-8 M. Hrodnl JICHTa HE Tepsiia 110UepeyHoi ye-
TOHYNBOCTIL NIOJ BJUslHEM BCCa rpy3d, ee apMHDPYIOT HONEpPeuHbIMHE
CTaJIbHLIMH I1aCTHHAaMH J. Baaronapsi uM JIGHTa XOPOUIO NPY/KUHHT B
CONpOTHBJAsAECTCH yiapaM. KPOMKH JICHTHL HE M3HAWMBAIOTCH, H H3HOC
caMoil JICUTL TaK»Ke 3HAUKHTEIBHO MCOHBLIUC, MOITOMY CPOK €e CayKObb
6o.blue, yem OObIYHOI PC3HHOTRAHCBOH JelTo. O1HAKO Takas JeHTa
OueHb TPYAOEMKA B H3rOTOBJCHHH, a4 (oJblIHe pa3Mepbl TNPUBOAHBLIX
0.10K0B CYLLeCTBEHHO YBENHUYUBAWT radaputul npusoia. Cpok c1yxKObE
KalldTOB OTHOCHTEABHO MaJj M 3aMcHa HX c.10xHa., CKOPOCThL IBHiKe-
HU$1 JIEHTHl JCHTOYHO-KaZHAaTHLIX KOHBCHEPOB OOBIYHO He IMpeBbilIaerT
2,5 M/c, a npoussoanteapHocts 1000 T/u.

AHaJ0rHUHYIO KOHCTPYKUHIO HMEIOT ACHTOYHO-lenHble KOHBellepHhl,
B KOTOPHIX TSTOBBIM 3JEMEHTOM fBJfETCS Ucnb. TsiroBble LeNnH 3THX
KOHBefiepoB OOLIYHO ONHPAIOTCA HA KapeTKH, cCHa(KeHIble XOJO0BLIMHK
kaTkaMu. J7H KOUBCICPL! HMEIOT €IIe MCHLIUYIO CKOPOCTb 1BIAEHHS
BCJICICTRIC BOZMIIKIOBCIISE IHHAMHYECKIX HATPY30K B LlEeHOM NpHBOALE
H COOTBETCTBCIIIO MClibIIYIO NPOU3BOUNHTC/ILHOCTD.

Ha1exbocrs 1 A0 r0BeHHOCTE KOHRCCPHBIX JJeHT ONpeleasnioTes B
MAHTS LU0 CTCIICHIT KAUNCITBOM COC LIS HX KOHLOB. '-Iame BCere
NOLCOCHINC pa3idBbl JICHTDHE 1T ¥YCTAdICTHO® HX pa3pylueHHEe T[IPpOlCcXo-
AHT UNCHIO T MCCTC COC.UTHCHHS, 110310MY COeRHHCHUSI KOHBCIePHBIX
JeBT ORI 00,1008 [IDUHHOCTLIO, [LOCTATOYHONR, NTOOBI BOCHPiIHH-
MaTh MAKCHMGILHYIG TATOBYIO CHAY I Y.iapbl OT NaJICHHSI KPyIHBLIX
KYCKOB I'py3d; A0JTI'UBEUHOCTBIO, CPABHIIMOIl CO CPOKOM cJYXKObl J1€HTH;
rHOKOCTBIO B NPOACJLHOM M NONMEpPeyHOM Hanpas/eHHsX, HeoOXoaHMok
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L pllaHns JeHTe XeiobuaTofi GOPMB M BO3MOKHOCTH OrHGaHUS
1apabaHoB BO3MOOKHO MEHLINCTO liaMeTpa; NnpocToToil H ObICTPOTHH
SLUMTTHEHISE CORANII@HNA; 0HI 10AAHB HCKJAIOUATH BO3MOXKHOCTH Bbi-
CSORKH JTCHTBE M CAMOPa3ne. (iHellsl CThiKa, 2 TaK/Ke 1I¢ BhICTYNATh H3
paockocTy JedTil. CoC.UMHCHs ObIBAOT PA3BLEMHBIMH H HCP23beMHBIMH,
K Hepaszwesinolst OTHOCATCS! COC,IHHEHHS], BBIIIOJHSICMbIC C TOMOIRbIO 'O~
el WM X0,101HOM BYJIKAHU3aIIH, 2 TAaKXKC 3aKACNOYHBble coeaHHe-
. K paszsemusiar  OTHOCATCSA
SORMMHEHHS HA METVAX, KpIu- g
{aX ¥ COeTHHCHHS, BHIMOJHAEMbIE
* MOMOUILI0 MJIACTHH 1 60JTOB.
PazbeMHbIC COEAHHEHHS Npume-
HAIOTCS  Ha  TepeaBIRKHLIX I
iCpEHOCHBLIX KOHBeilepax, a Tak-
We TpH HeoOXOAUMOCTH 4acTo
v eHATL AaHHY Konsehlepa. Coe-
1HHEHHC METO10M BYJAKAHH3aUHH
yGecneustRaer  nauboIee  BLICO-
<YI0 MApPOYHOCTL M OTCyTCTBiE
l.'TOJILLlEHHivl B MecCTe CTLiha, 4TO
3.7aronpusiTHo BaKsET Ha paso-
7y 6apaGaHOB, NOAJEpXKHBAIO-
IWHX POJHKOB M OYHCTHBLIX YCT-
"JOHCTB.

Pe3nHoTKaHeBYIO JieHTY c.e-
1yeT CTHIKOBATL METOA0M BYJKA-  pye 215, [ogrotoska KOHIOB Pe3HHOTKA-
H3agnn c HClI0 1 B30BAHHEM HCBO#H JeHTbl JJf COCHHHEeHHA ByJAKaHU-
KJeeB  XOJOANOro IIH ropsyuero 3aiei
yreepaiicHust.  Tlpu cociiHeny
:vAKaHu3auuell KOHUDLE JeHT CPe3atoT CTYNCHYaTO MO O/1HO{ npoxJanxe
1 YRI0M K NPOAOabHOiT ocn Jeutit (pue. 215). 3arem  NpoxJaiKy
JUMIKAIOT 11 LIPOMISBIBAIOT CHICHHAJIBHLIM KJecM, Iocie UHero KOHUbE
TeHT HAKJ1a1LIBAIOT O4HH Ha APYroil W BbI/ICPXKHBAIOT N0 NaBJeHHEM
. Harpepom Ao teamrneparypu 150°C. Pesunorpocosbie JEHTDLI CTHIKYIOT
2JIBKO ropstaed Byaxaunszanucy. [lpu aton  pacisirisaomas  CHAA
OMICHCHPYCTCS HPOYHOCTBLIO ©BSI31 1POCOB ¢ PO3HNOIL

Jlewrnol 13 traucii tuna BKHJI-55, BKEHJI-100, TA-100, TK-100,
SRHJT-150 1 TA-150 wmnpunoi 10 1200 MM jtonyckaerca CTBIKOBATb
MeXAHNUYCCRIME crnocofaMIlL.

Bapabanosl. B sgcntounnix konBeilepaX pa3’iyaioT NPUBOAHLIE, KOH-
ICBLIE, HATHAKHBIE H OTKJIOHIIOUIHE, CIyIKallKHe 1,151 H3MEeHeHHs Hanpan-
{CHHA ABHAEHs JeHTH, GapaGansl. YeM Gouabliie anaverp Gapabana,
TeM Melblie HaupsKCHHE OT narida JeHTH H  TeM 0oJblue CPOK ee
wiyxGol. Tipin sxenayartanuy J1CHT YCTAaHOBJICHO, YTO PC3HHOTKAHEBYIO
JCHTY OGMUHO HPUNCTITCS 32MCHATH M3-3a ee paccaaHnpaud, KOTopoe
JDOHCXOINT OT MHOTCKpaTHLIX M3rMOOB JieHThl Ha OapabaunaX. Hua-
J1eTp Oapafaua (B MeTpax) Npi PC3HiOTKAHeBOIT JeHlTe ONpele/Iaercs
10 dopmvie

20 Kowey
SEHTDI

Déap :Kll(sz
383



rie 2 — 9HCJI0 TKaHeBHX NPOKJIAAOK B JeHte; K; — Koadduunent, 3a-
BHCAUIUA OT NPOYHOCTH JIEHThI:
Ipounocts npo-

KJAalKH RNO WH-

pune, kH/m . . . 65 100 150 200 300 400
Kosdpduunenr K; .  125—140 141—160 161—170 171—180 181—190 191—200

K; — xosduunent, yuutoiBaloluii HasHauenue GapabaHa, a TakxkKe
HaTs>KeHHe JIeHThl ¥ YyroJ o6xsata elo 6apabana (rtab.a. 38).

Ta6anua 38. 3navewue koapduuuenta K,

OTHOWEHHE HATAMCHUNE JNeliinl, Hateraowef

Yroa o6\sa Ha 6apadan, h jJ0N:CKAEMOMY HalsAeuHiO

bapaGannt Ta Gapadana

AeNTON, Fpai
76—100% | 51—75% | 25—50% 25%
[lpusoansie 180—240 1 0,8 0,63 —
Konuesbie i HaTaXHbie 180—200 i 0,8 0,63 0,5
O6opoTHbie 70—100 —_ 0,63 0,5 0.4
OT1kaoHs0OULITE 20—30 — — 0,4 0,32

bBapaGaHbl JeHTOUHBIX KOHBeiilepOB yHH(UUHDPOBaHH. B kadectBe
OCHOBHOH XapaKTepHCTHKH, HCNOJb3yeMoH npH BhiGope GapaBaHon K3
YCTAHOBJIEHHOrO psila THNOPAa3MEPOB, MPHHSiTA HarpysouHasd crnocod-
HocTb Gapabana. lng HenpuBOaHbLIX GapadaHoB HarpysouHag crocol-
HOCTb ONpeJeIseTcs Kak Harpy3ka oT HaTsiKeHHs BeTBeil JeHTH, Orii-
6aroouel 6apabaH, a 1,15 MPHBOAHLIX 6apaGaHOB, XKpoMe TOro, cJAeayeT
YUecTb €llle H MakKcHMaJ/bHbI nepenaBaeMblil KPyTsLlUil MOMEHT. Bol-
6op 6apabaHoB JMOGOro Ha3HaYeHHA NPH NPOEKTHPOBAHHH TPOU3BOIST
caeayoluinyM 06pasoM: NpH NpoBeAeHHH TATOBOTO pacueTa KoHBeliepa
HaX01AT MAKCHMAaJbHY0 Harpy3Ky B JeHTe W MO ee 3HAauYeHHIO MoabH-
RpaT JeHTy (THI, YHCA0 MPOKAAAOK); 3aTeM Onpe/edasiioT HeoOXoau-

"mrie, ‘MUHMMAIRA0 BO3MOKHEE AnaMeTpLl 0apalaHOB ¢ yueTOM 3Hade-

HMt KoapduuHeHToB K u Ko; nb’cs'@_agoro st Kam10ro U3 GapabaHoB
HaXxOlsT pajlualbHylo CHIy Scap, AEHCTBYIOULYI0 Ha OapabaH, Kak reo-
MeTPHUECKYI0 CyMMY HaTs/xKeHHH BeTBeH JIeHTHl; Pl TArOBOM pacuere
onpeaensiorT Takxe KpyTsuuii MoMeHT Myp M OKDYKHYIO cuay F, neii-
CTBYIOULlle Ha NPHBOAHOM Oapabane. B zaxkaiouenne no modydyenHnm
napaverpaMm H3 VHH(pHOHPOBAHHOro paia noibupalor 6apabaH no ero
Hanpy304HOH CcMOCOOHOCTH, onpejejeHHol O  pe3y.ibTaraM pacuera
oceil It BaJ10B Ha NPOYHOCTbL H CONPOTHBJEHHE YCTa/J0CTH H pacyeTa noi-
ILUNHIKOB Ha 10.1r0BEYHOCTD.

Has BoiGpaHHoro Gapabana onpelefsiQT AONYyCTHMOE JaBJieHHe
JIeHTHl Ha ero HOBEPXHOCTb MO YCJOBHIO

’ 360Ssap ,
oo =75 <[pl (66)

.

rae Sgap — pe3yABTHDYIOILAs halKajbHas,Cilla OT HaTsSKEeHHs BETBeH
JeHThl; D — puaverp 6apaGana; B — wnpfina aentbl; a — yro.1 o6xBa-
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i& aeHTol Gapabana, rpai. Jlas pe3uHOTKaHeBHIX JeHT AoMNycKaemoe
tasaenne [p]=0,2+0,3 MIlla. [as pe3HHOTpOCOBLIX .1eHT [p]=

0,35+0,55 MIla. MeHbliune 3HaueHHsI ZONYCKAaeMOrO AABJIEHHA MpH-
JIMaoTed AJA JIEHT MeHblued NPOYHOCTH, d TaKxe NpH padoTe KOH-
sClepa B TAKEJbIX peKHMax, .

UrtoOwl nenta He cberasia ¢ 6apa6aHOB B CTOPOHY, NPHBOAHBIE H Ha-
iAKaple 6apabanb (piic. 216;a, 6) npexkie BuOAHAAM 604KOODpas-
tolMH co cTpenoli BuinykjaoctH L/200, Ho He wmenee 4 mm. Ho mano
f\iCTb B BH1Y, 4TO NMpHMEHCHHE BLINYKJIGTo OapadaHa MpHBOANT K HO-
LiLeHIO HatfkeHus (10 40%) B cpaBHHTEIbHO HEUIHPOKOIl LeHT-
LLILHOM YactTH JeHTHl, 4TO 4aCTO BEI3LIBAEGT MOPUY COCIHIIEHHS KOINIOB.
Il 3TOMY B NoCIeHCE BpeMs CTapaloTca e npHMensaTh BLINYKABX Da-
mooen, ofecneuiBas LEHTPOBKY JCHTH C NOMOLIbLIO LEHTPHPYIOWIHX
b an00onop.

O1ra0HAOWHKe Gapadanul BEINOAHSIOT WLIHHApHUecKnvd. oy
hapabaHa npuHuUMaroT paBHoit L=B+ (150--200) mm. B ciayuae Heoo-

*(EMOCTH IOBLILICHHS KO3(h@HUHEHTa TPEHHS 1I0BEPXHOCTb MNpPIIBOI-
.+ Dapadana QyTepyioT pasjHuHbIMM BLICOKOQPUKILHMOHHBIMH MaTe-
UaMy Moualle BCero 3.JacTHYHOK pesunolt (puc. 216, 8), oGecnedu-
coweft 00abWOH 3anac TpeHus 6Jarolaps nepelade 4acTH TAroBoil
ALibl HA Jlyre OTHOCHTE/IbHOro nokos. Hedopvmauna casura GpyTcpoBKH,
{03HHKAIOWlasl NPH 3TOM, HECKOJNbKO CHMXKAeT yipyroe CcKo.IbXKeHue
1EHTBL IO NOBEPXHOCTH OapafaHa: B pe3y.bTaTe CHHKAETCs1 U3HOC ¢y-
1ep0BKHY M Koupeilepuiofi acHThl. PyTepoBka pesunosii obecneynsaer cra-
OnapHbii KoahHUHCHT Tpenus: f=0,3+0,40.

Kpennenue ¢ytepoBKi k 6apabaHy A0.1:KHO GbITb MPOYHBIM, UTOGH
1,OTHBOCTOATL CIBHTAIOMIUM HATPY3KaM, BO3HIKAIOWHM NpH nmeperaue
sanaGaHoM TAroBoil cuabl. Jlyulue Bcero NMpHKAeHBaTb HAH NpPHBYJIKa-
HI3NPOBATh (PYTEPOBKY K IIOBEPXHOCTH obeuaiiky 6apabaHa uiH K Me-
TAVICTHYECKHM JHCTaM, KOTopble, B CBOIO o4epenb, kpensit kK obedaike
oatavn (puc. 216,2). PyTepoBKy, NPUKPEJIEHHYIO NOCAEIHAM CIO-
030\, B Caydyae HEOOXOIHMOCTH JIErKO 3aMEHHTh, .

[ia kouBefiepax HeOOAbINOH AAHHBL HHOT1A YCTAHABAHBAMOT M€K+
' p0BapabaHbl, B KOTOPHIX ABUraTEh B 'PEIYKTOP HaXOJ$frcs B MOJOCTH
‘upafaHa, 4To MO3BO.IAET c031aTh BECLMA KOMMNAKTHYIO H JCTKVIO KOH-
ipyruo. O1HaKO N3-33 XYAUlero oxAaXk1eHHs yeoBus paBoThl 3CK-
!70IBHraTeAs B 9THX KOHCTPYKUHAX 3HAUUTEJbHO GoJce TSKCable.

[MonpepxuBaiomme poankoonopbl. UTobkl leHTa noa BInsHHEM COG-
IB2HHOI CHJABI TAMXKeECTH W Beca Tpy3a He MpoBHCada, Ha paMe KOHBe#-
& YCTAaHABIHMBAIQT MOJAepKHBalOLIHe pOAlKoonopbl. Poiaukn aBas-
OTCsl caMblMI MHOTOYMCITEHHBIMH 3JeMCHTaMH koupeilepos. Mx ewxe-
0. HO BHINYCKAIOT MILIHOHBE WTYK. OT Hajlekuoit u 10AroBeyYHOI pa-
“OTBl POJTHKOOIOP 32BUCAT B, OObILON CTENEHH HAAEKHOCTb H 10.r0-
\CUIOCTD BCCI MaiHBl, a Takxie noTpebJaseMas e dHepris, aKciLIya-
FALTOHIILIE 3aTPpaThl I T. 1L

B 3apucumocTd OT Ha3zHauyclns CVILECTBYIOT [ABA OCHOBHBIX THIZ
OHECTPYKIHA poankos. B poaurax aeexoeo guna. (piic. 217, a) npive-
ICHLY IIAPHKOBBIC HOXWMHANKKI .CO BHTDOQI!H%:\ﬁl masdrisg ynaoT-
ieniavd. Cmaska DOAWHMINMKOB — 3aKJaiHds, joJaroleficTsyronias.
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Fouka Tive o ra (e 217 %) JOlaimi BLciitt Fa 1o THUCTRRY
DUAHROTG AL E ve ol WYVCHT 1 0uC T8 AT LTs 38N 1] (Maui
Ha 0a33¢ 00HOoRY o' TuoB DOlaos DPCAYESY ¢ JCHLE | &3 11 IBIC 1
HCTIOJIHEH U
Odpe3uncktote po TUAL BPHMCHSIOT TPH TPANCIOPTHPOBAS BB CAC
abpasusHbiX rpy3uB C.10f pe3liHl, Hak 1CCHIb il HA BHELINIO MeTa/l

a (o _ _ B _

Puc 216 DBap.fiavn ;18 koteiicpa ¢ pe nnoTKaHeBol] 1en ot

& — [DUBL A0 O — \BOC QK i OTKIONAWHE A — Capavtan Gy, jora it U B LA
Kpepie te Py eposiit € Garavoay
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L ¢ MOBEP\HOCTh PO THKA, MPCIO\PAHSET e10 01 HCTENANUH, 0CoBeH-
» 111 \D 1OCTOI BCTBH, TaK KAk TdaM JeHTa HICT N0 POTULAM cBUeH
0 0L LTO,OH0I, 3arpA3ieiniol 0CTaTKaMH MaTepla i

Y

\ 1 Puc 217 Koupefiepsne
| e POJTHKIT

J ! a — Jerkoio THua 6 — TAXKe

J/ AOTO THHA 8 —— UMODIHIHPYO

ULHH € DE3UICRIN 11 NIHHAMH,
& — 0C3BK1a.1nuI bl

Amoprusupyowue posuxy (puc 217, 8) npHveHsIOT B POJHKOOMNO-
ax, yCTaHaB1BaevblX M0 3arpy30yHBIM y3/J0M KOHBCHEpa ¢ LeJbio
ipeAO\paHeHlid JCHTH M NOINHIHHKOB OT yJ4poB Nalalollero rpyasa.
}Ta PA3HOBHMIHOCTb OTJIHUALTCA HAJTHUHCM PE3HHOBLIX JAHCKOB ILTH LIMH,
ialeBaevibi\ C HaTArOM Ha KOPNYC POJHKA H MOINIOWAWHX Npu csoeil
teopvaunul eprui yaapa

HAuckosoie poauku npeanasHadeHsl 14 npejoXpaHelis poanKoonop
T HAJIHNa'Hy Ha HUX TPAHCOOPTHPYEMOro rpy3a Il (LI VMHCTKH OT He-
D X0.10¢TOfi BCTBH JACHTLE DTOT THT POJIMKOB NPIMCHSNCTCS TOTHKO 179
J0CTOll BETBH KOHRellepa ¥ KOHCTPYKTHBHO LpelceTan stcr cololt po-
K C HACAKCHHBIMIF HA HCTO BICOKHVH PE3HHOBLIMH JHCKA VY

387



B HacTosiliee BpeMs pa3padoTaHa HOBAas KOHCTPYKUHsT Oe3Braa-
ABIUBOrO poaura (pic. 217, ¢), oT.ualomascs BLCOKON TeXHOIOTrI-
HOCTBhIO H3roToB.reHIs. st poJHKOB 3TOH KOHCTPYKUHH He TpedyeTcs:
JONOJIHATEILHOIT MEeXaHO00PAaGoTRIL H COOPKH H pacxo] MmeTaslna CHH-
xacres ya 10-—15%. OcoGeHHOCTBIO po.lika  ABJAACTCS TO, 4TO €IG
KOPIYC BMECTE ¢ HOAYOCHMI BLIBOJHCH U3 OHOH TpybyaToil 3aroToBki:
MeT0.10M 00KaTKH.

Poankn oGbluHO H3rOTOBJAAIOT U3 cTaAbLHBIX TPyO. Haxoast mpuye
HEHHUC TAK:KE POJHKH U3 NOAH3(DHUPHON CMO.b, aPMHPOBAHHOH CTEK.10-
BOJOKHOM, I THOKIIC POJIMKH H3 HEONpeHa, uMcioliie S0JbIIYIO H3H0CO-
CTOIKOCTD. :

duravenp posika BLIOHPAIOT B 3BHCHMOCTH OT WHPHHLL JEHTbI, ChO-
pOCTH ee ABIKCHIN, BHiA rpy3a 11 ocOOEHIIO OT pa3MepoB KYCKOUB.
B cootercteun ¢ TOCT 22646—77 veranosed psl AHAMETPOB po.ili-
KoB: 89, 108, 133, 159, 194 mm. Ilpu srom poauxu auamerpoM or 89
20 133 wM [IpHMEHSIOT B KOHBeiflepax JCIKHMX M CPeAHHX THIOB, a DO-
JAHKH OOJbUIMX Da3MepoB — B KOHBeAepax TAXKeJI0ro THMa H ObicTpo-
X0HbBIX (v>=4 M/c) konBeiepax. Illar ycTaHoBKH POJIHKOB B KOHBelie-
pax ¢ pe3HHOTKAHEeBOIi JEHTOH Ha cpexHeli wacTH paboueit BeTBH HipW
TPAHCIOPTHPOBAHUH HACLINHLIX 2PY308 NPUHHMAETCS B Npelesax lp=
=1--1,5 M. B 30He 3arpysku JIEHTHl Inar poJHKOB BABoe MeHblwe. Ha
X0J0CTO BETBH JEHTHI Iar POJIMKOB BO BCeX 30HaX BABoe 00.blle Wa-
ra Ha paGoucii BeTBH, T. €. {x=2fp. [IpH TpaHCHOPTHPOBAHHH MeEJAKHX
wryuHolx epy3o8 Maccoil oo 20 Kr paccTosiHHe MexI1y onopamu Ha
cpeaueit yactu padoueil BETBU KoHBellepa fp==1--1,4 M; AAs WTyYHBIX
npy3oB Mmaccoit Goaee 20 Kr paccTosiHHe Me/KAy POJHKOONOPaMH pa-
Ooueil BeTBH NMpHHHMaeTcs DaBHBIM MOJOBHHE HaubGoJbllero pasMepa
rpy3a No HanpasjgeHuIo IBHKEHUS KoHBekepa. ¢

Ha koHuax ocH poaunka (pesepyrorcs JbICKH H OCh BCTaB.JIfeTCs B
nasbl, BHPE3aHHble B paMe KoHBefiepa uiu B KpoHwTefine. Jlas yse-
JHUYEHUA MJICLALH TIONEePCYHOro CeyeHHsl HACbIMHOro rpysa JieHre npH-
naeTca xkejoluatas ¢opma, 104 UYEro POJSHKH POJHKOONOpPHl Ha pa-
Goueil BeTBI KOHBeilepa pacnoJaraloT HakJOHHO (cM. Tabua. 34).
YBeauuenue yria HakJOHA GOKOBbIX POJHKORB CNOCOGCTBYET UEHTPIPO-
BaHHUIO JIeHTH, yMeHblllasi ee nonepeuyHoe cmelleHlie. OCHOBIBIM THIOM
XKeao64aToll POJIHKOONOpPHl sIBAAETCS POJAHKOONOPa C YIJIOM Hakioha
30°, obecrieyuBalollas Gojiee BHICOKYIO NPOKH3BOAHTEIBHOCTh, .JIyllice
IIEHTPHPOBAHHE (1eHThl, YMEHblLIEHHe NPOChinannsa rpysa. Onopul X010~
CTOil BETBH Halle BCEro BHINOAHSIOT OAHOPOAUKOBLIMH.

Jlast KOHBCHEDPOB ¢ PE3HHOTKAHEBO! JICHTOH NPHMEHSAIOT TaKxkKe riod-
KHe poaikoonoput (puc. 218, a, 6), coctosuke H3 crajapHoro Tpoca f
¢ PE3UNOBBIMIT POJAWKaMHu 2 1 TPyOGKaMil 3, 3aKPEILICHHLIMU HA POIIKe
ByJikanusawieii. Konupsl Tpoca 3aie1aHel BO BTyakax 4 H Bpaulaiorcs
B NOIIMHIUHKAX 9, YCTAaHOBJCHIILIX B HCHNOIBHKHEIX OMOpPAx Ha pame
xotBeilepa. C NMOMOIbIO TAKof OMOPLI JEHTC Tak:ke Npu1aloT depuy
wea00a, npuueM cro ray0liHa nPonopuloRa bHa Becy rpysa, HO J1eHTa
HMEeT HEeCKO.1bKO O0bWHIT Ko3(p@GHUNEHT CcOPOTHBRISHHA ABIKERIN,

PaspaloTtaHbl H TaK Ha3blBaeMble 2UPASHOHBIE  POIUROONG)I
(puc. 218,8), B KOTOPBIX 0Ci POJHKOB LIADHHPHO COETHHEHDLI MEM)IY
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coGoll. THpASHIHbIE ONOpPH, NOJBEUIHBAEMBIE C MOMOILULI0 PE3NHOBOTO
avopTH3aTopa 6 Ha HecylllHe 3JeMEHThl 7 paMbl, HMCIOT MOBHILICINYIC
HOTATIHBOCTb, CMSITHAIOUIYH0 JIHHAaMUYECKHe Harpyskd, odccreui-
BAOT Jyullee UEHTPHPOBAHHE  JIEHTHI, YMEHLIIAIT  MeTajliocu
noCTL paMbl KOHBefiepa. On-
1.0 X APHMEHeNHe yXy 1ua-
1 vesosust  GoOpMHpOBatug
noTona rpysa Bcaeicrsiie 0o-
LOBOIT MO1ATAHUBOCTH THPITHT
i IYUKraxX 3arpyv3ki u cosia-
¢r packayuBaHHC THPAAHL B
ILGIPABACHITH ABHACHNSA
NTQIESHN

HatexnotTs W oarosed-
oCcTh KOHBellepHoil JeliTol B
aunreibHOH - Mepe onpeie-
JSIOTCH UEHTPOBKOIT  VICHTL
OTHOCHTEILHO NpO10NLHOT
ool Kongeiiepa. Jlenta c1Bu-
taercst B CTOPOHY npu padote
KWoHBEHEpa M3-3a  HexauecT-
BCHIIONO ero MOHTaxa, cepno-
BILYHOCTH  JI€HTHI, ICCHMMCT-
pHuHloil 3arpyskd o T. 0., Lo-
»TOMY KOHBefiepbl OClallaioT-
Cs] ChneuHadbHbIMII  YCTPOIiCT-
BaMH  — YenTpupyiouiunu
poauxoonopamu s UEHTPH-
poBauus AeHtol. B Takoii po-
aukoonope (puc. 219) ysed po-
JIHKOB MOHTHDY@TCH Ha paMKe
1 ¢ nandoit 2, obecneunsaio-
el BO3MOXKHOCTb MOBOPOTA
POJIMKOOMOPBHl  OTHOCHTEJbHO
pepTHKasbHOl ocH. CGerasa B Puc, 218. Tubkhe DPOJHKOONOPH A28 DE3NHG-

CTOpOHY, JIeHTa cBOedl KpoM- TKaHeBOIl JeHThl:

KOH HaXXHMaeT Ha HEeHTPHPY- a— onopa ¢ pPOIMKIMNM, HaOPanublMM H3 ANCKODL
L o - nollienheYHoe CCUYCHHE ])(.'_HIHOBOFO postitad Ha

K)m“H pO'HHK 31 qTO anBOﬂHT Tpoce, 8 — THPIANRD Y POAHKOONONA

K mnosopory pamxu 1. Tlpu
5TOM BO3HHKA€T CHM.J1a, BO3BpAlLAIoWLast JCHTY B ilyiAloe MOI0IKeHe.
Jas npelynperaeHHs Upe3sMepHOro cueuldius JCHTLL B CTOPOIlY
B psige caAy4yaeB NPHMEHAIOT CeyHaIblioe 2.1CKTPOGIOKIEPOBOUHNE VCT -
poiicTBo, OofecneyHBaollee aBTOMATHUCCKGE BLIKTIOUCHUC 3JEKTPO1BI-
rarels MpHBOJla NpH CMEWeHHH JenTl T 11polocIblloll oc CBEPY 10~
nyckaemoro npejleia. B 3Tom cayuae JiCHTa NMpH CXO01€ € ONOY nanil-
MaeT KPOMKOII Ha PO.HK, COCAMHEHHbIl TATOIT ¢ BLIKJIIOUATEICM.
S5 yBCIMUEHUS: LeHTPHPYIOWE COCOONOCTH POTHKOOTIOPBl MOTYT
yeTanasaupaThea Ppynnoil 13 2—3 wr. 1 MMeTb NpHHYIHTEALRYIO Clie:
TeMy ViIpaBJeHHs co caelsuledl cHcTeMoil.

38¢



edouoonurrod semorfdudineyy "61g oud

Gu

annauppduoy

snwogod
| - rwdoud 40




Mpuscast. Hasnuvyenre npiusoia — olccucunin  IBHMENNE TATOBOIC
saeMetTd noHBeilepa ¢ rpysov Costanie HeoG o UM THIOBuE I
KoHBeliepa oQecrieunBacrcst ciaofl Tpenns, Bo3HNKaloWed MCA Ty Jden
Tof M NOBEPXIILCTBLIO NpHBOAHOrO Japabaia

Ipusoa (puc 220) cocront u3 asurareas I, peayxrona 3, 6apaba
HAa 5, a TakkKe MY(pT 2 ¥ 4, COeLMHSIOMX 1BHIATC b C PEIYKTOPOM I
peayKTop ¢ BajaoM Oapadana.

Puc. 220, Cxema npusoza kcu-  Puc. 221 JleHTcuHble KGHBE/epnl C Pasfiny-
Beilepa HBIMH THIAMU NPHBO LUB

JleHTOUHble KOHBeilepbl MOTYT HMEeTb CJe1yIollhe BIibl NPHBOIOB'
eJHHUYHbIT roJ0BHON oanobapabaHublil (puc 221, a) miu aByxGapd
GCannbii (puc 221, 6), pasneabHblil (Ha roJ0BIOM 1 XBOCTOBOM Gapa-
fanax (pnc 221, 8) 1 KOMOMHHPOBAHNLIE — AByXOenafaHHLIl B T0j103
dOft yacTH W odnodapadaHuni B XBoCTOROIT yacth (puc. 221,2) Ils
ATHHHBIX B TSIAEI0HAL DY ACHHDIX KOHBCHCPAX 2.9 UPCOAOICHHS MCCT
HBIX M JIMHE[HO PacnpelcjCHHBIX COMPOTHBJACKHHM HEOOX01HMO Oucir
foJibLIOE HaTsiKeHlle S JmeHTH (puc. 221, 0), 410 BeJeT K yBCJHUYEHIIO
MOWIHOCTH TIPUBOAA H MacChl ABHXYLIMXCA DJ€MEHTOB KOHBellepa I
Tpebyer manbHejilero yBeanueHus Hatsxxenust ITostomy onHOmpPHRBO,L
HBI#l KOHBeHep CTaHOBHTCH HEIKOHOMHUHBIM 1l KOHBeHep LeaaiT MHOIo-
NPHBOAHBIM, COCTOSILUIMM H3 YCTAHOBJEHHBIX BI0Jb TPacChl KOHBEICDE
ueckoabkux npusogos ([1,—I1,), paGotaowux coraacoBaHHo APYr ¢
ADYroM Ha OLHMH TAroBblI ajJeMeHT Besi Tpacca MHOrONpHBOIHOMO KOU-
pefiepa pacmpejendercd Ha YUacTKH ¢ OTACJbILIVMH NPHBOAANMH H haxkK-
/blii IPHBOA BOCHDHIIMAET HArpy3Ky TOJAbKO CBOEro yuacTka Konpeil-
epda. Ilpu 3TOM cylecTBEHHO yMEHbUIAGTCST MaKclivajbHOe HaTaKeHIE
(S1—S8.) Jnenth, yMeHblilaeTcsi Macca XOAOBOH YacTH M ONOPHBIX KOH
CTPYKUNIH KOHBefepa, CHHXAETCA PACXOA 3AEKTPO3HEPTrHu.

CoraacHo ypaBHeHIIO Jiliepa, ONpesC.ISiOIEeMY 3aBHCIIMOCTD Veh-
1y HaTsKeHUsimu Halerawomei Tyag M cGeratomiedi Tee BeTBEH J1eHTH
KOHBeHicpa MpH OTCYTCTBUH CKOJbZKEeHUst JACHTH o 6apaldany, noay
Haem
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Tae e/ — KOIPQHUNEHT TATH, XaPAKTEPHIYIOWHII TATOBYI0 CNOCOBHOCTD
fpuBoaHOro GapabaHa, o —yroa ob6xpata GapabaHa neHToil, pax; f—
KO3 PHLHEHT TPEHHA MeXKy JeHTO U GapabaHoM.

HanGonbas okpyxunaa cuia, KoTopasi MOMXET GhTh nepefaHa npH
3a1aHHBbIX 3HAUEHHAX Tuas ¥ T¢o, paBHa

el
Hab efa .

Fmax=TH36"‘ Tc6=7‘(:6 (e/*—1)=T

Has oGecnevenns wopRaabHoii paGoTbl MpiBOla (hakTHyeckas Ine-
peiapaevas GapadaHoM cuna F a0n:kna GbiTL MeHbile 3HAYeHHS Fmax.
3tiayeHuss koapduunenTa Tpenns [ KoHBellepHOH neHTH ¢ Gapaba-
HOM 3aBHCAT OT THMA JelITh, MarepHaja noBepXHOCTH GapabaHa u OT
yesosnil okpykaloweit cpeasl (tad.r. 39).
Tab6any a_39. Pacuetnnie 3nauenus Kosdduuuenta tpenus f
MEXAY JEHTOH C pe3nHoBoH 06kaagkoM M npusodnbm Gapabanom

TTopepslocib NPHBOANOIO Cociostuc CONPHKACAIOWHUNCA Pacuetnre 3ua-
Gupadana noeepxHocTeil ueute Kosdpu-
LHEHTa
Craasuaa wan uyrytnas, 6e3| Unctue 0,35
dvIepuskI ‘ Mbtasipie 0,3
3arpsasueiiise:
yriaeM HJu NeCKOM 0.2
raunoii 0,1
dyrepoBanHas pesnHON HiicThle 0,5
Mbiashuie 0,4
3arpasdenuble:
yriaeM Il [ecKoM 0,25
rautoil 0,15
Qyreposandas  npopesuded- | HucTwie 0,45
sofi geutoft 6e3 06kJaaanit (Tpe- Fbrasupte 0,35
die N0 iKaucsof Npoxaalke) 3arpasicitise
yrJAeM HIH neckou 0,25
rJHHOM 0,1

Mpumevaune Jan acat ¢ oOkAadlkaMu H3 NOJIHBHIMAXAODPHIA 3Haueue Kodbduulenta

spenus fo =02 npu obulynnix Gapadanax u fuxs=0,28 — npu dyTepobaunbix.

Kak Bu1#0 M3 noceiHeit GOPMyJasl, TATOBYIO CH1Yy MOXKHO YBEJH-
qiTh ABYMs ciloco0aMHu: NOBHIWAA KOI(P(UUMCHT TPEHHS HJH YBCJIHUH-
Bas yroa o6xeara. O6uiuHo B KouBeflepax yroJa obxBarta «>>180° uto
AOCTHraeTcsl NPHMEHenHeM AONOJHHTENBHOTO OTKIOHSAIoIero 6apabaHa
(cx. puc. 220). B asyxGapadaHHuix npHBoA2x (cm. puc. 221) yroa o6-
A\Bara Moxer OblTh elle Oo.abuie: 390—430°. OiHaKO 3TH  NpUBOAH
CJI0/KIbl MO KOHCTPYKILMM, M KOHBeHepHas JICHTAa NOJBEpraeTca nepe-
ruday B pasilUHLIX HampaBJelUaX, UTO MOBHILIAET H3HOC JAGHTHL H YC-
xopsieT ee paccaanBaune. [lostomy npuveHenue 18yx6apadauHOro
IPHBOAA A0TAHO ObITL 0GOCHOBAHO TEXHUKO-3KOHOMHUECKHM PacueTOM.

A.ist MOBBRIUEHHSA CHJILL TPeHls JeHTh ¢ NPHBOHBIM CapabaHoM
NPHMCHAIOT CNeliiasbHbIe MPIKUMIBIC JeHTH. B o1nodapalaioy npH-
oze (puc. 222, @) KouHBeliepHas Jjedta I orubaer riaBHblil OTK.JIOHA-
392 ’



it Sapadan 2, oTKiIoHsoune Gapadanbl 3, & 1 npusoancii Gapatan 4
DlvimiiNas JeHTa 7, orldas OTK/JoHsouie Oapadanbl 0. 11 9, npHAKH-
MLeT KOHBERepiylo JeuTy / K 1OBepPXHoCTH nphsoanoro dapadana 4.
i loTsykeHHe mpHMIMHCIL aenTul cozlaeTes Becom rpysa 8. Lenn yOIBL
40N3aTa MpRBOAHOro GapabaHa KOUBCIEPHO{l M NPHKINGON JICHTOH
L.INAKOBB M papHbl a..a T, — HarTsaue-

Hite MPIKIMHOR  JICUTH, [piiiMaeMoe P

30 BCEX TOUKAX OIHHAKOBBIM, TO CYM
“apHoe HaTsikeHHe KOHBEHepHOIl u NpH- -
AMMHOIL JeHT B Haleraouleil BOTBI PaB-
10 Tgag+Ta, @ B cOerawuied BeTBH —
Teg+Ta, ¥ TOTAE IO YpaBHeHHIO Jiiepa

Tua6+ Ta g (Tcl')+ Ta) efus

OTKyJd nepefaBaemas OapaGaHoM OK-
PYIKIAS CHAA

FLT =) Ty(el* =)=
=T+ Ta)(e/*~ 1), (67)
Pue. 222. Tlpumenenue npi-

. e, OHa 6oablie Ha Beanuunily T, (e — SIIMHOM NeHTH A5l OAH0Da-
—1), ueM B cayuae, KOrla NPHKUMA HET.  pagausoro (a) m ANR ABYX-
tlerocTaTkoM 3TOro THMa NMpHBOJIA ABIS-  Gapabannoro (6) NPHBOIOB
CTCH TO, YTO MPHIKIIMHAA JEeHTa KOHTaK-

THpyeT ¢ paloueil CTOPOHOI rpysonecyuiei JeHTHl, UTO yBeJHYHBaeT
{13HOC ODeHX JICHT.

YBe.IMUeHHe CH.Ibl TPEHHUS JEHTbl ¢ NPHBOAHLIM GapadaHoM J10CTH-
raloT TaKXKe MpHMeHeHHeM BakyyM-6GapafaHoB, H3 NOJOCTH KOTOPBIX
OHTCACHBAIOT BO31YyX, HJIU NpHMeHeHlem O6apabaHoB ¢ GyTepoBKoli, 06-
Janaouei cBOiicTROM npHcachiBaHNsl JIEHTH, d NPH MeTajdjandeckoit
KOHBEHepHOIil JIeHTE — 32 CUEeT NPUMEHEHHS NPHBOJIHBIX 3JEKTpoMar-
HUTHDIX OapabaHOB.

MecTo pacnosioKeHHd NMPHBOAA ONpEResseTc KOHCTPYKTHBHBIMH
4 3KCNAYaTalMOHHBIMH YCJIOBHSIMH, HanpuMep yA0GCTBOM COOPYKEHHA
QyHLaMCHTa H NOMEUleHHs1 A NPHUBOAA, YI0GCTBOM 06CAYKHUBAHHA H
ynpasJeuus U T. 0. Ho Bce xe pewaroliuMm HaKkTOPOM sIBJSETCSt CTPEM-
JIeHHe YMEHbUIHTL HauboJblliee HATAMEHHE TATOBOrO 3JeMeHTa U TeM
CaMbiM YMEHbLIHTbL MOLHOCTL NPUBOAA M ero rabaputu. B cBaA3n ¢ aTHM
peKOMeHIyeTcH yCTaHaBJAMBATh NMPHMBOJ IO  XOAY IHOKOro 3neMeHTa
fl0c/e yyacTka ¢ HauGoJblIUM CONPOTHBJACHHEM — OOLIYHO HJIM B BEpX-
Hell TOUke yuyacTKa MNOAbeMa rpy3a, HAM OKOJO MECTa pas3rpy3KH.
B pane cayuaeB cileiyeT NMPOU3BECTH pacyeT OKPYKHOH cHabl F uaH
HatsaxeHls Tmax AN HECKOJbKHX BapUAHTOB DaClOJOXKEHUA NPHBOAA
U COOTBETCTBEHHO BBHIGPATh PAllMOHAJbHOE MECTO YCTAHOBKH [IDPHBOAA.

Hatsxubie ycTpoiicTsa. DTH ycTpoiicTBa NpeAHasHaueHbl 75 cO34a-
HUS HEOOXOIMMOro HaTSXKEHMS JIEeHTHl, 00ecneuMBalomero cilen’eHue
ee c NpuUBOAHbBIM 6apabaHoM 0e3 MpPOCKanb3blBAHUSA, a TaKKe A5 orpa-
HUYeHHS NPORMCAHUS JIEHTH MEXIY OHODPaMH M KOMNEHCALHH BbITHXK«
KH JIeHTHl B Mpouecce aKcnayatanuu. HarsxHble ycTpofictBa nojapas-+
JendlTcs Ha YCTpoHcCTBa, CO3JaloOllue HepeayiupyeMmoe HATAXCEHUE B
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SICHIC, I YUIPOHCTBA, Pecyaupyioniie HQTasesir JCHTB B 2aBHCIMOCTH
OT 3HAuUeHIIS KP) THILETO MOMCHTA Ha OpNBOIIOM dapadaHe.

I yerpofietsay nepBoil rpyunbl OTHOCHTCS MOXALHTECKHC HATSKHbIC
VETPOIICTBA, B KOTOPLIX HaTs/hCHHE JEHTLI CO3.(4€TCA  NCpeMCUleHHeM
HATSUKHOrO GapadaHa ¢ MOMOILhIO BHHTOBbIX MEX4HH3VIOB, Il Py30Bble
veTpoiictsa, HaTITIBAILLIC JCHUTY BECOM BHCHILEro rpysa.

Avd HAMAKHIZO
Lapadeua

7
7z

Puc. 223. CxeMbl BHHTOBOrO (@) H rpysoporo (6) naissKnbiX yCTpoicTB

BunrtoBoe HaTs#KHOe ycTpoiicTBoO (puc. 223, a) cOCTOWT
U3 HatsakHoro Gapafana I, ycTaHOB.ICHHOTrO Ha noasyuax 4, mepeme-
LIAICHIHXCH B paMkax 2 ¢ NOMOWLIO HAaTSKHLIX BuutTon 3. Bunrosoe
HaTsKHOC YCTPOICTBO HE co314eT cTabmibhoro natspkenus aenrtsl. o
Mepe BHITATHBAIIMS JEHTHl ee HaTselllle ymensiiaetcd, Ilepsonauads-
Hasi CHAA DaTsLKCUUf, cozlaBaeMasi 3THM  ycrIpoficTBOM, 1IECKO.IbKO
Godbule, YeM HEOOXOIMMO LTS NYCcKa H IBH.KCHHs KollBeiiepa, I JCHTa
IOCTOSIHHO nepeTsitHyTa. B CBsi3i € 3THM BIHTOBLIC HATHAKNLIC YCTPOil-
€TBa NPHMCISHOTCS, KaK NPABHIO, B KOHBEicpax HeEGOabINON LHHBI
(Menee 60 M) 1 npn nedoaLINX narpyskax. IpensylecTsov BHHTOBO-
ro HATSAKHIOrO YCTPOIiCTBa HBIRIOTCS €ro MaJjble radapHThl 1 Macca.
Flpu pacueTe BHHTOB YUIITLIBIIOT BO3MOAKNYIO HepaBlIoMeplocTh pac-
HPC;LEJIENMA HAarpY3KH MC/K1Y HHMH, MTO3TOMY BHIITLI PACCUHUTLIBAIOT Ha
Harpysky, B 1,5—1,8 paza npeeuniaouine 100peieskyio.

Boaee cOBEPUICHHBIMH ABISIOTCH TPYy 20 3L C HATHKILIC YyCT-
poOIficTBaAa, NO3BOJISONINE aBTOMATHYECKh! MOLICPMHNBATL 32.1aHHYIO
CHJY HATHACHMS JEHTH Npu ee BulTarnBanui. Hatsiknoli 6apadan yer-
poiictBa (puc. 223, 6) ykpenasaoT, Tak ke Kaxk 6apadal BHIITOBOFO yCT-
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poiicTBa, B KopHycax, NepeiBUHramixcs 1o l1anpasigioliuM, HJIH Ha
CHCILTAIBHON TesieXKe. JTa TeCKKA COeIMIACTCH KAHATOM H.L 1B
¢ rpysom G, co3aaloliMM HEH3MeHHbie 3HaueHust HaTskeHus T, u Ty
nerneil aewTol. B HekoTOpBIX coyudasix HATAAHOE YCTPOHCTBO yCTanas-
JHBAIOT PSAIOM ¢ NPHBOAHBIM GapabGaHoM, NOMClidsi Ha JedTe HaTsk-

Holi Gapaban u HaTAKHON rpy3. KOUNCTPYKLHs TAKOro HATIAHOMO YCT-
pulicTBa 311AYHTE bHO 11pOHLe.

Il
bh

3

=

Puc. 224. T'pyzoacGe/iouitoe narskinoe yeTpoilcTse

X021 TeneKCK, TaK XKe Kak U X071 OnyCKaloulerocs HaTsKIO0ro rpyaa,
TPAaHUUNBAIOT YCTAIIGBKON KOHEUHBIX BuIKIouaTesell. M3-3a Goonsiunx
DA3MCPOB H Maccbl rPY30BbIC HATAXHbIE YCTpoilcTBA ue1ecoodpasno
HDHUMEHATh JIHIIL A1 CTALLHOHAPHBIX KOHBEICDOB.

B rkouseiicpax 60.bLIOA HHBL J€HTA BBITATIBACTCS Ha 60JbliIYIO
LTHIY M 19 C€ HATsXKelilsl MPUMEHAIT rpy3ogcedefounHoe Ha-
ramsHoe yecrpoiicTBo (puc. 224), B xoropom KaHat 3, orudad
S0k 4, YCTAHOBJEHHBIC HA rPpy30BOIl Tpasepce, KPemUTCs OAHIM KOH-
(OM K HaTskHOMY rpysy [, a apyrim— k CGapadany neGenku 2. Ilpu
SLITACHBAHUIE JeHTh TPY35l HOCTENENHO ONYCKAI0TCA 0 KPAHHCTO HHMK-
[CrO MOJI0KCHHS, MOCJAC Hero aBTOMAaTHUeCKil pKjaovaercs Jaedeixa 2,
JOAHIMAs rpy3sl [ BHOBL Ha 3aiannyo BLICOTV. B 3T0il KOHCTpyKILHI
\OCT ObTh oGecneueH GoJabUIGH X0 HaTsKkHoro dapabalia mpH OTHO-
CHTEILHO HEOOJALIIOM X0.1€ IPY3a, a HCNo b3y s MOMHCHACTb, MOKIO No-

JAYUHTh 3HAUHTEABHYIO CHJY HATSIAKeHHs.

O0uirM HeIOCTAaTKOM IPY30BLIN H IPysonaeheloulibix yeTpolicTB sa-
JACTCH TO, YTO OHH CO31al0T NMOCTOSIHIILE HATAKEHIE, OnpeledseMoe
VCAOBHAMIT ITycka KoHBeiiepa, B CBA3NM ¢ Meu J1eHTa HCILIThIBAET NOCTO-
AHHOC NATSZRCHHE, MHEBLILALLee Heod oMo s paboTsl koHBeHepa.

Ko BTopoil rpynne ycTpoilcTs, aBTOMATHHCCKH PETYJIHPYIOULIN Ha
DSEARCHES CHTH B 3aBHCUMOCTH OF JOTPCOHUTY  KPYTSILErO MOMENTA,
OTHOCHTCsE debe10uHoe HaTHMKIOE yeTpoilcTBO, NPHMCHICMOC
.1 KouBeiiepos GOJBLUIOH NMpON3BOUTENLIOCTIL I LinHbl (puc. 223)

OHO COCTONT U3 HATSLRNON TCICKKI O, CABOCHIHLID MIICTOKPaTHOrO HO-
Jaucnacra 4, NenoiBIAKHLIX 0,10K0B 3 1 HA KO 9 TeKTPHUCCROIT 1¢

13
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Geikd 5. Oann u3 0.10KOB NMOMHMCNACTA YCTAHOBJEH Ha JIBYN.ICUCM Dbi-
yare 2, BTOPOe IJ1eY0 KOTOPOro MapHHPHO CBSI3aHO € MOPLUHEM THAPO-
OMJHHADa [, BLIMOJHSIOLIEr0 POJb PeryJsitopa HATsXKeHHs (B IPyIUX
KOHCTPYKUHMAX BMCCTO THAPOUMJIHHIPA MCNO.Ab3YyeTCs npyKuua). Llu-
JIMHID cHa0XeH KOHTAKTHbIMYM MaHOMenpamu. HaTs:keHlle KaHaToB 110-
JINCNIACTA 3ABUCHT OT 3a,1aBa€MOr0 KOHTAKTaMH MIHOMETPOB J1aB.I€ilils

Puc. 225. HaTsxkHoe yCeTPOMICTBO € aBTOMATHYECKOI PeryaHpoBKOil HATSKeuns JeHTH

B rHApOUHJIHHIPE, 3aMbIKaHHe H pa3MbikaHlle KOHTAKTOB MaHOMCTPOB
HCIIONb3YIOTCST A4 aBTOMATHUYCCKOrO BRJAIOUCHHS ¥ BHKJIIOUCENS 1BHra-
TeNs HaTsKHCH Jc6eiku. Bo Bpewma mycka Koupelepa 1.1a npeqn;ioge-
HAS cu/ IIEPUHH PA3TrOHSEeMbIX MAacC JIEHTL H Ppy3a Heodxo.11vo Gotee
BBICOKOE CLCI.ICHHE JiCHTbl ¢ npHBOAHBIM GapalaHCy, 4eM DI paBHO-
MEpHCM JABHXCHHH. JLOMOJHHTENLHYIO CHJY CUemJielltst c031al0T, yBe-
JIMUMBAs HaTAXKeHHe JICHTH ¢ NOMOLULIO HaTsaxUoM Jclelxil cule 10
BKJIOUeHUs1 NpuBoAHOro apurateds. [locae Toro kax 10cturuyTo ieod-
X0AUMOC HATAXKEHHEC JICHTDI, 3aMBIKAIOTCS KOHTAKTH MAHOMCTPa U BITIO-
yaeTcs MPHBOIHON ABHTAaTe b, Y BeJIUEHHOEC HATSIACHLE B JI€HTE cONpa-
HfeTCs 10 TCX NopP, MOKA He YCTAHOBHTCS HOMItHaIbHAs cKopocts. [loc-
Jie 3Toro cpadartniBaeTr pelc CKOPOCTH, KilieMaTlyeckll CBs3al#oe C
6apaGaHoM HATSUKHOH J1eGCAKH, aBTUMATIHUCCKI BKIIOUACTCH €¢ .IBU-~
rarte.ib, KaHaT CTPABJIHBAETCH, I HATAKEIKE JEHTHl YMEHDLINAEeTCA 10
ycraHoraenHoit seanutinbl, Cta6uin3aiuiiss HATSOKEHHA JeHThl JIPH-yC-
TAHOBHUBIUEMCS pezKiMe paloTel KoHBcilepa obccneunBacTes  C.ielylo-
WHuM 00pazoM: NP HAICHHH 111 NPEBbINEHNIT HATSHKEHIST CREPY yC-
TAHOBJEHHOH HOpPMBL J1aBJACHHE B TILAPOHNMAHILIDE H3MCUMeTCd H B pe-
8YJbTaTe 3aMBIKaiHlsl COOTBETCTBYIOLLErO KCHTAaKTa MaHoMenpa .Bira-
TeJIb HATAKHOI JCOCIKI BRTIOUACTCH B TpedyeMmt Haupan e, [lpu
BOCCTAHOBIRHHI HOMHHAJILHOTO J3HAYMECHHS HATAKCHHA 1pirarte’idb Je-
6enxu otkaouaercea. I1pureHenue no1o0HLIX HATANHBIX YCTPOIICTB Ape-
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noTsBpauiaer npo0YyKCOBKY npHBogHoro GapabaHa NpH nycKe i He Tpe-
0OyeT co31aHHS B JIEHTE M3JIHLIHE BBICOKOrO HATSIKEHH MPH YCTiHOBUB-
wemMca pexinve paboTbl KOHBeliepa, YTO CHOCOGCTBYCT yBESHUCHIIO
CPOKa CIAYXKODLl JEHTH.

FHartskHoe yerpoilcTBo pacnoJiarailot JAu60 TaM, rie JelTa Hueer
MHHHMA/IbHOE HaTsKeHHe (4TOObl cHJa, C03/1aBaeMad HaTKIBINM VCT-
pOHCTBOM, Obljla TaKiKe MHHMMaabHOi), Jubo Ttam, rae ero yioOHee
obciyxuatb. Cuaa, coslaBaeMas HaTAXKILIM YCTPOHCTBOM, AOIKHA
GuiTh 6OJbllle TEOMETPUYECKOH CyMMbl HATS/KEUIH KOHIOB JCHTLI Ha
HaTsizkHOM GapaGaHe npu nycke xolpefepa Ha 3HauCHHE CH.IbI, He0s-
XOAUMOH AJs1 nepeiBH:KCHIIs onop Gapaldana B HalpaB/IAIOHIEX IOH
HATSXKHOMA TenexxKu no pedbcaM. IIpu sTom a0/KeH OHITH BBe1eH 3a-
nac nartsxeius, paBuuoiii 1,2—1,5.

Xoa HaTsXKHOrO YCTPOHCTBA BLIGHDPAIOT B 3aBHCHMOCTH OT 1THHbBI
H Blija Tpacchl KOHBeftgpa Tak, uToOH Oblsia oGecneucHa KoMileHcalnd
YAJIMHEHHS JIeHTHl OT Harpy3KH, OT M3MeHeHHs TeMIepaTypbl W OT ee
usHoca. Ilpu arom Halzo ofecneunBaTbh BO3MOXKHOCTb RpOBeAElHs HC-
06XO1MMBIX MOHTAXHLIX H PeMOHTHHX pa6or. Pabounii xo1 HaTa:KHO-
ro ycrpoiictsa xoHBefiepa (B MeTpax) C yueToM KOHCTDYKIIMM KOHBeiie-
pa u THNA JEeUTHl onpefeaseTcss N0 3aBUCHMOCTH

ln > KHKucaLt

rie Ky — xoshduuuent, saBHcAmMi OT yraa HaKJIoHA Koligefiepa:
Kn=0,85—npu yrie HakjgoHa  KouBedepoB <<10° u K=
=0,66—npu yrae nakaona>10°% Kpe<<l — kospduunent ucioanan-
BaHHA JEHTH MO HATIXKEHHIO, PaBULIT OTHOLICHHIO (PAKTHUECKOTO MakK-
CUMAJdbHOTO PacueTHOro HaTaKeHHs Tuag K JAOOYCKALMOMY HAT.KC-
HHIO T; &€ — OTHOCHTEJIbHOE YNPYroe yIJKHelne MPUHSATOTO THIA JCHTDI
A5t pe3sHHOTKaHeRoH geHTwl e=0,015, a asg pC3nHOTPOCOBOII — &=
=0,0025; L — nanma xoHpeliepa, paBHas paccTOSNHIO MEXKI1Y ULenrna-
MK KOHUCBLIX GapabaiioB.

s pe3nHoTpoCcoOBLIX JCHT padoulil Xo.1 HATAKHOrO veTpoiicTza
LOJKeH ObITh He MeHee 500 MM 1.1 JOOBIX C.TYUACE WX HCIOTIL30BAN,

OcranoBbi M TOpMO32a. B npupogax HagIoONILIX JCHTOUILIX KoHBeile-
POB NMPHMEHSIOT OCTAHOBHE M TOPMO32, HCKIIOUAIOUIHE CAMONDMII3RNb-
Hoe o0paTHOC ABMXKCHHE JICHTHI MOJL 1CHCTBIICM Beca JeKauiery Ha nei
rpysa nocje BLIKAIOUCHHsI TIPUBCAHOro ABurateas. Topwosa 1m.ilbl i
A7AS TOPU3OHTAJNbHBIX JCHTOUHEIX KOHBEREPOB, UTOOLI YMCHBIUIN UL 2T1-
ny Buibera nocJe BLKAWOUEHUS TPHBOIHOMO ABHCATCASA H MPCLOTBPATH b
3aBa.1 IPY30M CJCAYIOUIET0 KOHBeliepa HH TCXHOJAOTHUCCKOrO arperarta.

YcTpoiictBa ouncTky Jaentel. [Ipit paboTte Koupeiicpa Ha padouyio
NOBEPXHOCTL JICHTHl HAJAUMAKT YacTHILL TPAICIOPTIPYEMOr0  I'py3a.
ST YacTilllLl Bpe3alT B OOKJAAKY ACHTH, KOr1a ona orudaer Hapa-
G6aupl 1M 1ICPCMEBLacTCcs MO ONopaM XOJI0CToOlH BEETRUM cnocit padouei
CTOPOHOIT, M BHI3BLIBAIOT €C NOBLIICHULIT H3H0C, & TAKKC YMCHLINAIOT
CAJY CUCMI@HHS JJeHTH ¢ npuBoinuy dapabanov, Koanuecrso uatina-
1011ler0 Ha JCHTY FPy3a 3aBHCHT OT BJAAKHOCTH IPY3d, pasvepa ero ua-
CTHL, HX CTPYKTYpH 1 T. 1. FlecacaoBanusmit veTanosIeHo, uTo K JeHTe
Apuaunaer ot 3 10 3% Macenl Henuukoro rpysa n ot 15 10 20Y% maccsl
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JHHKOre Irpy sa II.TISI HOBLINICHHSA CcpOKa Cle‘/K(’)bI JCHTLI H CO31aHud
HOPMa.IblbIX yCA0BRIT 3KCIIYATalUKE KOHBCHepa Heo6X011Mo odecne-
HHTh OUHCTRY pafotieil MOBEPXNHOCTH JCHTH € HOMOULLIO CHEUHAdLHBIX
MEXAHHYECKIX OUICTHTEAEH, CTPAXIBAIOUINX VCTPOHCTB 1 MPOMLIBOY-
ubtx cpeicrs Handooce mupono pacnpocmpancHu NexaHuueckue oqu-

Puc. 226. Cxesnl Mesanguecknux ycTpoHCrs /s OUHCTKH JCHTHI

CTUTCAN B Bl € pa3.fHulloro pona ckpebxor i wertok. [1pu npuvenennu
CKPCeOKOB OCACIACHIE HADUILICIO FPY3a OT JCHTH NPOU3BOIHTCA KPOM-
LOM HJACTIHHLL 113 PE3UHD, MI4ACTMACChl MM CTAJH, NPHMXKMMaeMoil K
Jerte npy.kioft (pruce 226, a), Becom cneniadasinoro rpysa (phc. 226, 6)
1 nanopoy nacoca (pre. 226, 6). Ciia npmwatiua ckpefKa K Jenre
0 e1o Linge oguiuio coctapaser 1—2 H/ew. Jaoaeefiniee ee ysesnue-
HIIC COMlh MOBMIACT 113HOC JeNTL, e Viyumas Kaycctea ouncTkH. Ko-
adiunenT 1penis ckpedra no Jgente cocrasiser 0,6—0,75

JLIst CKpeORaB 118 NPHMEHSIOT KVCKH HCMO.TL30BAHIIBIX holiBeliepHbIX
JICHT, Tah hak 20PasuBILIC MACTHIL,  COJLCKRAULICCT B CYILLARMOM
Ipy3e, VACPAUBAIOTCH BOJOKHAMH CKPCGha 1 clOCODCTBYIOT  H3HOCY
JCUTH. NOPOHIHN PCRVILTATOB  OYHCTKIL MOMIIO  0CTHYL,  HCT01b3Y4
WPCOLIT C RUPTesBE JonacTsvg (pie 2260 2), npnBonMpic Bo Bpa-
M HC O OTACLHOIO ABLrate. 151 L1 oT phBodiore fapabaua, Bubdpa-
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itoraple ekpuGKi (pre. 223, J) Takae 30aU0TeILIO MOBLIUIAIOT Ka-
GOCTBO OUHCTKIL i1, KPOMC TOYO, 1X HPHMCHCHHC PCIKO Y MEHLUIACT 13-
oe ckpedka, Awmintya Koacbaunii ckpebka cocrapaser 1,63 v

LSl OUHCTKY JIEHTB O Y4CTHIL CYXOrO TPY3d  NPHMEHSHOT Taxk.,he
Bpawaouicca werthy (puc. 223, ¢), oiHako npil TPAHCIOPTHPOBAHHU
OBIRIN TPY30B MIE Thil OLICTPO 3a0UBAIOTCS 1 cTaHoBATes neypdentiin-
HIMILL

Ilpu Baamnocrn rpysa vence 5% cunmacveie ¢ JCHTBL  yacTiHLb
\vatepuata ol JlecTBiCN UeHTPOGEKHIAY CHI CICTIOT CO ULeTOW H
<110COOCTBYIOT 3arpsi3HChiiG MTOMCILC-
bt HanpasaeHie BpaisCchHis 1LETOK
JodAHO OBITh NPOTHBOIE 10AHO L (BH-
ACHIIO JeHTbl, @ CROPOCTL 1A Bapy K-
O\ aMaMerpe o.0/KHa Obith B 2—3
paza  §oablile  CKOPOCTH | IBHACHHS
JCHTBL  YjieabHag cnvia  [pl/AkaTHs
picTOR K JeH1e coctaBaset 4— 8 1l/ew,
4 Mx  1auHa — 85—100% mpinbl
JIGHTRL, uTO ofccrmeunBaeT OTHOCHTEAb-
10 1efoabLIo 1 paBHOMEPHDLIT H3HOC
W411POHOBBIX BO.1OKOH.

[1pn rnipumelleHIH MEXAHHUECKMX  Ppc, 227. JIOTOK 118 CLIIYUny

OYHCTHBIX YCTPOiicTE HeoOXOo4lMO 06- rpy3os
pawaTte 0cofoe BHHMaHHE Ha KOHCT-
PYKUHIO COejrIiellsi KOHLOB JIeHTH, TaK KaK pe3Kue Jjlepexoibl 1o ToJ-
HUHIC M HaJYIe BhiCTY OB OKa3bIBACT CH.ibHOC BJNANIHE Ha A0JATOBEU-
HOCTL OUHCTHBIX YCTpoileTB. MexaHlueckie OuncTibie  YCTpolcina
vCTaHaB.iMBAIOT na Husxiiell (00paTHoI) BeTBH hOHBeiicpa Tak, 4TodLI
Ha OTRJIOHSIOW T 0apadaH nay poJaHK JeHTa 10.KI11aCh OUHILCHHOI
ilusepsnocTtLio. [leeae1oBanng nokasatin, 4ro loag KGueCTBeiiHol oili-
CTKH JIGHTH 1e.1ecoo0pa3Ho yCTAHABIMBATL COBMECTHO OULCTHDIC LIeT-
K H CRpROhH.

3arpy3ka Kongexepos. 3arp)scuioe ycTpolicTBO 101310 ofeciieyinb
ITaBUYIO 10144y Tpy3a lla /IBH/KYLLYlocd JEHTY, NPH 3TOM i npely-
IpeAiena NOBPeKICHHS 1l I3NaNIMBAaHHA JCHTLI  CKOPOCTh 1O 1a4H
1PY3a H HANpaBdcHC €10 LBIACHNSA L0 4&IL ObITb O 13RI K CnupocTH
Il HATIpaB/ICHUIO 1BH.KEHIs 3arpy:xkaemoii Jentul. Konselep vosno 3a-
Py 3iTh B 1006011 Toure ero rpaccul. O/u1aKk0 0OBIYHO 3aNPY3RY 1IPOIE-
BOIAT OKOJ0 xBocToBOro Gapadana. llacwinibie rpysnt obbluno sarpy-
AQOT ¢ MOVOULLIO BOPOULH I JIOThA, YCTAHARINRBACMOTO 101 BOPUHKAI
{puc. 227). Wupuua jgotha B HavaavHou vacth B =0,38 11 B koneuini
sacti By=(0,6+-0,7) B, r.ae B — umipuna xoHscuepHon acursl Ilocae
BLINOJAA H3 J10TKa rpy3 pacchlliaercs 1o JcHTe 1 3aHHvacr  ubipluy,
npivepHo pasuyio 0,88.

Hpu Tpanenop ruposhe rpysui (hpotie Va.idy ¢ LYCLANMI pazvepo
eniiie 80 My 3arpy3vslible HYUKTBL HCOUNO.LKAO 06 pYi0BaTh avop-
TH3AILHOHHLIMIE YCTPOHACTBaVI

Pasrpyska kouseiiepoB. Hamndo.iee npocetuint 11 yao6ibIM cnocofoM
PA3TPY 3K KOHBCIiCPHB, He TPCOYIOUIIM ClenlagdbHbly yCTpoiicTs, AB-
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Jggetres efpoc rpyia o honuesorn Gapabaua (puc 228, a). Oanako B
pAle CTVYACE BOSHIKACT HEOOXOAHMOCTL OCYILECTBIsiTh Pasrpysky B
pazanuiuIX Toukax no Lnine nonsciiepa Haoprvep, s aureitHom npo-
H3EC ICTBC O/UMHM KolBellepoM M03a10T (OpMOBOUH, 10 3eVJI0 K GyHKe-
Pav #HechoIbhIN POPMOBOIEIX MalUlil, PACHOJIOKEHHDIV BAOJAb JHHHH
wouseiicpa B 3Tow cilyuyae npUMCHSMIOT chculiaJbHBle Pa3rpy30uHHE

B
- - -
¢)
1
L —— |
G O
\:\ :
L TN
. ﬁ.L\E\ I ,L_ T

Puc 228 Pasrpy3ka JeHTONHOrO KOHBeiiepa

yeTpoiteTBa, Handoace NPOCTHIMH 113 KOTOPBLIX SIBJASIOTCS  RAYNCKOBbIE
pascpyxcareau, T e WML, yCTaHaB/MBaewbie HA JEHTE 104 YrioM K
noTuny rpyza (puc 228,6) Ilpn sTom rpys, ABurasicb BAOJbL LLUTa,
cGpacpiBacTcsl ¢ J€HTE Ha O1HY HAM Ha o0e ctopousl (puc 228, 8) He-
JOCTATROM ILTY KKOBbIX Pasrpyxarc.ieil fpjsieTcs NOBbILIEHHBIT H3HOC
JeNTHi, MOITOMY HX Hellesaecoo6pa3Ho MPUMEHsTh NpH  HOJLUIHX CKO-
poCTSIX JABMiKCHHs Jelitl (cBbiwe 1,6—2,0 vifc) u npu TpaHCnOpTHPO-
BaHill abpa3uBHLIX 1 KPYHHOKYCKOBBIX IPy30B

[TanGosace paulioHasbHO OCYLLECTBAATH PaA3rPy3Ky JEHTOYHOLO KOH-
Beiiepa ¢ movioulblo 6apabannoll pa3apy3ouHou Teaex ki, o0ecneynBao-
LiCil Na3rpy3Kky Kak B (PUKCHPOBAHIIOM IIOJOKEHHH NPH HEMOJ1BHXKHOM
TEJEIKKE, TAK U B «UEJNIIOKOBOM> pCXKHMeE, KOria pasrpy3ka ocCyllecTB-
JisieTcsi pH peBepPCHOV NBUIKeHHU Tesiexkku DapabanHas pasrpysounas
Teqesha (puc. 229) cocToMuT M3 pambl 4 ¢ YCTAHOBAGHHBIMM Ha Heft
BCPXHIM 8 U HIDKHUM 6 Gapabanamu, orubaeMbiMU JEeHTOH KOHBeiepa,
po.HKoONOp 9, MEXaHU3MOB MepeiBHKeHus 4 ¢ X0A0BbIMU Koslecamu 2,
pasrpy3ouHol BOPOHKHM I M 3amMTHOrO Koanaka 7. Pasnpysounas Bo-
poHKa Mo:KeT ObITL OMHOpPYKaBHO#, obecneuuBarouiell pasrpysxy Ha
Oy CTOPOHY KOHBCHepa, ABYXPYKABUOH — AJia pasrpy3ku Ha ofe CTO-
POHBl WM TPEXPYKABHOMN, NpPUMEHAeMON NMpH HeoOXOAHMOCTH HE TOJBKO
pasrpykath rpy3 Ha o0e CTOPONLI KOHBEHepa, [0 H MPONYyCKaTb €ro
uepe3 TeAEKRY 5 Pasrpysku uepes ronoBHolt 6apaban I'pys noaHs-
Mactcs o JieHTe 10 Bepxilero 0apadaHa TeseKKH H NajaeT B pasrpy-
304lij 10 BOPOHKY, OTBOMASLLYIO TPy3 B cTopoHy JJas npeiorsBpauleHus
yroua TeJCKKI ABHXKYILeHcs jenTodl KonBeHepa ona cHafxaercs aBTO-
MaTideChi ACHCTBYIOUUM NPOTHBOYTOHNIBIM  [PEJbCOBBIM 3aXBaToM 9
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KJCLIEBOrO T1itd, NPUINHIN AeHCTBHS KOTOPOro aHaJOTHuCH 3aXBaTy,
NMoKa3annoMy Ha piic. 158.

Kouseltepbl ¢ GECKOHTAKTHBIMM ONMOPAMH.  Ypeiduueiiie CKOPOCTH
ABHINCHHUS JENTL ¢ 1e/ILI0 IOBBIEHHS NPON3BOITCIbHOCTH KoHBeRepa
MPEBONT K DOIbUIEMY H3IIOCY JICH-
THI, CHHKEHNHIO CPORA €C CIAYKBbI,
TpeOyCT npose/ieliis 1iHaMHieckof
GastancHpoBky poaHKOB u Gapada-
HOB, yCTO/KIACT NPOICCC 3ArPY3KH
xousciiepos. Bee 310 orpanuunsa-
€T 1ICNOJIL30BAHIC ACHTOUHLIX KOH-
BCIICPOB Ha POJNKOONODAX DY BbI-
COKIX CKOPOCTAX IBIKCHHST JACHTHI.
B stom caydae nepcnekTHBHLIM
ABASACTCST HPUMCHCHIIC KOHBeliepos
C  GeckoHTaKTHOI  OIIOPOIl JenTHl.
B atux rouseiiepax (puc. 230) 1eH-
. Ta BMCCTC C FPY30M NOJHUMAaeTcCH
Puc. 230. Cxema JEHTOUHOIO KOHBEHe- 1 ap yeiijion BO31yXa Haf OLOPHO

pa ¢ BO31YIUION MPOCMOHKOH A
nopepxHocrnio.  Yepes Bo31yxosoq
1 BO31yX uarderaeTcs B BO3AYIU-
HyI0 KaMepy 2 H BbITeKaeT B LieJb MEeXJy JEHTOll 1 CTeHKOll KkaMepsl.
Memxay ABuyuiefics JICHTOH M -HEMOABHXHOH ONOPHOI NOBEPXHOCTBIO
€O31aeTCs BO3AYMIHASA Npocaoiika. Kak noxasann Heneitanus, yseanye-
dHe CKOPOCTH JICHTHI, II0J-
JCP/KHBAEMOIT  BO3AYIL-
Hoit Npoc.IoAKOH, He BbI-
3bIBACT lLIIEHHA TpaHC-
HOPTHPYEMOTO rpysa
O.sarojlaps NAABHOCTH
ABH/NCHHA NEHTDL.

HarueraHiie Bo3jiyxa
Aas o(bpazoBanKs  BO3-
AYIIHOL  MPOCIOHKHK Be-
AYyT  NO OJHOI 113 Tpex
cxew (puc. 231).

[Tpu CoOnJI0BOIl
cxeMce uwIm crpviidoi
sasece (puc. 231, @)  pyc 931, Cxemm costammst H3GHTOHOTO paBAe-
BO3.1VX 1OJ1aeTCs IO HHA MO JeHToi KoHBeliepa
JCUTY € ABVX CTOPOH N3
Kavepn [ uepes ugeste-

BLIC COmNa 2, pa3MelicHibie No AAHHE JeHTH 3 BOsu3u ee xpomku. [lpu
3TOM B MPOCTPAHCTBE, OrpallivelioM CTPyAMH Bo3dyXa, co3laercs 06-
JacTb  MOBBILICHIOrO | ABJIEHHUS. Ilpu wamcpHOIi cxewme
(puc. 231, 6) Bnyrpn BO3AYIWHOI Kavepul I, pacnosoxKeHol nog JAeH-
TOil, Mo.L1epAHBaeTCA H36BITOUlOE 1aBjeHHe, KoTopoe ofbecncunBaer
ABHIKCHIE BO31yXa B 3a30pe MEXULy JCHTOI 1l cTchhaMu kamepsl. Ilpu
cxeMe BO3I1YWHOR cMa3xku (puc. 231,8) noraua BO3ayxa Mmod
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JACHTY NPOISBOHTCS MePe3 \IIOAKECTBY TOUCK HCPPOPHPOBAHHOTO AHH-
LA L HD UCPEe3 UENTPA b0 Wedb. Jasaeiiie ¢o3.1ae1es 3a cuer BA3-
ROLO GPEHIST B Y3KOM 3a30p€ MCHKAY JACHTOA 3 1l HAaNpaBIsIONLIN JKe-
1ono A

JLbst yMOHBIICHISE pacXoela Bu3,.iyXa B KONBCHCPL ¢ Bu3YiHilod cvas-
heoll HCHOJB3YIOTCST PAsTIINLIC KJIANAHBL--— PCryIsITOPLL pacxo.1a, Ia
APINeD EpHKOBLIC Kaananns (pie. 231, ¢), odecneuiBaone 1o,1a')
Bo3lvia 101 JIeNTy  npi Ha-
AUTUH JICHTBL  HA  apiku
h.lanallos.

Haubo.ice  umpoko pac-
NpocTpaHena KaMCpHas CXc-
A, uTo OOBLACHICTCS OTHOCH-
i C.ILHOIE TPOCTOTOI KOHCTPYK-
T H ONPCLCICHHST 18BICH A
o PACNO,1E BO31yXA.

O0piuno u30LITOMHOC 1aB-
JAvhlie BO3AYXA HEe NPCBLINIACT
2.10% T1a. Onult noxkasnizaer,
qro NpH TOJHHC BO31YIHO-
0 3asopa mence 0,4 mv pac-
LT CJCYCr BECTH C yueiom
LS13ROCHT BO3LYXA; NP 001b- 3
LCi TOOMUIHE BonstHIteM Bsiz-  Phuc. 2320 Cxema Kotsefiepa na Bo31yuidol

~ noayuike
LOCTH  MOXHO npeHchpeub.
VACBHAS MOWHOCTL, 3aTpa-
HBdeMas Ha CO3/1aHHC BO3AYLIHOMN NPOCIOikN 10 KaMepuoil ¢heve, 1o
e gientot coctasasiet 0,3—0,8 kB1/M 1 3aBHCHT OT WHPHHDB JICHTL,
\lacehl Ipy3a, cTadUALHOCTH TPY30NOTOKA, KAYECTBA NITOTOBICHIIST hoH-
Beitepa i Kia BEHTHISITOPIBIX yCTAHOBOK.

Koiiseiiep, y xotoporo ode BCTBII JIEHTBI MOLIEP/KHBAIOTCH 1A BO3-
AYWIHOI mpocsiolike (pHe. 232), cocront u3 npusoinoro [0 u HATSHK-
Horo 8 GapadaHoB, 0XBATLIBaeMbIX OCCKoHeulloil Jentolt 16, mepcwve-
patolueiicss BUYTPH 3aKpbITOro KoKyxa 9 no BO3yiHOE  npocaioiixe,
vousdaBaeMoil sentuaaTtopavu 7 u I3, Tpysosas pers, aentb 16 70-
MICUleHd B IULTHHADHUECKI HalpPaB IOl »en00 12, repMeriyccki
SUKPLITLHT crepxy XphiukaMil [4 5 nepexoddiinii  oKoao IpHBOANOTre
Oapadana B cOpacuBaoOUYIO ro. 10BKY 1. June xeaoba 12 8 gpeucii
JACTH BLINOJHCHO B BH1€ haMepbl O NIPSIMOYTOALHOIOG CeMCHHs, pas.ice
SCHION NONCPCUHDBIMI HCPCTOPOIKAMIT HA OTCCKH, KaA Ibii H3 KOTODHIX
CHOGILACTES JPOCCSTHPYIOUHMIL HaTpyOoKaMi 4 ¢ B0s.1yXeBojloM d 1py-
sopoit et B Bepxwueil uacri aceno6a 12 nox JCHTON HMeEOTC 0T-
BepeTHN 6, coelHsonie Yeped  OOKOBLIC KaHAJIL 2 BepXHIOW M-
Jgoeth 15 konseficna ¢ kavepoil 1 xococroi sersi. Ipocempaicerso o1
\OJTOCTON BETRLIO COCLINICHO FPYDOMPOBOAAN €O BCACHRAIOIUMI OK-
lavii BCHTILISITOPOB 7 11 I3,

I3 OTBCTCTBEHIBIX CAVUASN JTEHTOUHLIC. KOUBCHOPL cHAGKAT aBTu-
ALATHUCCKH L CHCTBYIONUNIE IPCIONDAHMTCILEBMN YCTPOHCTBaMH 109
2BTOMATHUCCKOIO OCTAHOBA HAKJOHHOH IPYZKeHUil JICHTBI 1P BLIK.1H0-
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UCHIIT 3.TEKTPOIBHCATES, 1151 aBTOMATHURCKOrO BLIKJIOYCHHUS /JAEKTpPO-
LBHraTe. I lpr OyKcoBanuH JenTtbl Ha Oapalane B pesyabrarte lepe-
IPY3KH KM HEAOCTATOYHOIV HATSIKEHUS, 8 TAKMKE JOBUTEAAMH 1/ aB-
TOMATUYECKOTO yJAABAMBAHHS JEHTLI [IPH €¢ 0JpbIBe.

Jlentounole Kouseiiepol ¢ meTasauueckoli AeHTOl

Kongeiiepsl co crasnbioil neuToit 1o cBoeMy yCTpolCTBY aHANOTHYHBE
KoleiiepaM ¢ pe3HHOTKaHeBOH JIeHTOH, HO H3-3a cneuH(UYECKHX
CBOHCTB JICHTLL OHH UMSIOT PAaAi OTJHYHAL,

Craabnas Jcura MoxeT GblTh LCAbHOKATAHON U3 YIIEPOLHCTOH HIH
HeD/KABEIOUIER CTa. 11l HAH MJCTEHOH H3 MpoBOJOKH. Kak ¥ pesndoTka-
Hesasi JeilTa, CTabHash JCUTA SABJSETCs OAHOBPEMEHHO THTOBHIM H He-
CYLIMM 31€MCHTOM.

JleliTy M3 Hep:Kabelouleil crajan oObUNO UPUMEHAIOT A4 TPaHCnop-
THPGBANNST PA3NUHLIX XHMHYECKMX W NHUIEBBIX npoaykToB. [lpu He-
PaBHGMEPHOM HAIPeBE JICHTY H3 HEpiKaBeoULCil cTafu cJeayeT lipuMe-
usth BO H30CKanHue KopoGsieliHst NPU pasHHLe TeMmiepaTyp He Bhilue
50° C. JlenTbl 13 YIVICPOANCTO €TaJH AONYCKalOT HAFPes A0 10BOJALHO
BLICOKHX TCMICPATYD, H KOHBellepbl CO CTaJbHOH JEHTOH MOXHO npo-
NyCKaTh UYCPE3 1ICUYHM W Yepe3 CyWMUJIbHble KaMepbl. ITH JCHUTL MOTYT
PadoTaTh B yCHOBHAX llepaBHOMEDHOrO llarpesa IpH TeMuepaTtype Jo
100—120°C, a npn paBHOMEpPHOM Harpese, BMECTE ¢ HAXOAALUIMMCH Ha
Heit rpysom, — o 300° C. .

Henuokarannle cTaqblibie JeHTH H3rOTOBAAIOT ToawuHoli 0,6—
1,2 ynon wiipunoi 350 —1000 mum. [Tpu 1poiosbHOM coeHHEHHH Hes
CKNibKHX Jienr oOuas mupiHa Jeltol MoxKer J1ocTHraTth 4 M. Baaronaps
arapTesKe CTAAR NIPH XC10,1H001 IPOKATKC MaTepHas jJeHTn ofjataer
DLICORIMH MeXallluecKiMu cpolictBamu. Ho npu srom Jeurta cranoBuT-
¢Sl oBecbMa UYBCTBHTELHOI K yaapaM, 3abounam, pe3kuM ncperubam.
Handoaee craduly MeCToM CTAlbHON JIGHTHI  siBaAseTcs KpoMka. [lo-
BDENUICHHA KPOMKH OBLICTPO PacupocTpausiioTesi BHYTPL, H JEHTa Bhi-
xoanrt n3 crpos. Iloarory xoHBelepsl co ctanbHoil seHToll TpebyloT Go-
Jlec TOHIOrO H3TOTOBJICIIHS U MONUTaXKa M TIlaTeabHoro HabJo1eHHd 3a
ux paturoll Bo BpeMst akcnayatanuit JLosg npeaoxpaHeltus KpOMOK OT
MOBPORILIUIST JA0JKHBl OBITL MPEIYCMOTPEHD! ClICIHAABHBIE L{ICHTPHDYIO-
ile 1t npeiuxpannTebipe yerpoiicrsa. CoeaHHCHMe KOHIOB ¢TaaAbHOR
He.ibLGKATANGH JeUThl IPOU3BCAST € MOMOLLUBIO 3aK.J1eN0K BHAXJECTKY,
BOTLIK ¢ MOAKIAIKON 11 ¢ NOMOLLLIO WAPHUPHBIX netedb. JLoCTOHHCTBA-
M HAPRIPHOrO CTLIKQ ABJAAIOTCST BO3MOCGXKHOCTL  ObleTPOil CBOPKH M
pat et coctlunucng, a Takke 60jee BLICOKHH CpOK  ciayKObl TpH
ornGannit GapaGanos Maaoro amuaMerpa. Heaocrarkamu ero ssasiorcs
Paciiune e tH, KY,1a KPOCHIIaeTest MCJIKHI NPy3, U HOBBLILIEHHBI H3HOC
Jetaner uapiiipa. Ilostomy B Hactosiiiee BpeMsi HauGodbluee pac-
UPOCTRaKClNe MeeT OJNHOPSIINOE KJeltaHOE COelMHeHHE BHAXJAeCTKY.

Posuroonopst [Lisi cTadbioil LeapHoKaTanol JeHThl 00bYHO BbINOJ-
HAIOT COCTABHNMMH H3 HCCKOJLKHX Y3KHX POJNHKOB AHAMETPOM OKOJIO
200 My (puc. 233, a), AepeBAHIBIX WIH MCTaJIIMUCCKHX (GpYycheB HJH
B BILIC NPY/AKHHHLIX Poaukoonop (pHc. 233, 6), Mo3BONAIOIHX JeHTe
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.1aBHO npornfaTbhes 1101 ACHCTBHEM Beca nepemMeuiaeMoro npysa u ob-
PE30BLIBaTh Xke1obuaToe cedeHne. 1o B 1,5—2 paza nosblliaeT Npous-
BoilTe.IbHOCTL KOHBeitepa. [Ipu naockoil Jiedre koHBeliepbl cHa6xXKa-
IOT CTauMoHapHbIMH Gopramu (pHC.
) 233, 8), uTO NO3BONAET YBEJAUYHUTD
a) '*___.‘ IJolanb ceueHUs rpy3a, PpacnoJo-
T | JKEHHOTO Ha JIeHTe, H NPOH3BOJAHTE/b-
. HOCTb KOHBefiepa. Ponauxoonopst pas-
=3¢ MeLlaT B 3aBHCHMOCTH OT BHAa rpy-
3a c uiarom Ha pa6ouedl BeTBH JIEHTHE
J 0,5—2,5 M ¥ Ha XOJ0CTOH BETBH ¢
; warom 3—5 M.

l : B komBeilepax co cranbHON AeHTOH

:

t

|

2,
)
[N

oba KoHUeBbIXx GapaGaHa (NpPUBOA-
HO#f M HaTAXKHOH) BHINOJHAIT LH-
\ £ JUHAPHYECKOU (POPMBL ¢ KOHHUYECKHUMH
'ﬁ"g =5 - yuacTkaM¥ Ha Kpasax (puc. 234), npH-
yeM  AJ1s1 NpeAynpexAelHs NOBPeX-

ACHUA KPOMOK JIEHTH JUIHHa b=
=0,8B, rae B —mHpHHa JCHTH He-
) 3aBMCHMO OT AJMHBI KOHBCHepa, THNa

P JIeHThl U opMmbl npoduas oboaa.

e [TIpakrika npuMeHeHus KoHBeiie-

pPOB CO CTaJIbHOW AEHTOH pPEKOMEHyeT
CAeyIOUHe COOTHOLIEHHS pa3MepoB

0

n M 1
IR/ AI///,/,,’,//////

e
e ok £ 9w
~ 5, ’

A

Pue. 233. Posikoonops! KoHselepa Puc. 234, Bapaban nas cranbHoil
co cTanbioil NenTol: HeJNbHOKaTaHO JIEHTH

a — Ges GopToB; 6 — npu  Keao6uaTol
NeHTe; 68 — C HEMOABMMHLIMK OOpTamu

Sapabana: 019 YIIEpOLHCTHIX XOJMOAHOKATAHBIX 3aKasleHIIbIX JeHT €=
=0,4B; anas X0J0JHOKaTaHhIX He3daKadeHublx — ¢=0,458; gnga JeHT
13 Hepxapemoweit crann ¢c=0,5B. B KOpOTKHX KoHBeHepax, AnHHA
KOTOpbIX He Npesbliuaer 208, NpHMEHAIOT LHAMIAPUUYECKHe Gapaballhl.

BHHTOBLIE HATSXKHBIE YCTPOIICTBA AJ151 KOHBEIIEPOB €O CTaJbHOI JIeH-
TOM He PeKOMEHIYIOTCsi, TAK KaK HM3-33 BLICOKON iKECTKOCTH CTasdnHOMR
JIeHThl MOTyT ObITh CO37aHbI 3HAUUTE/bHBIE NICPEHANDSIKEHHS U, KpOVe
TOrO, BUHTOBAsl HaTs’KKa He KOMNEHCHPYET BO3MOXHBIX TeMIepartyp-
HbIX H3MeHeHHil AJMHbl AeHThl. [lo3TOMY ANst TakHX KoHBeilepoB npeu-
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MYLICCTBeHIIOE pacHpOCTpancilie NOJaYUILIM PPY30BbIC HATSUKHBIE YCT-
pulicTsa BCaeICTBHE AaBTOMATHUYHOCTH M BBICOKOI Ha1CKHOCTH UX J1efi-
c1BHA. Xo1 HaTsknoro yerpoiictsa 250—500 mu.

C nerbio noBbiLelst cpoka CAy:KOL CTAJIbHOH JEHTL H yMeHblle-
HHS B/UIStHISE H3ru0a JCHTL 13 MPOUIOCTL COCIHICHHS €¢ KOULOB NMpH-
HINMAIOT Jiist KoHBeHepoB 1anHoit 10 30 M npu 060l cKopocTH 1BH-
ZKellnst geutol JnaMetp Oapabana D=12006, rie § — ToauHna JeHTH;
dast Godiee A THHUBIX KONBEACPOB IIPH CKOPOCTU JIEHTHI, He npesbillialo-
wei 1 m/c, D=10008.B Tecubix nomeuieHusix (Hanpumep, B YrOJbHBIX
Waxtax) npu aauie kouseiiepa, npesbiuatomeid 80 M, 1 npu cKOpocTH
JienTot He Godee | m/c JonyckaeTcs npuHumats D << 10008.

[Ipu ckopocrn IBHKeHUs CTajibHON 11€1HLHOKATAaHOH JIeHTB GoJjee
1 M/c naGaionaercst nosig/icline BUOPALKMI J1€NTh, YTO NPHBOIHT K pac-
CLlllalio rpysa.

¥Ypeanuedne 1uamerpa Gapabana cylulecTBCHHO BAHSIET Ha 10JTO-
BCUHOCTH JCHTH. Tak, usmenchiie otHowenns D/ ¢ 800 10 1000 yse-
JHIUHBACT CPOK ee ¢.1y:xO0b B 10 pas.

KoaddnitieHT rpeHust cradplioil Katanoil JCHTH RO MCTa111YeCKOMN
nosepasoctn Gapadana f=0,1, a no 0601y, gyrecpoBaHHOMY pe3HHOM,

=0,27.

Pacyer cTadsiiofl 1(CILHOKATAHOIT J1EHTH Be1eTCsl HA PACTSi/AKCHHe N0
dopMy.c

T

3,—= =

b By

AY

/

EAS

rie T-—MaxcnMadbHas pacTsiriBaioliias cuaa; B — mupuna JICHTH;
0 - - ce Toamuna; [op]=25 MIla — 1onyckaemoe HampsiKernne pactsxe-
uns. Iipn Gosee BBICOKMX HalipsRKEHIsX COCIMHEHHC KOIHUOB (IEHTH
ovicTpo paspyuiactesi. C Ipyroli cTOPOHL, HAPAAKCHHE B JICHTE He
J1070KI0 Golih Meusite 7 MIla, 4to0bt mpoBHCANKE JEHTHL MEH 1Y OfO-
paMH He OLI10 CAHIWIKOM 3HAYHTEIbHBIM. JlonycTiiMast cTpesia npoBHca-
Hug pabouell BeTBU NpHunNMaercs papioil 20 MM, a nopoxHeii 20 mM.

A1si TPAHCHOPTHPOBAHUS afPa3HBHBIX H KYCKOBBIX I'DY30B ¢ OCTPbI-
MHI KPOMKaMI, a TakzKe NpH TpalcHOPTHPGBAHUN jeTadneil uepes neuu
¢ iteubio TepMooBpaboTKi i OGKHra NOPHMEHHIOT MeTa liMuCCKHue
JIeHTHl 13 NPOBOIOUHOM ceTKI. JIenTol H3 OGBIYHONR YIraepo lieToll ¢Tdlb-
HOH NPOBOJIOKH JAONYCKaIOT TPalicNOpTUPOBKY ropsuux aertasell u rpy-
30B npu teMiiepatype 10 350°C, a u3 xaponpouHoii IpoBOJSOKH — 0
1000° C. [lponecc TpaHCHOPTHPOBAHHS rpy3a HA NPOBGIOUNON  JicHTe
MOMIO COBMECTHTH € OTCEHBAIIEM MCJOUH.

Taxye JenTLi XOpPOINO CONPOTHBISIOTCS ylapam, MHAMCIOT BbICOKYIO
NPONHOCTL W Go1ee BLICOKYIO TIOKOCTh, ueM CTanbHast KaTaluad JCHTa,
UTO 1103BOJISET NPUMCHSATH HX HA Kongeiiepax ¢ 6apabanasil TAKoro xe
JMaMeTpa, Kak W Ajas pe3nHoTkauesBoil aeptol. Ilpu cepuiinonm uirotos-
JCHHH CTONMOCTEL HPOBOJOUNOIN JEeNThl B 3—4 pa3za Menblie CTOHMOCTH
PC3NHOTKANCROIT ICHTDI.

IMo cnocofy M3roToRICHUA NPOBOJMOUHBIE JEHTL ObIBAIOT N.16TCHHE 1
waprupHo-38cHoesore. Tax, na pic. 235, a noxasana MapHIPIO-38CHEE-
Bag JIeHTa, (OCTOAL1as] M3 OTIACILHLIX CHHUpPAJbHLIX 3I.I1CMCUTNB, H3rO-
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THBJICHEBIX H3 APOBOJAGKHH KPYRIOIO  WIHL UPSIMOYTOILHOTO — ceuelliis,
COCAIHEHIBIN MCH 1y cololi crepxusiMit. Ha pre. 235, 6 npedcrab.iclia
.enra ¢ GodaniuuM YIriioM Hak:jaoHd nposBoJoK B cnppasisix. " 3/ieCb Cill-
PagH COGIHHCHBI BCTABJICHHLIMIT MEMAKAY HHMM BOJHOOGPA3HO 1130THY-
roiME Kpyrauvy crepxisimil. llapHupHo-38eHbeBBIC JICHTBL OTJIHYANOT-

Puc. 235. [Iposonouneie xousefiepubie JeHTHI

2f BBICOKOH NPOYHOCTbIO, MaJ/blM YIJHHEHMEM, PaBHONPOUHOCTBLIO CO-
CUHHEHMS B CTbIKC M MOTUYT orudarth OGapalbaunnl masjoro gnamerpa. Ha
3THX JeHTax y100HO 3aKpeiniaTh MOnepevHsic MJAHKH, Jaiolme  Bo3-
MOXKHOCTh YBEJHYHBATL Yrod HaKjaouna noJotHa KoHsefiepa xo 50—60°
(puc. 235, 0). JleHTbl 3TOro THNA NPUMEHSIOT AJIA KOHBEHEpOB o 3Ha-
JUTEAbLHBIM HATSKCHHEM JIEHTH M 1A paloTbl B YCJAOBHAX BHICOKHN
roMneparyp.

[lacrensie sienTol (pHc. 235, 8, 2) OT.1HYAOTCA NPOCTOTON KOHCTPYK-
ilid, OHH JlcileBbl, HMEIOT HCBBLICOKHE MaTepHaJOCMKOCTE H TPyioeM-
KOCTb M3rotToBiaeHHsi. O1HaKO OHM MEHCE NpPOYHbI, CHIbHEE BHITArHBA-
worest (10 35%), Hx TpylHee peMoHTHpoBaThb. Ilpumensiotcs oHI
i 1aBtibly 00pa3oM npu 1He0O0JbLIMX TATOBLIX cHAaX U mpu paGoTte B yc-
.IOBHSIX HeBEICOKMX TeMnepatyp. XesoGuartyio GopMy npHiaate nposo-
IOYHOI JleHTe HEBO3MOKIIO, TAK KaK OHa fBJAAETCH THOKOH TOMbKO B
1P010THHOM HAMpPaBJCHHH M 2KeCTKO{l — B nonepeunom. Hrobu o6paso-
3aTh QOpMY Kea06a, K KpafM JeHTbl NDPHKNEMIAI0T Mmi1acTHHL-GopTa.

[TpoBoaounas qenra voxer OwTL  H3roTentena Geckonednoil, ec
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JerKo yKopoThTh ILIIf yLiunnTb. Ona Becbva yiolla 115 KpemseHus
K Hell koBuleit u pyrux ycrpoiicts. ConporiiBieHlie JeHThl paspbiBy!
BaBUCHT OT KOHCTPYKLUHH NJISTEHHA H OMPEAENACTCA KAK CyMMa cCONPOTUB+
JIeHHA PasphiBy OTA€/1bHBIX POBCJIOK, BXOIALLIX B paccMarpPHBaeMoe

ceuyenne. Jlonyckaemasl Harpyska Ha JIeHTY
T=7,8d%z|s5)],

rae d — jHaMeTp NPOBOJOKH, M; 2 — YHMCJO NOJYBHTKOB B PacCuHTHI-
BacMOM ccuenHll; ¢=0,4 — KoapHuuUeHT, yuuThBaOUIMH HCpaBHOMED-
HOCTb paclpcjelieHlis Harpy3kd MeXIy OT/elbHBIMH BHTKaMH; [op] —
JOMycKaeMoe HanpsikeHlie pacTsukeHns 144 1uposo.iok, MIla.

Htst 11pOBOIOYHBIX JIEHT HCNOIb3YIOT TakHhe ke OapalaHbl, Kak H
AAs DE3HHOTKANEBOH JIeHTbl, HO CTPOro LMJHILIpHUYecKHe no ¢opwme,
Tax Kax npu orntGaHun NMPOBOJOUYHON JeHTOll BuIMyKIbIX OapadaHoB
CTePXKHM ICHTHI M3rHO210TCA, . IGHTA CTAHOBHTCA BBINYKJO il CPOK
¢y KOl ee cokpaiwiaercs.

3nauvenusa ko3O@HUKHEHTa TPeHHA NPOBOJIOYHOI JEHTH 10 Japalady
npu padoTe B CyXHX HOMeIeHHAX CielyoLiHe:

Cranbiofi Gapaba . . .« ¢ ¢ o v o s o v o

bapa6aH ¢ pe3nuoBoii GyTepoBKOH . . . . .
Bapaban ¢ nepemsinnoil ¢yreposkoit . . . .

cCoo

.2
.33
,3

Koadduunenut tpedus npoBoaoyHON JAeHTH N0 cranbRoMy Gapabany
npu paboTe BO BaaXHOM nomeuieHud f=0,15,

§ 44. PacueT MOILHOCTH NPHBOJA JEHTOUYHOTO
KOHBeliepa

-

O6was MOLHOCTL NPHBO1a KOHBeilepa cJaraercs W3 MOLHOCTH,
3aTpaunMBaeMoil Ha NOAbeM rpy3a No BEPTHKAJH, H HA NPe0.101eHHe CHA
CONpPOTHUBJIEHHST NPU NepeMelleHuyd ero no ropuzoHtTaau. Ilpu noaveme
rpy3a Ha BbicoTy H, M, npu IPOU3BOAUTENABbHOCTH Q, T/4, HeoBX01MMas
MOILLHOCTb PHBOAA (B KW.10BaTTax) paBHA

i

® 360

b

IMpn nepemeuienny rpysa no FOPH3OHTANH CH.Ibl COMPOTHBJEHHA B
KOHBeiiepe nponopuHOHaAbHEl NPOU3BOANTENLHOCTH Q H ANHHE KOHBed-
epa L. Torpa MowHOCTb, HeoGXoaMMAst JIsi NepeMEILeHUs rpysa no
ropusoHtaau (kBr),

QL
T 360

’

rje ¢o— 0000IWEHHBIR KO3 (PHUNEHT CONPOTHBJCHNS, YHCIEHHO PaBHBIHE
YacTH o0mero COMpPOTHBJAEHHA OMOPHBLIX 3JEMEHTOB, OTKJOHSIOIIUX,
NPUBOAHBIX, HATSXKHBIX, 3arpy304HbIX, PasrPy30uHbIX H OUYUCTUTE]b-
HBIX YCTPONCTB KoHBeiepa, KOTOpas NPUXOANTCH Ha nepeMelleHne 1 T
rpy3a Ha | M nyTH. DTOT Ko3(p(hHLUEHT 3aBHCHT OT THINA KOHBelepa,
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XapakKTtepa TpPacchl, KayecTBa HM3roToB.JelHA H MOHTama hOHEeilepa.
tlanGo.ee TouHO 3HauyeHHe KO’DOHLHEHTA Cp MOAKHO ONPELICAHTL KC-
IEPHMEHTAJIbHO 1181 KOHKPeTHGH mawnHbl. Ecan xoapouuuent o 13-
BECTEH, MOXHKO ONpeje/HTL OOWYI0 MOLIHOCTL NpPHBC1a Ha GapadaHe
KoHBellepa:

QH QL

P=PtPe=—r+ 35

MouHocTb Ha Basly ABHrartesis NPIBOIHOIO ycTpoiicTBa paBHa

Qe
Pna‘ 3607, (HTCO ),

Fle 1o — o6Lnil K1 nepelayd oT npusouloro 6apafaila 10 ABuraress.

Ilocsie onpeneneHHsi MOIHOCTH
No NpUBEeAeHHOIl 3aBHUCHMOCTH MO-
JKHO ONpelesiMTb MaKchMasiblioe |
MHUHHMaJbHOEe HaTAXEeHHe JEeHThl
Ha npuBoaHOM OapaGane. 191 3to-
ro HaxoAfAT TSATOBYIO CHIY Ha fapa-
6aHe F=P[v, a 3aTeM No 3aBUCH-
MOCTH JDiljlepa — HaTSKEBUs BeT-
Bedt JeHTH Tyae U Tcs.

OnpefeneHde MOLIHOCTH BEIYT
Mo pe3yabTaTaM CTaTHUECKOro HC-
C/eJ0BaHHsA, 3afayaMH KOTOPOro
SIBJSIOTCA ONpejefeHue Notepb B
KouBeiiepe, CHJ/Ibl HATSIXEHHS JIEHTHI
B pasjinuHEX Toukax TpaccH. Co-
NPOTHB/EHHSI Ha YyacTKaX Tpacchl
jl:{igfcqﬁﬂoi*oa Ié%l;?)%};?‘%?]e:gipagﬁg: Pic. 236. Cxe:uz{ onpefieesms co-

MPOTHBJIEHHA ABHIKEHIIO POJHKOB 113
npejpesieHHple N0 AJMHE YYaCTKa, ¥ ropusoHTaJbHOM (@) H HAKJIOHHOM
Ha CONPOTHBJIEHHS, COCPELOTOUEH- (6) yuacTkax kouBeiiepa
Hhie B ONpeAesyieHHbIX  NYHKTax
Tpacchl — Ha GapabaHax, MecTax NOTPY3KH H PasrpyskH, Ha OULCTHBIX
yCTpoiicTBAX.

Pacnpenenensbie cONPOTHBJAEHHA GLIBAIOT IBYX BHIOB.

1. Conporusaenue OsuxeHu) AeHTol HO POAUKOONOPAI HA 20pU-
30KHTaNbHOM yHacTKe KoHsBeliepa. [1pn pacnooxeHun poJHKOB HA pac-
CTOSIHHH ¢ ADYT oT Apyra (puc. 236, a) Harpyska G Ha Kax[blii POJIHK
paBHa:

s xonocrofl Beten (= qogt;

ana pabouet seten G = (g4 go) g,
rile g=Q/3,6v — BequuliHa, YHCJIEHHO paBHAas Macce rpysa, npHxois-
wedics Ha | M AJduHB KOHBelepa, a go— NorolHas Macca JCHThI, YHe-
JIeHHO paBHaf Macce OJIHOro MeTpa JIeHTH (3HaueHliss Macchl Pe3HHO-
TKAHEBBIX KOHBEHEPHHIX JIeHT B 33aBHCHMOCTH OT THNA TKaHU, yucaa
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ODOK.1A. 10K JCHTBL M TOJIUIMHB  HAPYAHBIX 00KIa10K 1PHUBCICHLI B
FOCT 20—76); g — ycxoperne ¢Bo0O01HOr0 na.leHis.

Kpove 1oro, Ha onopy po.nka 1ciicteyer Bec G, ppalnaiomixcs
yacreft. Toria obuwas narpyska pasHa

GI=G+G;)'

Cira conpoTilBJICHHS ICPeMEWeHHIO JTenThl N0 POJAHKOONOpaM Ipo-
NOpUHONAIbia HATPY3KE Ha ONOPY Il 3aBHCHUT OT CONPOTHBJIEHUS B ONO-
pax po.JIIKOB W CONPOTMBJICHHS KaucHUs poJuka no Jeurte. Touuoe on-
peleleHue scex (axKTOpoB, BJAMAIOUINX HA CONPOTHBJAEHUE NEpeaBHAe-
HI110, 3a1pyAHHTC.ILIO, H NMO3TOMY B IIPAKTHKE PAaCUCTOB KOHBefiepos
NPIHIATO YUHTBIBATL NOTEPH B KOHBeHepe no Ko3pDULHEHTY ¢ CONPOTUR-
JIeHMSE (BHKENHIO JeHTH N0 POJHKOOIOPAM Ha OTICJLHBIX  y4acTKax
gKousefiepa (taba. 40 n 41).

Tabanua 40. 3vavenun kospuieHTa COHPOTUBACHHA C
LBHKEHHIO PEIHHOTKAHEBOMH JEHTHI NI0 POAHKOOMOpaAM

I'pyiminl 1poOH3BOCT BEHIINIX YyCIOBRI

Ofman mTn: TARLALIC OYeHL TREeaule
rkonBciicpa
L, M JieTKHe cpeanie
Jertom suoit acroM aumoft
= 100 0.020 0,025 0,035 0,045 ' 0,040 l 0,055
>100 0.018 0,022 0,032 0,042 0,035 0,050
Mpusecuvanua | HOas Kouseiicpos, pafoTaOWKX npH TeMAepaTypax HuMe —20°C. 3Ha-
qeHMA KODHIUMCHTA ¢ cacayeT YBCIHuMBA1L Ha 20Y, 2 [Ipu padoie ¢o CKOPOCTHMH CBuie
3 at'e siadenns Kosh@rHuen s CoupOTHRACHUA € \BCIIMHBAOT ua seanuuny 1,5-10-3 (v—3)

TaGauua 41. 3uavenus koapdHUMEHTa CONPOTHBAECHUA ¢ ABHIKEHKIO
CTANbHON NEHTBI

Yeaosust padorul

g 13] " > { C -
Tun onopuoro ycrpoficrsa B 33RpUION Tea- HA OTKPHITOM 803
HLACHNOM oMeweyHu| AYXC HAH B ILLTb-
HOM ITOMeLeniy

Poankoonopu niockue:

1A NOUUHTHHKEN KaueHnHst 0,02—0,04 0,05—0,06
Ha DOAMUTINIKAX CKOJILMKCHHN 1 .
Pouankoonopul mpyxunupe ua MOAWN- 0,03—0,05 0.07—0,09

HUKAN Kayond
Onopul cKodLKCHIS:
MeTadtueckiil HacTiA 0.3 0,4
ACDEBSUNILI HACTILA 0.5 0,6

Cii1a cONPOTHBICHHS TPYUNBI PO.TMKOB HA TOPH30HTA/LHOM pado-
YCM ydacTKe KoliBelepa

Fo=|3 G, +@+anel|e,
H Ha X0.10¢T0li BCTBH

R\ |
Fo=[¥G,+qsgtlc,
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e SG,— o0l BeC BPALLAIOWKXCH MACTCIT POJNKOONOpHLE la 1dl-
e [ --- paccMaTpHBAEMOro yyacTka KouBeiiepa.

2. Conporusaexiie QBUNCEHUIO AEHTBL HO POAUKOONOPAN HA HUKAOH-
HoM yeacrke Konsetiepa. Ha HaxkJOHHOM yuacTke KOHBeilepa 3nayeHiie
(Wb, JelicTBYollel Ha pudMK, 3aBHCHT OT yraa HakioHa. lla xousetie-
pe (puc. 236, 6) ¢ aumioil genTsl [y W BLICOTOI noybeva i o0muil Bec
yUACTKA JIeHTbl C TPYy30M DaBeH

2.G=q+q0 8l

Ho Ha jposuxy JeficTBYCT TOJNLKO YacTbh HATPY3KH:

20’22 G cos a=(q-+qo) g, cos v.

Ipyras cocraBastowas Harpyskn £G”=3Gsina= (g-+qo)glosina
H3MCHSIET TOJAbKO HATSKCHHE JIEHTHI.
YunthiBast, yto lgcosa=! u lpsin a=h, nosayuaem

NG =908l XG0 =+

Takum o6pa3oM, He3aBHCHMO OT TOro, paBoTanT JH POJHKM Ha ro-
H30HTAJNBHOM WM HaxkJOHHOM YuaCTKe KOHBellepa, npH onpeile/eHHH
HAFPY3KH Ha POJMKH HeoOX0AMMO MOrOHHYI Harpysxky YMHOXHTL Ha
AJIHY TOPH30HTAJNLHOM NPOEKUHH paccMarpuBaeMoro yuyactka. Bripa-
4 CHHS HMEIOT O,LHHAKOBHIfi BH KakK /15 FOPH30HTA.IbLHOrO, TaK H 4
IIKJOHHOI'O VUacTKa KOHBCiHepa.

CocpenoTolieHHble CONPOTHBIEHUS JEHTOUHOFO KOHBeilepa pasieisi-
107 Ha ueTbipe BU1a.

. Conporusacrue na 6apabane. 310 CONPOTHB.ICHHE COCTONT H3
COIPOTHBICHNT B onopax GapabaHa ¥ M3 CONpOTHBAEHM:, Olipele.ise-
MOPO ZKECTKOCTbIO JdeHTH. Tlpn HaTsa:kenusix serseil jentsl T, 1 To Ha
cvh ODapaGana eficTsyer cuiia R, paBHas reoMeTpliueckoil cyMMe CHJA
iy n Ty 1 Beca GapabGana Geap. Torida cija cOmpOTHBIEHHSI OT CHA Tpe-
ius B onopax dapabana pasua

1.ie dy— anametp uandsl ccn G6apabana; Deap — HapysHblil auayerp
Gapabana; | — kosdduuMenT mpeHust B onopax 6apalana. B opueuTH-
DOBOUNBIX pacueTax npHHuMalT Feap=€R, rac xoapduuncnr e npu no-
HUIIHIRAX CKOJAbLCHHMs TpunuMaeTcss paBHbiM  ¢=0,05+0,08, a npu
OJUIMIHNKA R kauchng — e=0,02--0,06.

Cuaa conporneaeHna Fix OT KECTKOCTH JICHTHI 3aBHCHT OT MHOTHX
HaKTOPOB --- OT CIJILL NAaTSKEHNHA, CKOPOCTH, (PH3HKO-MEeXAHHUCCKHX
.BOIICTB JICHTLI, €e pasMepon, jHaMmerpa M WHplHb OapadaHa, yria
iixBata i T. 1. Tounoe vipeedenne 3rof Ciliibl BeCbMa 3aTPy AHHTCIb-
i, © B IPARTHKE PACYETOB MOJL3YIOTCH 3aBHCHMOCTLIO =R Biy, rie
B 3aBHCHMOCTID OT 1llaMerpa Gapabana npuHiuMaerca Ry=20 H
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apu  anaMerpe OapabaHa Dgap<<0,6 M ¥ k;=13H npu Ds,p>0,6 m;
in — YHCJ0 NPOK.1210K B pe3HHOTKaHeBol AeHTe. OGbBIYHO 310 CONPOTHB-
JleHHe Y4YHTLiEaeTcsi IIpH yrie Heperuda Gosec 90°. Ilpu Menpumux yr-
Jlax 3THM CONPOTHUBJICIIHEM NpeHebperaiot,

Ias obecncyeHus nJaBHOrO nepexoaa OT OJHOrO NPSMOJIHEHHOro
¥Y4acTKa K ApYyrovy B psajle CJIyyaeB BMECTO OTKJIOHSIOMUX GapabaHOB
NpHMeHaOT poankoByo Oartapeto. Ilpu
onpejeleHHH  CHIBL COTPOTHRICHHA Ha
= BBINYKJIOM ydacTKe YUHTBIBAIOT A0NOJHH-
TeslbHble, pajliaJbHO [anpaB]eHHbIC CH-
Abl, BEI3bIBAEMbIC HATAMKEHHCM  JEHTHI
Ha BoruyroMm yuactke kpHBoii neperuba
PO.IHKH  yCTaHABJIIBAIOTCA B COOTBETCT-
BHH € KPHBOH nposeca JeHThl No napa-
0one waH (YNpOULEHHO) 1O paiuycy.
UToOH c1eita nos geficTBHEM CH.1bl HATH-
AeHIA He UPHAOANIMaiacy HaJ Po.IH-
KaMHM, pajnyc KplBO.JIHIEHHOro BOTHYTO-
rO yyacTka BbIGHPAIOT B 3aBHCUMOCTH OT
HATAXEHHH JIeHTbl W Harpy3kW OT 00-
TOHHO} Macchl JedThl.

Puc. 237. Cxeva onpelencHus 2. CO’EPOTuBﬂeHue 8 NYHKTE 3a2pYy3-
conpoTHBICHUS AP 3arpyske Ku lcoruiseuepa. HPH 3arpyske JlCIIT?qu[X
Koupeflepa KOHBefilepoB chIMy4lMI Tpy3aMH nelcTBy-
€T JONOJHMUTENbHAs CHJIA CONMpPOTHUBJE-
fIUsA, BO3HIKAIOUIAA OT NaJleHUsl 3arpyxKaeMoro rpvsa H €rg WHepuHH,
a TaKie OT TPeHna rpysa O CTEHKH 3arpy3ouHoil BOPOHKII ¥ O Hanpas-
Jasowne Gopra. Ecan na ety Kowseilepa (puc. 237, a) nponsBosm-
TeIbHOCTBLIO @, T/4, ABHIKYIUCIOCH CO CKOPOCTBIO U, M/C, MAajgacT rpys,
ABIDKYILHfiCH ¢ MCHbILEH CKOPOCTBIO ¥y, M/C, B HANPABL/ICIIH IBUIKEHHUS
JAEHTHl OCHOBHOrO KOHBeHepa, TO Ha HeKOTOpOM NyTH [ NPOUCXOLHT
paBHOMEPHO YCKOPEHHOE jIBHXKEHHUE Ipy3a A0 AOCTIIKCIIHA UM CKOPOCTH
V2. 3a 3TO Bpems Tpy3 NpHoOpeTaeT JAOMNOJHNTCIbHOE KOJIHYECTBO KH-
HeTHUeCKoOl auepruy, pasuoe £=0Q (vs?—0v,%)/(2-3,6). Ilaa ymenbme-
HUST KuleTHucckoit sueprun £, coobuiaemMoil rpyay, He00X0A1MO, YTOOH
CKOpPOCTb ¥; MOCTYMJEHNY FPy3a Ha JdeHTY 6blia 6.113Ka K CKOPOCTH Vg
ABIKEHUS JIeHTHI.

3a epema pasroHa f, rpysa (puc. 237,6) scuta Kouseliepa npoxo-
JHT nyTb [={t|+ (ve—0v,)/2){p, uncaeHHO paBHEIl n.ouwLaau QUIypH
OACD. Tlyts choabikenus rpyza no acure (naowans ABC) papen
E—-—éﬂ—tp. Ilpu nocrosnnoii cune TpeHUs Mex/y I'py30M H JeHToil pa-
60Ta rpysa Ha NyTH CKOJLXKCHHS BO CTOJLKO pa3 MeHblle KHHeTHUEe-
cKolt snepruil, coofuiaeMoil Macce rpysa, BO CKOJILKO Pas NyTb CKOJb-
JKeHIIf Ipy3a MClbILE NYTH pasrona, T. e,

4.0 (v5—v}) (v2—v1) by

2.3,6
3’ 2(‘0]_ +

Uy — Uy

=FE .

U2—U1)t vy 4+ vy
p

2
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[Toauas 3HCPrus AOMOAHHTEALHOTO COMPOTHBJEHHH (B KHJIOLXKOY-
JIN) Ha 3arpy30uHoM YCTpPOHCTBe MPH CKOPOCTH JIEHTH Vg, M/C, paBHa

Q(vi—vi) v,

Fo,=FEl A=
p=£+ 3,6 (v} 4 v2)

. le F’=3—Qé(v2—-vl)—npuseneﬂﬁaﬂ cuna conporusiennun, H; Q —

{POI3BOAHTELHOCTL KOHBEHepa, T/4; vy, U2 — COOTBETCTBEIIO Hayalhb-
tusl CKOPOCTb Ipy3a H CKOPOCThb JIelThl KOHBefiepa, M/c.
Cuaa conpoTHRJCIA B TYHKTE 3arpy3KH

Fsarp=<P ?%(02_711)’

1o ¢=1,3+1,5 — koaphHuKueHT, yunThIBAIOMHKA TpeHHe rpysa O Ha-
JpaBadome 60pTa U CTCHKH BOPOHKH. 15l yMeHblUeHUs yaapa rpysa
) JICHTY 4acTO NPHMCHSIOT 3arpy30YHbIC, HAKJOHHO YyCTaiOB/CHHLIE
IOTKH.
3. Conpotusaenue 8 nynkre pasepyasu. Ilpu cbpacuiBavuu rpysa
TCHTHl M1YXKKOBBIM Pa3rpyxaresneM NPOHCXOAHT HHTCHCHBIIOE TPEHHE
0y3@ O JCHTY U O WHUT pasrpyxaTeds, 4TO0 OpPpUBOAMT K BO3HHKHOBe-
1110 GONbINOI CHAB COMPOTHBJCHHA B MeCcTe pasrpysku. Ha ocnose 3k-
MOPHUMEHTANLIBIX HCCe10BAHNI MOJYUYEHO, YTO CHJla CONPOTHBJACHHUA,
n31aBaeMan MJYKKOBBIM PasrpyXartesceM, APONOpUHOHAJbHA HWIMPHHE
ICHTHl B, MM, Harpy3ke OT MOTOHHO[l MacChl rpy3a Ha JeHTe ¢, KI/M,
¢ {BbipaxkacMas B HbIOTOHAX) paBHa

Foaae=(27 < 36) q8B,

1e g=9,8 m/c? — yckopenue cBoGOAHOro mageHus.

ConpoTtiBicHHe OT pa3rpy3ku ¢ nomolublo 6apabaHioro pasrpyxa-
CJ151 OAPCACASIOT IPH KOHKPETHOH CXCME TEeJICHKKH, CyVMUDYs OTAeJb-
ible CHABI COMPOTHBJIEHHSt HAa OTKAOuSIOUMX Gapabanax ¥ CHJIBl NOLb-
\la Ipy3a Ha BLICOTY pa3rpy3KHu.

4. Conpotugacrue ouuctrelx ycrpodcrs. Ciiy CONPOTURAeHHA (B
IbIOTOIIAX) BBRIYHCAAT N0 dopMyde Fog==pouB, IiC Pos — yIcabHOE
ONpPOTHB/IEHHC OYUCTKM: NPH CKPeGKOBOM OUUCTHTEJIE MNPUHIIMAIOT
20a=2300=-500 H/m (MeHbluHe 3HAYeHHN — [/l CYXHX HeaOpa3UBHHIX,
U 0Oabwye — AJis BJIAXKHBIX M a0pasuBHLIX rpy3on); B — mwupHHa
1EHTDLI, M.

[Mpu HcmoAb30BallMk  BpAIWAOWKXCA  LWETOK  Fou= 0,2 vnpud,
Ie Uy — OKPYIKIlafd CKOPOCTb LIETKU, M/C; Pm — YAEAbIIOE CONpPOTHB-
IeIIIE OUHCTKH: JUUIA CYXHX H BJAXKHBIX HEJIHMKUX TPY30B pu==250 H/Mm;
115 BJAXKHBIX JUNKHUX po==350 H/m.

lNoanoe conpoTuraenue B KouBeiiepe, Kak W HaTSLKEHUE TATOBOTO
»MEVICHTA B PasauuiiLiX TOUKAX Cro KOHTYPa, MOXHO OmpelelliTb Me-
;000M 00x0712 no Koutypy. Jlasm aToro BcK Tpaccy Kouscliepa
ipuc. 238) pasbisawT Ha OTAebHBIC YUacCTKH W TOCHAE]0BATENbHO
1POIH3BOANT ONPCACICHHE HATAXKCHUA TATOBOrO 3JjeMelTa, Iepexols or
Toukd K Touxe. ITpu 2TOM HCNOIb3YIOT APABUJO, UTO HATsSXKEHHE TArO-
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PobO B100NTa B OKAM, 1001 NOCJICIYIOUWCH Mo ¢ro, xoly TOUKe KOHTypa
TPACCH PaBIO CYyMMe HaTsDhenis B NPCILIAYLLCH TOUKC H CHJ COMpOo-
THBJCHNIY 1A YUACTKC MCHKAY paccuvatpisaevbivi Toukavu. O6xo1 no
KOUTYPY OOBIMHO HAYMHDAWOT ¢ BeTsH, cOerawuieii ¢ npuBooro 6apa-
Gana. Ob6osinauny narsokenne cberawowen setsn Tes. Torga nataxe-
nie Ty no Jpyrywo CTopehy otkgotstioniero 6apabatia 6yieT mpeBHl-
wate citay Tos Ha 3HaueHlC i1 COMPOTUBACHHS OT TPCIHHS B ONOpax
Gapabana i 0T KECTKOCTH TATOBOrO 3JC¢MCHTA:

TI:T(‘6+F661')’

Pric. 238. Onpe.iedenie HaTSCHIS  TAUOBOTO  2J€MCHTA  MC10,10M
06x0/12a O KOUTYpPY

nnient Beiia flg.p 30BHCHT OT HATAZKCHIS JCHTHL.

Harsxeure T2 pa oTkacnsiomwest peanke 6y1eT 6ovibllic jaTtsKe-
it Ty na 3nancine ciibl CONPOTHBACIHNS TPYDNL POAIIKOR HAa TropH-
30HTAIBHON YU2CTKe XO.10CToil BeTBH Konseiicpa 1aunoi &

— |
T2‘“Tl 'T'Fx'

arsukenne T4 na cbere ¢ po.nxa 6yqacr 6oaeite nartsokcins 7o na
AH&'ICHIC CHUIBL CORPOTIBACHHsE OTKAoUstomero Gapadana:

Ta=Ty-+ F()ap-

ITpooaman 06x01, onpeiedsieM, uto Harsiaerue Ty otautaeTes or
HADSUKCHHST 75 HAQ CHAY COTPOTHB/IEHHA POJUKOB Ha HAKJIOHIIOM yuact-
KRG XO.10CTOI BeTBH KoHBedepa AAMHOM [y u cle yMcilbUacTes a 3Ha-
HCHHE COCTaBJSIIOEEH CHJAB TAXECTH JCHTLI NPH PasiiocTH  BbLICOT
yuacTka hy:

T4:T3+F-’\'—Q()h1g-

Harssenne B Toske c6era Jacntsl ¢ 1aTsikiolo 6apabaina
T5:T4 Jl" F68:1~

Chia passkuoro yerpoiiersa, nco®ho,iiMasl 148 co3.aist lard-
aennst Tyt Ts Berneit acnibl, paBna

SHaT:T4+T5+Fc’
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11 fe —cw1a COMPOTHRICIHIA MEPEIBIHAKCITIO MOA3YHOB 1L1H HATIHK-
1O TCIACIKKH.

Haraxcuue Te B nyukre 3arpyski xonseiiepa 60abwic HATHAKCI
/. a 3HQYCHHC CUJBI COMPOTHBICILISE 3a1 PY3KIl:

: T6:T5+Fsarp'

Harsxenne T; npeBbiuiaeT HaTskcuue Ts M3-32 CORPOTIIBIACHIS
IPYINDLE POMHKOB A HAKJAOHIIOM yHacTKe padoueil BCTBY KOuBeiepa Cil-
i Fp, a TakkKe coCTaBIdlomeli CHJbLL TSKECTH JICHThl U Cpy3a npi
PA3MOCTH BLICOT Ni:

T,=T¢-Fp+(g+908h.
AHa.ﬂO[‘MlIHO OHpEJZleJlﬂ}OT

B 3aBucMMOCTH OT THNA H MVecTa pacno’ioKeHHS Da3rpy30MIHoro
yCTpoileTBa Kousciepa Npu onpeledeiiny CHA HATHAXKCHHUSA JelThl ¢1c-
(3T YUHTBLIBATG TaKKC COHPOTIHBJACHI, CO3AaBacMble ITHM.L YCIPOil-
TRAMIL

Bce BHABI CONPOTHB/CHHA MOXHO NOAPA3ACAUTD HA COMPOTHBICHIS,
:ABICAULHC OT HATAXKeHUsT TAroBOro 3/JAcMeNTa (COMPOTHBICIHIS B Of0-
pax Oapabana, COMPOTHBACHNC OT KCCTKOCTH L1elThi, CONPOTHBICHNsI
13 KPHBOAHHCHHDLIX YYacTKax), Il 114 CONPOTHBJICHHA, He 3ABUCSIIIE OT
HATSKCHHS TATOBOrO 3JCMEHTa (COMPOTHBJIENHE I'PyNibl PONHKOB, CO-
IPOTHUBACHHE OT Beca ACHTH it rpy3a). [Toatomy MoX1io namucath

T9 = Tua6 - Tc6X + Y’

iC MepBbIl ujcl MPaBoil YaCTH BBLIPAXKACT COMPOTHBJACIIHS, 3aBHCH-
'LIC OT HATSXKEHUA TATOBOIO JCMEHTa, a BTOPOIl 4iaeu — COMpoTHBie-
filst, 1€ 3aBUCSULIIC OT HATSIKCHUSI TATOBOrO 3jevMeHTa.

C npyroifi cTOpoiibl, KaK YKa3biBaJoch paHee,

Tua6 = Tcﬁeja'

Pewas coBMeCTHO 3TH YpaBHCHHSA, Noaydaem
Y

6™ "

e*—x"’

T yel®

wabd — _27"_—_)(‘

Haiian 3nadenust Tes B Tuas, MOKHO OMPCARAITL HATAXKCIIHA TATO-
1Hro oprada B 10000 TOUKe KOUTypa Tpaccol Kouseilepa.

IlpoBucanmne JCHTH MCHAY OMOpaMH YBCJAHUMBAET Yro. Hak.1ola
renTel Npu naberanui cc Ha NONAEPKHBAIOUIMA POAHK, UTO OPHBOTHT
v CCLIAAINIO I'PY3a, K YBEJUUCHHIO YIAPHBIX HATPY30K B MOMeHT Hale-
Al Ha POJIUK WTYUHBIX HJH KPYHMHOKYCKOBBIX TPY30B.

Ha oTpe3ke mexay aByms posukoonopamu (puc. 239), riae Tou-
a4 O HaxomuTcd MOCCPeNiiHe MeXX1y OnopaMil, Ha JeHTy AReilcTsyiot
.arsokedtie Tmn, 1€Kyllee HaTskelnie 7 0 BepTHKanbhas 1arpyska ot
S 'DHHOTO BECA JICHTH g W BCCA PABIOVCPHO PAacnpeac/]eHHoro rpy-
2 gg. BepTukajbnas Harpy3ka 1a paccmMaTpuBaeMOM YyuacTKe paB-
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Ha (g-+qo) gx. TIpoekuus Bcex CHA HA OCb Y paBHa Tsina=(g+

+o) gx, npoexuus Ha ocb ¥ AaeT Tmm==T cos a. [lociie 1eneuns nep-

BOTO ypaBHEHISt Ha BTOPOE noJayyaeM:

(g +anex __ dy
Tiin dx

3

tgd=

OTKyJa

M
y=—=~ 5(q+qo)xdx= —,
Tmin min
rae M — MoMeHT OT pacnpeiesenHO# HarpyskH OTHOCHTEIbHO TOU-
- ku O. 3Hauelnne x HaMeuseTcs
ot 0 10 {/2 1 3navenne y — oOT

(qlg a« 0 10 Yiax. Toria maxcumanb-
HbI{l nporud paBeH
X __(g+4q)g2
yma("— 87
] min

Puc. 239. OnpejeneHue NPOBHCAHHS JNEHTH H HEOOX0IUMOE MUHMVA/ILHOE
HaTsxeHnne TAroBOro 3jemeH-

Ta

(9 + q0) 812
Tmlnz—_—_-' . (68)

8Ymax

HanMenblree 3Hauenne HaTsXKeHus JieHThl paboueil BeTBH KoHBelie-
Pa ROMKHO ObLITb TaKuM, HTOObI NPOBUCAHHE JIEHTH [OJ AeiiCTBHEM
coOCTBEHHOTO Beca M Beca rpysa he Obuwio Boablie ymax= (0,025
<+0,03) [, rae ! — war ycTaHOBKM pOJHMKOB Ha pabouell BCTBU KOUBel-
epa.

Ecan npn pacuere okasmBaercs, UTO ¢akTHYeCKOe MHHHMajbHOe
HaTaXeHHe Ha palodeil BETBH KOHBCHepa MCHbILE ONPeACJCHHOrO Mo
saBucuMocTtu (68), To MPOU3BOAAT HOBHIA pacyeT, YMeHbIUMB 1ar ycra-
HOBKM DOJIMKOB MJIH TPHHAB 3a HCXOLHOE HaTSKehue 3Hauchie Tmip,
onpejaenenHoe no 3asucumoctu (68). Ilpu stom npoussoast obxoxn, Ha-
9UHAA C TOYKM MHHMMAJAbLHOIO HaTAXelusl Ha paboueli BETBH, M HAXO-
AAT 3HAaYeHHA Thae W Tce, YAOBAETBOPAIOLIHE NPHBEACHHON peKOMeH A~
HHH N0 JAONYyCKAaeMOMY ADOBHCAHMHIO JIEHTBl. 3aTeM HaXOIAT THIOBYIO
CHJy, paBHywo aare6padyeckoifi cymMMe BCCX COMPOTHBJACHHH B KolBell-
epe:

Fozrnaﬁ—ch_,_Fé.np’

rAe Fo.np — CONPOTHUBJEHHE OT JKECTKOCTH JICHTHI U TpeHHsA B ONOpax’
npHBOAHOro 6apabana.

Hauwmernbliee gonyckaemoce naTsikeHue, 0fecneuuBaiollee HopMadb-
HOe CLEINJIEHHE JEeHTB! ¢ MPHBOAHLIM 6apadanom, paBHo

T 2 e

cbmin — 7 1
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HeoGxonumas MOLUIHOCTb NPUBOAHOrO YCTPOHCTBA (B KHJIOBATTax)
it sany dapabaHa paBHa
_ Fw
T gop o

I MOULHOCTb ABHTaATeEd:
_ Fy -
0004, O -

B atux ¢opmyaax F, — oxpyxKuas cuna, H; v — ckopocTh gBHXKe-
L1 TSIOBOrO Opraiia, M/c; N — KILT McXanuaMa; Repor=1,14+1,2—
~03pQUUHCHT 3anaca I HeYYTCHIILIX [OTEPb: MCHbUIKE 3ilaueHUs NPH-
HIMAIOT AAs ABHratedeil MounocTsio 6o.1ee 50 KBT.

§ 45. lennbie KoHBeileps!

B ucnubix KoubeHepax, IIMPOKO PacHpoOCTPaHeHHbIX B PasiMYHHX
,01aCTAX HAPOANOIO XO03sifleTBa, TATOBLIM 3/J€MEHTOM SABJSIOTCA L€«
.1 4 — nJacTMHyaThle, pas3dopHble, KPIOYKOBbIE, BHAbYATHIC, KPYriao-
sgettipie. Iupoko pacnpocTpaHenbl nJjacrTHHYyaTh e wLelH pa3-
INYHOfl KOHCTPYKUHH — NPOCThle Wapuuphbie (6@3BTY.104HbLIE), BTY-
IOUHBlE, BTYJOUYHO-POJIHKOBHe (puc. 240, a), BTYA04YHO-KATKOBH®

Puc. 240. KouefiepHble Lend
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{puic. 240, 6) ¢ raaikuMi uan peOOPAIIBIMH KaTKamH, YCTaHOBJEGHHDI-
A Ha NOJUMEHNBHKAX Kauois iaH cKogabXcenua., KaTku cayxaTt onop-
HBIN:T 3JCMCHTAMM, HCPEILAIOUUIMH HATPY3Ky OT TPalCHOPTHPYEMOro
IpY3a n XOJOBOIl uacTH Kougc#icpa ua nanpasastioiide, Tliaactunn Le-
nel MOUYT OLITh IIKIOCKIHMH /N H30UHYTLIMH.

CNiCXKHDBIC 3BCHDLS JL1ACTHHYATBHIX UCHEH cOCTOAT: 0110 — M3 BUYT-
PCHUHX IIACTIHH, COCAHHCHIIBIX MCKAY CODOH BTynKaMl, a Apyroe — i3

;

Puc. 241. Pas6opnas uens:

¢ — coknig uenn, 6§ — crema cOORL PO sGOPRA, 8 — CacMbl  OTKJIOHENHS
BHYTPCHHCI O 3BCItd B ILTOCKOCTH OCH Mapnnpa ¢ DQHAMIAPHUCCKHM H Goy-
ROOOPit sSHLIM  BaTHROA -

Hapy)RUBIX MJACTHH, MIOTHO NOCaxKelHLIX Ha BaJdHK, MPOXOIAWHNA
BHYTpH BTYJKH. Takas KOHCTPYKIH$I wemi obecneunsacT Manoe jAas-
JCHue B WAPHEPE H, CJI00BATCILIO, BLICOKYIO JI0JIT0BCHHOCTL. Je1adin
ienefl, ocoBeHHO BTYJAKW H MJIACTHIIB, B UEASIN HOBBIIMCHHSA HX HAICK-
HOCTH H3TOTOBJSIIOT H3 Ka'ICCTBEHHLIX YIJIEPOIHCTHIX, @ ‘HIIOr1a H3 Jje-
ripoBatinsix cradeii. Hanveuee npounniM ¥ nan6oJec n3nauidpBacMblv
JCAMENTOM HCMH ABAACTCS BaJilK, pPa3Mepbl KOTOPOro M OUPCACIAIOT,
HPOMIIOCTL 1apluHpa, a ¢ic;i0BaTCeaAblio, U BCCH 1eMH B IEJ0M.

B kouseilcpax ¢ MOTpysKeHHBIMH CKpCOKAMH NaxoMT NpHAMEHelne
BilabtaTtas Tiaropasl nenb (puc. 240, g), 3BcnbA KOTOPOH ‘(JIHTHC HIH
urtasinoBaninic), uMeomie Gopmy ABy3yOoH BHAKH, COCIHHCHDLI BaJH-
Kaxit.

TopsiuciiTavinoBalineic 111 koBalibic pazbopnwic wenu (puc. 241),
00.1a,(a10U1HC  CBOIICTBOM 1I0BOPOTa B ABYX IMIOCKOCTAX, MNOJIYYNWIH
6o ibUIce PacIpocTpauciie B Konseiicpax ¢ NpocTpaHCTBCHUbINI Tpac-
CONDE T8 HDOKO EPUNCHIAIOTCS B (‘Ki)(‘6KOBI)IX, HamnoJbiblX I MOJABCCHBIX
wovsciepax. O cotTosT N3 3BCHLCB, TO3BOAAKWKAX OCYUICCTBHTD
BoicTpyio cOopky 1 pa3bopky uencil. Llenn obpasoBata M3 uepenylo-
HUINCH BHYTPCHIHX [ M 1apyyKHBIX 2 3BCHBCB, COCIHHEHHBIX UMAHIIDH-
yecknMi 1l 6oukoobpaznbiMi Badnkamu 8. Mveiomneca Ha G0KOBbIX
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HOBUPXHOCTSIX BHYTPEHIHX 3BCILCB CKOCH A HO3BOJSLIOT OCYWECTBHTE
1 sUIVIHBIR TOBOPOT 3BeHbeB Ha yrod ¢ =3--10°, [loctouHeTBo 3TiHX Le-
et B TOM, HTO 3TH UCMH APH CPABHUTE/LHO MaJjoMm Bece JIONYyCKaloT
BLICOKHE THFOBBIC YCUJIHS, IPOCTHl B H3TOTOBJICHHH, JAelIC8bl, y1001bl
vid KPCHJICHHA K HHIM PaszJiidiblX 3JCMCHTOB XOAOBO{ 9acTil Kouscii-
na, obnanalT AOCTATOUHOA MOHCPEUHOl MKCCTKOCTLIO, BLICOKOI H 3ti0-
e TONTKOCTBIO H 1121CKHOCTBIO B padoTe.

Bee Gogbluce pacnpocTpaHceHue, ocobento B CKpedKOBLIX KOuseiie-
pax, HaXOJIHT KPYrao3BeHHan cBapHas uenb (cm. puc. 70, a). IMepcnek-
1 BlOfl siBAsieTest AByXiapuupuast nenb tuna J200, iamerowas cose-
HQOHHEBIT WAPHUD, A0 HIT BO3ZMOXHOCTh HOJAYYHTL Maabie pajauychl no-
v p0Ta Tpacchl B IOPH30ITANLHOM M BepTHKaAbHON NiockocTax. Llcus
~rnalrkena KallpoJaKTaMoBHIMUM KaTkami 06e3 MOAHIMMIIMKOB Ka'lCIus,
1TO 00CCICUHBACT B6CCWYMIOCTD JIBUMKCHHA LCHH, CHHXKCHHE 113110Ca XO-
1BLIX MyTell, BO3MOKIOCTL padoThl 003 CMa3KH, NO SABJASETCSt Mpii-

)it HCKOTOPOro yBCAUCHHS conpoTHBACHHA ABiKenlo. Henoctarkov
1Oft e ABIAETCS TAKXKE OrPaHIUCHIIC CKOPOCTH MAKCHNATh BN 3ia-

iteM 15 M/Mul 3 orpaniucHHe TEMOCPATYPBl OKPYMAIOUICD: Cpe i
iianaszonoM ot —30 10 +60° C.

Henb naer Bo3VOXKHOCTL YAOGHO I 071€XKUO 3AKPCILISITEL PY30IIC-
SHLIC I XO0BbIEe 2JACMCHTDE KOUBCHCPA, obccHcHuBacT HaicKHVIO -
.lauy TAroBoll cHabt 6.4a10,1apa 3aUCHICHII0 3BCHBEB UCHIL CO 3BC3-
CNROR M Mado BeITSITHBACTC 1101 narpyskoii. Heocratkoy nwennors
IPOBOIO 3JCMCHTa SBAsie1csl 00.IbIIOEC KOJAHUECTBO apuipos, Tpe-
DY IOULEX PErYASIPHOrO HabJ10,1eHIA H NCPHOTHUCCKOI CMa3KkH, a Tak/ke
“ITCHCHBHBIA U3HOC UeNH IPH BBICOKHUX CKOPOCTAX, BhI3LIBACABIT J1ia-
eckMi narpyskamiu. M3-za 3toro ckopoctp uenntoro Kousciicpa
1Ouuno He npessimract 0,6—1 m/c.

[Ton6op nenu npon3BOASIT N0 3aNacy NPOUHOCTH 711 OTHOCHTCJLHO
aapyaiomeii narpysxu Sy:

Sp } S[Jaén’

1e Spas — MaKcHMalIblioe pabouce HaTsKClHe wend konseiicpa. TIpu
CULITHIE ABYX penci 3nadciue Spus onpeneasercs ¢ ydetom Koshgit-
©(CHTA HCPABIOMEPHOCTH PAaCAPCAENCHAA HACPY3KH MEMAY LCHsIMifL
Yeas==(1,1+1,25) Spacy, ra¢ Spacy — HaHBOAbLUIAS narpyska B 01110i
CHil, onpepeaseMas pacucTiblv nyTtest. Hem Goaslie TOUHOCTL isic-
QiSIeHHST 1 MOIITaKa Kongeiiepa, TeM Melibiie Kos3hduuucsT nepasno-
epHOCTH.

HircaoBoe 3iiaveniie sanaca NpOMHOCTH HPHIIMAIOT B 3aBHCINMOCTU
T YCAOBHA PAtOTBl LI LI5 IAACTHHUATHIX LLeHel TOPH30HTAILILIX H
DJIOTONAKAOHILIN  KOUBefiepo n=05--6; aast ucneil Koiseiicpos,
[MCIOIIX KPYTO HaKjiouuble ydacTku n==7--10; pasi pa30opHBIX Iie-
it cootereTselio n=10--15; ans crapuLIX KPyraosBenubix Moncil
03 TepMoobpadorkn n=15+20 i ;1% 1cpmooOpaboTaninin Leneil
-=10-=+105.

3uauenusi paspyuwawoowcii narpyska Sp npuisoaarcs 8 'OCTax.

OaioBpeMcHHO ¢ TPaUCAOPTHPOBAHIILM IPYy3a Ha LENHOM KOHBC{ie-
> MOMHO NPOH3BOIANTD pasdiyiible Textoqgoruaueckie onepauun. Oco-
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GeHHO LIMPOKO MPHMEHSIOT LeMHble KOHBeHepsl B cOOPOYHLIX leXaX, a
TaKXe B aBTOMATHYCCKHX LleXaX W Ha 3aBojax, Tak Kak pabory uen-

9 §

Pazepyng

SN

VAWA WAV AW AWANY AW A YW

|

Puc. 242. CxeMa KOBIIOBOTO KOHBefepa:

1 — naTaxuan 3Be3nouKka, 2 — Hanpaeaswigye, J — TArosas uHenb, 4 — KOBWH,
5 — npliBoaHan 3Be3A0YKa, 6 — PA3rpy3ouHoe yCcTpolicTBO

HOI'0 KOHBeilepa MOXHO aBTOMATH3HMPOBAThL U BHINOJHATH 1O 3aI1aHHOR
gporpaMMe. CxeMbl UCHIBIX KOHBE{ieDOB OTAMYAIOTCH 3HAUIITEJNLHO
GoablIuM pa3HooGpasilieM, ueM cXeMbl JEHTOUHBIX KonBefiepos. M1 ne-
peMelneHus rpysa Ha KOHBedephl yCTaHAaBAHBAMOT MJAaCTHHLI, 06pa3yio-
Hife M0JIOTHO KOHBeiiepa, KOBLIH, JIIOJLKH, CHelHalbHble M0IXBaTHI,
TeNEXKKH U T. M.

B nexoTopuix KOHCTPYKUMSIX HeNHbIX KOHBEHCpOB, HANMpPHMED nJja-
CTHHYATHIX, MOXKHO TPAHCHOPTUPOBATL KPYIHOKYCKOBHE I'PYy3bl, a TaK-
XKe Tpysbl, UMELLHe BbICOKYIO TCMIIEPAaTypy, uTO HEBO3MOXKHO OCy-
mMECTBUTh C MOMOLLBLIO JIEHTOYHOIO KolBeHepa.

B yroabnoil, xuMuueckoi, LEMEHTHOIl NPOMBIMJICHHOCTH UWIIPOKO
NPHMEHSIOT KOBHIOBBIE LenHble KouBefiepnl (puc. 242). Ipeunmyecrsa-
MH KOBHLIOBBbIX KOHBEHEPOB ABJAAIOTCS BO3MOMHOCTL TPaHCIOPTIIpOBa-
HHSA [py3a KAK 00 rOPU30HTAJH, TaK U 1O BepTHKaAH, NpOCTOTA H Y100~
CTBO Pa3rpy3Ku KoBlUel B JM060H TOYKe TpacChl, BO3MOKHOCTb TPaHC-
HOPTHPOBalUsl TPY3OB C BBHICOKOIl TeMIepaTypoil, a TakXe NjaBHOCTb
paboTel, 4TO NpeAOTBPAlLAET H3MCJAbUCHHE rpy3a NMpll TPAHCIOPTHPO-
BaHHU. K HX HeaocTaTKaM OTHOCAT OOJbIIOH BeC XOM0BOH YacTH M Bhl«-
COKYI0 CTOMMOCTb KonBe#iepa. Kpome TOro, Hafo OTMCTHTb, UTO TIPH
HIBHKeHHH ¢ 6Goabloi ckopoctbio (1,— 1,5 m/c) npoucxoaur packauu-
BaHue KOBUIeH, yBeMUHBalOleC AHHAMUUCCKHE HArPY3KH B KOHCTDYK-
IHH 1 IPUBOsILICC K pacchinannio rpy3sa. [1oaTtoMy KoBLIOBLIE KOUBCiie-
pHl pafdoTaioT 06bIYHO CO CKOPOCTSIMH ABHXeHHs B npeileiax 0,15—
0,4 M/c, npHuev GOMbLIME 3HAUEHHS] NPUHHMAIOT LA LENed ¢ MaJhiM
1IAaroM, CO3Aa0WuX MeHbWHe JHIaMHUCCKHe Harpy3Ki.
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[Ipou3BoAMTEILHOCTL KOBIUOBHIX KoHuBefiepos xocturacr 500 1/u.

Koy Kouseiiepa OGBbIYHO H3TOTOBJAIOT CBAPKOIl N3 JICTCBOM CTa.lh
1OJILHIIOR 2—6 M H NOJBCLIMBAIOT Ha WapHupax K ABY\M nacTiinua-
TO-BTYJIOYHBIM LENHM Ha CKBO3HHIX OCAX MM Ha HOJYOCsiX, 3aKpei-
JeHibiX Ha KoBwax {puc. 243, a, 6). KoHCTpYKLHS Ha CKBO3HBIX OCAX
npoule, HO OCh, MPOXOJslas 4yepes
KOBLI, 3aTpyAHsIeT 3arpy3Ky H pas- a)
rpysky marepuaaa. Ilostomy takas
NoJ1BecKa NpPHMeEHAeTCd IlaBHbIM i
00pasoM Lasi MeJKOKYCKOBOTO Tpy-
3a. LlenTp TsxkecTH KOBiIa pacno-
Jaraetcs HIDKE ocli loiseca 1A 5)
oGecrieueHds YCTO{IUNBOrO Io.10%e-
IlUS KOBIUA TNPH €ro ABHXKEHHIl H .
aBTOMATHYECKOro BO3BpallleHHsS B
MCXOHOE JIOJ0KEHIIe nocae ofpo-
KujblBaHUSt HpH pasrpyske. lHupu-
Ha  KoBwcH cocraBaser 400—
1000 mMm.

[To cniocoby pacnosioxKeHls KOB-
ulell pasJyuuaioT KOHBeilepbl ¢ pac-
cTaBJeHHLIMU (pHc. 243, 8) u COMK-
uyteiMu  (puc 243, 2) kopmaviL
Ilpy COMKHYTLIX KOBLWIaX 3a30p
MEXK/]Y HHMI 1CPEKpPLIT cneluab-
HBIMH KO3blpbKaMmi, LOTOphle He Me-
UraioT ONpOKHALIBAINIG KOBIUA B pye 243, INoaseckn kosiell nenHorc
O4HOM (MokasaHuoM na puc 243, e nonBeiiepa
cTpedkoil) HanpasaeHuu., [Hdas 3a-

Tpy3Kll KOHBEhCPOB ¢ paccTaB.et-

HBIMH KOBIIAMK Ipy3 HeoOX0AHMO 1101aBaTth B KOBIUI JIODWIHVH B
CTPOrOM COOTBETCTBHH ¢ HX o6bemoM. JLad 3TOro mpHMCHSIOTCH niTa-
oLiMe WK J03HPYIOUIHEe YCTpoiicTBa B Byle.

CEKTOPHBIX Ul tudepHolx 3aT8OPOE, 3aCIOLKH KOTOPBIX NMPH BO3-
AEHCTBHM Ha HHX JJICMCHTOB XO;I0BOIl 4aCTH OTKPHLIBAIOTCA C NMOMOILBIC
CHCTEMBI DbIMAr0B, KOrja BHI3Y 11ax0LITCH KOBUI, 1 3aTeM cHOBa 3a-
KpPbIBaOTCH;

spaujaroujuxcs 6apadanos ¢ OTBEPCTHAMH Ha UHJAHMHIPHUYECKOH MO-
BEpXIIOCTH, Hepe3 KOTOPLIC 3arpyKaloTcs KoBld., PaccTofiHne MexI1y
OTBEPCTHSIMH PABHO liAary kKosulcil, a oKpyxuas ckopocTh Gapadana
paBHa CKODOCTH ABHZKCHHS KOBLICIT.

K aocTounueTsav atix cnocobos 3arpys3kH OTHOCHTCS! BO3MOKIIOCTb
3arpyxaTh kak BCC KOBWH NOJAPAL, Tak ¥ c06.101aTh ONpcACIeHHYIO
[OCJCAOBATCALIIOCTD, HAMPHMED 3arpysKaTbh Kax.Iblil BTODOIl .11 Tpe-
THA KOBW, UTO NO3BOJSAET MPH HAJIHUHH HCCKOJILKHYX 3arpy30uHblX yCi-
POHCTB TPaHCOOPTHPOBATL KOBUIOBbINI KOHBEACDOM PasiHUHBIC TPYy3Hl.

3arpyaka cOMKIYTBIX KOBLIEHl ne TpedyeT ¢I0/K110T0 000Dy i0BaHNS
W MOXKeT NPOi3BOIHTLCA ¢ Jj000I0 JApyroro kousefiepa W1 13 pHTa-
Teas. [1ponsBoaANMTeILHOCTL (B TOHHAX-B 4ac) KOBIUOBOIO KoliBeiiepa
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BLEHCUOT HO (JOpMy.ae

i%

Q==3,6— us,

t
rae { — BMCCTHMOCTD KgpLia, Ji; U — CKOpPOCTb KomscHepa, M/c; §—
Uar nojABCCKil KOBIUGH, M; 9 — HACLITHAS NJOTHOCTL \aTepuala, Kr/ms;
O — KOIQGUIICHT 3am0neiitss KOBWA: 0% COMKUYTRIX KOBILCH §=
==0,7--0,9; 17151 paccTasacHiblXx KoBlucH 6 =0,75.

|
|

Puc. 244. Pa3rpy3ska Kosiucil ¢ NOMOIUBIO PA3LPY30UHBIX HHHH

ITpn sbIOope KOBLIA €ro pa3Mepnl A0JXKIBE ObiTh yBH3alLl ¢ Tpebye-
MOfl BPOH3BOLUTeIbHOCTBIO H ¢ Pa3MepaMH KyCKOB TPaliclopTHPyeMo-
ro rpysa. TIpocBeT KoBlIA B HANPABICHIH CrO J(BUKCHUA J0DKCH ObITh
B 2—2,5 paza GoJblie MAKCiiMaJbiOro pasMepa Kycka NpH coepikKa-
HHH TaKUX KYCKOB B I'Py3e B kOanuecTBe 25—50% 1 B 4—4,5 pasa 60iib-
e MaKCcHMAILHOIO PasMePa KYCKa HpH COLCpKaHHH TawklX KYCKOB B
Kouecrtne dodee 509.

OnpokuiniBatiiic KOBIICH npy pa3rpy3ke NPOH3BOTITCA ¢ NOMOILBIO
CAeMIaILULIX Pasrpy3oduLIX WiH (pic. 244), pacnoloKCcHubIX HA Te-
JICXKKC, KOTOPYI0 MOXHO YCTaHAB/AWBATL B 11a31aUelibIX MCCTax Tpac-
cul. Pasrpysouninle winubl B caydac HEOGXOANMOCTH MOTYT ONYCKaTbed
It nponyckaTe Kosluil 6e3 pasrpysku. Ilpn neusvennom mecrte pasrpys-
K ULHOLE YCTAlaBauBaioTes 6e3 TeJACKKIL

[Ipir notaue rpysa HCAPCPBIBHBLIM NOTOKOM, a TakXe NpH Tpailc-
HODTHPCBAINH WTYUILIX IPY308 NPUMCHAT NJaCTHNYaThie 1Len-
fpte Kxonsefiepol, NMOAOTIO KO10PBIX H3rHOGACTCH B BCPTHKAJILHOI
MIOCKOCTH, & B Psiic KOUCTPYKWIiT (Api npyMeneHuit ABYXIWapHKUPHON
MIACTUHYATON I KPYrA03BCHIOR ICTH) M B TOPH30HTAILHOI NOCKO-
cTi. B 3TuX KoWBeiicpax Ilenu COCAUHSIOTCS ACPEBSIHUBIMIL ILIH MOTa-
JHTUCCKHMI JTOTKaMu-TIacTuliavu. Tlaacruiuatuiit Kouseiiep (puc. 245)
COCTOHT il3 IPIBOLOIO YCTPOHCTBA [, HATSKIOrO ycTpoiicTBa 6 U 1naa-
CTHINATOMN Ka1KeBoil uenu 3 ¢ joTKaMu 2, o0pa3syowivil HacT., /1Bu-
Myuuiiost 1o nanpasasmoliiy 4, nogaepxusaiouniiv pabouyio 1 XoJo-
CTY10 BeTBi KouBelicpa. Pasrpyska nponexo it ¢ noaoria Konseiiepa
pH Mpoxoile JOTKOB 4epPe3 upHBolible 3BC330uKil [, a 3arpyska Mo-
WCT OPOHIBOLITLCT HCPC3 3arpy30UHYIO BOPOIKY 5 B JA10060v MecTe pa-
Boucit serei Konpeiicpa. B nepedeil vacTi dotxit 2 1MCIOT 3aKPYIVICH-
HYI0 (popMy, NCPEKPLIBAIOILYI0 YacTh CACLYIONICTD J0TKA, HMTO €03lacT
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HEM,CPLIBHOCTL MOJIOTHA KoliBeHepa npy orubaHud HMHM 3Be3L0YEK,
[T1ockuit Ge36opToBON HACTI ApHMEHAeTCA raaBibiv 00pasoM st
TPANCAOPTHDORAHIA WTyunulx rpy308 JL1a ypesnucHusl cedends Ha-
CH'THOTO I'py3a, a €1C10BaTCibHO, H YBCJAd4eHHS TPOXH3BOINTCABHOCTH
KouBenepa NPUMEHSIOT MOARAKHBIC, T e ABHMYLIHECA BMeCTe C NO-

IOTHONM KOHBCHEpa, HaH HenmoABMXKIIbIC OopTa.

a ITracTunnl  0OA0THa  OpURPEILIAIT K
~ 3BCHBLAM TATOBON UeNni CBapKoH Il ¢ 1MOMO-
= = b0 GoTos HU 3aki1enon CyHTAlOT, UTO HA
N R no10THE O3 6OPTOB IPy3 pacno’l0AacH O Tpe-
ST T VIOJAbHHKY (puc 246, a), naxk Ha JEHTOUHOM
¢ - \\ KhOHBEHCpE NPH MLI0CcKoH aeHTe O1HAKO MecT-
‘94 1 KOCTh MO'10THA I MaJbie CKOPOCTH ABIDKEHHUS
vy e JL410T BO3VIO/KHOCTL DPHHATH OCHOBAHHE Tpe-
- - = yroabHika b==0,85 B, a yro. ecTeCcTBEHHOrO
g N OTKOCa B J1BlKeHIH ¢=0,5 a
! 1’?/ \T l’lpousso,’lmenbngcm IJACTHHYATOTO KOH-
S Beflepa (B TOHHAX B 4ac) NPH NMJIOCKOM NOJOT-
1 He N
IS —

Q =3600Avsk="65082vpk tg o;

AM  MT1acTHHYaTHLIN  KOHBEWePOB ¢ GopTaMH

Puc 246 ITonepeuroe BbICOTOf /1 (puc 246, 6, 8)

CeYCHIC HacCbITIHOTO

rpy3a na xacruae nJaa- _ \

CTIHYATOrO hOuBelepa Q=9008vp [Bktg o+ 4hy].

«— Ges COpTOR 6 — ¢ o B stux dopmviay A —miowaaer cevyeHHs

ABHAKHDLIMH ()opra\m 8 —
C  HCIOABIKILIMN GopTa HaCbINHOTO Tpy3a, B—-UJH[)HHa JCHTDBI, MM;

M U — CKOpPOCTL KOHBeHepa B 3aBICHMOCTH OT
Ha3HAYeHHsi ¥ XapaxTepa rpysa v=0,05-0,6 M/c p— NJIOTHOCTbL IPy-
3a, KI/M?, ¢ — K03 PUUUEHT 3an0JHeHHs CeYeHus, A1 HACKIIHBIX [Py«
30B NpH PaBHOMEPHOH HX Mofaue Ha KoHBefiep $=0,85--0,9, 119 Tex
e rpy30B, NOCTYNAOLKX HepaBiHomepHo, $=0,75--0,8; 115 HeomgHo-
POAHBIX MO pa3vMepam rpys3oB, NOCTy NAIOLMX Ha KoliBeliep HepaBHOMep-
HO, 4 ==0,5—0,7, & — Ko3pdHUHEHT CHHKEHHA TNPOH3IBOAHTEILHOCTH,
3aBHcALLl OT yrJja lak.JoHa KOHBelHepa

3201 HGK i0HA A 20pU3OHTAIU Mo worHo IToaorne
6e3 Goproa ¢ Gopramu
Do 10° BN e e e 1 1
10—20° . . 09 0,95
Ceuiiue 20° , . e e e e 0,85 09

Taxk Kak MOJOTHO NMaacTHHYATOTO KoHBeHepa OoJee NpoOuYNO, YeM
KOWBeiHepiiaga JceHTa, TO a NJAacTHHYATLIX KoliBeHepaX NepeMewlaloT
Bosec TsKenbIC KPYNHOKYCKOBBIE W aGpa3HBHBle TPY3bl, 8 TAKXKe Ipy-
3bl, HVCIOWIC BbICOKYO TemnepaTypy. Hepocrarkavu naacTuHYaThHX
KouBeilcpos fABasaloTcs Gosblllasi Macca XOAO0BOK 4acTH, BHICOKAs CTOH-
MOCTb Il CT0KHOCTh O6CIYXKHBAHUA 113-32 GOJBUIOTO KOJMMYECTBA laps
HAPHbBIN COCIHHCHIHI.

424 .



Beebva 60JbliMy PacipocTpancHieM, ocobeiio B yrodibHO# mpo-
M LHLTEHIIOCTH, MOJb3YIOTC CKpebOKOoBble KOHBCHCPH, B KOTO-
JLIX TPY3 [I€PCABHIAETCH 110 HEMOABHXHOMY Xenody ckpebkamu, coe-
CIHCHHBIMM ¢ ABMKYiiedicst uenblo Mx npumensior s TpaHCOOpTH-
, )3aHHA MblICBILIHBIX, 3€PHUCTBLIX H KYCKOBBIX rpy3oB CxpedKoBble
noHBelicpbl NOAPA3AeSIOTCA HA ABa THNA, OTJIHUAIOLLUXCS JIPHIIHIOM

o 3 AN
1 N . =
-0 0006 ® ORCRE O 0@ e—©
aqJ— r - - —_ - - - I —T
-‘ —0)— oo or— © z B
©-0l D—0r-0—0 O—O—C18~Cr—~C~OO—~O—Br—0H)—O— OO \
Yo IR L A L 0 o L A Y AU N

St Sy

Iy3nL
Puc 247. Ckpebkosruie koupefiepn

2 — ¢ BHICOKHMH CKpeBKaMH § — ¢ ROrpyKeHunMH cKpeGKkaMu [ — HaTAXKHOE YyCTpoficTBO 2 —
YTOBAst 1 [ NHE' O K1TROBAS HCLDL '3— Cn]‘l.(:l‘)l\'H 4 -- upuBoauoe yCTpoHCTBp 5 — 3aABHXKKa pa3
[PA 304810TO YLTPoAcTBa 6 — metoG paboucH BeiBH Koxnciicpa

jlepeMelelinsa rpy3a i KOHCTPYKTHBIILIV Hcnoaniednem K nepsovy Tu-
1y OTHOCATCH COOCTBCHIIO CKPcOKOBbie KOHUBEHACDDB!, HWIH KOHBCHCPBL €
BBICOKINIL CKpeOKawu (pHc 247, a), KO BTOPOMY THIY — KOHBCHCPHI
CIIOUIHOIO BOJIOUCHIS,, WM KOHBCHCPB € MOrPYXKCHHBIMH CKpeBOKawi,
B8 KOTOPBIX TP}3 IICPCMCILACTCH HE OTAEJNbUBIMH NOPUMSIMH KaXKJbIM
cKkpeBKOM, a CILTOWHOI Maccoil, 3an0AHMIOULCH YacTh CCUeHHA Kenoda
(puc 247, ) B nocaeanem caydac TpailcnopTHPOBAHKC MPOUCXOIUT
IOTOMY, YTO CONPOTHBRJACHUC APONQIKACHHIO CKPeOKA CKBO3b CLINydHil
1PY3, HOMCLICHHBIN B K100 ¢ raa KM CTCHKAVIH, 0Ka3biBaeTest 60Jb-
e, MeM COMPOTHB ICHHC TPCHHsSI TPy3a O 1HO H CTGHKH KeJsoba

CkpeOKoBble KolBefiepbl NPHMEHSIIOTe A5 TPaliCnopTHPOBAHHA
TPY308, HC [101BEPIKCHHLIX KPOLIEHHIO HJAN TaKHX, AJS KOTOPBIX Kpolile-
HHC He cHHXKacT HY KaucctBa KOHBCHEpL! ¢ NOTpy’KCHHBIMH CKpcOka-
M MOy T PHVENATHCS sl TPAHCHOPTIPOBAlIHA I'PY30B TONbBKO C Ma-
JOfl IPOYIOCTBbIO KYCKOB, TaK KaK NpOulible KyCKH, Tonajas Mexay
ckpeOKov 11 zhe1000M, 3aK LNNIBAIOTCS U CO3a10T BBICOKHE CONPOTHB-
TeHI

HKeaooul ckpedrosozo Konseliepa ¢ golcOKuMIL CKPeOKa My H3rOTOB-
0T 13 c1a1n Qopva Ket1oba Moxer GbiTh pasanuHoi (puc 248),
0aHaxko B AKc100¢, li3odpamennov na puc 248, a, rpy3 moxer 3ali-
BaTbesl B MIIBl Ke100a, yBCIUHBAA CONPOTHBIEHHE MNCPEIBINKCHHIO
[Toatovy ¢opusl xeotoba, usobpamenisie na puc 248, 6 — e, npea-
OOUTHTC Iblice

14—1628 42
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Cxpebok konBeflepa H3TOTOBJISIOT H3 JHCTOBOH CTAaJH TOJULMHON
3—8 mM. Ha HuXHIOIO KPpOMKY ckpebKa, Tpymylocs no >kenoby, Aas
yBe/HUeHHs CPOKa ero cay:KOGul WHOrja AenaloT HanJaBKy HAH NpUBA-
PHBAIOT MOJIOCKY M3 H3HOCOYCTOWUHMBOrQ MaTepHasa, HanpuMep M3 Bbl-
COKOMapraHUOBUCTOH cTaau., B psje cayuyaes NpHMeHsIOT n/acT™Macco-
Bble ckpebku. lllar ckpeGkoB onpezel1seTcs B 3aBHCHMOCTH OT pa3me-

o

u)ll l 5)! , 5)[ '
Al JA_J<C

= T — e

\
I
{
== 1.

Puc. 248. ®opmul ke1060B 1 ckpeGkos ckpeG-  Puc. 249. Cxema pacuera ckpeb-

KOBbIX KOliBeliepos: KOBOro kouseiiepa
a — NPsAIMOYIoablasd: o — TPaAnCHeH A IbHASN, 8 — €D
CPesaHnbIMW YrAaMH 2 — 139  KPYTrablX AHCROBBIN
ckpeGxoB

POB KyCcKOB rpy3a, yIr.1a CCTCCTBCHHOIO OTKOCA, BHICOTH 11 (OPMB
cKpebka, wara ueuii. BuGpannubiii war ckpebkos 10.1kcl obecnedu-
BaTb Hauay'lliee 3aM0.HENHe NPOCTPAHCTBA MeX 1y ckpebramu U ofbld-
HO NPUHIMACTCs KPaTIkIM 1Iary HenH: o obA3aTedablo 10.1:KeH ObiTh
6oaburc nauboapllero pasvepa Kycka.

Ilpu tpancnopTiposannuu rpy3 B kei1obe nepe; CKpPeOKOM pacrno-
JaaracTes OpiMepro no ¢opve HepaBHobokoil Tpaneuwnn (pic. 249, a)
€ yraoMm @, 6.3KHM K YIVIY eCTECTBCHHOrO 0TKOca B ABixeHini. Toria
MO0 ONPCICAKTD PACcUeTHyO MJI0WAa1b A ceuelinst Tpy3a B xKeande ¢
Y4EeTOM ycpeltieHHoro xo3(pguuucHTa 3anosncuus xkeacda yp, nped-
cTaBasiolero coboil oTuoulcHie obObeMa Ipy3a Ha YUaCTKS MCKAY
CKpebKaMii K rcoMeTpiiueckomy odnemy 3toro yuactka. Ilo pesyawra-
TaM IKCOCPHMEHTAIbUBIX HCCACAOBAHHE [OJyYeHb TaKue 3HateHus:
AJS] MEJIKUX I'PY30B ¢ .Jaerkoil noiBukKHOCThi0 v=0,5+-0,6 1 1191 Kyc-
KOBBIX TpV30B ¢ Malofi nolBuxHOCTbIO $=0,7+0,8. Toraa naowaiasb
ceuenns rpysa B xe1obe A=Bhy, rae B u h — pabouuc wupuua u
BbICOTA Keqao06a KoHBedcpa.

IpousBoauTcabHOCTE cKpeGKOBOro KoHBeficpa (B TOnHax B uac)
BeIpaxkactcs opmy.iofi

Q = 3600Avpk = 3600Bh}upk.
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31ecb 0603HaUeHHs TaKHe XXe, Kak B GopMmyJe Wisi NAaCTHHUATOTO
~0iBefiepa, a KO3 HUUCHT CHUXKEHUA NPOU3BOAHTENBHOCTH R B 3aBU-
S IMOCTH OT HAKJI0HA KOHBIMepa NpPUHHMMAET CAeAY e 3HAUeHHA:

Y201 HakAoHAQ Ipy3sot ¢ neekofi  I'pysst ¢ ma.or
K enpusoHTasu NOGBUMHOCT b0 ROGBUNCHOCT b1
0 .. i 1 1
10° . . ... 0.85 1
20°. . . ... e 0,65 1
30° ... oo 0,5 0,75

Paboueii BCTBbIO CKPCOKOBOTO KoHBeflepa MOKeT ObiTb Kak HUX-
3I51, Tak H BCPXUSAA B 3aBHCHMOCTH OT TOro, Kak ckpcOKU npucoelH-
‘bl K Uemd Kousefiepa, Ecau pabouas BeTBL — INKHAsA, nanbogee
.100110 3arpyXKaTh KOHBEHCP OKO.,10 HATAXKHOrO ycTpoiicTsa. Pasrpys-
AV KOnBciiepa ¢ H#AHeli paboucil BeTBbIO MOXKHO HPOH3BOIHTL B JIO-
h0M MecTe Kejioba, B TOM uMcAe B KOHIle cro. JLia pasrpy3ku B IHe
hedofa 1eaaloT Ak 5 (e, pic. 247), uepe3 KOTophifi ©py3 npoBafu-
sieTes B3, B Kouseficpe ¢ Bepxiieit paboycii BeTBbiO 3arpy3ky upo-
13BOAT CBEPXY B 060K e€ro TOUKe, a Pa3rpysKy NPOM3ROJAAT ucpes
iTBepCTiic B HOKOBOH cTeHKe XKe100a Uil B KOHUE Cro.

Ckopoetb cxpeOKoBoro xoiiBeflepa ¢ BHICOKHMH CKpeBKaMi cocTan-
isict 0,2— 1 wm/c. Wnpuna B xe106a B 3—4 pasa 6cablie Cro BbicoTul A
teM. puc. 248, a —g). Ckpe6kOBLIC KOHBCHEpPHl € BLICOKHMH CKpedKa-
J1 HMEIOT psJl HCAOCTATKOB, OTPaNUUHBAWILMX HX MPUMeHeHHEe B ps-
e oTpacaedl mpovbiaentocT. K HiM OTHOCSITCH: U3MeabYEHUEe TpaHc-
I0PTHPYeMOro rpy3sa; 6nlcTpoe H3nalHBanue Keaoda, ocobeHilo sipKo
1pOABJSIIOUIECCH NPH TPAHCTOPTHpPOBaHuYU abpas3iBilbIX IPYy30B; 601b-
HOH pacxod 3MHCPLHH, a Tak)Ke 3aTPYAHEHHOCTb TPaHCNOPTHPOBAHNSA
LTAMKIBIX W JIUOKHX Tpy30B. [lpy TpancnoprupoBanui rpysa ckpebxo-
sbIM KOUBCHEPOM BBCPX N0 HAKJIOHHOMY Kesjody NPOH3IBOIHTETLHOCTH
OHBCHEPA 311AYHTENBIIO CHUKALTCS, NOITOMY CKPCOKOBBIC KOHBCHepH
IPUMCHAOT TIPH Yrae nogaheva 10 30°.

Beicokoc 3nmaucHue MOUIHOCTH HpuBOAa CKpeGKoBOIO KolBelicpa ma
DARHCHHIO C KOBIWOBBIM MM MAACTHHYATHIM KOHBEHCPOM HpH NMPOYHX
‘ABHbBIX YCJIOBUSX, T. €. IPH TOH Ke NPOU3BOAHUTRIBHOCTH, J1iile 1 Bhi-
OTe TCPCMEIIeHH rpy3a, oObAcHAeTCa TeM 06CTOATEILCTBOM, MTO B
KPeOKOBBIX KOlBCHicpax KpoMe MoTepb, NPUCYLUUX APYFHM BH.1aM KOH-
iwiiepoB, NPUCYTCTBYET CONPOTHBJIeHHE TPEHHMS Kak CaMmoro ckpebka,
aK W rpysa o XKeq06. Toraa ofiwas cuaa cOnMpoOTHBJIEHUS PaBHA

Fe=(gcp-Fq00)lg,

1€ Cp — KO03(ppHUHEHT COMPOTHBACHHS MNCPEMEICHHIO rpy3a no Xe-
100y, YUWTHIBAIOULHI TAKXKe H COMPOTHBJENHE BHYT)EHHCTO TpeHus B
Py3¢ NpH NMepeMeUicHuMH ero ckpebxaMu, 1. e. KO3DPHILICHT Crp B0Tb-
‘e Kospduiienrta rpenus rpysa no xeaoby [ (ero snauenus npuse-
enpl ke, B § 46); ¢ — k03P HUUKCHT COMPOTHRICHHS NEPCMCLLCIHTIO
SITOBBIX 3J€MEIHTOB 10 Kea00y; [ — aaunna keioba, M; ¢ 1 gy — COOT-
‘CTCTBCHIO NMOTOHHBIE MACChl TPy3a H CKpeBKOB, Kr/Mm; g — vekopenne
"‘3000/IHOTO manelus.
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[Tpu HCAOCTATOUHOM NATSIKEHHH Lenu CKpcOOK MepcKalluBaeTcs
(puc. 249, 0), oTkiousiACh Hasald. YcaoBHe YCTOHUHMBOCTH CcKpeBra
MOXHO NOJYYHTb U3 ypaBHEeHHST MOMEHTOB CHJA OTIOCHTEAbHO Touky O:

SO—;— sin a4(Sy+ Fo) % sin a=F/ cos a,

Feh Fe
T—-—)-—— MHNHMaAJIBHOE JOHyCTHMOC HaATAXKEHHE,
gu 2

obecrncunBaoniee oTkIonenne ckpebka Ha yroa a=2-+3°. Urobu
CKpCOKH Jic BHIBOpAUHBasNCh, HEODXOIMA MuIIMaJblias CHla HATH-
JKEeHHs ueni He MeHee 2,0—3 kH.

MouocTh (B KILIOBATTAX) NpHBOJLA CKPCOKOBOro KOHBCIicpa C Bhi-
COKIMI cKpeGKaMil npubinkenno onpelcastoT no hpopumyae [16]:

P=2L L + ),
360m
rae k=1,15--1,25 — ko3 duuncur 3anaca; Q —— nNpoH3BOIHTCAbHOCTD,
T/4; Ly — A/MMHA TOPH30HTAJAbHOIN NMPOEKUHH KoHBeHepa, M; H — Brico-
Ta noabema (ONYCKaHUA) Ipysa, M; ¢o — Kos(DPHuneHT conpoTHBIeHHA
MepeMeleHHIo: s KaTKOBBIX uenel £o=0,7-2,3, 48 CKOJIb3sLIKX
penei Cop=1--4,2, npuuem OOJbuUIHE 3HAUEHHNA MPUHMMAIOT IAA KOH-
BCiHiepOB MeHBLICH 1IPOH3BOIHTEABLHOCTH.

CkpeGkosote KOHBeLepbl € NO2PYNCEHHbBINL CKpedKamu NMCIOT MpH
TOH HKC IPOU3BOIUTEBHOCTH 311a4HTENbHO MeHbUIHEe rabapHuTel H Mac-
Cy, UCM KOHBeflephl ¢ BBICOKHMH cKpeOKamu O.aroiaps ayullemy uc-
no.1b30Banuo 06beva ke106a. B 3Tux Kouscficpax xea06 COCTOUT U3
asyx vacteil (puc. 250, a); oana — aas paboueit BeTBH, apyras — L
xouoctoil. Tpy3 3anoansict Bce ceuenuce (Man 60abllylo ero 4acTs) pa-
Gouero e106a. TIpu ABMIKEHNH 1enH, CHAGKENHON cricnnaabibivg pu-
rypHbIMH KOHTYpHBIMI CKpeOxkamu (puc. 250, 6), rpy3 yBieKacrcs HMH
¥ NepeMellaeTes B10.1b JKejoba, JIsuxcne rpysa B xea00e Nporcxo-
AT CO CKOPOCTbIO, MeHbLIGH, 4yeM CKOPOCTb LCMH, MPHYCM HCM BhIUE
CKOPOCTh TAIOBOM Lenu, TeM 60JblLIE PA3HOCTL CKOPOCTCH H Bbllle OT-
HOCHTCAbHBIN PACXOM HEPTHH HA MEpeMellcHue €1HHNULL Maccsl rpysa
M TeM Meliblle NPOH3BOIMTEAbLHOCTD KoliBeiiepa. [Toatomy aTu KoHBeiie-
pol pabOTAIOT NPH OTHOCHTEABHO MAaJbIX CKOPOCTSAXN!

oTKyaa S,=

Bud epyse CROpOCTh, M C
Abpasumnmiii ... . . . 0,1—0,16
CpexneabpasuBHbiil . . 0,2—0,25
Hea6pazusuwoil . . . . 0,3—0,4
3epHO ... . v e . . .10 0,8
Kotpcfiepnl ¢ Hot py AcHibNg ckpebravil MOTYT nepesMemarth rpys
Kdn [0 Lopisun i, cah i (0 Hab doH0oaly bl 1dmC M0 BCPTHKAJILHOMY

yuacTky Tpaccwl (puc. 250, @). OHu 1peiHa3HayaTcs 158 TPpaHCnop-
TUPOBalIst JCTROCHITY X, HLIACBILTHLIX, 3@PHHCTBIX U MCIKOKYCKOBBIX
rpy30B. AT woliBeilepbl cnocobiipt 6e3 Neperpy3ku nepeMcllaTbh rpys
na paccrosiinisi 10 100 M, ¢ mobeMOM Ha BHICOTY 10 20 M, 1IX NMpOH3-
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BOAUTEAbHOCTE ZocTHract 200—250 T/4, a B OTACIBHBIX cayuasx go-
xoaut o 700 1/y4.

peumywecTsaMn KOHBEHEPOB ¢ MOTPYXKCHHBIMII cKpeGKamu saBAA-
I0TCSl: BO3MOJKHOCTbL MCPCMCUIGHHS Ipy3a MO CJ0XKHOH Tpacce 63 ne-

3azpysxa

Puc. 250. Hakaonnwiii xoHBeiiep ¢ norpymenibiMi
cKkpebkami:

a — o0mHfl BHR, 6 — TATOBAA UElb CO CKPeGKAMU

perpysks B MCCTaX H3MCHeHHs HlanpabJaellllss Tpacchl; XOpouiee 3anoi-
HeHpe ceuenus xeaoda, 4To 06CCHCUMBACT BBICOKYIO NMPOH3BOIHTE b-
HOCTb APH Ma.10il CKOPOCTH TPaHCNOPTHPOBANNSA; BO3MOXKIOCTL 3arpy3-
KH 1 pa3rpyskn xcao06a B A1060M MecTe vepe3 JIOKH B KpbIIKAaX, THH-
mwax n B OOKOBLIY CreHKax xeqoba; nepeMenene rpy3oB B repueTHy-
HUIX KeaoBax, (JCKTOUTeLITY 3aTPARICHEe TPY30B 11 BhIIe1eHUE NTbLIH
BO BHCWHICIO CPCLY, 1IE MPO.ICXOIUT H3MCAbUEHISE TPAHCOOPTUPYENMOTO
rpysa. K nx HeloctaTkas CIC1yCT OTHCCTH HITEHCHBIIBIA H3HOC cKpeb-
KOB W kc700a, NOBLILCIHNBIT pacxol 3HCPIHH, 3aTPYIHHTCIALHOCTh
TPAHCHOOPTHPOBAHUS abpa3uBIBIX, BJAXHBIX H JHAKHX TPy30B, a TakK-
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¥e Ipy30B ¢ TBEPIAbIMH BKJIIOUYEHHAMH, KOTOpHIE 3aKJHHUBAIOTCH MeX-
Ay ckpebkavMu u xKeqobom.

TIpon3BoauTenbHOCTh (B TOHHAX B 4ac) KOHBEHepa ¢ MOTPYKEHHH-
MU cKpeGKaMu paBHa

Q==3600K,Avp,
;. A-A
4
[ %:}::E
J— o bl-_

1)

e T
P RN
e DT

Puc. 251. [tanrosulli ckpebKoBbii KoHBeilep.

a — cxcma, 6 — CCKUMA Koupefiepa

rie A — niowaab MONCPeUNOro CCYeHHS rpy3a B xkejobe KOHBeitepa,
M2, U — CKOPOCTb [BIKCHHA TATOBOH 1l€NH, M/C; @ — MJIOTHOCTL I'Py3a,
Kr/mM%; Kn — Ko3dbduuiesT npou3BOAUTENLHOCTH, YUUTHBAIOWK NOTe-
pu noae3noro o6beMa Kenoba npH pa3MellleHUH B HeM ckpebKoBoO# 11e-
My, CROCOBHOCTh rPpy3a YIJIOTHATLCS NPH TPAHCIOPTUPOBKE W CKOPOCT-
HOH (akTop, T. e. pa3HOCTh CKOPOCTell Uemu CO CKpebKaMu u nepeme-
LaeMOro rpy3a: Ul ropH30HTANbHBIX H NOJOIONAKJOHHBIX KOliBeiiepoB
Kn=~0,83+0,99; nns BepTHKaNbHBIX H KPYTOHAKJIOHHLIX KOlIBEiepOB
OPHHUMAIOT OpH TPaHCMOPTHPOBKE MEJKOKYCKOBBIX rpy3oB Kn,=0,8,
sepuucToix — Kn=0,6 u neeBuanbix — K,=0,45

MomHocTh (B KWI0BAaTTaX), NPUBCACHHAA K Bady TATOBLIX 3Be3,10-
4eK N01020HAKAOHHbLYX KOHBEACPOB ¢ NMOTPYXCHHBIVH CKpedKamu, onpe-
AeasiotT no gopmyae [16]:

P=0,3(1+4bL,)v+0,003Q (H + 1,87,L,):
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piMg: KOHBeﬁEPOB, HMEUIHMX prTOHaIC./lOHHble nu BBPTUICa/leble y'laCTKYlﬁ
P =0,07bv (H -+4,3L,)+0,005Q (1,6H + L.f1),

rie b — wupuna xkeaoba B csery, M; H u L. — coOTBeTCTBEHHO BHICO-
1a moAbeMa rpysa W AJHHA NepeMelieHud rpy3a B rOPH30HTaJbHOM Ha-
npaBJ/eHHH, M; U — CKOPOCTb, M/¢; Q — NpOH3BOAHTENBLHOCTD, T/4; fi —=
KO3(MUIMEHT TPeHHS LACHINHOTO FPy3a O CTeHKu xeaoba.

Hlupuna xenoda aas psaoBex rpy3oB b>=(3,3+3,6) a’; ans cop-
THpOBanublx b= (6+74) a’, rie a’ — pa3Mep THOHYHBIX KYCKOB.

Oco60oil pa3HOBHHOCTbIO CKPCOKOBBIX KOlBejiepoB sIBJISIETCS CKpeb-
KOBblil WTAR208bLI KOHBCHep, UCTIONB3YeMblH AAS1 TPaHCNOPTHPOBaHNSA
MCTAJJIHYECKON CTPYXKKH B MeXxaHooGpabareBalouuix uexax. llraHro-
ebli Koneiicp (puc. 251) npeacraBasier co6oit MeTasJJHUYeCKHH Xe100
2 ¢ npuBapeHHbIMH BHYTPH ero HCNOABHXKHBLIMH yrnopamu [ — lusna-
Mu. BayTpu xenoba pacnosoxena wranra 3, Takke cHabXkeHHas LIH-
navy 4 w omuparowiasics 6ajKoét 6 Ha jaHo xegoba. lllranra voxer
JIBHTATLCSl MO AHY XKesoba B HanpaBasiowux 7. C NoMOLBIO Ti1pag-
JHUECKOro TOJKaTtesasl 5 IITaHra CoBepllideT BO3BPATHO-NMOCTYNATeMdb-
ibie aBuxKeHus. [1pu paboyeM XxOje ITaHra CBOWMH LIXNAMH NpoOTa-
KHBaeT BIEPCI CTPYXKKY, Haxodsulyiocs B Xkeaobe. [1pu o6patiov 1Bu-
KCHHH WTaHra NpocKaab3biBaCT N0 CTPYXKKe, KOTOPAs YAepXUBAGTCH
oT obpaTioro ABIXKeHNs HenoABHxKHBIMH munamu 1. lltanroseie KoH-
BCHCPBI HMEIOT 1IMHY A0 75 M, Xoa wradrd 1,5—1,75 M u ckopoctb
aBiKenust 5—10 y/Mun.

3TH KouBeflepbl OTJIHYAKOTCA NPOCTOTOl KOHCTPYKLUHH, H3roTOBJE-
HHs, peMoHTa H 3Kkcnayaraiud. liltanroBele ckpeGkoBble KoHBeiiepht
OGBIYHO pacfo.1arafpTcs HenocpeACcTBEHHO NOJ NOJI0M LeXa H NCPEKPHI-
BAIOTCH CBEPXY NJalKaMmll Il naMTaMu. Mcecta 3arpy3ku nepekpbiBatoT-
Csl OTKMAHBIMMU JTHOKAaVH ¢ pelucTxkoit. HegocraTok 3Tof KOHCTPpYKUUH —
KOHLENTPalHUs tia AHe Kejl00a Meakoi cTpyxku. [Tosatomy pas Tpatc-
nopTypoBallig MCJIKOM CTPYKKHM HNPUMEHSIIOT OObIYHbIE CKpeOKOoBLle
Koupefiepbl ¢ BLICOKHMH CKpcOKaMHu.

st TpailcnopTiHpoBaHHs LITYYHBIX FPY30B, B YAaCTHOCTH Ha aBTO-
MAaTHUCCKHX H TNOTOUIBIX JHHUSX, HaXONAT NPUMCHEHHe TeJdeeu-
HblC KOHBeEIleph, HMCIOUIHe H30THYTYIO B BEPTHKAJIBHOII 11111 ro-
piisouTaabliofi naockoety Tpaccy. Llenu 3THX KouBefepoB cocilliHCHDE
C TeIC)KKAMH, NePeIBHTAIOLWMMICA Ha KaTKax nmo pesbcaM. Ha pie. 252
Nokasan JIMTCHHLI TeJACKeullblii KOHBeHCp, npeiHasuaucHubli gas
TpaicnopTHposatliust JIuTCilLX gopm. B 3T0M xoHBeHepe HA NOBOPO-
TaX TPACCHl NJHTL, JCKALAC 1A TeJCKKaX, 3aLUIA0T XOA0BYI0 4acTk
OT Kanedb PAaciianieniioro Metasgsa M yacTii (HOpMOBOYHOI 3eMaH
6.1ar01apst WapHIpHbIM COWICHEHUSIM, CO31aIOUIHM NCNPEePbIBIOCTL NO-
Jgorna. Jdas npelynpexkIcHHA €X01a TEICHKCK ¢ pesbca la 3aKpyrie-
HEAX NyTH B JdaHiuofl KOHCTPYKLHNW BMeCTO KaTKoB ¢ pcBopaamil, Co3-
LAK0OWHVHK B TAKINX YC.I0BIstx 00JbUINE CONPOTHBICHHS NePeaBilKCHHIO,
Ha TCIeXKax yCTailoBIenb! HaNpasIsoulHe poauku I, nepevelaiomue-
Csl MEXK 1Y Hanpap.asiowuva 2,

Teaexki KoHBeliepoB MOryT ABAraTbCsl HENPCpBIBHO WJAH C OCTa-
HOBKaMH.
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Beprukaanno 3aMrinyinie Kousedficpbl ¢ Tpaccofl, pacno.oxenuoil B
BepTHKAJILHOI MA0CKOCTH, Dodec KOMIAKTIL, TAK KakK ¥ HHX Aosocras
BCTBDL [IPONCQIMT 1101 padoucii BCTBLIO, O11AKO B 3TOM caydac o0bluHo
HCNO/bL3YETCsl TOTHLKO 0/11a padovas BT B eopusonrasvno 3aMKHY-

-M"“h\%’\‘_xr‘
S - e} g 'L'IJE-
/K V‘J&Ju‘_.;.“._ <UL el J/ e

4'/"” Yo -2

Puc 252 Tenemeunbly JeutodHpiit  Koureifiep €O COJIOUIHLIMH 3K PAHHPYICLIHMHE
MJAHTaMH

TOLX KOHBCUCPUX HCHO IL3YIOTCH 08¢ BC1BI, N0 3TOT KoilBeiiep 3aHiva-
€T 3itaun1€e.16110 HOAbLIWYIO 11,1010a b

Becbva akrtyaibHon sajaucii COBPCMCHIIDTO NPCH3BOICTBa ABIAET-
¢ Dccreperpy3ounoc TpPaHCHOPTHPCeBAalUe IPYy30B (B 0COOCHHOCTH
WTYYHLIN H31C 1T 11 KOVMILIEKTYIOLUUIX Y3.10B) [0 C10/KHOH NpPOCTpaH-
CTBEHIIOI Tpacce MO BCCM ONCPAILIHN TCNHO TOIUCChOro npoilccca. Jta
3ajaya ycreligo peluaeTcs ¢ MOMOWBIO HOABCCHBIX L enHBblX
Konpciiepon pasauunsiy THHOB I'py3nl, nepesMeniaessie MOABCCHB-
MH KOHBCHCPAMIL, NPI TPAUCIOPTHPOBAHHA MOMYT NOisEpPraTbesl pas-
JHYIDLIM TCNHOJMOTHUCCKIM ONICPANMSIN OUIICTKE B LECKOCTPYHHBIX Ka-
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Mopax, Hakwdjacny B "1])()()(.‘CTI))1HII)[\ rawvepax, Tl)aB.‘lCIHII() HJIH ODPOMNHUT-
h( B BaHHaxX ¢ XUMHIUCCRHMIL pACTBOPaMi, OKpacke, CyluKe it T. I

[To xapartepy COCGHICHIST ISIOBOIO 9JICMCHTA ¢ TPAHCIOPTHpYe-
MBIV TPY30M Pas.iHuator ¢JC,(VIOUUIC TIIBE NO1BCCHBIX KOIBEHCPOB

epysonecyuui Keuseiiep (puc. 253, a), y Kortoporo Kapertku I ¢
1 0IBCCKauit +f LISl TPY30B IOCTOSHIIO COeAHlieHBl C TATIOBLIM 3.1€MEH-
10M 3 I HCPEMCILAIOTCS 110 HOABCCIIOMY OVTH 2, BjOJb KOTOPOrO JABH-
METCH TITrOBBIIT JJCNCHT,

) R —— — - .
. ‘ [—— -
AN o) o)
| | ol s B \
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BRE & &
L7 A V7 . e o . cor Y.

Puc 253 CxcMbl M0JBCCHHIX KOHBEiiepoB

ToArqrOujui wonseiiep (puc 233, 0), y KOTOPOro TeJicAKi 3 ¢ noa-
BCChaMH H 1151 TPY30B 11C HMEIOT ¥KOCTKOro Kpelietiist ¢ TATOBBIM 3Je-
\CHTOM | 1 ABHAYTCS ¢ HOMOUIBIO TOIKATE et 2, sIBASIOWHXCS HaCTbIO
inr0BOro 3qacMcHta TAroBelil 3JCMCHT [ ¢ TOJIKATCISMIT 2 IBIDKCTCS
110 CBOCMY MOJIBCCHOMY NYTH, @ TCJCKKH € TPY30M — N0 CaMOCTONTC.Ib-
HONMY TPY30BOMY UYTH 4,

epy3osedyuuid KoHrehep (pilc 253, 8) ¢ KapeTkau [/, coeiitlcH-
HBIMIL C TSITOBLIM 3JeMeHTOM 2 H HVICIOLAMH crncluranbHbie 3aXBaTH 3,
1 OTOPBIC 3ALCILISIIOT BCPTHKA 1bHBIC WTaHI 4 TCICKEK, NCpeIBuralo-
HLANCH 1O HOAY

[To.tsecnoil rpysounceyiuyii nousedicp (pue 254) cocTOHT 113 3aMK-
1y 1010 TATOBOLO 2J1CMCHTa 3 ¢ KaDCTKAMIL, MOLICPAKUBAOWUVI TATO-
BBUE 9JTCMCHT U COY/KAWMMHE 405 Kpeldeuns noiasecox 2 Karin kape-
10K ¢ NOMOUILI0 TATOBOIO .1¢MCHTA NCPENMCIUAKTCH MO 3aMKHYI0MY
HOABCCHOMY MyTH / B KaucciBe 1500BOTO 370eMCHTa NMPHMCHSIOT LUCNH
I CTAJbLLIC KaHaThl XOAOBLIMH IVTSAMIL NOJIREGCHLIN KONBCHEPOB
OOLIMNO SEBISTIOTCH {1aNPaB II0MLIC € .13} TABPOBBIM Npoginiey Kowuer-
PYKILHS NOIBCCOK TPY3NHCCVILEIO KOHBCHCPA ONPCICAICTCST BILIOM Py~
-4 11 Hasnavetney Kouseficpa (puc 235) Oun Kpenstest K KapeTke LM
1PUBCPCC WAPHHPHO, uTOOLL MpI NPOXOKJICHHH N0 BEPTHKAJILHILIM H
HAKJIOHEBIM YUACTKay NOABCCKH HC MEHAMI ¢BOCH opliclHTalllld, 1le 20-
1y Cha3st COCKAILILIBANNS TPY3a

Buaaroaaps rudrocti TAroBoro saevcura (iCHi) TPAcca noaBecHO-
0 KOHBCIICpa MOMKCT MPOXOIHTh MO HECKOJbKIM 3Taxav 1 O0OXOAHTb
upengrersds Ilojsecnon myrth Konseiiepa ofblutio pacnosaraercss B
BEPXICH vacTil 31aHdAa, 1, CJC/I0BATCAbLHO, HOIBCCHOR KoliBeliep He
1@1MMaCT NPOH3BOICTBCHHOM MJ101A1H llexa Doabliast NpoTAXKEHHOCTb



Puc. 254. O6wmuit ByA rpy3oHeCyllero NOABECHOTO KOnBellepa



NOBCCHOrO XOHBeficDa B COYETAHIIM ¢ ero NpoCTpaHCTBenilon THO-
KOCTbIO NO3BOJSICT OOC.IYXKHTb OIHHM KOHBeliepoM 3aKOHUCIHBIA Npo-
H3IBOACTBCHHLIA LHK. MPH BO3MOMKHOCTH WIUPOKON aBTOMaTH3auHH# ABH-
Meliis Konpeiicpa, ajpecosaliisi Tpy30B U BHIMOJUCHHS Pa3JHUHBIX MO-
FPY30UlO-pasrpy3ounnlx oncpaunii. Bee 3TH npenivyuiccTBa nolBecHbX
KOHBCHACPOB cacaasdi X Haubo.ce pacnpocTpadHeHHbBIMH cpelCTBaMB

Pue. 255. IMoaBeckH AJs TPaHCNOPTHDOBAHHS H3JENKA NOABECHHM Tpy30HECY-
WM KOHBeHepoM:

a — ¢ UHJHHAPHYECKHMH JIOTKaMH, 6 — ¢ NOJKaMH

1151 BHYTPHLEXOBOIO ¥ MEX1LCXOBOrO TPaHCNOPTUPOBAHIS IPY30B H I
MEXOnepalHolHoH nepelayd W3ACJHi B HOTOUHOM NPOU3BOICTBE.

CoBpeMeliHble TOJBECHbIC KOHBeHepbl HMCIOT BeCbMa LINPOKHIT AHa-
nason napaMeTpoB: Macca TPAHCNOPTHPYEMBIX I'PYy30B — OT Ao.1Cll KH-
jJorpamMma A0 2,5 T, pa3Mepbl Ipy30B — OT HCCKOABbKHX CalTHMETPOB
10 12 M, ckopoctb ABuxKenust ot 0,1 10 45 w/MuH; anuHa Kouseiepa
a0 500—600 M rnpu oAHOABHraTeJbHOM NpPUBOJe If 0 2—3 KM — NpH
MHOTOABUraTe 1bHOM NPHBOLE.

CkopocTb ABHMKEHHSI MOABECHOrO KOHBeiiepa 3aBHCHT OT ero Ha-
3Havenud. Hns TexnosoruyecKux KoHBeliepoB CKOPOCTb TPaHCHOPTHPO-
BaHKs ONpefessieTcd PUTMOM TEXHOJIOMMYECKOrO Mmpolecca; AJS KOH-
BeflepoB, He CBA3alHBIX ¢ BHINOJHEHHEM TEXHOJOCHYECKHX omepaudil,
CKOPOCTb 33aBHCHT OT 3aaHHOH MPOH3BOJAMTEABHOCTH H ClNOCoOOB 3a-
rpy3ku ¥ pasrpy3kH. [luana3on ckopocteit cocrasaser 0,1—30 m/mun.

Kapetkn (puc. 256) umeloT crajbHble KaTKH C MOBEPXHOCTHIO KaTa-
Hud, 3akanenHoi g0 teepaocty HRC 42—45. Och kaTka HaKj0HEHA K
ropH30HTYy Ha yro. 3°30/, 4TO npuMepHO paBHO NOJIOBHHE YIJa HAaKJIOHA
IIOCKOCTH NOJIKH JABYTaBpa. JTO yMeHbIIaeT NPOCKAJb3biBAHUE KaTKa
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MO OyTH U YBCJAHYHBAGT M3LOCOCTOHKOCTb. Harpysky Ha KapeTky BbI-
6upaioTr TaknM odpasoM, uTOGLE JOATOBCHIIOCTb NOJMIMIHKKA OblIA He
MeHee 32 TbiC. U.

Ecan Bec nepescuiaeMoro H3JgesiMsi NpeBbIIACT JOOYCTUMYIO Ha-
TPY3Ky, IPy3 NMOJBEIHBAIOT HA JABYX KapCTKax C NOMOUILIO CrelHalb-
Hoii Tpasepcol, sl YMCHbIUEHHS AaBJEHHs HAa KAaTKH MPHMEHAOT He
TONBKO ABYXKATKOBBIE, 110 1l YETHIPCXKATKOBLIE TesaexKH (puc. 256, 6).

Puc. 256. Kaperku:

a — HopMaabiaf; 6 — cuapenuas

Paccrositne Mexiy KapeTkaMu onpcieasieTcss WaroM pacHosoXenus
NOABecOK H 3HadyeHHceM paauyca BepTHKAILHBIX M3rHOOB Tpacchl KOH-
Be#tepa. lnsi koHBeliepoB ¢ BepTHKaJbHBIMH MeperH6aMH KapeTkd pac-
nojaratoTcs oOblyIilo Ha paccrostHiy 4—10 waroB ucnu, Ho He Oollee
800—S500 wwm. INpu oTcyTcTBHH BEpTHKAJbHBIX NMeperdGoB wiar kKaper-
KH MoXKeT Obl1b yBeauucH 1o 1200—1600 mwm.

B rtogakawuinx kKouseilepax, Haubosiee Jerko noaaalomuxcss aBTo-
MaTU3auMH, TPY30BBIC TCIACKKH 6 (puc. 257) ¢ noaseckaMu mJaf rpysa
NCPCMELIAIOTCSH MO CHEUHAJBHOMY [PY30ROMY NYTH 5, a KapeTku 2 Ts-
rosoil 1enu 3, NOAAEPIKUBAIOUIMC H HANpaBIAOUHe 1eNb,— N0 TATO-
BOMY 0yTH /, pacnofioxCHHOMY 3KBILIMCTAlTHO rpy3oBOoMy nyTH. Ta-
TOBLIl # TPY30BOf NYTH coCIMICHibL MCK 1Y cobolt xomyTamu 4. Ha Kop-
nyce rpy3oBoH TCJEHKKH CMOHTHPOBAlIBI MepeilHnilt U 3aAHuli ynoph 7,
C ITOMOHILIO KOTOPBIX TEMNCKKA BXOAHT B 3aUCMAJICHHE C TOJIKaTeaeM 8,
VKPeNACHHLIM Ha KapPCTKe 1l MCXAY KapeTkamu nend. Oauu U3 yno-
poB Bli&ll&IO,’lCﬁCTBy@T ¢ ToakareacMm 8 Npv JABUXKCHHH N0 TOPHU30HTAJD-
HOMY MIYTH H Ha NOABEMax, a BTOPOH yrnop — Ha cnyckax. B nyHkrax
OCTaHORBKI!l THAIOBbIft NYTh NMOMIKHMAETCA Haj Fpy30BbIM, TOJKATE/bL BHI-
XOHT H3 3aUCMJCHHS C YNIOPOM M TeJckKa ocraHasauBaercs. Tak xak
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rPYy30BbIC TCJICKKH HC COJHHEHbl XKCCTKO C TATOBOH lenbio, TO, MpH-
MCHSS1 Ha NYTH, 110 KOTODOMY MepcMellaloTesa rpy3onpbie TCJACKKH, Ile-
pEBOJHBIE CTPCAKH, MOXKHO BPYUNYIO HAH aBTOMATHUCCKH OTBO,IUTh rpy-
3JOBBle TeJCKKH 1a OTBCTBJICHHSI ¢ OCHOBHOro MyTH, TIC lajl rpysom
IIpOH3BOJSIT TCXHOJIOTHUCCKYIO Ofltepaiuio, H 3aTCM CHOBa BO3BpallaTh

N @ hEaR @
@) Al ll=Ae)
i
,@I =
{@’l T\!/f
=
L

Puc. 257. XoaoBas 9acTb TOJKaOlWero Kouseiiepa

12 OCHOBHYIO Tpaccy A4 JlaJbHefillero CJae10BaliMs. ITO N03BOISET
901HCIMHUTD B OJAHY, N10.THOCTBIO aBTOMATH3HPOBAHIYIO CHCTCMY OT 10b-
Hble, Aayke PasgHUHBIC MO PHTMY, TPAHCHOPTHLIC 11 TOXHOJOMDMCCKIC
auHHd. Ha mMecTax TCXHOJOTHYCCKHX ONCpailHi TCJACKKA CAVIKHT Hepe-
vewawomuMes ctenaaxkoM. Ha nepoit onepaiuin notoka 3aroTOBKY
0epyT ¢ MOJBCCKH TCJACKKM 1 nocnc oOPaboOTKH KiaiyT ce CHOBA HA
1101BCCKY i INO1TaIKHBalOT aaqabule. [locie nocaciHeii onepaumin Te-
JeXKKa YCTPeMJSICTCA K BXOJHOH cTpesnke, Hanpasadlowcit ee na oc-
HHOBHYO TPaccy, M 3aTeM TPAHCHOPTHpyeTest Ado Ha ciaenyouit Tex-
HOJOrHYCCKHE MNOTOK Aas Jdasdbneiuwcii ob6padoTku rpysa, aubo Ha
cKaai.

Toakawwui Kouseilep 1nospojser 6e3 MNCPErpy30K OCYIUCCTBISITh
caeayloulie onepauHu:

MEPCBOARTD TCJACKKIL C TPY30M ¢ OIHOrO KOUBeHepa IUMH MPHBO,IHO-
ro yvacTKa Ha APyrofi ¢ novMoubIo aBTOMATHYCCKUX HIH THCTAHIIHOIHO
YAPABJISICMBIX CTPCAOK 1111 BHIBOAHTL TEICIKKY K paboucMy MccTy;
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ABTOMATHYECKH pacnpeledsTb IPpy3bl NO CKJAAICKHM NyTAM, NPOU3-
BOJSl O1HOBPEMEHHO HX CODTHPOBKY IO MapkaMm M pa3vcpa; lIpH 3TOM
Ipy3bl MOFYT XPaHHTbCS A NOJBCCHBIX AYTAX HAH aBTOMATHUECCKH pas-
rpyXatbecs Ha CTe11aXH;

BbI,1aBaTb IPY3bl ¢ NOABCCHLIX CK.1a/J0B B 3aJaHHOM PHTME H nocJe-
JAOBATEIbIOCTH C MOJa4ueH HX HEMOCPCICTBCHIO K padouemy MCCTy;

OPraH130BLIBATL COOPKY 1ENOCPEeICTBeHHO Ha MOIBECKAX KoliBeHe-
pa, npuuycM cOOpPKA B 3aBHCHMOCTH OT TDPY/JOCMKOCTH OTICIBIILIX TeX-
HOJIOrHUECKIIX Oncpauiil MoxeT GbITb OPraHu30BaHa Kak ¢ napaJnedn-
HbIM, TaK H C MOCIC10BATEIbHBIM NOTOKOM;

NIPOH3BOINTh MEpeMEeLLCHHe TeJeXCK ¢ TPYy3oM MO BCPTHKAIH 118
noJlaun ero K padoucMy MeCTy HJAM MEpeiadd Ha KOHBCHCPIILIC JIHMHHUH
APYTHX 3TarKell, 4yTo MO3BOJsCT, HANpIMep, YCTanaBJIHBAThL TPAHCHOP-
TUPYCMY10 3aroTOBKy Ha CTaHoK 06e3 KaKiux-100 J10MoJHITEILIBIX fe-
PErpy304HLIX CPCICTB;

MEHATL HA KOHBCHCPE PACCTOSNHC MEXY Ipy3aMu N0 TeXHOJOorHue-
CKOil HCOOXOIMMOCTH (HanpliMep, B KaMepe /s OKPACKH pacctosiHue
HOJXKI0 ObITh YBEJHYCHO, @ B CYWHJIKaxX B UCJAAX YKOHOMHH M.Iowla-
AH — YyMEeHbIICIIO);

nepelasaTb U3icaue Ha NOBTOPHYIO 06pabOTKY uepe3 BO3BPaTHYIO
NeTJ10, ecal IIpH NMpoxolde uepe3 KOHTPOJbHBIH MYHKT OO NPH3HAHO
AeeKTHBIM;

co3natb BOJgH3H oT paboucro Mecra «OyepHeiey TMoABCCIIbIE CKJa-
Abl, KOTOpbIC, pacnojlarasce nojJ MOTOAKOM, HE 3aHHMAOT IIPOH3BOA-
CTBEHHON MAOILAIH U B TO K€ BPCMS NO3BOJAIOT BLIPABHHBATL HCPAB-
HOMEPHOCTh M01a4l 3aroTOBOK, HEHU3DCKIYI0 B CAOMXIIBIX TCNHOJOTH-
YEeCKHX NOTOKaX.

B nocieatue roabl IUPOKOe NPUMCHCHHE TOJAYYHIH YCOBCPLICHCT-
BOBAHHLIC CHCTEMbl MOABECHBIX TOJAKAIOUWIMX KOHBCIIepOB ¢ aBToMaTHue-
CKHM aipecoBaHHeM Ipy3a, N0O3BO.IAI0HIHE HCKIKUYUTD TPY.10eMKIIC pa-
00Thbl, BEINOJHSEMblE BPYUHYIO.

K Heloctatkam ToJIKAOWUX KOHBEHEPOB CACAYET OTHCCTH:

60.1b1IYI0, UCM y TPY30HECYIICTo NOJABECHOI0 KOHBeilcpa, radapur-
HYIO BBICOTY. YBe/HueHHe BBICOTH B pAAe caydaeB pocturact 600—
700 MM u ob6bsicHACTCH Ha/MuueM ABYX NyTell — TSIrOBOIO H rpy30BO-
T0, pacno/JoXeuHblX APYT Hai APYroM, H WTAHIH A4S aBTOMATHICCKOTO
aapecoBatus;

B 2—2,5 pa3a Bo.ec BricoKasi Macca KOHCTPYKIUHH, NpHUXo1silasncs
Ha eAMHMIY JJIHHBI TPAHCMNOPTHPOBAlNS, UTO Takke 0BLACHACTCS Ha-
JHUHCM ABYX nyTeid W ABYX TeJexCK — TANOBOU na Uerll 1l FPY30BOi
A NOABCCKH I'py3a.

Beoesieraie toro uTto TodKamouiHi MOABCCHON KoHBElep clomtee,
TAXKCJACC H IODOKE NIOIBECHOr0o rpy30Hecyllero Kouscicpa, cro leae-
COCOPA3HO MPUMCHATE NPIH CIOKIBIX TEXIOJIOrHUCCKIX MPOICCCaN. TPC-
6y1cHuiX B pasHLIX NYHKTAX Pasaultiibix 0O BPCMCHI TPAHCHOPTILIN H
TEeXHOJOMIUCCKHX Onepaunid W aBToMaTHueckoll nepelaus rpy3os 06e3
NepCrpysKH ¢ 01HON TOXIIOJIOTHUECKO) JHHUU HA JIDYrylo, a Takke 114
€03.1aH15 MHOTONOMCHKIATYPHBIX CKJ1a,10B, ob6cCneunBaloOmlix KoMI-
JexTHoc 1itaHune cOopounuLix notounblx JuHU#A. [Ipn 6071ee nmpocTwix
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1CXHOJMIOTHYECKHX MpoUeccax 3KOHOMHYHEe MPUMEHNTh IPy30HecyulHe
10 1BECHBle KOHBEHEpHI.

BHHWUUWUIITMAL paspaboran pfAj MOABECHBIX TOJKAKOIIHX KOHBelie-
OB ¢ TPY30nOIbeMIOCTbIO Teaexek 12,5; 50; 125; 320; 500; 800 u
1250 Kr, CO CKOPOCTHIO TPAHCNOPTHPOBaHHs 18—20 M/MuH,

Tarosbiit pacyer NOJABECHBIX FPY30HECYLIHX M TPY3OTOIKAIOUHNX KOH-
#C/ICPOB MPOM3BO.1HTCS ODIMENPHHATHM METOJ0M — MOCAE10BaTeNLHEIM
\ VMMUPOBaHHEM CONPOTHBJCHHUA HA ydyacTKax Tpaccsl KouBeiiepa. Ilep-
0llauaJbHOE HATHXXKEHHE UENW Yy rpy3olecyllero KoHBelepa NpuiH-
slaeTcsa paBHMM Smin=0,5--1 kH, a y roakammero Smm=1-+2 xH.

TsaroBblM 3/MeMeHTOM TIpy30BefylLIEro KOHBeMepa CJAYXKHT Ienb,
~nab)KeHHas 3axXBaTOM — KPIOKOM, ToJakatesneM, Tsiroif. Llens pacmo-
JaraeTcs Ha 10,1y Lexa, noj NOJIOM HAX Ha MogBecHoM myTd. B rpyso-
JCAYUIEM MNOJBECHOM KOHBedepe A4s TPAHCMOPTHPOBAHHMA rpy3a HC-
0Ab3yeTcsd TesleXKa, nepeMenlamiinascs no nojy. DTH TeNeXKKH, pac-

raBJACHHBIE C OMpeNeNeHHBIM lIaroM N0 BCEH Tpacce, MOMKHO JICTKO

SBOAMTHL Ha Tpaccy WM BBIBOAHTHL ¢ Hee. I'pysoBeayuine Kougsefieph
UHPOKO NMPUMEHAIOTC AJA nepemelleHus KpynHorafapUTHLIX H TsXKe-
ILIX TPY30B B YCJAOBHSIX MOTOYHOrO NPOU3BOACTBA Ha cBOPOUHLIX pabo-
1aX W Ha TexHojorudeckux aunuax. Ilpu ucnonb3oBaHuM rpysoseaylie-
0 KoHBeiiepa, Hanpumep adast c6opku asromoOuied HJIH TPakTOpOB,
131ende ncpemeulaercss Ha coGCTBEHHOM KoJecHOM xoapy. CKOpOCTb
{BHXKEHUS U3JeaHs OnpelessieTcss PUTMOM TeXHOJOTHYeCKOoro npouec-
a ¥ o6blyHo cocraBasier 0,1—6 ™m/MuH, HO MOXKeET AOCTHraTb 35—
10 m/mun. O6GbiuHO Tpacchl 3TUX KOHBe#epOB TOPH30HTAJLHLIC HJAU C
ieboabpwuM (no 10—15%) yxnoHOM, ¢ NOBOPOTOM B TOpPH30OHTAJbHOM
:1;10cKOCTH, BeaeactBre 6oMblUMX pa3zMepoB TeseXeK palHychl HX NO-
JopoTa HOCTHrapT 5 M. DTOT TUM KOHBeilepa MOJY4uJ IUHPOKOE NMpH-
vieHeHHe Ha Bcex oObeKTax, rie Heo6xoauMa COPTHPOBKA W pacnpe-
1eJeHHe NPUOBBAIOUIMX IUTYYHBIX TPy30B (CKJaabl, DaraxHele oTne-
ICHUS, COPTHPOBOUHBIE OTMAEJEHHS Ha Ke1e31U0J0POXKHBIX CTAHUUAX
! T, 0.}, DTH KoHBellepbl MOTYT TPAHCMOPTUPOBATb 3HAYHUTENLHO GoJece
isDKesble TPY3Hl, YeM NOIBCCHBIE IPy30Hecyulde U TOJKalouHe KOHBCH-
DBI.

Jast moaneprKuBaHUs HEOGXOAMMOTO HATSIXKEHHUS LENU [01BCCHOrO
{OHBeflepa HCMOJb3YIOTCS CliellHalbible HaTsKHbie yerpoitersa. Cuay
laTsXKeHUsT MOXKIIO C0371aTh, HanpuMep, BecoM rpysa. Takoe ycTpoii-
T80 (puc. 258, a) cocrouT U3 HeNoABMXKHON paMbl I, Mo KOToPO# Ha
IeTbIpex KaTkKax MepeMellaeTcst TejaexKa § ¢ NMOBOPOTHON 3Be3104KOH
2 (unm ponukoBoi GaTapeeft), cayxaeit Ajs1 H3MeHeNHs Hanpa,Je-
1isl asuxKeHus TArosoil wemu. (Ilpu Gosbluux paauycax MOBOpPOTa XO-
10BOro NMyTH NPHMCHEHHC HATSXHOrQ yCTPOHCTBA C POJHMKOBOH BaTa-
peeit sBasiercss Jyuinm  pewtendeM.) TlpucoesnHenne MOBOPOTHOTO
VYacTKa NYTH, PacCloJIOXKEHHOTO HA TCJEXKE, C nyTeM 5 KOHBCiHEPHHX
KaPETOK B LleXe OCYUICCTBJSIETCS C NOMOILbIO Pa3/BUXKHOrO crblka 4.
Inst BBIKJKOUCHUS KOHBeHepa HJH BKJIOYCHHA CHTHAJNH3ALHM NATSAXK-
loe ycTpolicTRo cHaBXKaeTcsl KOHEUHbIM BBIKJlOuaTesaeM, cpabaTtniBalo-
UIMM NpH NPOXOXKAEHUH TEJNEXKKOR YCTAHOBJEGHHOTO X013 PerysupoBKH
sHaTsokenns, HaTaxeHue ulenu Moxer obecneyuBaThCsl BECOM HATAXK-
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Horo rpysa 6. Harspxenie MOMUO PEryaHpoBaTh M CHIOH NPYKHUE 7
(puc. 258, 6), XOTst waule HCNMOAB3YCTCH IPy30Boe natskcHue. Xoa ua-
TSAMHOIO yeTpoiicTsa HaznauyawT B apeletax 200—500 vw B 3aBucH-
MOCTH OT L1ara TATOBOH uend (HAH AJHHB! OTI/bHbIX €€ Nepa3bopHbixX
ceknuit). JLast TAXKCABIX 1 LTHHHBIX LEHIbIX KOHBEHEPOB PEKOMCH,IYCT-
CH MPUMEISITL IPYXKIIIO-BHITOBbIE HATSMXHLIE yCTpOHACTBa, cnocudct-

Jnesome e
B v = By R - B vy B s N
e T e —— D 1 g B
N pra— = -0 =

Puc. 259. Cxema paGoTul laralouero xkonpeiiepa

BYIOUIHC YMEHBLILUCHHIO JTHNI3MHYCCKIX YCHINH B 2JCMCHTaX KoiBefiepa.

B pasanuneix obaacTsix 11apoalioro XO03siMCTBa HANOST IIHPOKOC
npuMenenne wtaearonjie KoOHBCHEPBl, OCYULICCTBAAIOULIC HepeMculciue
IWTYUHbIX H3ACTHH K COOTBCTCIBYIOULEMY TeXHOJAOrICcKoMy 060py.10-
sano, Hlaratomui konpe#iep (pHc. 259) cOCTONT H3 HENOBUMHOH
pamul I, anupawoulefics Ha GyHAaMCHT, ¥ NMOABHXHOA pambl 3, LIEHTPU-
PYCVIOH poJHKkamit 2 1 onupalonteiicst Ha podanki o, cnabxkennoil Tak-
AC UPHBOIAME NI0dbeva 4 u nepeaBrKenns 6. I'pysnl yeranasmiga-
10TCs 1A HElOIBIZKHOIT paMe ¢ onpeiceacunbv mwaroM (noaoexciic /).
Hpi noaveve AOJABHALOR pambl Tpy3nl APHNOINHAMAIOICS HAL HOTO-
ABMZAKHONT paMoit Ha 10—20 mm (moaoskcenue I1). 3arem pKIouacres
HpHBOA MEPEeABHXCHHSL H [0ABHXKHAsi paMa BMCCTe ¢ Tpy3aMH mnepe-
MelaeTcess Ha OAMH liar Brepej], YCTanaBJuBas Irpy3bl Ha CJAC1YIOLLYIO
paGouyio nozuunio (noaoxenuwe [1ly. 3atem caeayer onyckaHue IM0-
ABIDKHOR pasul, NP KOTOPOM TPY3bl QMYCKAIOTCs i YCTaHaBRIHBAKOTCS
i1a Henmo,IBUKHYIO paMy (moJoxkeHne [V), a noABuXKHasA paMa ONycKaeT-
Cst CIME IBEKC 31 HepeveliacTes afpaTHo B MCXo1H0C mosaokenue. -
1A TOPHI0NTABLIOIO 2014 paMmbl Koaceddaetea ot 2 16 3 M, BEPTHKAb-
Hput Ao pasen 30—50 M.

3arorosku, Tpedywunie 06padoTki, A160 3aKPCNIIOTSH B PUCHO-
cofaaiugx, nepeMellalouixcest 0O HanpapAslioOUINM M 3aKpenasieMLIX
Ha OTICJLHBIN NO3HUMX, AH0O NPHCIOCOBJACHHS MMCIOTCH Ha KaX10#
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nNo3nuiy, 0 3arOTOBKA nepeMelnaercs orgenbHo oT HuX. [lepea nepBoi
YCTanoBKoi AodxHa OblTh 06paboTaHa 6a30Basd MOBePXHOCTb AETAJH,
Ha KOTOpYIO OHa H yCTaHaBJWBaeTCs.

Oyukuuy 06cyKUBAIOLIErO (1ePCOHANa HA aBTOMATIYECKHX JIHHH-
X CBOAATCS K MOjAaye 3aroTOBKH Ha [CPBYIO NO3HLUMIO KOHBelepa.
Hlaratoumune c60pourble KOHBeepbl SABASIOTCS YAOOHBIM TPAHCHOPTHHIM
CPeACTBOM, TAdK KaK B MePHOA BO3BpalleHHs NMOJABHIKHOH paMbl MOXHO
fPOU3BOANTL TCXHOJOTHUECKHe onepauuu. Beseacrsue npepbiBHCTOrO
XapakTepa ABHMCHHA KolBeHepa BpeMs npeObiBaHHA Ipy3a B HCNO-
JABUXXHOM COCTOSIHHH MOXKeT ObITb JI00bIM — B COOTBETCTBUU ¢ Tpebye-
MOfi ANHTCJALHOCTBIO TEXHOJIOTHUYECKOH omepauuu. YnpasJjeHue pabo-
TOii Kousc#iepa MOXeT ObiTh aBToMaTH3npoBaHo. CpeaHsis CKOpOCTb
nepemeuelss rpy3oB Ha TakoM KOHBefiepe mpHHHMAaeTCsl [JOCTAaTOUHO
BbICOKO} (10 10 M/MUH), HO K 32XKHMHBIM NPUCIOCOBICHHAM 3aTOTOBKA
J0/1XKHA NMOACGHTH ¢ MaJofi CKOpPOCTbIO, UTOOLI OHa MOrJla TOYHO BCTATb
#a ¢ukcupyowme mTudTH. Jnd co3fanns nepeMeHHOR CKOPOCTH ABH-
JKEHHA ¢ NIaBUBIM 3aMeAJeHHeM B KOHUE X0Aa HPHMEHSIOT KyJHCHble
MeXaHu3Mbl WIH CIEIHaNbHbIe NEeBMO- UMY MHAPONPUBOJH.

Npusoabl uenubix Kouseiiepos. [IpUBOLE cO 3BE3NOUKOMN
YCTAHABJMBAIOT OGLIYHO HA MOBOPOTe Tpacchl KoHBefepa. [Ipu Buibope
MeCTa DPacnoJgo’XeHuss MpHBOAA CleAyeT CTPEMHTBCA YMCHbILATb MakK-
CHMaJIbHOC HATAMKEHHE TATOBOTO 3JIEMEHTa, KOTOpOe ONpeAensdioT Me-
TOJ0M 006X0/a KOlBeHepa MO KOHTYPY ABUMCEHUSA THATOBOTO 3JEMCHTA C
nmocrpocuueM avarpamM HatsKenu#. Haubosmee yaof6Ho mpusoa pas-
MCIIATh B KOHIE TAMKEJOHATPYMEHHBIX YuYacTKOB KouBcliepa. s
yMeHbllelns H3HOCA LenH HeoBXORUMO, YTOOH TATOBLIH 3J€MEHT npo-
XOAMJ y4aCTKH Tpacchl, uMepoliye 60/bUIOe YKHCAO Neperu60B H MOBO-
pOTOB, ¢ MHHHUMaJbHBIM HaTsSKeHHeM. Toraa notepH OYAYT HauMeHb-
wumu. JInsa koxBeiiepoB ¢ npoctoit Gpopmoif Tpaccel (rOpH30HTA/bHHX,
NOJNOrOHaKJIOHHBLIX) Hanbosee BHIOAHO pacno.araTh MPUBOA B KOHILE
paGoucii BcTBH. ¥ KOHBClepoB ¢ Bosice CAONKHBIMH TpacCcaMH MeCTOMO-
JIOXKEHHE NIPHBOJAA ONpEleslliOT aHaJlu30M HCCKOJbKHX BapHalTOB pac-
NPEeAen2HUsl HATAXKEHHA TACOBOTO 3JeMeHTa, ONpelejeHlioro MeToi0oM
06x01a 10 KOHTYpy TakK e, Kak M AJs JelTOYHBIX xonBeicpon. ITpu
pacyeTe 3a4al0TCst MHHHMAJbHLIM HATSKCHUCM LEMW B npelenax l—
3 kH (npu pacuerc ckpeb6KOBOro KouBcicpa MHHHMAJIbIOE HATSIHCHHE
nenu npuauMaercs paBHbM 3—10 kH, a4 nogBecHHX KOHBeHepoB —
0,5—1 kH). OkpyskHas cusra (B HpIOTOHAX) Ha NPHBOAHOH 3Be3l0uke
paBlia

1000~
v

F=

n,

rae P— mounocTe gBurateas npuBoaa, KBT; U — okpykias cko-
POCTb HA Naya/pHOM AMaMeTpe 3Be3R0UKH, M/C; W — KNI NpiBoia.

[dns noaBecHbiX  KOHBeepOB IMIHPOKO NPUMEHSIOT Y TJOBEH €
ApHBO LK. 3TOT NpuBoA (puc. 260) cocToHT U3 gBUraTens I, coeau-
HeHHOTO ¢ peayktopom 2 tuna KDB, Ha BeIX0gHOM Bajdy KOTOPOro pac-
NoJIoXeHa NPHBOAHAA 3BE3A0YKA 3, HAXOAANLAACA B 3aUCNACHHA € TH-
roBO# uenbK KoHBeliepa.
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ycennunnii npusod (puc. 261) B orauune oT npusoia co
1B030UKON pacnonaraloT Ha npamoanieiiiion yvactke tpaccut. OH co-
CTOUT {3 NPHBOHOW 3BC3I0UKY [ i NATsLKHON 3Be310'1Ki 2, COCIIHEH-
HoIX (rycennynofi) nenso J ¢ ynopamu 4, U3roToBI€IHBIMA 13 AcTipo-
Baniok 1 TepMooGpadoTaHHOR A0 BHICOKQI TBOPIOCTH CTAMN; YIORIOTO
(nanpas.asionicro) penbca 5 M posaukoBoi Gatapcn 6. Ilpit spaicnny

Puc. 260. ¥YraoBoii npusog

NPHBOINOIT 3Be310uKH ! ynopel ApHBOAHOR Uenu 3 BXOIAT B 3alee-
1He ¢ 3acMeHTaMy Uenu 7 Kouscfiepa, 6.aroraps deuMy H OCYIICCTB-
Jsierca nphiBeicHile Koneefepa B ABwaxenue. Haauune vroproro pefs-
ca 5 u poauxoBoi 6arapen 6 obecrneHHBaeT NPAMOTHNCTIIOE ABHKCHHE
nenen.

[IpenmyuiecTBa TyCeHHYHOro APIBOJAA, OBYCAOBINBAIOLLIHC HPVLNO-
ITHTCILHOCTL CrO NPHMEHEHHS, CJACAYIOULHC: APHBOL YCTAlARMHBICTCS
ta OPSIMOJMHCHIIOM yUacTKe Tpacchl KollBcilepa, nostoMy npii npock-
ijipoBatiy Jerdc nolobparek naubosace PALHONAABHOC MCCTO ¢r0 YCTa-
OBKI, UTO 0Co0CHNO BaXHO A8 MIIOronpHBoOAHBIX KOHBG‘IUK‘[)OB. B Me-
"FC NPHBO1a MOIYT NHPOXOAMTB TPY3bl JI0OOLIX Pa3MCPOB, NO3TOMY IHa-
MeTP 3BC310UCK TYCCHHUHOrO NpHBO,1a He ¢BsI3aH ¢ rabapuraMi rpysa
4 BHIOMpACTCS AHIUL W3 YCJAOBH JONYCTHMBLIX AHHAMHYCCKHX HArpy30K
iteny. TIpuBo11ible 3B€310UKH T'YCCHHUYHOTO NPUBOAA HMEIOT 3HaYHTeNb-
10 MEHBIUH{ 1MaMeTp, 4e€M 3Be3]0UKHM YIVIOBOro MpUBOJA, a CJeloBa-
relbHO, MEHbINHA KPYTAWUHE MOMEHT 12 WX BaJy d MeHbllile PasMephl
»1eMCIITOB MeXaHH3Ma MPHBOa. JTO, B CBOI OYepeib, BEIET K TOMY,
110 A4 obecieyeHnsd TOH Ke CKOPOCTH ABHIKEHHS XO/0BOH HACTH KOH-
seficpa npu TyCeHHYHOM NPuBOAe TpebyeTcs MeHbllee nepeiaToyHoe

443



UHCI0 NPHBOLNDLIN MeXanu3vos. XapakTep nepelaud TAroBofl cHJbl OT

ynopa rycelnHuuoil ucHi K WapHipy TAroBo# ucnd Gogec Gaaronpus-
TeH, ueM y YIVIOBBIX HPHBOIOB, MOCKOJILKY Cli1a Ha YIOPHl TyCCHUMHON

¢ HapacTaeT MAABIO i He NPOICXOAHT [I0BOPOTa 3BeHAa TATrOBOH le-

M1 OTHOCIHTCIbIO yMOpa X BaJjiKa LeMi, NO3TOMY B T'YCEHHUIIOM MpH-

BOJe Meiblle H3Hoc TRroBoil nenu. Hegocratkamu ryceHuuHoro npu-

BO/a fB.IsI0TCSt ero 6oJjice BbICOKAs CTOMMOCTb M GbICTpOe M3HAlINUBA-

HHC YTMOpPOB.

B o=

HuiS T IR

Puc. 261. TI'ycenuuunlii mpusosx

B kousefiepax, uMeounx 60JblIYI0 NPOTAKENIOCTh H §0.1bLIHE Ha-
PY3KH, 151 YMCHBLUICHUS HATANCHUA LCIH NPpUMCHAKXT MHOTOABHra-
TCbIBIE IPHBOILI, T. €, HA 01I0M KOHBefepe YyCTaHaBIUBAIOT HECKOJIb-
KO T1pHBOJIOB, JABHrartelll KOTOPHIX paboTaloT CcorjJacoBaHHO (M.
puc. 221, d).

3arpysouno-pa3srpysoussie ycTpoiictea. 3arpysky U pasrpysky nod-
BOCHbLY KOHBEIIePOB MOXHO NPOU3BOLITE HA XO1y KoliBeliepa B n00bIX
TOUKAX TPacchl, DTH onepauny BuIoANSIOT aub0o BpyuHylo, aubo ¢ mo-
MOIILbIO ClCUHAILHBIX ﬂ[)I/ICl'lOCO6.,'1(‘HHﬁ, OﬁCCﬂC‘H/IBalOluHX X aBToMa-
Ty3zauno. Pyuuyio 3arpy3ky NpuMCnsior npi TpalcuopTHPOBAHHY Jer-
KHN, a TaK/Ke pa3npix mo ¢ponve rpy3on. Econ Koupeliep npeaHa3naued
A5 ICPCMCHICH NS IPY3d OJHOI0 ONPCIeJicHHOro BHAA, TO MOXKNO MpPH-
MCIHSITh HOJVABTOMATHUCCKYIO 3arpy3ky H pasrpysky, rge Tpebyercs
UCJ0BCK, HADMI0 12101 33 X0 10M OnCpail, # aRTOMaTHUECKYIO, OCY-
neeTnasie My Ge3 npuveticHis Tpyaa uesoseka. OGBIYHO 3arpysky
I PA3rpy3Ky KouBefiepa npoH3BOIAT 11a X01Y KOHBelepa NpH CKOPOCTH
ne 6oaee 10—15 m/yin.

[Tpi agTovaTHUCCKO 3arpyaKe 31011 3aXBaTLIBAIOTCS CNCI{HAMb-
nuhvi noaxsataMi (puc. 262, a) ¢ rpebBenuaTtoro nJ0CKOTO WAM POJH-
KOBOrO CToc1a: Janbl 32XBaTOB MOIBECHOIO KoliBejfiepa BXOAAT MeXAy
rpefenkaii ¢Togaa o, Oo;HNHMasich, 3axXBaTLiBAalOT Tpy3. 70T cnocod
HAICT HLIPOKOC TPUMCICHe 175 MOrPY3KH AUHKOB, H0UeK, TIOKOB H
apyrax rpysos. Eeu rpyast HMCIOT gCHTpasdablioe oTBepcTHe (aBTono-
KDULIUKH, OVHTL, OPOBOJIOKH 11 T. M.}, TO OHH MOIYT 3aXBaThIBATbCH
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Puc. 262, 3arpyska INO,1XBaTOB NOIBCCHOrO KOH-
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TakXKe ¢ JEHTOUHOrO W/ UeNHoro KoiiBedepa. Hnor1a aBroMariueckas
3arpy3ka NpOW3BOAHTCS C HOMONBIO MOABLEMHO-NOBOPOTHOrO cTOAA”
(puc. 262, 6): rpy3bl KOHBCHCPOM POJIIKOBOTO HJAH APYroro THNA NO-
AAIOTCS1 K 3aXBaTy MOAbEMIIO-MOBOPOTHOTO CTOJIA, NOAHNHMAKTCA HM
B BEPTHKAJILHOC MOJOXKCHHE, Y, 10010€e /18 3aXBaTa.

ABTOMaTHYECKYIO Pa3rpy3Ky N0BECHOr0 KOHBCHCPA MOXHO NpOH3-
BOWTH C MOABECKH Ha HAK/IOHHYIO MIOCKOCTb Ml HA PO THKOBHLil KOIl-
peficp (poabraur) ¢ NOMOILBIO OTKJOHE-
Hust no;Becku. B 3ToM ciyuae noiBecKH
cHalKal0T PONHKAMH, @ MECTO pa3rpys-
KH — KPHBOJHHEHHBIMH NAIPaBIAIOUIH-
M. PosaHKl 10ABECOK CKOJB3AT [10 Ha-
NpaB:sioOiUM, OTKJIOHRAIT TN01BECKy H
rpy3bl cocKaJb3biBaloT ¢ nee. ITpoias na-
npag.asiouiye, noiBeckn BOCCTAHABJUBA-
0T cBoe palouee nosoxenue. CpelH
00JILINOTO UHcsna pa3HoO0pasHbIX CHOCO-
Puc. 263. Pasrpyska noppecso- OOB aBTOMATHUECKOH pasrpy3kdH MOXHO
re KOMBefiepa MHa JledTOuUNBIl  OTMETHTb Pa3rpy3Ky C MOMOLIbIO NOTOJ-

KouBeHep HUTEJALHOrO pa3rpy304HOro KoOHBe#epa.

[Tpu 3Tom cnocofe pasrpyskH moi noAd-

BECHBLIM KOHBeilepOM B MECTe pa3rPy3KH yCTAHABJIHBAIOT JEHTOUHBIHA

HAM NJACTHHYATLIA UEeNHOH KolBeilep, HMCIOIHA CKOPOCTb ABHMKEHHA

TAIOBOTO 3jeMelTa Uy Ha 30—40% Bblitie cKOpocTH vy, NOIBECHOTO

KoHeeHepa (puc. 263). Tpacca nogsecuoro koHsedepa onyckaercs Haf

pasrpy3ouHblM KOHBeHepOM BHH3, FPY3bLl JOXKATCS Ha JCHTY Dasrpy-
304II0T0 KOHBefepa ¥ CHUMAIOTCA C MOJ1BECOK.

OanH u3 cnoco6oB aBTOMATHUCCKON 3arpy3KH KOBILA NOIBECHOTO
KouBeliepa CblTyyuM rpy30M NOKa3aH Ha puc. 264, a. 31cch HenpepolB-
HO paboratrouminil KoHBeliep | nmogaeT martepuan B J10ToK-Oyukep 2. [lpu
NOJXO/le KOBWaA 4 K MeCTY 3arpy3ku cpabaTblBacT KOHCUHLI BbIK.IO4A-
TeJb 5, UTO BHI3LIBACT OMYCKaHHe 3aTBOpa 8 ¢ NMOMOILBIO MHEBMaTHUe-
cKoro uuinuapa 6 u nepecoinaiive rpysa c aotka 2 B xosw 4. Koraa
KOBLI MIIHYET MeCTO 3arpy3kH, 3aTBOp 3 CHOBAa NepeKkpulBaeT JOTOK IO
noaxoaa caenylouiero Kosuia. Pasrpyska kosuieit I (puc. 264, 6) mo-
JKeT NPON3BOAHTLCS OT BO3ICHCTBUS aipecuOro nagblla ta ApHCMHHK
aapeca 2, baarogaps ueMy BKJWuaercss B pa0oTy mexaiisM J 0oCBoO-
Goxcgenns KoBwei. Tak Kak KOBII NMPUKPENJeH K MOIBCCKe WIRPUUPHC
M C SKCUCHTPHCHTETOM, TO NPH BBIABHIKEIMH QUKcHpYOulero uitTudra
KOBILl MCPCBEPTHIBACTCS] M TPy3 BhicLITAacTCAd B NpHeMHBI GvHKep.

Bo us6exatve oJ0MOK MeXaHH3MOB KOonBeciepa i ero X0,10BOH ua-
CTM H3-3a CJYyYalHbIX MEPerpy3oKk WM 3a’CBAHUS MOABECKOll 3a Ka-
KYI0-HHOYab HaxoAsiuyloca BOJII3H HEMOABHMKHYIO KOHCTPYKUHIO mpH-
BOAHAA 3Be3/CUKA CcHAGXKAeTCsL NpEIOXPaHHTEILHBIM YCTPOIiCTBOM
(MydTOR nmpecablioro MOMEHTA HJH cpe3asoluuMucs wTHdTami), cpa-
GaTbiBAlOUIMM TIPY yBeJHUEHHHM pacueTioil Tarosoi cuasl na 25%. O1-
HOBPDEMEHHO MPOHCXOAMT BLIKJIOUCHIIE MpHBOAA KoHBefiepa. Jaa npe-
AYNpexeHust OT CKaThiBaiivsl BIIM3 KapeToK, HaX01AWHUXCA Ha HAKAOH-
HBIX WJH BEPTHKA/JLHBIX Y4YaCTKax BbuicoToil Oosjee 1 M, npu o6phIBE

446




BUIYOHHON 0JONDILFOL
yamaox (9) exeAdiced u (p) ex
-eAdiee KRMORBHIBWOLEY '§Q7 DM

%

=

A B Y

S =/

M

-
LLIPBLHCY SFnINNGT

y ong



Ha pasbeHHCHI 3BeHLCB UCHH NOIBECHBIC KolBeiieprl chalkaoTcs
CIHCIIHABHBIMIL JIOBITECASIMH, 3aXBATHIBAIOIIMI Il OCTAaHaBIIBAWKMH
TAI0OBBIT oprasd.

§ 46. ConpotuBaeHUs ABUXKEHUIO LENHOro
KoHBefiepa

ConpoTtusaenne x010BbIX KaTKOB Ha npamojuHelHoMm yuactke. Cu-
JIy CONPOTHBJICHHST XOJAOBLIX KATKOB LEMIOro KOlBeiHepa MOXHO BhIpa-
3uTh (opmynoit F=cZG, rae TG —obwas Harpyska Ha KaTKH;

dy

K BCCY BCEX ABHMKYULHXCS HacTeill Kouseiiepa u rpysa; f u u - - cootser-
cTBenno Koddhduuuent Tpenns B nandax o TPCUHST KAUCHIIH KATKOB
uenu 1o vaupasasioum (em. § 28);  f,=1,1-+1.4 — kospduent
TPEHHs pehopl KaTKOB MO HANPaBmsOWM, d) — 1HAMCTDP OCH KaTKa;
dy —- ANAVCTP XOJI0BOI0 KATKa; HIPH CKOJIbXKENNH CTabliblX Hcnelt 0o
CTAJgbILIM HANPaBISIOWIM NIpH c1aboil cMazke wian 0e3 cMaskn ¢=
=025-=-0,35, ana noascennx xonseiiepo ¢=0,015 — npu Jacrxux,
¢=0,02 — npi cpeannx 1 ¢==0,027 — npu raxcanx ycaosiisx pabdo-
Tl (cM. Ta6ua. 37). Mpu temneparype okpyxaiouicii cpebt mnke 0°C
INPINCHCHIH  MOPO30CTONKON cMa3ku 31nauchis KosdgpuiedTa co-
npoTHBIACHHs yeamigaioT B 1,5 pasa.

Harpyaka na kaTke CKJ1aI1blBactcsl H3 NMOTOHHONH HArpy3ku OT Mac-
Cbl FPY3a ¢ U MACCHl ¢o nenu u pabouux J4CMCHTOB, AepeMellaniuuxes
BMCCTE ¢ HCIIbIO (KATKH, CKPeBKI, A1ACTHHBL M T. L)

YG=(q¢+4q0gl.

Jlast naacrunwaroix Kougetiepog ¢ Henodsuxcusiaii Gopramu  (CM.
pic. 246, 8) ncobOX0IUMO YHHTBIBATHL ,1ONHOINTCABHOC CONPOTHRJACHHE
OT 1DCHHSA FPY3a 110 HCNOABHKIBIM BOpTaM:

F=fh2%ki,

r;ic [ — koapuiuicnt tpenust rpysa o 6opt; i — pabouast BeicoTa 60p-
Ta; @ — lachililas MJAOTHOCTL rpysa; [ — aauna Oopros; k= (v’+
+1.2)/ (1 +sin ¢) — ko3 OHUHCHT, YUHTHIBAIOWIUA YMeHbleHHe rOpH-
30HTAALIOIO JaBJeHHs Ipy3a Ha 60DT BCJACACTBHE HAJHMMHA BHYTPEH-
HCIO TPCHHS MEX1y 4acTHLAMH rpy3a; v — CKOPOCTb JBUXKEHHS 10JOT-
na Kouseiiepa, MfC; ¢ — yrojl €CTeCTBEHHOro OTKOCa B JBHXKEHHH (CM.
§ 42).

Has ckpebrosoix Kounselepos ko3h¢pUUMEHT CONPOTHBAEHUA nepe-
MCUICHS IPY3a no XKeaoby, o0ycaoBanBaeMbll TpeHHeM rpysa o JQHO
W oCTCHKI Keaola, npunumaetcs pasibiv ¢ 1,1 f, rie | — kosdpduuu-
CHT TPCHUSE TPY3a 110 K00y ({1151 KPYHIOKYCKOBOTO YIS NPHHUMAIOT
c==0,7=1; 115 yroavuod meaouu 1 noiay ¢=0,6-=-0,7). KosdodnuueHr
COMPOTHRICHIS JIBIDKCHIIO LeAH cO cKpeOKaMH 1 XO10BLIVII KATKAMH
Ha no.umiungkax ckoankens ¢=0,1--0,13 B 3aBHCHMOCTII OT yCJ0-
Biil paGoThi. Hdas ucneit 6c3 KaTKOB (I€PCMEILAOUHXCS CKOJIbXKCHH-
em) ¢=0,25-+-0,4.
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ConpoTuBieHHC 11a Pas3rpy3ouiioM YUacTKe KoBII08020 Kowseldepa

10KET GbITh OMPECACHO MO HPHOTHAKCIHOI 3aBHCIIMOCTH
Fpa3r:‘)(mxc'i'qtk)gfyv

e my — Macca Kosua; {x — Har pacnoJgoxeuis Kopueil; g -— norou-

1 Macca TPAHCNOPTHPYCMOro I'pysa, ONpeacaseMast Mno ypasiucHiio

{69); fv — xoadbdunnent TpeHia KpuBodHiciiioro ynopa Kosua 1o la-

1paBIsoOLWCil.

ConpoTtuBneHne cua tpesns B 4 #
osnopax 3Besjouek. Ero onpeiens- ! '
0T TaK XKe, KaK H conpoTuBIeiie
“HJ TPCHHA B onopax Oapadalios
I@HTOMIIDLIX KOHBEHePOB: Fapn=
= Nfdo/ D, rie N — pesyasTpyio-
nmas cua, AeficTBYIONLan Ha ONopLl
nadla 38e3.l0uek (onpe;easierca xak &)
feoMeTpHueckast cyMMa CHJ HaTtd-
weunst Ty u Ty BeTneil ucnu 1 Clibl
rs3kecTH  OJ0Ka  3BE310MCK ¢ Ba-
10M); Djp— HAauaALHBIT  gHAMETP

§ Ay

iBe310uek, do— Anamerp  uandgw L5y
sana; f— Kosdpuumenr TpeHus B r,
landax.
[TpakTHuecKH CHJA TPCHHS Ha
)M 3Be3aoueKk cocrtanaser 3—5Y
1aTsixKellHsl HabGeraionieil BeTBY 1e-
U, T. €.
FSB=(0,03 =0037T,. Puc. 265. Cacma onpeledciing notepb
CO"pOT“BJIeH“e luapHHpOB ue_ i JINIIAMHUCCRIX CHA B HCITH?
r @ — C\NCAND ABHAICHHA [(en; 6 — Hi3vcitenue
1. Hp“ naderawuu ua 3BC3/L0UKY CKOPOLTI 2 W YCKOPCHUS @), nend

sBeHO lenu a (puc. 265) 3aHuMaer
10J0XeHHe a;. [lpu 3ToM B WapHu-
Je 3BEHO MOBOPAUHBAEGTCH OTIIOCHTEJIbHO IpPYroro 3BeHa Ha yroa do.
‘Ipu BuinpAMAenuy uenu nocne o6eraHus 3BEHOM 3BE3JOUKH NPOUCXO-
UT pasrufaiive 3BeHbLEB M MOBOPOT CHOBA HA Yroa dop. [lpu nHaTsxe-
1u naberaiontel sersu T, pabora crubanns 3senbes paBHa

d
Acr-:Tlf?a()'
1e f — koabduument tpenus B wapiupe: o6uuno f=:0,2-+-0,3; d —
tiaMeTp uiapiupa.

Pa6ota pasrubaiust 3BenbeB npH natszKeditn cocraouii serpit To
‘aBHa

d
Ap‘:TQf —:)—' dg.
IToanan pa60Ta COMPOTHB.ICHHR WapHupos

A= At A= 4T [ S
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Takyio e paboTy Dpou3BOAUT (GUKTHBHAsL CHJa CONPOTHBJIEHHSA
Fy, npunoxkenHas K HayaJbHOMY AHaMETPY 3Be3LOUKH:

A=F, 52

Qoo

Torna Fu= (T1+7T2) [d/Dss. [IpHnuMas ¢ HEKOTOPHIM AOMYIICHUEM
T\ ~T,, nonyyaem
2T fd
F = —=Dfd
D;s
[Tpu onpeaeneHun cuabl CONPOTHBIEHHS IIAPHHPOB He YUTEHO CO-
NPOTHBJAEHME TPeHHs] HApYXKHOH NOBEPXHOCTH poJHKa O 3ybObs 3Be3-
ndoukH. [lostomy B nociegneit hopmyse HeobX01UMO 3aMeHUTb KOI(-
¢$HuMeHT Tpeuns [ B WapHupe NPUBCIEHHBIM KOIDDHUHEHTOM TpeHuA
fo, YUHTBIBAIOLLIIM TPeHIe POaHKa O 3yObs 3BE3J0UKHU:

Fo_ TSl

- Dy

rie fo=0,5+0,6. ’

ITpun npubanxeHHBIX pacueTaXx obGUWYIO CHAY CONPOTHBJEHHS HA
3Be310YKe C yYeTOM TPeHUs 1a OcCll 3Be3.10MKH B LIapHUpPaX LCMH MOXK-
HO OnpelCitTh O 3aBHCHMOCTH

Fnzkrl,

rie k=0,05 npu yrie o6xBaTa 3Be310YKH Lenbio oKoao 90° u k= 007
npu yrae o6xsarta oko.10 180°.

Hdunamuueckne cuabl B uenHoM Kousedepe. PaGota uenubix KOH- |
BefiepoB OT/IMUaeTCs OT JIEHTOUHBIX HAJNHYMEM AHHAMMYECKHMX CHJ, MO-
SIBJISLIOIIMXCA B Pe3yJjbTaTe 11€paBHOMCDPHOH CKOPOCTA IBHXKEHUS uenn |
H3-33 NyJbCHPYIOWIErO XapakTepa H3MCHEHHA PacCTOSIHHA OT LEeHTpa .
BPAUCHHA 3Be3J0YKH [0 MPOJ0JbHOI OcH leny. JAHHAMHUECKHC CHJBS
Tem GoJabile, yeM OOAbUIC 1IAr HEMI I CKOPOCTh €e JBIIKEHH:T, deM
MeHblIe YUCN0 3yObeB NMPUBOAIIOR 3BE3J0UKH H ueM BoJblle ABUKY-
niMecs Macchl Tpy3a H caMmoro KouscHepa. DTH CUJbl He TOJBKO yBe-
JHYHBAIOT HATPY3KYy B THTOBOM OpPralie, HO BC/A€ICTBHE UHKJAHUHOCTH
HX NPHJIOXKCHHS BBHI3LIBAIOT B LeNsX ycraaocrHele siBaenust. [Ipu cko-
poctu no 0,2 M/c aAMHaMuUUecKHe CH.Ibl MOKHO i@ YUHTLIBATH.

Hvesi B Bu1y TpeboBaHuss KOMNAKTHOCTH NpPHBOJIa, B LEMHBIX KOH-]
Beliepax 4uca0 3yObes 3Be3j0UeK NpunnMaioT pasusiv 6—13. Tlpu no- |
CTOSIHHOM YIVIOBOH CKOPOCTH @ MPHBOIHON 3BE3104UKI €C OKPYXHAH CKO- |
POCTh TakXe MOCTOSIHHA W paBHa v=wD/2, a ropnsoHTa.Ibliasgs CKO-
pocTb ABHXKeHHSA uenu (pHc. 265, 6) H3McHSIeTCA N0 3aKOHY ‘

{
1
1

D
'vu=u)7COS D,

Yckopeline Lemnu

dwvy, . dy s D .
a=——=——5inv = —w<— SII1 ?.
dt 2 dt 2

v
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MakcumanbHoe ycKopeHue BO3HHKAET MPH ¢ = -0o/2:

Aymax= T ©? 2 sin - . (69)
2 2
Korpa 3y6 3Be3f0uKd BXOIMT B CONPHKOCHOBeElIHe C IIaPHUPOM Ie-
11, TO YCKOPEHHE MTHOBEHIO BO3PacTaeT OT —Apgmax A0 +Qumax, T. €.
.10 M3MEHEHHE PaBHO 2 Aymax, U AMHAMHYECKAS CHUJIA B 3TOT MOMEHT
'aBHA 2 Maymax, TAE M — NpHBeNeHHasi Macca ABHXKYIIHXCA yacTed
.JHBelepa u rpysa:

m=(q~+qo) L +$q .,

 1C § — NOroHliast Macca rpy3sa, §o — HOrOHHAs Macca MOCTYNAaTe]bHO
BHXYLIMXCA 3.71E€MEHTOB KOHBeHiepa; §ep — Macca BpalUlaIOUINXCs 3Je-
“enToB Kouseitepa; $=0,5-+0,9 — ko3ppHUHCHT npUBEIEHH MAaCCHI,
SHITBIBAOWIMH, UTO OKPYXKHAA CKOPOCTb Pa3JjHulibIX uactell Bpalawo-
*[HXCS1 MACC OT.IHUYACTCH OT OKPYXKIIOI CKOPOCTH 0.
M3veneHus natsikeHls, Bbi3biBacMble MTHOBCHIIO NPHJI0XKCHHOM Ha-
- )Y3KOH, NMPUHHMAOT PaBHbIMH HATSKEHWIO OT ABOIHOA CTaTHueCcKOH
arpy3gu. Tora pacucTHYO JHHAMHUCCKYIO CHAY C YUETOM CHJLI HIED-
{1, PaBROM Maymax (NpU {=/{¢) 1 HanpasJCHION B CTOPOHY JBHXe-
I, IPUHUMAIOT paBHON

Flmn=4maumax - m{lll max = 3maumax'

Tak kak o=mnn 30, a n=060 v /2y u sin ay/2=1,yD, To nocae nox-
- TaHOBKHM 3THX BbIpaxKclinil B ypaBucuue (69) noayuaem

2 nv, \2
Qymax = T .

I 2

CuenoBaTenblio, MakCHMaJbHOe YCKOpPCHHEe H AMHAMHUYECKas cuaa
DH OJIMHAKOBOM LIAre UenH fy 1 uncse 3y0beB 3Be3A0UKH 2 APAMO Mpo-
JPUHOHAJBHBL KBAAPATY CKOPOCTH LEMNH.

Junamuueckas cuia (B HblOTOHAX) paBHa

6m o, \2
P22 (22},
1

1e m BblpaXKe€Ha B KUJAOrpavMax; fy — B MeTpax; vg —B MeTpax B ce-
VHIY.
[Nonnas pacuerHas cuaa, AefCTBYIOLAA HA LeMb, PaBHa

Tpac-x == Fpacq + quu'

IlJIﬂ ycTpanHeuisg HAH YMCHbIICHHA HEPABHOMEDPHOCTH [ABHXCHUA
2MH, a CACAOBATEVIBHO, 1A CHHXCHUA JHHAMHUUCCKHUX CHJ NMPHMEHSIOT
IeUHAJMbHBIC YPaBHHTCILHBIC MCXAHH3MBI, obecneyruBaloUIue HepaBHO-
CPHYIO YIVIOBYIO CKODOCTDH HleBO,lllOl"l 3Be3J04YKH NpH NOCTOSTHHOM ua-
[OTe BpauleHHdA BaJla JABHrarTc.aIsd. ,HJ]H 9TOro HCNOAL3YIOTCA, B 4ACT-
JCTU, HEKDYrJible 3)’6‘[3TI)IC KoJeca WJIH AONOJHUTENbHBIC KOPOTKO-
3EHHBIC UENMUbIe nepeadil.
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Has npeizoxpaicuia 3.1CMeNTOB MexaHu3Ma OT caydalinoll nepe-
rpy3Kn B mpouecce paboThl NMPUBOA ILCMHOTO KoliBeliepa caeayer cHab-

KaTh NPENOXPaNHTEAbULIM YCTPOiicTBOM (MY(DTOR MaKCHMAaJbHOrO MO-
MeHTa).

§ 47. 3ckanaropwl ;

CneunaibHbiM BH10M LEMHOr0 KOHBeHepa, NpelllazHadeHHoro AN,
TPAaHCHOPTUPOBAHHS MAcCHXHUPOB € OAHOIO YPOBHA Ha Ipyroit, spjs-
10TCa 3ckaaartopul (puc. 266), npencrasasioule co6oft  HaKJIOHHHE
KOHBeepbl, HecylulVH 3.J1eVeHTaMH B KOTOPbIX aBJASIOTCA CHelHalib-
Hble CTynenH [, ynpenenHsie ¢ o6eyux CTOpOH Ha TArOBbIX lengx 2.

ll) 4 Yabrrns roma Phy 5

J neeq Beeinutiond
/

N
\
\
i
=
Z
[

“y
Ypclene m0na Hiw A5 -
pecn Becnmudiond

—
Y
»

N

[

Puc. 266. Ickanartop

a — cacMd, & — obuutit BiA

Kax1as cTynedn HveeT ueTbipe KaTKa, NepeMellalolHXCsl O Hanpass
JAIOLIHY HYTAM. DCKAJ2TOPhl WHPOKO HCHOAB3YIOTCA B METPONOJIHTE-
HaX W B OOLUECTBEHHBIX, TOPTOBHIX W aAMUHHCTPATUBHBIX 3JaHHAX.
OnpiT aKkcHAyaTaluy 3CKAaNATOPOB MOKA3LIBAET, YTO CKOPOCTb JBHIKE-
HUA MOJOTHa MoikeT coctaBiasats 0,0—! M/c B 3aBUCHMOCTH OT MecTa
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\CTAHOBKH 3CKajnaTopa W OT XapakTepa naccamuponoroxa. Tak, B
METPOMNONHTEHEe CKOPOCTL Heckoanko Oosbume (0,7—1 wm/fc), uem B 31a-
HIgx ¢ Hedo. b0l Buicoton notvema (0,0—0,75 w/c). Boabwoe BHH-
MaHNe [IpH NPOeKTHPOBAlNN 3CKAJ1aTOPOB YIeJAeTCsl Bonpocav orpa-
liHYeHHsT 3aMeNdenlil NPl OCTAHOBKaX H VCKOPeHHsX NpH nmycke, Tak
KaK 3TH DapaMerpnl BAISHOT 1la CaMOUyBCTBHE Maccaknpos 1 Ha Hes-
nnackocTh akcnayartauuil. IIpir nycke scnagaropa yckopeHus e 10.1.kK-
nel npesstiuath 0,6 M/c? B nepolii MomedT H 0,75 M/c? B ocTagbHOe
BpemMs pasroHa. 3aMeaseHHe NPH TOPMOKEHH! palouyHuMH TOPMO3aMH
IIPH ABHXKEHHM BHHU3 He 101KHO ObiThL Goaee 0,6 v/c?, a fipu ABHIKEHHH
sBepX — Goaee | m/c? Tlpu TopMoxeHIM aBapHiiHEIM  TOPMO30M  3a-
veidseHue He 10JKHO ILipeBblaTth 2 M/c? YcToilunBoCTh naccaklipoB
Ha NOJOTHE 3CKAaNaTopa 3aBHCHT I1aBHHIM 06pa3zoM OT CKOPOCTH H3ve-
HEeHHA YCKOpPeHHs MJH 3aMeljeids (Tax Ha3uiBaeMoro pLiBka), oxa-
spiBatollel GH3HOAOrHUCCKOC BO3IEHCTBHC HA Naccaxkipa.

[IpousBoiutenbHOCTL 3CKajsaTopa, UHCJIEHNO paBlias YUCjay nacca-
AHPOB, nepeveulaevbx B Teuenve 1 u paboThl, onpeiedneTcs NoO 3aBH-
CHMOCTH

Q=13600 ——o,

tCl‘

rie l¢r — war CTyneHH, M; 1 — YHCJIO Nacca:KHPOB HA 01HOI1 CTyneHu;
U — CKOpOCTb [ABHIKeIIHsl MOJIOTHA 3cKajaropa, m/c; ¢ — Ko3bPULHEHT
3anoaHenns nogorna: ¢=0,75=-0,8 — 115 macca)kHponoToka OOLIYHOM
HITEHCHBHOCTH M ¢=1--1,1 — B uacel nuK.

XoTa ¢opMyna NOKasblBaeT OPAMYI0 NPONOPUHOHAILIOCTL MPOH3-
BOJIHTENLHOCTH OT CKOPOCTH, Ha CAMOM [e/€ H3Menlelile CKOPOCTH NpH-
BOJUT K H3MelieHHIo KodpduLKHeHTa 3aN0JHellHs no.10THA llacca.kipa-
wH. Ha ocHoBaHHl onbiTHLIX 1aHibX [16] ¢=0,6(2—1).

Jlnsi oTedecTBCHHBIX 3CKaaaTOPOB yro. HaKJIoHA K TOPH3NHTY IpH-
uar pasauiM 30°. lllupnua mentounoro nojoTHa Moxker OHTh paBha
1000, 660 u 625 Mum.

Kak npasuao, ackanatopsl pafoTaioT B HeNpepblBHOM peXHME C
00/1bWHM KO3p(HUHEHTOM HCNOAb30BAHUS B TeueHue cyTok. [loaTomy
K TNPHBOAY 3CKa/laTopa MpPe1bsBJIAKTCA NOBbluieHHble Tpe(GOBaHug B
OTHOLUEHHH NPOYHOCTH H H3HOCOCTOHKOCTH AeTaqeil. [IpuBoa ackanaro-
pa 5 (puc. 266, a) cocTOMT M3 3JeKTPOIBHraTeIs, EPe1aToUIoro exa-
iiW3Ma, pabounx H aBapHAHLIX TOPMO30B, CO€IHHHTEIbIbIX MYDT. CBO-
00IHBIAl KOHell Baja 3JeKTPOBHraTelist HJIM BXOJIHOrO BaJa nepeia-
TOYHOTO MeXallu3va COeIMHAETCS AONOJIHHTEIbHONI mnepelaueilt ¢ ycr-
poOfCTBOM BCNOMOraTeAbHOro NPpHBOJA, HCNOJAbL3YEMOrO NMpH pPEeBH3NAX
1t pevonTax. B ocHoBy pacueTa nmpHBO1a M X0.1080it yacTH 3CKa.1aTopa
110.10’KeH MeTo 00x01a Tpacchl MO yuacTkaM Adsa ciayuas paboTsl sc-
Kajatopa Ha nolneM W Ha cnyck (¢ Harpyskoil u 6¢3 tee).

HeorbeMacvMoli vaersio a0k gaaTopa sis e ress He pa b e 300 00
ctBo 3 (puc. 266, a). Tlopyuens npelcranaser coGo#t  ChilecINIyio M3
10.10C BLICOKOKAURCTBCHHLIX TKaHeBbIX npokiatox C-o0pasnyio JeHry,
OXBaTHIBAIOILYIO Hampas.siioutyo nopyuss. [Tosepxnocts JieHTs ¢ Ha-
PYKHOM CTOPOHBI MOKPLITE cjiocM pe3uHbl. Ha Bepxiieii (paGoueil) Ber-
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BU MOpydeHb 1BHKeTCs MO HamnpasasiouMm (acoHHoro npoduns. Be-
AyulHM G.10KOM 4 MOpPYuYyHEBOro YCTPOHCTBA fBJASICTCS KOHUEBOH 610K
NPUBOIOA cTauiuy, 0601 XKOTOPOro AJiA Jyullero cuefl;ieHus ¢ nopyd-
HeMm dyrepyercst pe3unofi. HarsxkHoe ycTpoiictso 6 nopyuus pacnoaa-
raeTcs Ha X0.10CTOil BETBH H COCTOHT H3 HENO1BHIXKIION HanpasasioLled,
HaTAXNoro 0.10Ka, YCTaHOBJEHHOrO Ha MOABHKHOI KapeTke, Hanpas-
Jaolieli KapeTkid U rpy30BOTO HaTAXKHOTO yCTpoiicTBa.

Jckaaatop oGOpPY.IyIOT PSAOM NPELOXPaHHTEbHLIX YCTPOHCTB, OC-
TaHaB/NBAIOLULHX €ro B CJAyYde MOBPexJAeHHs HWJIl Yrpo3bl NOBpex.le-
HUs. DT ycTpoHcTBa cpabaThiBaloT NpPH [olbeMe CTyneHed mnepen
rpeGeHKaViH BX01a M BbIXOJa, OOpbiBe UM BHE3alHOH BLITAXKKE NOpy4-
Hf, YBEJIHUEHIIH CKOPOCTH 3ckaJjatopa Ha 25% swlule HOMHHAALHOH H
BHE3aMHOV H3\IeHeHHH HanpaBieHUd BHKEeHUs, OTK/JIIUEelHH NMHTAHHA
KaTyWwex 3.ehlIPOMariuToB pabouMX TOPMO30B WM FHAPOTOJKaTened
M HEPa3VbIKaHIIH TOPMO30B IIPH NYCKe.

[Ipusox sckanartopa Ao00xKeH GuTh 0GOPYA0BaH O1HUM MU IBYMS
OJ10BpeMelH0 H aBTOMATHUYECKH AelCTBYIOILHMH pabosumu TOpmO3Qa-
MU 1ODMaJIBHO 3aVIKHYTOTO THNA, PacnosIOKeHHBIMH Ha BXOAHOM BaJdy
PEIYRTOPA, H O:UHIM HJH JIBYMS TaKXe€ OAHOBPEMEHHO M aBTOMATHYEC-
KW J1eflICTBYIOUWIHMH a8apuilHoliy TOpMO3aMU, DPACHOJIOMCHIIBLIMH  Ha
raasiov UpHBoinoy Baay. Paboune Topmosa ,10DKHB cpabaTeiBaTh
NpH OTRJIKYCHHH 3J1EKTPOABHIaTeIs! [MIABHOIO H.JIH BCIIOMOrartejabHOro
npHBOIOB, obecneunsas 3aMellelis, He NpeBblilaluliie perJaMeHTH-
poBanunlX npasiliavi locroprexwalsopa, Npu 3T0M TOPMO3Hasg CcH.aa
paccunThiBaeTCa W3 YCJ0BHA ylep:KaHust 1BOHHOH 3IKCiL1yaTauHoHHOHA
Harpy3xil

ApapuilHble TOpvO3a J10/KIBL 1eiicTBOBATH NpH yBEJIMUYEHHH CKO-
poctu nojorHa Ha 30% no OTHOWENHIO K HOMHHAbHOR CKOPOCTH ABH-
Kenlig WM NpH cavoNpOH3BOIbHOM H3VCHEHHH LANpaB/eHHs I1BIXKe-
HHA Ti0J0THA, padoTawllero Ha nolbev, obecneulBas yKkasaHHble 3a-
Melienns. JTH TOPVMO3a NOJ/KHBl J1efiCTBOBAaTb aBTOMAarTHueCKH TpH
JIOG0M HapyuleHHH KiHEMaTluecKo#d CBSI3H B NPHBOIE MEKI1y BajlOM
JABHraTeIs H [J1aBHLIM BaJjOM 3CKajgaropa W J10J1/KHB 33TOPMO3HTh
JIECTHHUHOE MOJIOTHO MPH IBHKEHHH €0 Ha CIYCK.

JeficTuTe1bHag IKCNIyaTallMOHHASE MOTOHHAs HAIPy3Ka, OTHECEH-
Has x | M 1IHibl MOJ10THA 3CKaIaTopa

AB
Ga=ql

tC!‘ lg’
rie ¢, — vacca, npuxolsuuasfcd na 1 m? noowain ctyneud (no J1ah-
HbiM [16] ¢, =325 xr/w?); A —ray6uua crynenu; B — wupuua cryne-
HH; fer — WIAT cTyHeHel; ¢ — KoapdHuueHT 3aNOJHCHHS M0.I0THA.
ITycroBble # TOPMO3HblE X4PAKTEPUCTHKH 3CKa1aTopos NPOBEPAIOT-
€ MO MaKCiHMaJLHOM Harpyske

Gg,,..=1,35G,,

rie 1,35 — ko3t G HUICHT NeperpysKHu.
llando.aee 5.1aronpHUATHO CKA3LIBAETCSl Ha OLLY LIEHHSX acCa’kKHPOB
TOPMOXKEHIle, KOria 3aMel]eHHe C Hayajna TOPMOMKEHHS M.J1aBHO BO3-
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pacraet, a 3ateM MNOCTOAHHO H T1aBHO Y6bIBaET K KOHIYy npouecca.
inl NPOEKTUPOBAHUH MOXKHO DEKOMEHJ0BATb TpaneuHEeBHAHYI0 JHa-
rpaMMy H3MEHEHHUA TOPMO3HOrO MOMEHTAa.

§ 48. dnesaropnt

DneBaTopbl — 3TO TPAHCHOPTHPYIOLHE YCTPOHCTBE, MNepeMeLLa-
nive rpy3 B BEPTHKaJAbHOM WJH O.IM3KOM K BepTHKa.IbHOMY HamnpasJje-
HuH (puc. 267). Y Hak.JIOHHBIX 3/1€BaTOPOB pabouas BETBb ABHIKETCH NO
ONOPHLIM pOJHKaM (puc. 267, 6) uau cnenuasbHbBIM HanpasJasOIHM

Puc 267. KosllioBue 3.1€BaTOPHI:

3 ~= BRCTTHABABHLI, O — HAKIOHBWMA co cBOOOMNO CBHCAWOWEN XONOCTONl BEIELIO, & — HAKJIOHHBIA

¢ MoaLicp.KUBacMoli 0Gpatsioli BCIBbIO ]~ roJ0BKa 3JeBaTopa C NPHBOAOM, 2 — TATOBbi 3ae-

MERT, 3 — KOMYN, 4 — wOBil, J — HHAHAS 4H4CIb 3JACBaTOPAa € HA1AAHLIM  yCIpoiiciBoM, 6 —
NO3ACPAHBAIOUME POAHKH, 7 -— HANPABIAIOWHC DY TH

nyraM (pHuc. 267, 8). XoJaocTast BeTBb H.AM CBODOAHO cBlicaer, WM TakK-
e IBHXKETCa no Moadep:usalowum ycrpoiicteam. HanGoace wnpokoe
pacnpocTpaHeHue MO.yUHIH BePTHKAJbHbIE 3jeBaTopsl, Hoiee NpoCThie
110 YCTPOWHCTBY H He TpedyloluMe KoxKyXa CA0XKHOH GOpMbl WU HAJH-
YHsl CHeUHaabHbIX [OL1epKHBAIOUWHKX YCTPORCTB A1d XO0J0CTOH BETBH.
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Taroseiv sneMeyLoM ~#ieBaTopoB MOXKET CaAyMKHTb LeNb ILIH Pe3H-
HOTKalceBas KoHBelepias deuta. Has TpaHCROPTHPOBAHIA, Hanpuvep,
TErKOCBINYdHX PY30B NPHUMEHSIOT KOHBellepHylo JIeHTy, 10MyCKaIoulyio
Soabline ckopocTu nepeveuieHia (10 3,5 m/c). Tlpu Goabwo# sLicoTe
T01beva i 15 TPAHCHOPTLPOBANNS KPYHHOKVCKOBBIX, rpyOblX, a 1aK-
/K€ TOpst4HX rpy30B npuvensioT lend CKOpPOCTb IBIKEHHS NP4 Lell-
HOM TH10BUM 3.J€vMenTe o0bluHo He npesniwaet 1,25 w/fe

[Tepeviemenune coinysero rpyza ocyulecTBaseTcsi KOBWIAMH; 05
TPAHCIOPTUPOBAHUA WITYUNBIX [PY30B (AUWMKOB, KM, py.1oH0B, Bouek,
KHAT U T ) WIMPOKO NpH-
MEHHAIOT 3ACBaTOPBL ¢ MO~ g)
KaMH, XXECTKO CBS3aiHbi-
MHE ¢ uennio (puc. 268, a),

4 JoJleuHble  3JIeBATOPH
(puc 208, 6, 8) ¢ pasanu-
HbIMH THIaMH  JI0JAeK
(nmoxseckaMu). Kosmosnie
3JIeBaTOpH NPHMEHSIOTCS B
3epHOXpAalHIUILAK, Ha
ApeANPHUATHAX [0 MPOU3-
BOACTBY CTPOHTEJbLHBIX MaTepHaJoB, MPOAYKTOB Murtaiua u T 1 Oud
UMeIOT OTHGCHTEILHO MAJLIC Pas3Mephl B fIONCpeulioM ceuelnn, ojdecne-
YHBAIOT MMO,L44y Ipy3a Ha O0JIbWYI0 BHcOTy (ao 60 M) npu Go.ibuiow
aHanasoue ofbeMuoOl NpPoU3BOAHTeNLHOCTH (5—500 M3/u).

B 3aBHCHMOCTH OT THIIA CLIyUero rpys3a M ero CKJOHHOCTH K CJje-
MHUBAHUIO NPHVIEHAIOT pa3.luyHble BHIbl KoBuiedl. [1yboxHe KoBIUH
(puc 269, a) nNpuUMEHAIOT L TPAHCHOPTHPOBAHHSA JerKoCbINYYHX, He-
CHeXHBAIOLLHUXCS [PYyboB, Hanpumep 3epua. Mejixue KOBWM  (pHcC.
269, 6) uveloT KpyToil 06pe3 KPOMKH U MaJyil rayOHiy, uto Crnocos-
CTBYeT WX .Iyulleuvy ONOpuNHEeNHIo 1IpH pa3rpyske Fix npusensior
MU TPAHCNOPTUPOBAHHA BJayKHbIX CJASKHIBAIILHUXCA ILIOXOCBINYUHX
HacHINHbIX rpyv30B LlnauHipiueckoe 1HMIUe, H3OCHYTOE 1O paiHycy f,
TaKxe cnocoSCTBYCT JAyulieMy onopoxkHenuio Iaybokue H velkue
KOBIIY MPHVENSIOT Ha 3./eBATOpPAX C PacCcTaBJeHHBIM KOBIUavl, T e,
KOrla iar Kpenieris xobilieil §0Jblie HN BbICOTH A KoBiun BbINOA-
HAIOT M3 JHCTOBOH CTajgH csapHbIVH WIM luTamMnosaunwvn Fluoraa nx
OTJMBAIOT H3 KOBKOI'O 4yrylia M.IM H3rOTOBJISIOT H3 maacTvacces Cno-
co0bl KpenjeHHs KOBLIEH KK TArOBOMY 3.J€MeHTy rnoxasadsl Ha puc 270.

Jo2py3ky KoBILEl 3]1eBATOPOB NPOH3BOINT, JAUOO 3achinas Trpy3s
gepe3 3arpy3odHoe orsepctie (puc 271, a), aubo 3auepnoisas ero U3
HHXKHe#l vacTu 3aeBaTopa (puc 271,6). 3arpy3xky 3auepnblBaHHEM
IPHMEHAIOT 115 TaKH\ rpy30B, KOTOpble He €031al0T 3HAYHTEJIbHOrO
CONPOTHBICHASL 3AUEPILIBAHHIO (MBLIIEBUIHbBIE U MCJAKO3€DHHCTLIE TPy-
3bl). KpynmuokyckoBbic M alpas3uBHLIC IPY3bl 3aChlNalOT HENOCPEICTBEH-
#0 B koswd [upnna xosmwa b (cv puc. 269) npu tpaHcnoprHpoBa-
HHH K} CKOBBIN I'DY30B 34BHCHT OT pa3MePOB YACTHL U OOLIYHO MPHHH-
Maercs no Vc.i10BHIO bZ=ka, r.ie nospduunenr k=2--2,5— 111 paio-
8bIX I'PY30B U K=4—5 — 119 COPTHPOBAHHUBIX IPY30B ¢ MAKCHMAILHBIV
pa3Mepov KYCKa, pasHbLIM 4.

15—1C28 457

Piuc 269 daesaTopHuie KoBI



Paszepysna nosuiell 29eBa10pOB NP GOALILIN CAOPOCTIX NPONHCXO-
& 113 KOBUICH B BCP\IIeil TOWl € J1CBaTo-
pa nox aeiersucn wentpobeauoii cuawnt (pue 271, 8) Hpn MEeHbILIHX
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Puc 270 Kpensenne XOBIUCH K
3JeMEHTY B BH1e usactunuatoil uenu (a 6)

et (a),

ROHBeHepnoi
uenn (e)

TATOBOMY

KPY 1 103BCHIHON

ChOPOLTHX
HE I1POHNOIHT
CHUTACTCSI 13
oberaiiid Al BepyHed
3623104k B sTOM c1yuae
1e00X0 MO OTh TONNTL XO0-
JOCTYIO  BeTBH 3’eBaTopa
(puc 271, 2), urodnl MoXK-
0 ObLIO HOICTABMTL A0]
TRy 3 NPHCMHEBI  10TOK 11
AC CiC 1aTb 37CBAIOP Ha-
Kionwasiy TIpu HeobYo1H-
AMCCTH BLICLIDATL FPV3 Ha
THXOXO 110V 371cBatope 6e3
OTLJIOHEHIST  KOBWEd NpH-
MENIOT KOBIIH ¢ OOPTOBLI-
MH Hanpapisownvi (cM.
pie 209, 8), ncpeiuss
CTCHEA  KOTOPLIX €y AHT
Ae1000M 15 TPy 34, BLICH-
MACMOTO H3  CJeIYIouLero
roswia (pHe 271, d) Kos-
UiH ¢ OOPTLBLIMIL HANPAB-
JISIOUIMME IPUMEHSRIOT
TOTLKO HPH COMKHYTOM HX
NACNO TOACHIIT HA TATGBOM
sjeMenTe

Napoxiep pa3rp) 3xH
KOBUICH 3.1€BATCPOB  34BH-
CUT OT CKOPOCTH ABIACHISA
KoBUIEH 1 1HaveTpa npH-
Bojoro  GapalaHa WM
3BE310UKI 2eBaTopa Kor-
14 KOBIL ¢ I'Py30M Ha'ilHa-
CT HOBOPAUMBATLCA BOKPYT
Oapadana, To Hd IPy3 Kpo-
M€ CH1hl THAAECTH =mg
nei’:cm)eT nenrpodemnas
caa C=me?fr (pne 272),
rie ChOPOCTL  1BImE-
HHSE LeHTpa THMECTH Tpy-
30 B huBUle, r— palcl09-
HHe OT 3TOr0 UCHTpPa 18-
ACCTH 10 uel1pa Gapada-

BLIOP ¢ CbIBANHISA
II TPY3 BLI-
KoBWCH 1pH

J—C

Ha [Tlpu aBu.selnu KoBILA BMccTe ¢ OapalaHoy paBHoledcTBYyIOW AN R
cu.1 G u C u3MeHsieTcs Mo 30ayeHio H Hanpas.1enulo, Ho Jumis ee 1ck-
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TRUSE BCEr 1a TIPONOIHT HPH 1aHN0{ ChOPOCTH ABHACHHS UCPC3 01Ny H
1V Jhe ToYKkY A, Ha3biBaeMy o NOJI0COM I PACHONOKEHHYIO Ha BCPTHKA-
1t, npoxoasuel depes ock GapabaHa, 11a pacctosunn [ oT ocH Bpaule-
HHA, OPHYEM

Prc 271 Cxeva sarpy3kd o pasrpy3Kki KOBILOBOIG 3.1CBatopa

‘Jrcioda I=gr2fv?=895/n 1 e noswocHoe paccrosnve [, M, 3aBHCUT
1) 1HKO OT YacTOTLl BPalleHHss Bapadana n, of/vHIl, H ¢ yMeHblIeHHEM
11.TOTHI Bpawenusa veednuusaercs (31ecb g=9.8 m/c? — yckopenne
wioanoro natenus) Ecau nomocHoe pacctosiuie [ veHblue WIH pas-
v paiuycy OKpy.KHoctu Oapabaua
1 M, ueHTpobexllas cHJIa npesBbl-
M1eT CHUIY TAMECTH H IPOUCXO:IT
nibpacbiBaHte rpysa (LeHTpoOe K-
t s pasrpy3ka) Ilpn nomocuom
v CCTOSIHEK, GOJIBILEM  pasliyca r
DY MIIOCTH, NPOBeAEHIONH ucpes
DyIKIBIE KPOMKH  KOBUIEH, cu.1a
1necTit 6oablie  1HeHTpodem ol
Il 1 IPOHCNOMT  8bICHINAHUC
n3a (cavoTeuHas  pasrpyska)
vhr ro<<IsCry  mpoHCNOIUT ¢ Me-
udHas pasrpyska  hoBiueil  Lak
“Dﬂ(‘bl!iillllle‘.l, TaK I BBICUIIIAHII- Puc ¢

~ 272 Cxecva pasrpvski wosiucit
© Lleutpoderkiian pasrps 2ha npu 3JcpaTopa
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MEHACTCS 119 OBICTPOXC.IHBIX (Halle BCEro .1eHTOUHLIX) 2/1€BaTOPOB C
paccTaBieniibiMi KOBINAMH MPH TPAHCHOPTHPOBAHUH 3E€PHHCTHIX, Mea-
KOKYCKOBBIX 1l TIbIJIEBUAHBIX JIEFKOCHITYUHX FPY30B.

Macca rpysa, Haxoisierocs 8 o1HoM koBiie, G=Vpep, rie V—
00beM KOBIA; p — HachiliHasg NJOTHOCTb Ipy3a; ¢ — KodphuuueHr 3a-
MOJHEHHA KOBLIA (B 3aBHCHMOCTH OT BHIa rpy3a ¢=0,6=0,9: MeHb-
liye 3HAUEHHs] NPHHUMAIOT AJSl KYCKOBBHIX FPy30B).

IlponsBoauteabuocts Q, T/u, 31eBatopa MOpPH CKOPOCTH U, M/C, R
lare yCTaHOBKM KOBlUeii Ha TAroBOM 3JeMeHTe, paBHOM [, M, PaBHa

Q:B,G—%’U.

OOGbruno war xosuefi £=(2+3)h (1as xosiueli ¢ GOPTOBLIMH Ha-
npasIsoOIHMH {=Fh), rie i — BbICOTA KOBila (cM. pHc. 269). das
LEeNHBIX 3:1eBATOPOB wWar [ 10JKeH OBITb KpaTeH ary Leni,

Pacuer aaeBaropa. Tsrosu#l pacuer saesaTopa NPOH3BOANTCA TaK-
*e MetoloM o0x01a no KOHTYpy. B 3.1eBatope B 3aBUCUMOCTH OT THO2
TSArOBOrO 3J1€MEHTa HMelOTCH BCe Bl bl COIDOIHB/EHMI, paccMOTpeH-
Hble Bbllle 1715 JEeHTOUHbIX H LenHblx KonpencpoB. Ho mnpu pacuere
3.1€BATOPOB HEOOX0IUMO YUHTLIBATH €lle CcOMPOTHBJEHHe 3auepnbiBa-
HHIO TPy3a KOBUIAMH. DTO CONPOTUBJEHHE 3aBHCUT OT MHOrWX Pakro-
pOB, MJ10X0 NOA1AIOLHXCSl pacueTy: (HU3HKO-MEeXaHHYEeCKHX CBOHMCTB
TPAHCIOPTHPYEMOr0 rpy3a, CKOPOCTH IBHiKEHHsA KOBILUeil, THNA M 1ara
KOBLUEH, CTellelld 3aM0HEHHs KoBiua rpy3oM. I1oaToMy 3Hauenue Koadr-
¢riHeHTa CONPOTHUBAEHHS OpH 3adepnbiBailiil Csq B dopMyne cian
CONPOTHB.IEHUA Fhaq=Chaqg NPHHHMAETCH [0 2KCMEPHMEHTAJIbHBIM
AdaHibivM. J10T KO3 HUNEHT YlicaeHHO paBeH paboTe, cosepliaeMoR
npu 3auepnblBaHHM rpysa Maccoit 1 kr: a1s  ckopocTH KoBuieH f—
1,25 M/c npu TpaHCMNOPTHPOBAHHU MOPOIIKOBLIX H MEJKOKYCKOBHX T'py-
308 Ci0y=15+-20 H-M/Kr u npu TPaHCMOPTHPOBAHHH CPE1HEKYCKOBHX
rpy30B Chaq=20--50 H.m/kr.

Jl;1st IeHTOYHBIX 3/1€BATOPOB IO HAUMEHbLIIEMY HATSXKEHMIO onpese-
JIAIOT CHJY CUENJeHHs1 JIEHTH ¢ NpuBoldoM GapabaHa No 3aBHCHMOCTH
dinepa. [IpuBoaHbie ycTPOACTBA 3/€BaTONOB OOGLIYHO PacnosaraloT B
BepXHeil yacTH, Ile HaTsAXKeHHe TArOBOTO 3.€MEHTa MaKcHMajbHO R
rje obGecneyusaeTcs HaubOJblIas CHJA CLENJEHHS C NPHUBOIHbIM 6Gapa-
6anoM. Harsxuble ycTpoiicTBa pacnosaraior B HHMKHell yacTH 3JeBa-
TOpa, YTO NO3BOJAET HMCNOJMbL30BATbH CHAY THAXKECTM CaMOro TACOBOTO
3J1eMeHTa U HUxKHero GapabaHa 1J5 co31aHug HeoOXOIHMOro HaTsAKe-
HHA.

YcrpofictBa GesonacHocTH, 1A npejoxpaHenis 3jeatopa Jaio6ore
THNA OT CaMONPOH3BOJILHOTO 00pPaTHOIO ABHXKEHHS N0 1efiCTBHEM Be-
Ca rpy3a NpH BBIKJIOYEHHH ABHMraTe.Iss MPHBO1 CHaOXKAIOT CTONOPHHIM
YCTPOHiCTBOM, 10NYCKAIOLUHUM 1BHXKele TO.ILKO B 03HOM HanpaBJIeHIH.
Yaure Bcero s 310t ue N HCNOAb3YIOT DPOJILKOBblE 1M XpanoOBhLie
octaroBbl. Hnoria sieBatopnl cHaGKaloT 37€KTPOMArHHTHBIMH  CTO-
MOPHBbIMHI TOPMO3aMH.

UTn6bl He NOBPEIHTH XOI10BYIO 4acTh 3.1eBaTtopa M KOAYX npH o6-
pbiBe TArOBOrO 3.J1€MeHTa, Ha LeNHbIX 3JeBaTopax NpHMEHSIOT ClelH-
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ajbHble JJOBITEH LellH, a Ha JeHTOUHbIX 3.1eBATOpPaxX KOBIUH No GOKO-
BhIM CTEHKAM COEIMHSAIOTCS CTAJbHBIMH KalaTaMHi, HIYWHMH (e3 Ha-
TSOKEHHS M YI1eP2KHBAIOUIMMH KOBIUH OT MajleHHs NPH O0pPLIBE JCIITHE
OXHOBPEMEHHO C 3TUM Ha HaTAXHBIX Gapalanax (3Be3louxax) ycTa-
HaBJMBAICT peJie CXOPQC1il, BBIKIICUAIOLLEe 3,1€KTPOABHraTe.1b npi ob6-
PHIBE TATOBOTO 2JeMEHTa.

Faasa XIII

TPAHCNHOPTHUPYIOUIHE MAHIHHDI
BE3 TATOBOIO 3JEMEHTA

§ 49. IpaButaunonnsie ycrpoiicTaa

J.1s TpancnopTHpPOBaHNA I'PY30B ¢ NOMOULLIO FPAaBUTAUHOHHLIX YCT-
POilCTB HMCMO.JIb3YeTCH CHJa TsKCCTH. TlpocTellliMMU rpaBHTAUHOHHBI-
MH yCTpoOitcTBaMil SIBJISIIOTCSl HAKJOHHBIE NJIOCKOCTDL, Kedaob, Tpyda, 1o
KOTOPBIM CKAThIBAGTCH TPAHCOOPTHPYEMHBLI IFPy3. ¥ 10 HAKJIOHA /Keo-
6a onpeleaserca Ko3(PHHUMEITOM TPEHHS MEXK1y €ro THOBEepPXHOCTLIO
H 'PY30M H YIJIOM €CTCCTBCHHOPO oTkoca (cM. Taba. 33). Hrofn rpys
Hayaa JABIJKEllHe, YyroJ HaK/JOHd 10.17KeH GbITb HecKo.1LKo Oodbiie (Ha
5—10%) yraa tpenus. Ecai no Hak/JA0HHOH TTOCKOCTH © YIJioM HaKJO-
Ha B (puc. 273, a) nycTuTh ¢ HauaJLHOH CKOPOCTLID Vg UACTHILY Tpy3a
BecoM O, TO KUHCTHYECKas DHEPTHst 3Toll uacTHLbl B KOHUe [1aKkJI0HHOM

o
;] vl—vy
IIJIOCKOCTH BO3pacCTae€T HA BeJHUHHY _EI____—U rJe v — CKOpPOCTh B

8 2
MOMEHT CX01a YacCTHILI C M.I0CKOCTH.

JBHxkeHHe yacTHUBl NO NJAOCKOCTH MPOHCXOIMT MOA LeHCTBHEM CH-
A, paBHoil GsinfB. EMy npensitcTByer cuia Tpenus Mexi1y uacTauel
H NJI0CKOCThI0, paBias JG cosf, rie [ — kosbpuunent TpeHus. Paodo-
Ta 3THX CHJ Ha A.HHE NJIOCKOCTH L paBHa 3amacy KiilieTHUecKoil sHep-
THH TOH Ke yacTHlHl, T. e.

2
G v2— vy

=0 (sin3— fcos?) L.
£ 2

Buipaxkass gauiy nJaocko-
cti L=h/sin B uepes shicoTy
ee noabeMa h, HaX0lHM Ko-
HEYHYI0 CKOPOCTb JBHIKEHUs
4acTHUHl Tpy3a:

. 2
Ecau Boicota h Beduxka H
pPa3MecTUTb HAKJIOMIYIO
NJOCKOCTh  BIOJIL  NpsAMOil
HEBO3MOMXKHO, €€ 32MeHsior

CHPAJIBbILIM  COYCKOM (pHC. Puc. 273. Haknosnete MI0CKOCTi
273, 6), B KOTOPOM K€I0D 4 cieua acncisud cua, 6 — compainisa ycn
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obpasyer puHTOBYIO JHHHIO, UTOOU nentpobeukias ciaa, BOHAKAOWAR
Pl nepeMelieltil rPy3a 10 CNHpadbHOMY CHYCKY, e copocitia rpys C
CFO 1OBEPXHOCTH, HAPYAHYIO CTOPOMY CHHpaJiH 1CJaioT NpPHNOIHATON
OTHOCHTCILHO BHYTpPCHHe(l CTOPOIb C YIJIOM HaKJIOHA 10—15°.

DPiic. 274. Poaukosnil kKolsciiep:

Gom= CNCT o= NMCHCHHE  ORDY A0 CROPOCTH  pO.TIE
KeR 8 — POJAHKORBIH BHUTOBOIH CllyTK

K rpasnraunonssM yerpoilctBaM 14st TPaHCHOPTHPOBAHHA TPY30B
OTHOCSTCH TAKKE HENPUBOOHLIC POIUKOSbIE KOHBCIepu: — YCTPOICTBA,
B KOTOPBIN HAKJI0HNAs MJ0CKOCTb 00pa3oRana U3 psila po.ilKoB, ycTa-
HogjelHuY 1a pavie. Ofblulo podiikosble KOHBeliepbl coGIpaloT 113 OT-
JesbubX cexititn LTinoi no 2—3 v (pc. 274, a). Koucrpyxius poan-
KOB HPHMCPHO TaKas AKe, KaK V 10U TePIKIBAIOHIIX POMIKOB JCHTOUHO-
ro xoupeiiepa (ona Heckoabko npoute 6aroiaps Macdiofl vriioBoil ¢Ko-
pocti). B psaie cayuyaen BMeCTO ILHJAHHIPIUECKUX POJIHKOB HCNOJB3Y-
0T IHCAOBLIE POJHKH, VCTalaBliBacMble Ha HIapUXONoIUIHMIHKAN C
HEHOABIZKIULIMIL 0csiMil. Takne po.THKH VIOOHBLI OpH IBHAKCHIUL TPY303
no hpHBOHHElnbM B Riane yuacrsaM. ITo  poaunonbv  Kouseiiepav
MOANO HCPCMCHATL KAaK WYUILIC TPY3LI, TaK  AaCCOBLIC TPV3LL,
zarsouctubie B Tapy. st veTofluuBoro ABHIKCHHS rpy3a Lar ycrallos-
Kt poauxos opusnMactes pasuning 0,25—0,3 1ot nepevieutaenbix
rpyson. Ecan Hexenarteantla BudpaliMst rpy3os, lar go.keH  GHThb
Menbie. e nakaona nosoria HeNpHBOIHOrO PO.’IHE\'OBOZ‘O z;omaoﬁepa
BBIOHPAIOT 8 3aBHCHUMOCTH OT Bitla rpy3a 1 AOHCTPVKLIH  POJIHKOB.
Jluizkyvutas cnaa npeoiodenaer ciuay conporisdenns. Ilotras  cnaa
colpoTiIsiennd Isiennc rpya secod G Ha  porvranrs  BrITIOUACT
TPt COSTABISIOUX:
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CONPOTHBIRHIE Tpeuila 3 LaidaX puiihoB, NPUBEICHI e K Hapy k-
HOMY AHaMeTpy poJdilka (Ipi rpy3e, jieyKaweM Ha §; po.yikax):

Fi=(G--G,i,) f%,

rie Gp—— BCC BpalldiomuNcyg HacTeil POJSHKRA; i— 1{:)3('})(});“1.”0}” Tpein
B NOAWHITIHKANX poLidkas D—!Iapy)}(llbiﬁ dnaMeTp po.Tika; d —- Alla-
METD uan(})bl OCH POJHRA, COIIPOTHBJICIHHE KAUCHHIO IPY3a 0 POIURAM!
AT
F2:G ‘D N

rie g — xo3pdPricienT TPCHi Kauenus;

COTIPOTHB/ICHIE, BO3lNKAOULee 1IPH CKOJbACHNII Tpy3a NG  podi-
KaM, BLI3BAHiIOe Bpalicliiiey pOJHKOB, T. €. IPHOGPETCHIIEM HMIl KliHe-
THYECKOI! IHEPrill,

. PasGepem 1nopodiee moc.e1H0i0 COCTABISIONLYIO CliJd CONpOTHB-

Jerns. Poankn B HawaIsnulii MOMCHT HaXOASNTCsl B COCTOSIHII TIOKOS.
[Tpu Haka LBaNIN fia HIX TPy3a CKOPOCTL X HAPYIXKIOH NOBEPAHOCTH
YBOHUABACTCH OT IV 10 HOMIAJGLIOTO 3padcusg vy (pue. 274, 0).
[Tocae npoxomacHilg rpy3a poOJIHKH HOL JeHCTBHCM  Ciliibl  TPeHHS B
oflopax 3aMe.IstoT Bpalienne H 1IpH I0CTATOUHOM DACCTOSIHINT Merk 1y
IPy3avil MOTYT ,iaZke OCTAHOBHTLCA. 3a BPeMs Dasrona Iy  POIIK
O.LIIOBPEMCHIIO NPUNCNOLIT KaueHUe H CKOJbLAEHHe I'PY3a 10 POIHLY,
TaK KaK CRODPOCTH aBilsKelnist TPY3a B 3Tor 1epiol 00Jblle  CKOpOoCTH
pOJlKa. ¥ Be.ucie ChOPOCTH poAHKa 1101 1elCTBHEM NOCTOSHHOM CH-
JBl TPEHHSE CKOILZ/KEHNS OT HAaKaTLIBAIOUIErocs Ha POJHMK rpy3a npoilc-
XOANT I'0 3akONY, 5JH3ROMY K JHHE[inoMy (paBHOyCKOPeIoe J1Bilhe-
HHE). DTa Cik1d TPLlils B NRPHOL  VTCKOPEls  pasila  MPoi3BeleHio
noatpcpumlulm TPOIGISL CROJLKCHIS B8 JIBHACHI [ na iy 1asaeis

Gy rpysa na pocux, a padoTa Ciabl TPCHUA CKOILASHUA Ha Oyl pas-
rofa (MaIo1aib fpsiMOyroaLIHKN OABC) pasna Gifuuly. 3a 310 Bhe-
MA Kax1as TOUKA Ha OKPYAKHOCT!I POJHKA MPOXOINT 0YTh, puasilulil
Uafnf2 (naontaln Tpeyroasuuka OBC).

CuenoBateuio, MyTh ChObLKEHMsT TaKike paBe Unln/2 (110110.1b
Tpeyroaninka OAB), T. e. mejosuna Beell snueprii rpvia  3a  apevd
pasrona po.iiKa ji0 HOMiiHAaBbHOI CKopocTH npeobpasyvercs 8 padory
CIJT Tpeus, a BTOPad MOJOBHHE — B KHHETHHCCKYIO MEPTHIO poikiind.
Ouesnauo, noguas padota rpy3a PaBHA  VIBOGHECH  KIHCT 1 UCCaOll
SHEPTUN poJliKa:

2
—
! i .
o
S

3.1ech ¢ noMounio Koshguuuenta §=0,8=-09 yunrmnoercs, uio e
BCS Macca PoaHKa Pacio.]oxena HAa OKPYRIGCTH 1HaMerpov D.

Ecmir na 1nne xoupeiiepa L pacnonoenst poauKil, 4ieao  KOTO-
PBIX DaBilO i, COOTBETCTBYIOULAS CH.1a CONPOTIIBIEHHS PABHA




O6uias cuia cOMpOTHBIEHUS NEPEIBUKEHHIO TPy3a MO TOPH3O0H-
TaJbHOVY PO.JIMKOBOMY KOHBeilepy

2.

FeF o Fot P it 9u) L ( Ay )
i1+ Fot+ Fy D(de w) -G, llfD—l—,J oL )

Ecau noaorio I\'OHBEI“IEPZ} Hax.IO0HEHO K TOPU3OHTY NoJ1 yr.ioM o, TO
COOTBeTCTBYIOUIHE CH.IBlI CONPOTHBACHHS BbipaXKawTcsa (bOp.V(yJIaMH

— 3 [ i — _%L_ .
Fi=(Gcosu+G.i)f 5 Fo=0G 5, cos @

F —
4 olutas ciaa COIIPOTHBAEHHUA paBHA

(e A 2i !
F— _(Gcosu cus (flf‘f‘z”‘)‘l“':JTCOS a—{—Gpilf_(_D_"

H]m veétalogp.islieMca ABHKeHHH rpyv3a MoMelr JBH?KyLU.EFI CHJIB
‘. D .
BBIDAMACTCA BeHHHHOL ag —2— simna KM paBell MOMeHTYy CHJbl CO-

D . D
nporusaenus: G ~ sin a=1F > Otcio1a TaHreHC MHUHHVAJILHOTO Yr-

Jia HakJIoHa 10.0THa Kouseiiepa tg a=F/ (G cosa).
[Tpunsas cos a=1 (Bcre1cTsiie MadocTH Vvria ¢), nocae npeobpaso-
BaHII NOIyUIM

G, vli d .
tga :—(fd"rz )“—T ('? g;[“l‘f '—5[1) .

B cayuasx koria nepeveilaevble rpy3nl cJelVIOT HenocpelCTBeHHO
O1HH 32 JAPYTHM H POJIMKH BPallaiwTCA NPAKTHYECKH C HOCTOAHNON yr-
JAO0BOH CKOPOCTLIO, paboTa rpysa, 3aTpayuBacMas Ha Ipeoi0.J1eHHe CHA
CKO.1bACRHHSA MO PUJTHKY H Ha COOOLLEeHHE POJIHKY KHHEeTHYeckofl sHep-
rHY, pasiia ny.adio. Toria pelpaskenile TaHrelca yr.a Hak.I0Ha NOJIOTHA
Kougeiiepa HMeeT BHI:

tor o — Dn - fd( 1L Gyi
ga— 52 -]

Taxuv olpasom, 11e00N0INMLI{T Yroa4 HAKJIOHA CyUiecTBeHHO 3aBli-
CHT 1ie TOJbLKO OT Bi1d I'pvsa, 10 H Or pexnma 3arpvakil. J.as yveln-
HmIeHHst yraa Hak10l1a cJelveT TakzKe [0  BO3MOMKHOCTIL  yMEHLIIATb
Maccy poHKkOB, HOTEpU Ha Tpelllie B HX nandax M yBEJIHYHBATHL JHa-
MeTp poankoB. OGbluno «=2--7° HO NpH NepeMeuleHild HePOBIIBIX KHIT
MATKOTO MaTtepua.ia MoXeT ;IOCTIII‘aTb 12—14°.

[Ipu TpaHcnopTupoBauui rpy3a ¢ OOJbILON BHICOTH € LUEAbIO 3KO-
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HOMHH MeCTa NPUMEHSIOT CAUpPAAbHbIE POAUKOSBble KOHBelepsr (pHC.
274, 8), B KOTOPBIX 110;I0THO pacroaraioT no BHHTOBOH JuHHH. UTOOH
rpy3 ol J1edcTBMeM LeHTPOOEKHOIl CHJIbl He COCKAKHBAl C pOJUKOB
(KaK M B CJyuae CiHpaJabHOIo Cnycka), HX CTaBsT HaK.JIOHHO HJH Ae-
JaoT Kounueckumu. s nepeiauu rpy3a Ha 0oJbliile paccTOAHUA €
NOMOILLBIO HENPHBOIHBIX POJHKOBLIX KOHB€ieDOB NPHMEHFIOT CHCTEMH
POJIMKOBBIX 'KOHBEHEPOB M KOPOTKHUX JE€HTOYHbIX KOHBeilepOB — KOM-
neHcaTopos BHICOTHI, YCTAHABAIHBAEMDIX B KOHUE MN0J0THA POJIMKOBOrG
KoHBedepa U MOAHHMAIOIIKUX
rpy3 Ha MNOJIOTHO cJeiylolle-
ro koneeflepa. B atoMm cayuae
NPOTAXKEHHOCTb JIHHHA MOXeT
JOCTHIAaTb HECKOJbKHX KHJO-
METpOB.

Caenyer OTMeTHTb, HTO B
pale oTpacJeil NpOMBIILJIEH-
11OCTH, B UaCTHOCTH B NPOKAT-
HLIX llexax MeTaJnyprHyecKux
3aB0/10B, POJHKOBHE KOHBEHe-

pbl MOTYT  HMETh TPHBOL-—  pyc 275 Cxema poaHKOBOrO wouBehepa €
rpynnorcil (puc. 273) uau - rPYHAOBLIM MPHBOIOM:
ausunyaaniniii. [lepemeulente I — peayRI0p, 2 — aBkiraean

rpy3a npusoOrbimU POAUKOBbL-
Mu Kowgeliepamu NPOU3BOANTCA 0OLIYHO NO ropu3oHTtaln. B stom cay-
yae MOUHOCTb NPHBO1a (B KH.J0BATTax) paBHa
L Gy
369 100

i
raie (Q — npou3BOINTEIBHOCThL KoOHBeflepa, t/4; L — 11HHa TpaHCnop-
TUpoBaHHusa, M; Gy — Bec Bpawaoueiics vyactu poauxa, H; i —koau-

YeCTBO PO.JTHKOB Ha KOH-
Beiiepe; U — CKOPOCTh

i /é\:-ﬁ JABWIKCHHsI  Tpysa, M/c;
i Muw—KI1  NpPHBOIHOTC
v/ .1 | MexaHusma; ¢ = (fd+
s Bl + 2p)/D — koadoduun-
7 /| eHT conpoTuBsieHus mne-

i peJABUKEHHIO IPY308B, Je-

JKalMx Ha KOHBe#epe;
c=fdID — xosppuun-
€HT CONMpOTHBJEHHS Bpa-
HICHHIO Ppo.IKOB; [ — Ke-
spdbuUneHT TpeHus noi-
WHOHMKA NpH gHaMeTpe
uangs d; w— ko3dpduuncHT Tpenus Kauenun (cx. § 28).
TpaucriopruposaTh 1eTa.an npoctoii Gopvbl U HeGOJIBIIOrO pa3Mme-
pa (poauku, WapHKH, WNHILKH) yI108HO mo TpyGompoBoiaM, ycrTa-
HOBJIEHHbIM MexX1y cTaHkaMHM. Ho yxxe npu cpeasux pasvepax upera-
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Jdeil TpyoonpoBoiAbl CT1aHOBSATCSH TPOMO3IKHMI  113-38  HEOOXOTIMOCTH
yBeJHueins paiilycos  3akpyraeHuit. Ilosrouy TpaHcnoptuposaHue
CpedHHX I WPVHHBIX Jeradeil [IPOH3BOIUTCA NO OTKPLITLIM JOTKaM H
Ha OTKDBITLIN XOnBeiiepax.

B noxbevHO-TPaucnopTHLIX I CKJIAICKUX CHCTeMaNx Haxol1dT NpH-
MeHeillle ¢Tubl ¢ HAPHKOBLIMIL OuopaMi (puc. 276), nQ3BOaAIOWIMMH
noBopayuBary, i lepemeiars WTyuHble rpy3sl. IIpi 3ToM 1ocratodHo
THAEADIC CPV3bL VMOXWHO Jer'hO CABHIaATL I pasBopayuuBaTh BPYUHYIO.
J1s yeToitynsoro 1BHeNNs IPy3 JA0IACH 0NHpPaThes KaK MHHHMYM Ha
TpH mapa. ['py30101LCVMHOCTD OT.1ILHOM WAPIKOBOIl ONOPBlL JOXOAHT
40 2,5 T.

§ 50. Kauawuwueca KoHseiiepbl

B pazauunuix 00.acTsaX NPOMDUILICHIOCTH IHIPOKO  NPHAEUAIOTCS
Kayaioulnecst housciiepst LI TPAHCIOPTHPOBAHIIS BCeX BI10B HACHII-
HbiX I'Py30B, KPOME JHOKIX, B YaCTHOCTH si10BHTLIX M XHMHUECKH ar-
peccuBHbIX (B VCJOBUSAX)
IIOJHOIl  TepMeTHUYHOCTH);
MET4LTHUECKO  CTPYHKH,
CMOMEHNHOIl 3My.bcHEH H
Mac.aoM; GOpPMOBOUYHOI 3eM-
JH, BbIOHTOW H3 JHTEHHBLIX
_ . dopM;  MCIKOro  JIHTbA
-e— = - 1 ap. DT Kolsefiepbl He-
\ NOJAL3YIOTCH  OOBIUHO  A0I8
E;‘ N = A\\ws 1 nepeMeLLenna rpysos Ha He-

%—d Goabuie  paccrosiust (/10

% { I . 100 M) npu maqo0i u cpea-
£ Heil NPoH3BOIHTEILHOCTH.

i _ Kauatoumiica Konseidiep
{ —— — . npeacras.iseT coboil xeaod,

S\\ TN l_J[ CcOBepuIaoLW Uil koaeba-

3 TCJAbHbIE JBH/KENIHA OTHO-
CHTCILHO HOMO{BIHAIIOH pa-
Mbl. Baarojapst ko.cedanu-
SIM TpV3, Haxo.ifsuiin.cd B
Ke100e, nepemeniactcs no

<
54
|

X

%
3 EJ

Puxe. 277. Cxemul BHOpauUHOHIBIY KONBCIiepoB:

a — oino1py oLt e HPYmHEELBIY DOABCCKAN € HEMy. o
LICRIPOBHOP TOPOM 5 ABYNIPVORBIL  Da A oDyray Kauatwinecs KolBeH-
CTOHKAN € RCUCHTPHKOBHIAL BHOPO1OPOM, 8 —- 0.1HO0- ¢ Tv ¢ i
PPVOHIIE W YEPYIH . CIOHRAN ¢ hCIUTLTPHROBLIM cpul H’) BHAY KoseGatiHi

BHOPL GPOM H ) D BIHOBCUIHBAIOHLICH Gastholl Keaopva H OIl[)e}lCJIHEMOMy

3THM XapakTepy ABUXKeHHUA
rpysa no:ipasicificTca Ha MHepuHoHHbe (C NMCPEMEHHLIM M MOCTOSIH-
HLIM /laBJCHIleM Tpy3a Ha AHo Xenoba), B KOTOPBIX MPV3 CKOJL3HT MO
*ea00y, He oTPLIBAACL OT HEro, H 8ubpayucHHsle, B KOTOPLIE TPY3 OT-
peiBaercs oT xkelo0a H MiUKpoGpockaMit nepeMeutlaercs BJ10b wketoba.
Besesictniie psiia npenMyniecTs Handoaee UHPOKOE paclpocTpaHeHHe
- MOJYUILTH BHOPALHOHHBIC KouBedepbl, B KOTopbIX k¢100 B dopme Tpy-
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Gl (piic. 277) cosepuiacT KeJehaiitg ¢ aMIInTy 10l 0T 1001 MILIIH-
Metpa 10 15 Ma 1 Guitee 1 uactotoii 10 50 T'u. JKeso6 ycranasinsa-
eTes HA VHPYTIN 2JCMCHTaX 1 coetiusieres ¢ sudpaTopoM. Heeaewoza-
HHS PASCHUHBIX YIPY VN 20€MEHTOB MGha3auin, Mo JyHIlie NaparTep-
CTURHM MMCIOT PC3HHOBLIC . 1eMCHTL, padoTaiouic 1a ¢aBur. Oui nve-
IGT Madble raGapHThl I Macey Ho CpaBlcinio ¢ MeTallIiuceh v pec-
COPAMI I IPYZAIITANIE TOH /AC JKECTROCTIE 1 001212107 §01e¢  BLICUROT
1A 1CANOCTBIO.

Budpansonuple Kotigefiepbl padoiaior ¢ yChOPEHUsIMI,  BCPTHKRAIL-
Hasi  COCTARISIOILES  hOTOPLIN
Goanlue yckopelst  codo.imoro  gf HENPRETERIE REPEMSLIEHLS (YT
najgenns. TIpin sToM  uaciinig —_—
I'py3a OTPLIBACTCH OT NOBEPNHO-
cTH  AKeaoda 1ooec  BIAKCHC
IPOHCNO,UIT B BILIC HCTIPUpLIB:
HG COACAVIOUEX O,LH 3¢ 4PYyTIM
ALIRpOLIICTOB  (puc. 278, a).
[Tpu TakoM L IBHACHHH I'Py3 HC
KPOINTCS, i@ IblHIT W Ma/lo
ywinamnpaer wenold. Handodee 0 t
perTuBio  TPailcnopTipuBa- \)/

THIC rPY3d  MPOHCNONT, CCOH B

KOG MHRADOROJICTA Hactila no- o Tuar o '

Na180T A ARCI00 B lauade c.e- - =10, ANATPAMMA JIBIKCHNA TPY3a
A - fla B]IC‘})(IHH()IHIO'\I honsenepe.

AYIONCro  Hepnota Kooedanui

ACa00a (Hrpuxosasa kpusas v,

ia pie. 278, 0).

Bozoyante.ren NEATUIRI T
ARTSIOTCS HHePIHOIHLIE, 91€RTPOMUl HHTHLIE, KCUCHTPHNOBLIE 1T MOPHI-
HOBLIC (FIApaBJgiucChiic 1 NHCBMATHHCCKNE) BuOpaTopul.  [lrepyuon-
note suoperoput (pic. 279, a) npnviemsnorest npu o CpelilMX y4acToTax
KOJCOHIII B Tex CIy14A8X, hOla HPI HeOOdbIHX raddpHTaN U Beee
HPHBOTA HEOOXO,HMO NOIYUHTE 3HAUHTCILHLIC BO3MYHLAIOLUIC CHLIBL
Y Takoro BUGPATOPd Ha By 3 ICKTPOABLIATEIA HA ICKOTOPOM pic-
CTOSHHIIL OT QCH BpallcHiish 3dKperaen rpy3 — aedadaie (Ha PHEMIIKE
JAIUTPINCRAN), HPH BPAULEHIIT KOTOPOIO BO3HHKAET HCHTPOOCA DN Cl-
Ja, BbidbiBaomas KoleGanust, BOJbUIHHCIBO KOHCTPYKUHIT TGO THlA
BupaTopPoOB PACCUNTANO Ha .1y pabouylo yacToTy, o HMCOTCs 1 BUO-
PATORBl C POIY.IHPY MO MaCTOTON H SHAUEHHCA BOIMA LLAIONICH CIIBL
Baaroaapsa ne6oannioit nacrore xogedanuii (16—25 T'u) nonseiiepu ¢
wepuHonpiMn pudparopasn padoralor GecniyMio.

Jaexrponachurnsiy eudparop (puc. 279, 6) cocrout u3 cratopa I
dentpovariniia ¢ gkarvinkeil 2, sxops 8, npyAKHH 4, nadopa pery.aH-
POBOLIN TPY308 3. TTpvikunn 4 COCAUHAIOT SROPL 1 CTA10) IAEKTPO-
MarniTa, dIpyTie 0evel sl (Ipy AL 0ipPe WISIOT B3alNHee pac-
HOJAOACIHIC K0P i CTaTopa, 3d30p MEKILY HINI 1 HacTPoiiky Ko.le-
Oaini cuvievn aouseliepa  Fapyuonpucenne hogeoms shops Marii-
Ta BOILNKAIOT IPH IHTANLH KATYHIKI MAarHiTa  HePeMEelHuIM  TOKOM.
ITpu cnirycoir laaniost H3VMEHeHNN CILILE TOKa SIROPb 3a 0Ll LHePHD T

Q — cNOMd IBILACHHY P S0 HDEY TPy 34d, 0 o-

P HPAK ChoBOCil i doB s o /oIy L
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JABaX]bl MPUTACHBAGTCS K CTATOPYy M ABAMIbl MO aeficTaieM TNpPYKHH
0TBOIMTCH OT Hero. [lpu MuTaHuM KAaTyUIKH [1epeMelHbM TOKOM C dac-
totoit 50 [l yactoTa Ko.edaHii sskopst pasHa 100 I'n. Taxyio BeICOKYIO
YacTOTy HeJb3# HCHIOIb30BATL B BHOPAUHOHHBIX KoHBeiiepax, MO3TOMY
NUTaHHe KATYUIKH OCYyLIeCTBIAIOT 4Yepe3 OAHOHO.YyNCpLOAHbIH BhIIp:-
MHTedb, UTO N03BO.ISeT MO.Y4HTb YacTOTy KogcOaHui suOparopa, pas-
nyio 50 T'u (3000 xoseba-
J HUH B MUIYTY).
DeKTPOMArHuTHbIE BH-
Opatopbl He HMEWT Tpy-
wHxes M OMCTpo u3Haumul-
BAIOIUXCS A€Tasel, mo3po-
JSIOT N1aBHO PEry IHPOBAThH
aamILLITy 1y KodeOaHui 603
BLIKSHOUEHHS YCTUHOLKH, a
T2X/KE OCYLIeCTBHTL f1apa.-
JCJBHOC  BKJIOUEHNC  Hu-
CROILEUX BHOpaTOpOB HA
OAKCM 00beKTe, CO3jaloT
Jcinyio Hanpasaeu-
1HOCTH KoJaeDaliuil.

Kax ykasniBanoch, oc:
IIOBHLIMU MpPEeHMYLIeCcTBaMH
BUOPAILHOHHBIX KOHBEHEpOB
§1BASIOTCA BO3MOKHOCTh
TPAHCNOPTHPOBAHHS H30/IH-
POBAHHOTO OT OKpy:Kaiouwed
: cpeasl rpy3a B TepMeTH-
Puc. 279. Bu6paTtopsi: UECKHM 34KPBITBIX Tpydax H

@ — ¢ HECPHHONHLA ACCIAaNCPOL LM ABHIATCTCN, BO3MOXHOCTL OAHOBpPEMCH-
O SICKI POV HT b o C TpancnopTApoBaHHEM

BLUIOAHATL Pa3JHyHble TeX-
HOJOTHYCCKIE ONePauHil — CYLIKY, OXJam 1eHue, cMelllHBaHHe, TPOXO-
yenue I T. I. DTuM KoHselicpam CBORCTBCHHBI MaJbli H3HOC HECyllero
3jeMeHTa (TpyObl HAH XKesao0a) ja)ke npH TpaHcnopTupoBanud abpa-
3UBHBLIX PYy30B; CPLBUHTCIbHZSA TPOCTOTA KOHCTPYKUHHM MAaUIHHBL
BO3MOMKIOCTh MPOMCXYTOUIION 3arPy3KH M Pasrpy3kH; MaJgblii pacxon
SHEPIrUN NPH yCTaHOBUBLIGHCA padoTe.

K HelocTaTtkam MOMHO OTHECTH 3HAUHTE.IbHOE CHMMKEHHEe NMPOH3BO-
INTEALHOCTH TPH TPAHCNOPTHPOBAHMH rpv3a BBEpX (3a HCKJAIOUEHHEM
CHeuNadbHbiX BepTHRAILHLIX BHOPAIHOHHLIX KOHBCIiEpOB) —— Ha KaX-
Aptil Tpalyc yraa HakJIoHa RPOM3BO1ITEILHOCTE KouBeHepa clHXKaer-
cq npHMepHo Ha 3—4Y% (npH nepevewieHUH rpysa BHH3 1O YKJAONY
N ON3BOINTEILHOCTL NPUMECPHO B TAKOM /Ké pasMepe NOBLIIUAETCA);
MaJgast 10Jr0BeUHOCTh YNPYTiX 3JAEMEeNTOB H ONOPHBIX MOTIUHIHHKOB
npuRola (06LIMHO He Godblue rola); nepelada B HEKOTOPHIX CaAyuasix
BLCPAIHOHEEINX HAPV3OK Hid ONOPHbBIE KOHCTPYKUUN. :

IHnpokoe npiMCHeHile NOAYUHIH COPH3OHTaNbHBIE BHOPALIIOHHBIE
Kolselieps!, BLiloJHeHHDbIE IO YPABHOBEIIEHHOR pe30HaHCHOH cxeMme
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{cMm, puc. 277, 6). 3T KouBeHepsl COCTUAT H3 1BYX TPyO IIH Ke10008B,
1peICTaBAMIOWIX cO00il 1uEaMHIeCKH ypaBHOBEIWEHHYIO cHcTeMy. Ko-
Jedanua TpyO HPOH3BOAATCs co ciBHroM no ¢ase ra 180° xoria oia-
Ha Tpyba 1BHaeTCs Blepel, pyras OTKJIONACTCA Hasal, o0lHaKo
TPaHCHNOPTHPYeMUl rpy3 B 00eux TpvOax Bcerla JIABMAMKETCH B OIHOM
3anaHHOM HanpasJeHHM. YUpyrafd CHCTeMa, cocroduiaa 3 skeaola u
Npy:KHUH, HACTpaHBaeTcsl B pe3oHaHc. boarorapa sToMy 1ia KpUBOLUIMII-
HO-WATYHHBI MeXxaHu3M NpH padoTe 1edCTBYIOT HCOGIbUINE HATPy3-
KH i B HeM CHIAIOTCsi IIOTePH HA TpPeHie H, caelosaTe.]bHo, Tpedye-
Mas MougHocth npusoja. llpn ycraHosuBemcsa Ko.ae0aresbHOM ABH-
AEHHUH pe3oHalcHasd cHcTeMa B Cjlydae OTCYTCTBIIfi MOTEph MOKeT KO-
Ae(aTbCsd HeorpaHuuenioe spevs Oe3 HOCTyIIeHWA 3HEpPriy H3BHE, a
AP M2JLIN NOTepsiX 3Ta cHCTeMma TpedyeT 1dsl NOLCPKIAHUSI  TaKoro
JBIKEHHS JHIUb He3naunTeIbnuX yciani. Muaoria smecio ogHoro us
#e 10008 NPHAEHSIOT CleUia.bHYI0 0aaky (cM. puc. 277, 8), inHavi-
yecKil YDARHOBCIIIBAIOULYIO hOTe(aTeILHVIO CHCTCMY.

Urobb npcloTspaTHIL lIepeiady BHOPAIMOHIILIX HATPY30K HA l1ecy-
miHe 3JeMeHTbl, BHOpauHollible KOHBeilepul COGAMHSAIOT € pavoil no-
TPEICTBOM Py kil ILTIL yHPYTHX f0idBecos. Mlexuaouenie cocranasnior
yPABHOBELUEHHbBIE CHCTCMB! C ONOPAMMH, HaXOIAILKMIICA B LUEHTpEe Kode-
Sanuit. Takiie KoHBeiflepy! YCTaHABJIHBAKT O3 Clellaablblx  (yHI1a-
MEHTOB.

Texnuueckne napaMeTpbl BUOpPaUMOHHBIX KOHBeliepCB BecbMa pas-
#006pasHel. Tak, Npoi3BOIHTEILHOCTL TOPH3OHTAAbLILIX KOHBEfepoB
H3MEHSIeTCS OT HCChOJABKIIX KMaorpammos jao 600 1/4; anuiia tpaucnop-
ruposadus zocturaer 100 M.

TouHoe BbiuKcseliMe MOWIOCTH NMPHBO1a BiIOPAIHOHHOTO KOHBeiie-
pa [pH NPOEKTHPOBAUNH ABJIAETCA BeCbMa CJI0AHOR 3aladell 13-3a
TPVAHOCTH onpeieienus Kospguuientos conporusienus. Jaa  npo-
2XTHBIX pacueror pexoMeH.iyercsi [16] ompeiensit MoulilocTs 1Blira-
rejas NPHBOXA (B KILIOBATTaX) Ha OcloBe OJOOULEHHBIX Koadpduiel-
TOB Pacxoia MOHLHOCIH Ha fepemelleHlie rpysa maccoil 1 1t na Luiny
1 u mo caeaywouwuM popvy.aam:

1) rpu aause xonseiiepa L<10 v

2) npr jgaube L>10 v
~ Q {1 2L —1 ]
P= Ok, 4~ (L —10) £, + 360

l

~3e Q — mpou3BOIHTEILIIOCTb KoHBefiepa, T/u; H — BbicoTa molbema
Tpysa M; 1) — K1 MexXanu3voB mnpisoia; ¢ — Ko3p@HuilliedT TpaHc-
10pTabenbHOCTH rpy3a: 111 Tpy3os, 00.1a1a0uHMX Xopotledl 1 cpeiief
rpadcnopTadeibHoCTh0  (3€pHO,  NEecOoK, VroJab, HL1axk o T. 1), ¢=1;
JUIst MIOPOLUKOBBIX M MBLIEBHIHBIX TPY30B, 00.a1aouiix nox—mx&ennoﬁ
rpaHcnopTalebHoOCTbiO (UeMeHT, anaTHTOBBIIl KOHUEHTPAT, Orapxi

4 T. 1), c=18—2; & 1 ks — Ko3hOHUMEHTH yICIbHOR 3aTpaThl wom-
HOCTH, MX YHCJOBbIE 3IaUCHUsi NpHBEIeHbl B Taba. 42. Jlas ropuson-
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TaJdbHLIX Kousciiepos (H/=0), a Taxae upH TpaHCHOPTIPOBAHIN TPY- ,’
3a Ha ClyeK HOC/ 1Al Y NIPHBCIeHILIX GOPMYIT OTIA14eT.

Bpeicnue B pacucTipie  (GopMyael  Ko3g¢pHUICHTOB  TpANCHOpTa-
GesbitocTh ¢ 00YCI0BICHO TCM, UTO CKOPOCTH TPAHCHOPTHPOBAUIS NI~
JICBHAUBIX TPY30B BHOPAILIONILIMY KolBefieDaMu
B 1,8—2 pasa Mmeusiue, yeM A8 KYCKOBBIX H 3ep-
mietnix rpy3or. Coelopatelsio, 115t NOJgyuedus
OUI0H U TON Ke TPOH3BOAHTEILUOCTH pa3Mepsl
cetennsa  TPyObl HaM kelo0a  Kongefepa 10
TPAICHIOPTA  NLIICBIANBIX TPY30B  NMOJAVUAIOTCH
OO LLHINMH, UCN 118 FPY30B € Xopoulefi TpaHcnop-
TadeannocTnio. OOLIMHO B K4uyecTBE NPHBO1HOIO
ABHIATENq HCIHOAL3YIOT Tpex azinil 1BHraTe. b ¢
KGPOTKOZAMKIYTLIM  POTOPOM 11 HOBLIIHEIIBIM
HYCKOUBLIM MOMEHTOM.

Hapaiy ¢ ropH3OHTANALHBIMH  npHMEHsoTCs
gepIuse.1bHele  BUOPALUOHHbIE  KOHeedepot, ocy-
ULCCTRAMOUIME [epeMculcHHe TPY30B BBEpPX 10
BHOpoKenoBy, uIyluieMy N0 BUHTOBOA Jluuiu
(puc. 280). JKenoOy npuiaiorT xodefaTelblible
ABUZKCHHSI:  BO3BPATHO-BPALLATCILHOE  BOKPYT
npO0JILHOR OCH 1 BO3BPATHO-NOCIYIIA1EALIIOR
B.10.1b TOH Ke ocH. JIBUyKEHHe Tpy3a MpouHcCXo,IHT,
TAK JKC KAK H B FOPH30OHTAILIIOM Ke1006e, Jncpel-
CTBOM  MUKPONOJIETOR, HO  NpH  BCPTHKAJILHOM
TPAUCTOPTHPOBAHHH 3TH NOJCTHL MPOHCXO, ST He
B/L0Ib TPAMOIT JIHHIH, 4 BLOL HICIPEPLIBIIO H3Me-
iomeficss  Kacaredbhofl, T. e. Kaw 1bl! 1nosblH
MIKPOROJICT IIPOHCXOANT MO HOBOMY HAaNN&aBIC-
HINO, CABHIYTOMY B ILTalC H4a HCKOTODLIH yrod,
YTO H CoRTdeT IBHKenne MaTepHada 1o cnnpa-
ai. duasmerp witanuapa  BepTHKAILHOTO BHOPA-
nHonnoro Kouusefiepa wcetiraer 120—1000 mM,
BbicoTa 3—10 M, npoussouTeantiocrn <<40 T/u.
BolcoTa TpaHCIOPTHPOBAHHKS TNPOIOPLHONA, IbHA
roacOMoMencss Macce, UYTO 3acraBiseT mpime-

Puc. 280, BepTi-  ygpy, g 3naunTeAnHLIX  BLICOT NOULCMa Jo.ee

KaJabhublii Bubpau- o . o .

OHELT KOUBEliep: MOULHBI B CJOXNBIT TPUBOIL.

I weand 9o and. CKo’poch TPAHCTIOPTHPOBANUSI HACHITIHLIX FPY-

pooropi, 3 - NPABOL 308 BHOpAUHOHHLIM KOHBCHEpPOM B 3HAUHHITE ILIOH

CTCNICHH  34aBHCHT  OT  (DH3HKO MEXAUMUCCKUX
CBOICTB  TpalCNOPTHPYEMOro rpy3a: ero o0beMHoil  ILIOTHOCTH,
pasMepoB H QOpPMDBL M1ACTHIL, BAAXKHOCTH, YIPYIHX CBOIICT3, BlYTpeH-
HEro TPEeHHs K Cllellielin YacTil, BO3LYHIHOI NPOUHIAeMOCTH 1 1py-
rux daxTopos. C 11an6obUIMMIE CKOPOCTSIME TPAUCNOPTIHPYIOT 3CpHIC-
ThiC 4 KYCKOBBLIC Fpy3nl (ICCOK, yroJab, ULI1aK, pyla); 3HAUUTCILHO C
MCHLUIMMHI CKOPOCTSMH — NbllIeBHIIble Tpy3bl (11aMOT, I0JOMIT, 1e-
MenT). Buamuoctp rpysos, ne 061a1al0mux JHIKOCTLIO ML CXBaThI-
BaeMOCTbio (HanpHvcp, necka, anatuta) B f[peleJax IPHMEPHO 10
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109, 1e npensiTCTaYel TPAHCIOPTHPOBAHHD, a cosiaer Oojee cra-
SHAbILIL 10oTOX; 1ipit 00.blueil BIaAHOCTH CKOPOCTL TPalCNOpPTHPOBA-
HIis pe3ko nomizkaercst. Baaxnoe cunkne rpysst (HanpuMep, rinHy)
1DaNCROPTHPOBATL BUGPOTPANCIOPTOM Hedlb3s. CKOPOCTH TpalicnopTil-
pOBaHis TOPH3OHTAbHBIMH BlUOPAUUOHIBIMI  KOHBefiepaMu  OOBIUHO
cocrasasiior 0,1—0,3 v/c u pexko aocturaior 0,5 m/c.

Taoanuwa 42, Koapduuuentst yreapHol 3aTPAaThl MOULHOCTH

Koter p'\“;ig::;x&:':{-}lj}! HHONRGE O IF::‘X|J(1L111I]["17:II:1I:.{:'!: k108 ko102
: noutefiepa, Ty
(o (seciivie  Konpeilepst  (oanovacce- 5—50 6—7 —
Hble) C HCHTPODBCA LM APHBOL0M- >50 5-55
Onopueie Kousciiepul (o.lHoMzcCLe) 5-50 7--10 5—06
¢ HANPABASIGUIHMI HAKJOHHLINI C10ii- >50 5—06 3,5—-4,5
KaMIl-peceopait
JdByarpybnute n otnorpyOnnie (LByX- 5—50 10—12 8--10
MaccHLIC) YpaBHOBCIUCIHHLIC Koliseilepbt
¢ IKCUEHTPHKOBLIM NPHBOIOM C ACCT-
KUMM IIATYHAMi .
To e, ¢ YAPYrHMIil UIATYHAMH 3—30 4,5—5 3,5- 4
>50 4—5 3—3,5

[Ipuveyanue Boabuwue 3nauvctins Kod3hduuucuion k& Mk oTHOCATCH K houneicpuM
NCHBIWEH K3 YRa1JHALIN 3HIYCHHE 1 POH3IBOANTCALHOCTH.

¥ro.1 HakJoHa BHOpaUHOHHBIX KOHBeilepos npd TpalCHoOpTHpOBa-
ilHH HA NO1beM KYCKOBBIX, 3€DHHCTBIX H HEKOTOPBIX IHOpoluKoolpas-
{IBiX rpy30B o0uluno He fnpessiwaer 15° W nHorla (aasi rpy3os ¢ Xopo-
uleii tpancnoprabe.nliocthlo) 1ocruraer 20°. /1A NBJIEBHAHBIX Tpy-
308, HANPHUMCP LUEMEHTa, a TakiKe HeCOPTHPOBANHDLIX TPy30B ¢ 00.b-
M KodaHueetsov (Goee 609%) NblIeBHIHBIX YaCTHIL YTOJ  HAaKJIOHA
woHBeitepa oduulio He npesblltacT 5°, Tak Kak npd O0JbuUX yraax
TPAHCMOPTHPOBAHUE 1l NolbeMe MpaKTiueckd npexpawaercda. [Las
HIEKOTOPBIX NBLIEBHIHBIX TPY30B ¢ BecbMa MeIKHMH 4acTHUaMi, na-
npHMep NbLTI H3 WHKIOHOB, TPAHCHOPTHPOBAalilie BBEPX 110 HAKJIOHY He-
BO3MOKHO,

AMiouity1la KoaeGaHnil 114 -KOHBeHepOB ¢ 3.1eKTPOMATHUTHBIM BHE-
paTopoM o0Obilo BuGHpaeTess B npedenax 0,1—2 MM B 3aBHCHMOCTH
OT HPOH3BCIHTEJILHOCTH M LTiHbI; AJf KOHUBCHEPOB ¢ NEeHTPOBeKHLIM
npuBo.1ov — B npeiesax 0.b—35 v u a9 KoHBEHEPOB ¢ IKCUEHTPUKO-
BLIM IPHB0OI0M — 8 npeieiax 3—I12 wu.

§ 51. Buuvosble xoHBeitepnl

BuntosniM KoHBeilepoM HasbiBaeTCs MallWHAa 1 TPAHCNOPTHPO-
BAHUA TPy3a, NepeMCeulaioulerocs no »kejody ¢ MOMOULLIO Bpallalolile-
rocs BaJia ¢ JIOMACTsIMH, PACNOJIOKEHHHMH 1o BUHTOBOf* auuui. Ha
pHc. 281 usobparkeH BHHTOBOW KomnBeiep, COCTOSIUIHA H3 HENOIBHAKNO-
ro xejoda 7, HHKHAS 4acTh KOTOPOro HveeT ¢opmy ROJYLILINIIPA,
3aKPBHITOrO CBEPXY MIOCKOH KPBIUKOH 3; IPHBOIHOrO BaJaa 8 ¢ yipen-
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JIeHHBIMH Ha HeM JIOmacTAMH TPAHCNOPTHPYIOUIETO BHHTA; KOHUEBHIX
2 u 6 ¥ npoMexyTouHblx onop 4; npuBoda I, 3arpy3ouHoro 5 H pas-
rpysounoro 9 ycrpoiicts. Pa3rpyska ropusoHTanbHOro BHHTOBOT'G KOH- !

{

6

/1

Puc. 281. Iopu3onTtaavHulil BunToBOIl KoHBeliep

Beilepa MOIKET OCYILIeCTBJATbCA B JIOOOM NMyHKTe 4epe3 JOoHHLIE pas-
rpy3ouHble 0TBepcTHA. 34arpy3Kka KoHBeHepoB MPOH3BOAHTCS yepes Jio-
Kd B Kpbitike :kejoda. [lpu Bpamennun BHHTA TIpy3 mepeMellaercs
BHTKAMH BHHTA IO Keao0ly.

a)

\
~+ %\
&
N
\-l.

Puc. 282. Tunu BuntoB

BHHT M3roTOB.ISIOT IWITAMIOBKOA H3 CTajJbHOrO JiHCTA TOJILHHOM
4—8 MM, a 3aTeM npusapuBamT K Baay. Cnaownbie e8unTsl (pHC.
282, a) npuMeHsIOT NpH TPAHCNOPTHPOBAHHH CYXHX NOPOLLKOBLIX, MeJl-
KO3EPHHCTBIX H CPeIHEKYCKOBBIX MaTepHaJOB; ACHTOYHbIE BUKT6L (pHC,
282, 6) — npu TPAHCNIOPTHPOBAHHH KYCKOBBIX HJH JIHIKHX I'py30B; ¢a-
COonHble BUHTHl (puc. 282, 6) —npH TNepeMelleHHH CJeXHUBAIOLIHXCSH

472



MaTepHaJoB HAH 171 COBMEIUEHHS TPAHCHOPTHbIX H TEXHO.JIOTHYECKHX
onepauuii (cMewHBaHus, 1pobaeHus, cMauHBaHus U T. 1.). }Keno6 BHH-
TOBOr0 KOHBeiepa OOblYHO M3rOTOBJSIIOT M3 JHCTOBOH CTajdd TOJLLH-
HOl 2 — 8 MM.

BuHTOBBIE KOHBeHephl UIHPOKO HCHOJb3YIOTCH A5 TPaHCIOPTHPOBA-
HUS MbLIAWIMX M FOPSIMHX IPY30B, BBLISASIOLLAX BpeiHble HCIAPEHHS
M T. M., TaK KaK B 3THX KOHCTPYKUHAX JErko o6ecreyuBaeTcs repMeTH-
3anuq xenoba. JanHa BUH-

TOBBIX KOHBCHEPOB NOCTHIa- o
eT 76 M, 0lHaKO NpHMeHe- j
HHE TAKHX AJAHHHBIX KOH- T
BCiiepoB CBSA3aHO ¢ GOJbILH-
MH  3KCI/AYaTaAUHOHHBIMH
pacxopamu. [lepemelnenue
rpy3a MOXeT NMpPOU3BOIHTDb-
CA KaK [0 TOPH30HTAJIH,
TdK ¥ BBEPX MO HaKJIOHHO-
MY HJIH BEPTHKAJbHOMY XKe-
aobam (puc. 283). Bricora
nolbeMa JOXOAMT 10 15 M, L
POMSBOAHTENLHOCTL  KOH- ﬁﬁ'ﬁiﬁ‘;ﬁ-“i
seilfepa — po 50 T/u. o [ R

[lar BunTa Ana  Jerko- 2
TPAHCTIOPTHPYEMBIX  Heab-

IA~A- A\

e D S LTI ST v
pasHBHBLIX rpy3oB (=D, -
Aas TpyaHomnepeMeniaeMblX  Pic. 283. T'opusonTannio-sepTukaislibii BiH-
il a6pa3suBHBIX TPY30B {=— TOBOM KoHBeHep

=0,8D, rae D — 1uamerp )
BuHTa. YacToTa Bpallenus BIHTA 3aBHCHT OT BHAA TPAHCIOPTHPYEMOro
rpysa u auametrpa BuHTa. Ona teM OoJiblue, ueM MeHbIUE HaCHIIHAS
ITOTHOCTb H a0pa3nBHble cBOHCTBA I'PY30B H YeM MeHbllle QHaMeTp BHH-
Ta, Jas TaKeABIX rPY30B na50 OO/MHH, a Aas Jerkux — n<g
<150 06/mun. JInavietp sunta D 3aBucHT OT KpyNHOCTH KyCKOB rpyasa.
On pomxen 6biTh B 10—12 pas Goublie pasmepa Kycka NMpH TpaHCHop-
THPOBAHKHK OAHOPOHOTO 110 KPYNIHOCTH Ipy3a U B 4—6 pa3 foablie Mak-
CHMAaJbBHOrO PasMepa KycKOB IIPH TPAHCHOPTHPOBAHHM HEOAHOPOLHOrO
rpysa.

[l1owaip nonepeuroro ceuenns rpysa B kesaoGe KoHBeiiepa omnpe-
AeqaqioT no gopyyae

A=03D4, (70

rie Y — K03 ¢inHeHT 3anouienis ceueHus Kenoba, npUIHMaeMblil BO
H30exaHue CKOILIGHHS MaTepiHala y NPOMEXKYTOUHHIX MOXIUHIHHKOB
3HAYIHTEIbHO MEHbIle CIMHHL b,

Tpy3aot .

Tameanie abpasusnoie . . . .
Tameasle manoabpasnsiible
‘lernue vastoabpasuBibe . .. . .
Jerkne neabpasuenvie . . . .

cooo
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Visasannble 3iraucnilss MoryT ObiTb yBeanuenn B 1,5--2 pasa tis
KOPOTRYUX BHHTOBLI\ KOHBCHCPOB, HC HMEIOUWIUX IPOMEKYTOUIILIX [01-
HIHIHUKGE, MelWdIoutN Tpancnopruposauino. Ilpa TpanciopTuposaiiiu
JICTROCBITYUIIX TPY30B NpiBeleHHLie 3HaueHUs xo3(duunuedra P pexo-
Meni1yercs ciiizxary, #a 10—15%.

[1poH3BUAHTEILHOCTL BIHHTOBOrO KOHBeilepa ¢O CMAGUINLIM BUHTOM
(B TONUAX B uac) pasma

Q = 3600Avsk,

rie A —nJiowais NoMepeyHoro CeueHHs rpysa, M2, v=1n/60 — cko-
pocTs  TpauCHOPTHPOBAHHS, M/fc; #-—4YacTOTa BpalIeHWS BUHTA,
o0/Mun; [ —war BMUTA, M; p — HacblmHad ILIOTHOCTb, Kr/M3; & — Ko-
shdHILeHT CHIKEHIT NPOH3BOIUTEABHOCTH NPH HaKJOHHOM KOHBeil-

epe, HMeIOIUHH B 3aBHCHMOCTH OT YT1a B HaKJIOHA kenoba caenyloullie
3HauenHq:

b .o 5 10°  15°  20°
I3 .. I 09 08 07 0065

Yuutbisasn ¢opMy.ay (70), okoHUaTeNbLHO MO.IydaeM

nD2 tn
p —_—
4 60

Q=36000 k=4Ttn Dk, (71)
MakcuMaLiyo 4acToTy BpallieHHsi BUHTa B 3aBHCHMOCTH OT  €ro
anamerpa D onpelensiior no npHOMHMKEHHBLIM 3MIHPHYECKHM COOTHO-
IEeHUAM: Nmax=060/YD — 115 Jerknx nHeaGpasHBUBIX I'PYy30B; fmax=
=45/YD — :\1a TameablX Hea0pasuBHBIX TPY30B; Mmax=230/YD — 1as
TSKEILN ahpaslBHbIX IPY30B.
[Morpeonyio mowmnocts P, kBT, n1a Bauay BitliTa ropi3oiTadbiloro
. N QL
KolBeilepa onpe1eadioT No 3aBUCHMOCTH P .= T & AaA Hakaou-
HOTO KOHBeiiepa
_ Qi QL

" 360 7360

v

rie L — 1anna TpaucnoptHpoBanus, M; H — Belcota TpaHCHopTHpoO-
BalN; Cgp— KO3P(HUHENT CONPOTHB.ICIHS, ONpeic.isieMblH 3MITHPHYeC-
KH: A8 TakiX IPY30B, Kak MyKa, 1peBecHble OMNIKH, 3epHO, ¢o=1,2;
oas Topda, combl, YroJbHOM NBIAH, 1I0pOlIKa Meda ¢e=1,6; aaa aH-
TpauuTa, OYPOro yras, OpemwKoOBOro YrJsi, KaMeHHo#l coaH cp=2,5;
JJ08 THACA, CYXOIf MIHHBL B KycKax H Melkoil popvoBodyHOl 3emaH, ue-
MeHTd, 3040, H3BECTH, Necka Co=4. Brlcokiie 3uauenns xosdbnuuenra
COUPOTHBJAEHHS OOGBACHIIOTCH 31UAYNTELHLIMH TIOTEpAMH HA TpeHue
rpy3a 0 KcJa00 M O BIITKH BHHTa, MPHBOIALIEro K H3MeNbUEHHIO H MC-
THpaluio rpyv3a. Kpome toro, B BHHTOBBIX KOliBellepax CyILeCTBYIOT J10-
IOJHITCIbIBIE COTPOTHRJCHUA 13-3@ CKOILIEHIS TPy3a OKOJO NpoMe-
KYTOUHBIX HOANMMTHHKOBLIX OIIOp BHHTA B e 100e W HITCHCHBHOTO €ro
nepemeitiganig. ITostoMy He peKoMCHIyeTCs MNPHMEHATb BHHTOBOI
- KollBeilep LIst TPY30B, li3MCIbUeHle KOTOPLIX CHHiKaeT MX KayecTso.
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ITpi Tpancuop YHPOBaHINL JCTKOCLIIYSYIN  TPY30B  NPOH3B0UITEIb-
HOCTb KOHBeiiepa € JICHTOYHOI cnHpa.bio npivepHo 1na 20—30%, a
Moulocih npusoia npumepno Ha 10% wmenniie, uem y xouseiicpa co
CILIOINHON CIBIPA.IbIO.

[0n10BHOIT MO, IUHINIK BHUTA, PACHOAOKEHBIIT CO CTOPOIIb], K KOTO-
poil nepemeinaeics rpy3, o0byHO j1e1aeTcy yilOPHLIM, 14K KaK 0if BOC-
IpHHHMaeT ocesylo Harpysxy. Ilpu srom san sunrta padoract na pac-
TSKEHHEe, YTO H102B0JIMeT YVMEHLINNITL €ro IHaveTp.

!

D
!
I
h
RN

Puc. 284. Tpancnoptupylowas tpy6a

[Ipn cpasrcuiin \apasTepHCTIiK BIRTOROTO I JICHTOUHOIO KolBei-
CPOB Aponsso.tiTednnocTnio 30 T/u yeranonaeno, uro npn amiHe 10 M
SKCIAYATAIIOHHBIE PACXO/IL Yy HHX APHOJIHIATEILIO O1HIAKORBLL, &
ipi enne 100 M pacxoldbl 11a BHIHTOBOIH Koulsenep B.iBoe Goanlile pac-
AOIOB 1Id JGCHTOUBBI KouBeiiep.

Tpancunoprupymwuine Tpyoun (pHe. 284), apisiounecs
PA3HOBHTHOCTLIO BUiIOBBIX KOHBefiepos, npeinasuauenul Lis Tpanc-
HODTHPOBANIS TOPSIMLX TPY308, a TaKk/e IPY30B, BLLICJIAIOULIN  Bpel-
iible razoodpasnsic seliecrsa. TpaHCnopTHpyOIUE TPY Gl OT. IHUAI0TCs
CPaBHUTCALHOI NPOCTOTON H HAIeMHOCTLIO KOUCTPYKHHYU N BO3MOXK-
IHOCTHIO  COo3alidsl  repPMeTHUIOCTH  fpollecca  TPAICHOPTIPOBAHHUS,
B tpaucuopripyioieit 1pyde 110 ee BUYTPEHHUM CICHKAM YKpenasietcsd
cittpaak, BeicoTa rpedis  cnupajn  npunivaercds  oSblMIIo  papHOIl
{0,2—0.3}D. Ilpu Bpawenin TpyOL, ycrauan.liBaeMofl B 3aB8HCHMOCTH
0T pasvepor TpyGhl Ha JABYXPOJHKOBBIX (pic. 284) w.iam 1a uernipex-
PMOJTHKOBLIX (pric. 285) onopax, rpys 3a ol o6opot Tpydnl nepeme-
HLACTCH HA pasMep wara cnupaay. Tak xax npu  BpaulcHid TpyoOh
I'Py3 BCe BpeMs llepe\eHIBAeTCSl B KPOIUNTCH, TO TPANCIOPTHPVIOLNLIe
1pyOGbl He apIMeNsioT 151 AePeMelLeilisi TPY30B, KOTophie He jl0/1KHH
ismedabuathest, Tpancenoprupyowme TpyOnl ¢ BHHTOBOR cOHpPaIbio MOTYT
HLITHL YCTaHOBJIeN L TOPHIOHTAILHO WK ¢ HeloILUINM HakJOHOM BBCPX
HaH BHH3. PasnopiiiocTsio KOHCTPYKIUNT 3TOTO THTIA sIBISHOTCS TPY (OB
He3 COHPEIH, VCI2UABIBACMBC BCOra ¢ HAKJIOHOM BHIIR Mo Hanpan-
JTCHHIO IBHIKCHIST 1PY34 H HCROJB3YCMDIC 8 KAUECTBE TeXHOICT HICCKHY
Arperatos AJs oOZKIra, CVUIKH, CMEHIHBAHHS PAs3. HUHLIX MATCpPHUIOB.
K 11e;locTaTkaM TPAHCIOPTHPYIOHMX TPYO OTHOCAT DOILLINC Tad 1pHThHI
Il Maccy, BBICOKHH pacx03 JHEpPruu.
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CkopocTb TpamcrnoprupoBanus v=1{n/60, a MNPOU3BOIUTENLHOCTD
TPaHCOOPTHPVIoWeli 1pybhbl Co CIpAIBLIO onpelelsercs Mo ypaBHEHHIO
(71). B sTOM ypaBHEHHH 1Al BHHTOBOH JHHIH { OOBIYHO NPHHHMAETCS
PaBHLM [0103HHE BHYTPCHIIEIO 1MaMeTpa TPYOL, a Ko3(pPUUHEHT ¢
3aN0/HeHHs ceyelust TPYObl ¢ vieTdM CHUAEH!S NPOH3BOIUTEIbHOCTH

Puc. 285 ¥YctaHoBka rpy6ul Ha 4eTLIPEXPOJUKOBBIX onopax

U3 pacaon’gomenni Tp}’()bl C yKJOllOM BBepX — 1o C.Ie1YIOHIHM peKo-
MeHIauuam:

Nroa uawdoua ipyowm fo.. .. L. 0° 5° 100 20°
Kosgprwwenr y . . 0. 0 0L L L 0,22-0,33 019 0,13 08

-

Hacrota 06opoTo3 TpyOsl He 10.:KHA NMpeRblLaTh HEeKOTOPOTo 3Ha-
ACHHS, 4TOOLI rpy3 He Haua.l BPalaThCs BMecTe C TPVOOfl, T. €. UEHT-
POGEIKRIAA CHAA 1073KHA GbITh MEHbUIE CILTBl TSHKECTH: Mw?r < mg, oT--
Kyda o°r<g, ri1e o - yraoBas CKOPOCTb; r — paluyc TPYGH; g —ye-
NopeHHe ¢B0OOIHOTO NaleHusl.

ITocae noicrawoekyu noayuaem n<42/yD, rie D — 1navierp Tpy-
bty M7 1 —uacToTa BpaLleHHs, o6/Mun. B mpakruke NPUIHMAT NAS
= (20--30) /1 D.

ToTpeduyio MomHOCTL MPHBO1a ONPEleIRIOT TAK Ke, KAK H  AAS
SIETOBBIX KOlBeHEepOB, HO 3HaueHne Kod(pHUMEHTA CONpPOTHBJICHUS
¢y npunumaot na 15—209% suime, uto obbscHNeTCs 60AbLIefi Mac-
. COit Bpawaomuxcs uacTell, yeM B OGBLIUNBIX BHHTOBHIX KoluBeiepax.
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§ 52. NMueBMaTHueCKHe M THUApPaABIiHYECKHE
TPAHCMOPTHPYIOLIHE YCTPOICTBA

lNuesmaTHuecKkoe TpaHcnopTHpOBanWMe rpysa 1o TpyGONIpPOBOAAM
IPOMCNOIHT NO1 AefiCTLIleM PAa3HOCTH JAaBJielinid BO3AyXa B Haualle H
3 KOHIe TPYOOHPOBOLA, CO314BAeMOH HarHeTaTejlbHbIMH WU BAKYyM-
‘IBIMH HacocaMil. TlHesvaTHuecKoe TPAHCNOPTHPOBAHHE MOXET IpHMe-
19TbCA KAK 149 MACCOBBIX, TAK K 1.5 IUTYUHBIX TPY308B.

Haconubie rpy3b, ABHKYyUHeCS B CTPye BO3AyXa MO TPYy-
jonpoBody, 06pasyloT a3pocMmech,
3aM0AHSOWYIO ceyeHHe Tpybonpo- 9 ——
jola. Tak TpaHCmOpPTHPYIOT riaB- !
ibIM 06pPA30M NOPOIUKOBLIE, MEJIKO- ? |
'ONOKHICTbIE H 3€pPHHCTLIE TPY3BL (7 A ggﬁ
‘Toaio6unle ycrpoficTBa ,L1s TpaHc- _
IOPTUPOBAHHA HMEIOT HPOU3BOH- | .
2abHOCTL 1o 400 T/4, 1a9bH0CTb A
JAHCMOPTHPOBANUSL 10 2 KM M 110- G
P20JISI0T NOHHMATh TPY3 1d BBICO-
v 10 100 M.

B 3aBucuvoctu ot cnocoa cos-
1AHHUS JIBH/KEHHS BO31yxa no Tpy-
JOTIPOBO14M CyUleCTByeT HeCKOAhKO
JUIIOB IMHEBMAaTHYeCKHX YCTaHOBOK.

Bcacetsarouyue ycranosxku (puc.
86, a) paGoratlor Oaaronaps cos- Puc. 286. Cxel}nml _MHEBMaTHYeCKHX
\QHHIO HA BBIXOJE pr60ﬂp030ﬂa TPaUCNoOPTHBHIN YCTAHOBOK
ya3peXkellHss ¢ TMOMOILbI) BAKYYM-

Jr0O Hacoca (3Kcrayctepa) Hau BeHTUAaTopa 6. CHcTema TpyOonpoBoaa
repMeTIHHA, MOTOMY Ha BXOe BO31vX dcpe3 cof1o [ BMecTe ¢ rpy-
)M 3acaceiBaeTcst 8 TpyGonponol. B oTaeantespHoH KaMepe 3 MpoOHC-
JANT OCazhaeHiie I])\Jd H BO31Y¥X, COJepﬂ\dUIHH MeJIKVIO MbibL, MPOXO-
AT Yepe3d GHILTY H, OUHLLAETCH M uepes HacoC BLIXOIUT B aTvochepy.
Lmio3oBuie 3atBopul 4 HPCUYCKAIOT COOTBCTCTBEHHO Trpy3 H NblIb, HO
YIATCTBYIOT NoMalaHily B Tpydonposol Bo3ivia H3  aTtvochepsl.
it padore prachiBaiollefi YCTAHOBKH MCKJIOUAETCs Tblieliie, TaK Kak
) Bcev 00beve VOTAHOBKH 1aBJeHHE MeHbule atMocdepHoro M NDH
I3VOZKIBIN HAPYILEHisiX repMeTHYHOCTH IBHMKEHHE BO3lyXa Bceria
C1eT BUYTPDL clicTenibl. BcachiBalollie YCTAHOBKH Leaeconbpas3Ho npu-
2HATH NpH cOope rpysa U3 HECKOJbKHX NMYHK10B NMOTPY3IKH K OAHOMY
WHKTY pasrpysku. Tax kaxk BcaceiBalouiye IHeBMaTHUECKHe yCTaHOB-
! He MOTrVT co3l1aTh Oo.biilero nepenaja JlasjieHHil (pa3pexenue
yakTHUeCKkH He npesbiraer 70 kIla), To OHHM mpPHMeEHSIOTCS TIaBHBIM
+3pa3oM 15 TPAlCHOPTHPOBAHUA JI€rKHX ChIMYUHX FPY30B Ha OTHOCH-
C.IbHO MaJjble pacCTOAHHMS — B OCHOBHOM JAJIS1 3aTPy3KH KeJde3HOoJ0-
"DKHBIX BaroHOB M CV0B.

Haenerarouue ycranosku (puc. 286, 6) paboraior 6aaroiapsa Ha-
HETAHMIO ¢KAaTOro BO31yxa B Tpybonposol. B ycraHoBkax 3Toro Tuna
OMAOpeccop, BO3/yX0AYBKa WJIH BEHTHAATOP 7 nojlaeT B Bo3jayxocBop-
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Hih 8 cidaTuili BU31YX, KOTOPBIT uepes BaarouTleldiiTe.tb 9 nocrynaer
B TpyOouposot. [utartean 16 upunyaureisHo nojaer B tpy0benpo-
BO.L I'Py3, KOTOPLII 3areM OcazKlaercst B OoTiAe ure]e 3, a BO31yX ue-
pes PuibTp 5 BLIXO LT B aTMocdepy. ITH yerpolicTsa y100Hb i1 10-
JAaull TPysdt OT O1HOI0 MeCTa NOIPY3KH B HECKO.ILKO MCCT Pa3rPy3KH
Mo paspersaennoMy Tpyooiposoly. Jlas.cHue B 1pyGOnpoBo1e MOKeT
aocriirain 600 k[la, noaroMy Hardetalillie MmiCBMaTHYeCKUE yCTPOH-
¢TBA MOTYT HPHMEHATHCH 104 TPAHCHODTHPOBAHHST THKEJILIX  IbLIE-s
BILUILIX H KYCKOBLIX I'PY30B 1 ,l0B0/BHO GObILINE PACCTOAHHS.

Caurewanmnie yeranosKky TPAHCHOPTIPYIOT I'Py3 10 MecTa ero nepe-’
IPYySKIL 00BUII0 BCACBIBAIOILHN TPYOOIPOBO.IOM H Jad.ee ;10 MecTa BH--
IpY3inii - - HATHETATCABHLIM. DTH YCIPOIICTBA HO3BOJAIOT COGHPaTh Tpy3
I3 eChOABLRIN HYIRTOBS 3arpy3Kn 1 101aBaTh €ro B 1eCKOJ1LKO NyHK-
TOB pasrpyvani. B rpovblLI@HHOCTH  3TH  VCTAHOBKIE  JCHOJL3YIOTCH
HPL HEOHXO LHINOCTH TPACHOPTIiPpOBaHIS 11a GOJbILHC PACCTOTHHUS,

YETONUNB0C TPALCHOPTHPOBAHIE TPY3a B CMECH ¢ BO31yXOM BO3-
MUAO L PIE LOCTE TOUi0N ¢hopoeTi Bosyxa. [Ipi atoM Bo3Hika-
0T 49POLHHAMHYCCKIC CIIB, LOCTATOWIbIe L 15 tepeMellentst H BO3- '
AyXa #onacshnioro rpysa. Tpancuopriposaiite rpysa no rpydonposo-
Ay BO3NMOMKIO OPH CROPOCiH, HPEBLILAIONEH CAOPOCTL BUTAHUSL Usir
YACTHIL B TOTGRKE BO31VX4, 104 KOTOPOH HOHIIMAercs Taxkasi CKOPOCTh
BOSAYIUICEO MOTOKA, KOrla BO3LIIKAIOUIEs a3poldlaMituecKkas Ccuja,
BUALCTICTBYIOULASI HA YACTHIUY I'PYy3a, YPABHOBCUIHBACT CILIY  TSIKCCTH
o gaciwh [l sroM uacTiua rpy3a wax Obl nosHcaeT (BHMTaer)
B pyooinoso.le. CaOpoctb BHTANHS 3aBHCHT KaK OT Beca  uacTH,
Tax I OT ¢¢ (POPMLL H OLPEICISICICH IRCAEPUMEUTAILIIO € VUCTOM ad-
po.LizaMiueckoroe Kosdguiiienra odrexatns.

[lnepvaTiueckoe TPalCIOPTIPOBAHKC I'PY30B HMCCT D1 HpeHMY-
HICCiB, OOYCJIOBHBUIHX IHPOKOC €0 BHEIPCHIC B PA3JHUHBIX 00-
JACTAX Napolioro Xo3siicTsa: 303MOKIIOCTL TPAHCHOPTHPOBAUMS N0
CAOARION NPOCTPANCTRENNOI TPACCE; COBMCLLCIHG TPAIICHOPTHPOBAHUA
CPyY 3@ € TeXHOJOrH4CCKIMH OnepaunaMu (cyuika, O7.iCicHHe MCJIKHX
dpaxunil 1 T. M.); BO3IMOKIOCTb Nolaull Ipy3d 13 HCCKOILKUN MeCT X
HCCKOJILKUM NYHKTAM; OTCYTCTBHC [IBLICHHS M NOTCPb TIpy3d; NOUYTH
HOJIAS aBTOMATH3ALNA npolecea TpancuoprTupoBanis. ITuesmorpane-
BODT Jerse MOMKIO IPHCHOCOOHTL KaKk K J1efiCTBYIOULMM, Tak H K BHOBb
LPGOKTIPYEMBIM POH3BOICTBCHHEIM yeraHoBkam. Ocodo clelyer oT-
MCTHTD, YTO HPHMCHEHHE MHEeBMOTPaHCHOPTA NO3BOIACT CIIH3UTh [0Te-
Pil Ipy3a, YJIYULLITL YCJAOBHS TPya I CHH3MTL HHCICHHOCThH O0CAYIKH-
Baiomero nepeonata, K nejocratkam c.aelyeT OTHCCTH BLICOKHE pac-
xod ueprun, toctHraiomuii 1—5 kBr-u/T u apesmmalonii 8 10—
15 pas pacyod 3iCprid NPH TPAHCHOPTHPOBAIIE MeXaliluCCKUM  My-
TCM: MOBLICHHLIR H3110C 21CMCHTOB MHCBMOYCTPONCTB, ocodheliio npH ,
TPAHCHOP FIIPOBATHH a0pa3lUBHBIX TPY30B; HCOONOLNMOCTL TILATEIHHOR
OUHCTEY OTPadOTGHHOro BO3,1yXa OT IbLTH IIePel BLIBOIOM ero B atMo-
cdepy: HeBONOKUOSTL TPAHCNOPTHPORANNS  BIAMHBIX,  CJ€/KilBAIO-
RUINCSE H BHININ TPV 308,

Pasnorninocinto NHCBMATAYCCKOrO TPANCHOPTIHPOBANIS B CMECH C
BO3AyXOM ABIACTCS a3palug (HacbilieHie BO3IyNOM) CYXHX,
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INICBHAHBIX FPY30B, HANPHMEp IeMelTa, MOJ0TOro yrias, MyKi, Myil-
Pbt U AD., BCJICACTBHE YCTO O CTAHOBATCH Kax Obl TCAVUIIMIL I MOTYT
nepeMelaTLes 1101 1eHCTBHEM CH.Ibl TSAECTH 10 CHeUHAILIbIM KeT0-
Day, nMeowHM BecbMa Ma.blil YKJI0I. 3akpbiThil MHEBMOKCAOE (piic.
287) COCTOMT M3 HaK.IOHIIOrO JIOTKA J, COCTOSLLErO H3 OTIE.bIBIX CCK-
11l B KaAc10it cexnuit nvetoTes BepXHee H HILKHEE KOPbITa, IITAaMMo-

A=A

Pic. 287. Cxeva muesMaTtirieckoro #eo0a

JalHbIC 13 JUCTOBOI CTAMH H coelHlleHHble HoaTaMi. B Hiziuev Kopol-
re 8 o Bcel LjiHe ke105a YI0MCHL NOPHCTLie NVLITKI 7, a Ha HHX
pacrogaraercs rpys, sarpyzaeMbiii yepes teuxy 4 u3 Oyukepa J.
B HuKHIOIO YacTh Ke100a HOIBOINHTCA BO3AYX 01 HeHOILUNM H30LI-
ioyHplM AasieHHem (30—50 klla). Ilozaua so3snyxa ocyiecTsiseTed
seuTuaaTopoM I mo rudkoMmy maaury 2. Bo3ayx, npoxoid uepes mophl
IVTHTOK, PA3/1e51eTCH HAa MHOMXKECTBO MHKPOCTPYEK, KOTOpPLIC 1O ihl-
BaT rpy3 i aspupyot ero. [Ipu wanuuuu Hebodbuworo vkaoHa (1—
5%) B CTOpPOHY TPAHCHOPTHPOBAHUA AIPHPOBAHHBIL FPYy3 TEUCT, KUK
AHIKOCTb., APHPYIOIUHIT BO3AVX OWINLACTCA B MJOCKHX  MaTepualbix
Puabtpax 6, pacno.oxeHiblX B BepxHeil yactn xeao6a, H yYXOUIT B
atMocohepy.

[Tpn 0aMHAKOBBIX YCJIOBHAX (MPOH3BOAHTEILIOCTD, AJNHA) MOLL-
i10CTb, HeobXoauMas Mg TPAHCHOPTHPOBAHNA TPy3a NleBMOxKe.1000M,
B 5—8 pas MeHblile, UeM DU TPAHUCHOPTHPOBAIN BHHTOBLIM ILTH ADY-
roro tana kouseitepov. CyuiecTByioline KOHCTPYKIHE MUeBMOXe 10008
HMEIOT 1pOM3BOIUTEILHOCTL 10 200 T/4 1 GoJee ¢ 1aabHOCTHIO TPAaHC-
nopTuposals Ao 40 M n Goace. Pacxol1 so3iavxa UpH Tpaucnoptipo-
sanuu cocragasier npuMepiio 100—130 w3/u na 1 v? nosepxnocti no-
PHCTON neperopoiku. Bamusiv  ycaosuem Gecnepeofinoro  teueis
rpysa ssasieTcs noljiepzkauile HacoluiCHHOCTI TPy3a BO31YNXOM Ha
3cen ydacTke IABlkellds. s 3TOro J0CTAaTOUHO H3MEHHTL HaCHITHYIO
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MAOTHOCTh [Py3a HaCHILAWHM BO31yXoM Ha 15—35%; npun 3TOM
TpeHHe 4acTHL Ipyr O 1Pyra 3aveksercs TPEHHEM 4acTHU O BO31VX.
Mo nHeBvOMeE.100av OOBLIUHO llepeMellaloT Ipy3sl ¢ Tevmneparypon
o 135°C, a npu HaIM4YHA T€LIOCTOHNKAX MOPHCTHIX ILIMT, HamnpiMep
KepaMmuueckux, — ¢ remneparypoi a0 530°C.

*l {,f * TpancnopTupoBanHe rpy3oB HacbILIEHHBIM

- BO31YXOM [103BOJAET CO31aTh IPOCTLIE Y j1e-
% %4 LIeBbIe YCTAHOBKH, 06.aAaiolllHe repMerTHu-
e T - HOCTLIO H HC HMerolide ABHMXYLUHXCS H H3-
! H4WMBAIOUIMXCS YacTell, xapakTepH3yemble
s ;H-\\\ MaJblM PAcX0,10M 3Hepruu, 60.b1IOH NpoU3~
E—f BO,IHTE,ILHOCTDLIO, MaIbiMK rabapurtavin He-
x;\\\,' 7 h J0CTATKOM fB.sieTesd HCOOX01HMOCTL co3la-
| HUSI YKJIOHA BIIM3, YTO OrpaHHuiBaeT BO3-

i MOXHYIO AJIHHY TPAHCIOPTHPOBAHHA.
B noc.J1eJHHe TO/(bl HaMeuaeTcs TeleH-
LHA K MPUMEHEHHIO TTHEBMATHUECKOTO TPaH-
CrnopTa ¢ Ma.JblM PAacXxoioM BO31yXa U BeChb-
Ma BBICOKOH KoHUeHTpallHelt eMecH, ocoGeH-
HO BLIFOAHOrO NpPH TPAHCNOPTHPOBAHHH Ha
KOPOTKHE PacCTosiius W BBEpX Ha BepTU-
K4JLHBIX MUacThax Tpaccel B Takux nues-
MofloIbeMHIIKax (puc. 288) rpys 1Buxer-
¢ MPH MaabiX  CKOPOCTAX BO3.1yXa, W A4S
ofecncyeHus ero ABlizheHHs B tauane Tpylo-
NpoOBOAa JOCTATOMHO €0314Tb J14B.ielHe
BO31yXa, NecKOJ/bKO MpeBbILIAIoLiee 1aBJae-
Hiic cT0oN0a cMecH rpysa H Bo3ayxa. [Ixes-
MOTIOABCMIIHK COCTOHT H3 pesepsyapa 2,
B KOTOPOM HAXOJMTCA BXOZHOH YyuacTOR -
TpaHcHnopTHOTo TpybonpoBosa /. B HHkHeR
yacTH pesepByapa HMeeTCsi BO3ILVIUHAS Ka-
mepa 4 co BCTpPOEHHOH HOPHCTOH nepero-
PALZTTIZ7%  poakoit 8 u TPyBONPOBOAOM 5 1% NOAAUA
cKatoro Bosayxa. llogaua rpysa B pesep-

Puc. 288. [lueBMaTnveckuit — Byap MPOH3BOAHTCS 4Uepe3 3arpy304HOE yCT-
O o [Y4HX M3-  policTBO 6, CHabXKeHHOE KOHHUECKHM KJama- .
P HoM. JLasl IpHeMa TpanucnopTHPYeMoro rpy= |
3a ycTaHOBJIeH OyHKep-oTAe/uTe b 7, HaR .

KOTOPLIM AJs OYHCTKH BO31yXd CMOUTHDPOBAH pyKaBHbll PHaIbTp 8.

Ultyuyusle rpysb, mnovelleHHbie B CleuHanbhble KaanGpo-
BaHHble NaTpoHbl AHaMeTpoM 10 200 MM, cliiabKeHHble YNJIOTHEHUSIMH,
YMEHbUIAIOWHMH YTedKy BO31yNa MEXK1y NaTPOHAaMH U CTeHKO TpyOw,
TAKKe MOAKHO TPaHCNOPTHPOBATb C:KATbIM BO3AYyXoM. TakHe TpaHc-
MOPTHUPYIOILHE ) CTPOICTBA AL LWHPOKOE NPUMEHEeHHe B yupexje-
HUSIX cBs131, B fauKax H MaraspHax, B MeTa..lypru4eckoM MpPOU3BCACT-
Be 117 nepelaun B qgalopaTopiH o0pa3uos WId aHal i3oB M T. 0. J(A% -
nepevellenna KPYNIOKyCKOBbIX HACLIUHBIX TPY30B (HalpHMep, pyaH,
YIJist) HJIH OTJebliblX AeTaJjiell MPHMEHAIT KpynHoraGapHuTHbIE MaTpo-
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Hbl AHaveTpoM 10 900 Mm, cHaGxkeliHble KOJleCaMH, Ha KOTOPLIX OHH Ne-
PEVELLAI0Tes 10 BIYTPCHuell NoBepXHOCTH TPYSONpoBoia.

Ha puc. 289, ¢ npeicrasacna cuctema niiesMonouTsl, coCTOSIas
43 KO.IbIEBOro BO3.IVNONPOBOIa C OTBETBJICHILIMH OT HEro cTaluHAMH,
VALY KOTOPBIMIL HIMeercs NOCTosHHas ¢Bs3b [liHcnva 4 10KyMeHTH
PEHCTOPTUPYIOTCSA B NATpolax ¢O CKopocThlo 32—48 kvifu, OGcayxu-
J2I0LLeTO Tepceoliaa npHu 9ToM He TpedyeTcs.

- Hag By o e —
1<i§@l A ] l"h'"--""'--..
IK"‘? e .-A»;:sﬁ-v’c' ‘ g ’.\\»‘_\%

Puc 289 [IneBmaTtnucckas nouia

2 — CHCICVR MHOBMONOUIL, § — Darpoi ¢ HYMCPATOPOM HAlP IBACHHA
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[Tarpou (puc. 289,6) coctout 113 iiopasesoro xopiyca 3, gerpo-
BUTY aMopTH3aTOpa [, Hanpasilsonero ¢e1pororo koabua 4, KpPbillkH
J ¢ KHOROHILIM 3aMKOM H HyMmeploio aipecosaleis 2. Bpameniiem
KOJIEIL #,1pecoBarTedtsi nepes CMOTPOBLIMH GKHAMH NAaTPOHa YCTAHAB.IU-
BAETCs 1IOMEp I CBy3M 1 HOMEp crauidin nasnayeHus. Ilatpon c
BJOKCHIION B HEIO TOUTOI BCTABANCTCA B OlsepeTie TPYOW npueMHo#
CTaNIILI 3t NCpCeMelLacics N0 TPyOONpoBoOLy JAelcTBlieM CHKaToro pos-
Avya. Ha pasrpys3cansix cTaduugx TpyGonpoBcl BMeeT OTBETBJACHHE CO
CIPETOUNLIME NEePeBOIAMH, HANPaBISIOUUIMI NMATPOH NO YKa3aHHOMY
a.tpecy.

'ugpasinueckoe TpancinopTupoBalue, rje Hacumioii rpys nepcme-
LL&CICs B CMeCH € BOIOM no TpydaM, Tak.ke HaXoAHT Bee foliee LNHIpo-
koe npuveneinte, CMech rpysa ¢ BoAol  HasblaeTes nyabnoi.
CyHLeCiBYIOT TDH OCHOBHBIE CXEMBI 1I€DEMCUICIHS 1Y 1bIIDI,

Cavoreunusn cxenma upelycsarpiBsaer nepemeileilie Hydablbl  HO
weivhav ¢ HeJoabWM YKJIOHOM B CTOPOHY IBHZKEHIIS.

i nanoproi cxeare (pue. 290, @) uyabna BCACHIBAETCST 3CMJACCOCOM
3 na upuevnoro yerpofictea / u no TtpyGonpoeoay 4 nopaerca HA
0Ge3BOKIBAIOLLEE CHTO 6, C KOTOPOTO I'Py3 TOCTyfnaeT B NpUEMHbIH
Gyvikep 7, a Bola crekaer B orctoilminx 8, Hacocom 5 Boaa no tpybdo-
nposoly 2 Bo3BpaumacTtcs B nphevHoe ycrpoficteo /. B 3Tofi  cxeme
BO3MOLKIIO TPANCHOPTHPOBANHNE He TOJLKO MO TOPU3ONTAAH, HO A C
NO.IHEMOM BBEPX.

B cauewannog cxeme (puc. 290, 6) nyanna B Apelesax liexa nepe-
MellaeTesl caMOTeKkoM 1o e300y [ M noilalaeT B NMpHEMHHK 4 2xKek-
TOPHOI'O THApO3JIeBaTtopa 5. B Hanoplioe conjo ruipos.esaTopa ¢ no-
MOULbIO Hacoca 2 BBICOKOTrO 2aB.1CHHH N10J1deTcs BOAA, KOTOpas BMeC-
TC € Ny.1bMON 1POXOINT yepes 1idpdysop B TpySonposoi 3.

Hauboaee wupoxo ruipasinyecsoe TpaHCHOPTHPOBAiNE HPHMEHS-
eTca Npu JoObide MOAC3IBIX HCKOMAeMbIX € lajibHeHIWHM MOKPLIM 000-
raiienieM, a TakKe HpH npon3BocTBe Bekpuiwmibix padoT. Tak, B CIIA
HMeeTCs CHCTCMA FHAPABINHCCKOTO TPAHCHOPTUPOBAINS yI.is 1la Ten-
JOBYIO 3.JEKTPOCTAHINIO HPOTAACHIOCTLIO 1738 KM ¢ IIPOH3BOINTEIL-
HoeTbio 150 1/u.

[MpeumyulecTBaMui  TrHIPOTPAUCHOPTA  HEJNOTCI:  BO3MOKHOCTD
TpaHuCnopTHPoBaHHa Ha 0o/bluHe pacctosuus Oe3 neperpysox no
CJI0KIO0N Tpacce ¢ nolbeMavH nol a100biM YIVIOM 1T N0 BEPTHKAJN;
3i1aquTedblias NPOH3BO.IHTEALHOCTh; OTCYTCTBHC MeNaliueckoro 06o-
pyAosaHis Ha Tpacce TpyOonposoia, NPOCTOia IKCHIYATAUHE M 110.I-
Hast aBTOMaTN3allls; COBMCLICHHC TPAHCHOPTHPOBAINSI C HEKOTOPHIMH
TexHOJOrHUecKiMu npoueccavii. O/lHaKo orpaHHueltHs 110 BULYy H Xa-
PaLTePICTIKAM NepeMelnaeMblX Ipy30B, HHTCHCHBIBIF H3HOC Tpydo-
NPOBOLOB 1 uacreil MCXaHM3\MO0B, BXOIMWHX B KONTakT ¢ AyJsnofi, H
NOBLICHABIT PACNOL 3MEPIHH HECKOJILKO CYAKaioT 00.1acTil npiMene-
Hisi TAKOro POLa VCrpeGIiicTs.

MuapasiHuccklie TpauciiOprTHLIe CHCTEMDl MOTYT ObITh OTKPHITBIMAR
I 3aKpBITHMIL. B OThpbITON clicteMe BOJd HCNOIL3yeTcs OIUH pas H
3a1ev Hck.Tiouaercst u3 yukaa. [1pn stom pacxoiyercsi 60.1bILOE KOJH-
YCCTBO BOALI I TPEOYIOTCS OUHCTHLIE YCTPORCTBA 1151 OUHCTKH BO/LbI [i€-
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pel cOpocoM ee B BOL0CM. B 3axpuitoit citcieve Hpety e pHRaeio
BO3BpPAT BOALL B LEHL LTs 1IOBTOPHOIO HCHobsosatiis. Ipu a1oM or-
nalaeT HeOGXOIUMOCTH B CIOKHBIX OWICTHLIX yeTpoiictnay.

MouocTs (B Kin1osarrax), 3aTpaunsienas rnipoTpanciop Hioit ve-
TaHOBKOM Hla nepeMeulcHlie MarepHasna, paBia

VH
360,

.
0

Puc. 290. CroMl THAPABANYNCCKROrO TPAHCIOPTIIPOBANIA

r1e po= 1000 kr/m® — IA0THOCTL BOABL; V — 00 LeMHAS IIDOIBBOLINTCIb-
i1ocTh, M3fu; A — noJaHLIT HAMOP B YyCTAHOBKE, M, PABUBII cyvvve  no-
Fopb BO BCACBIBAIOILEM M HACHETaTEJAbHOM TPYOOUPOBn AN, 1) - Kill
LeITPOBeKHOr0 HacoCa; (L -—— KO3 PUUHEHT HaCLIILCHIIS, T. C. OIHONIC-
e 00BeVIHOTO KOJIHUCCTBA TPY3a K HOTHOMY  Wodiaeciny  fi (po-
2vecu:

i

p—l_-i—ﬁ s

sl1e f — oTHOwWeHile 00LEMa BOIB B cMecH K 00bheMy H0JAC3H0I0 rpy3a

HeobxoaumMo cTpeMuTLCS K ToMy, UTOOB Koad¢uuient p Oni1 BO3-
1OKHO 00ablile, TaK Kak yBET:dveHie NJIOTHOCTH NVJILILL, Halipiep,
o1 1,1 1o 1,2 /M3 cooTBETCTBYCT MOBLILICITHIO NPON3BUAHTCALHOCTH B
(3a pa3a, a adCO.TIOTHULIC 3aTPATLl MOIHOCTH NPH 3TOM 3a CleT yBell-
ICHIs Hanopa Bo3pacrajoT Beero na 9%,

O0bluno TpalicnopTupoBalue NpoOU3BCINTCS  NIPH KOHCHIICHULIN
1y.1bNbl, COOTBETCTBYIOIIEH XKPHTHUCCKON CROPOCTI, 1IPI KOTOPOIT Tl
0cMech nepenentaeTest ¢ naufoabuied Bo3MOKHOM KoucHeTeninel fe3
'CAYKIEHUS! TPY3Q B FOPH30UTAALIBIX Tpydax.
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§ 53. BcnomorateasHble ycTpoicTBa K KoHBeliepa™

Ilpu nposejienvn MeponpuaATHi 1O KOMMJIEKCHON MeEXaHU3IUMRE
TE€XHOJOTHUCCKOro npoiecca ouellb 4acTo padoTy KOHBelieDOB, N03a0-
LIHX TPpy3 HeNpepLIBHRIM MOTOKOM, HeOOXOAHMO yBSI3BIBATL ¢ PaGoOTOi
MAaIUHH NEepHOAHYECKOTo JeficTsus. B 3Tom cayuae 15 HaKanHBaHUS

A yrasa-

Puc. 291 Ykazartenu ypoBHs MaTtepnaja B Gyukepe

a — WIapHUPHO WEPUKOBOI O THIIA 6 — WapPHUPHO JONACTIOrO THIA 8 — JAONACTHCTO TH-
Ma & — ¢ rpy3osbIM wynou

rpy3a, Noialoilerocsi KOHBefiepov, npiMeHsOT GyHKepa (Cocyln pas-
JHYHON POpPMbI), BMECTHMOCTb KOTOPHIX BRIGHPAIOT TaKoil, UTOGLI MOXK~-
HO OBLIO YCTPaHHUTh 1iCPaBHOMEDHOCTh B MOladye H pacxole rpysa.
O6bluHO KOHCTPYKILISt OyHKepa Tpelcrasdiser KOvOHIAuNio 1BYX Teo-
METPHUYECKHX TeJ BCPXHEro — NPH3VATIUECKOro ILTH ILLTIH1DHUeCKO-
0 H HHXAHETO — CyXiBalouletocst K3y K BHITYCKHOMY OTBCPCTHIO B
BHe KOHyca W.M nupaviiibl DvHKepa M3roToBasioT 113 JHCTOBON CTa-
Jid, nepeBa, detona it T 1 PopMa HX CTENOK H pa3vepbl OTBEPCTHA HC-
TeyerNsa J0KEL 0GC. nenuTh Gecnepedoiilylo Pa3rpy3xy, e 1O0ycKas
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€03]1aHuna cBol00Spa3oBaunis rpysa B OGyHxkepe, MHoria B Oynxepax
A5 yAVYLIEHUs HCTEYeHHst Marepua.a NPUVeNsioT Chelladblble uy-
poBounble YCTPOLUCT8A WM 8UbPATOPbL

Has onpeledenus yposus rpysa, Haxolsuerocs B OyHxepe, npi-
MEHAITCS YyKa3uTe.au YposHs, 0G0PYyAOBaHHbIE AMCTAHILMOHHOH CHCTe-
MOl nepelauu noxasauiii. BecbMa pacnpocTpaHeHbl yKazaTe.aH NOBO-
porHoro tuna (puc. 291,a,6), cocrosumiue M3 wWapuka HIH .JoNacTH,
COeAMHEHHBIX C KOHEUHBIM BBHIKJIOUaTesJeM, YCTAHOBJCHHLIM B KOpnyce
Tlpu 3anoaxennn Gynnepa rpy3 OTKJOHSIET WIAPHK HJIM  JONacTh OT
BePTHKAIbHOrO MOJO0XKEHHsS, 4TO NMPHBOAHMT K DPa3MbIKaHHIO KOHTaKTa
BHIKJIOYATE. 18 W BK.1IOYEHHIO CBETOBOTO WJIH 3BYKOBOrO CHrHAJa

Ipyrofi Tun yxasarteas ypoBHs npuseieH Ha puc. 291,8. OH co-
CTOMT M3 MaJIOMOLLHOrO, ¢ HI3KOH YACTOTOH BpalleHHs IBHrateas I,
CO€JHHEHHOrO ¢ Ba.10M, Ha KOHUE KOTOPOro YKpemjieusl .onactu .
Koraa yposenb rpysa B GyHKepe noJHuMaeTCs 10 Bpalialolleiics Jo-
flacTH, TO IBHraTe]lL, OCTaHaB.IHBAETCH, YTO BbizbiBaeT cpabGaThiBanye
MHKDOBHIK1I0UATE. 151 2, yIPABIAIOIEr0 CHIHAALHBIM ycTpoiicTBOM. Bes
3JIeKTpoannaparypa pa3velleHa B repveTHUecKoM Kopnyce 3, uto nos-
BOJIs€T HCNO.1L30BaTh yKazaTedb H A9 paf)OTbI CO B3pbiBOONACHbIVIH
rpy3aMiu. -

IlpuBeiennble KOHCTPYKUHH yKa3aTeJdell AAOT CUrHAJA TO.JLKO mpH
HO0JIHOM 3allOJIHEHUH OYHKepa, HO He JalOT CBEAEHHH O TOM, CKOJbKO
rpysa naxoaurcsa B Oyuxepe Koncrpyvknusa ykasareas (p.ic 291, ¢e),
npenHasiauenHas 1.si llenpepuiBllofl perucTpauuu ypoBnid rpysa B 6yi-
kepe, COCTOHT K3 1y na /, moIBeulelHoro K KOHIY KaHata 8 U ONyILICH-
noro B Oyuxep 2. Kanar 3 npoxoduT uepesd 6.10K 7, yKpenJdeHuslii na
pbluare 0, yl1epXKHBaevoM Npy:kuHoil 8, u nmavarsiBactcst Ha Oapada
10, Bpawaevuii o1 adexrpoashrateas 9 Baa Gapadana coeanuen 3vo-
4aTbIMH Nepelayasill ¢ BaJOM YHpandeHHs I3, 11a KOTOPOM VKPCILIElb
CTpeaka /4 yrasaTe.s YposHS, KyJauxu /2, cBA3aHHBIE C 3 1€KTPOKOH-
TaKTavd, ONpeledsionvi KpafiHie NOJOXKEeHUs Wiyna, H  fOTeHLWIo-
MeTtp 11, oSecneurnaiowyil AUCTaHUHOIIYIO Nepeaady cHriianos Ecan
Lyn He CONMpHKacaeTcd ¢ Ipy3oM, TO noa AeficTBHeM CBOEro Beca OH
HEePeMeILaeT Pblyar 6 3aMblkasi KOHTAKTH 4. DTO NPHBOAHT K BKIIOUe-
HHIO JIBUTaTeda 9 M ONyCKaHHIO Llyna Ha rpy3; nocjge 3TOro nol jieit-
CTBHEM NPYxXKUIlbl & polyar 6 pasvblkaeT KOHTaKTsl 4 W 1Burartess 9 oc-
TaHasjuBaerca [lpu ociad.aenuun kaHaTa 3, Koria myn / JIOXKHTCSH Ha
rpys3, pbiuar 6 3aMbiKaeT KOHTAKT § ¥ ABHraTejb BKJIOYAeTCs Ha No1b-
eM wmyna. Takum o6pasoM, ulyn Bce BpeMs HaXOAUTCA OKO.10 MOBEpX-
HOCTH Tpy3a B OyHKepe, 4TO NMO3BOJILET JepXaTh NoI1 NOCTOAHHBIM
KOHTPOJ/IEM YPOBEHL FPy3a

a5 OTKpBIBAHMA M 3aKPBIBAHIA BLINYCKHBLIX OTBEPCTHI GVHLEDOB
H pery.IHpOBaHMs CKOPOCTH HCTEUEHHA TIpy3a H3 HHX MNPHMEHAIOT
GyHKepHB € 3aTBOPb pasiAyHOrO THNA C PYUHLIM H.IH \iexa-
HHuyeckiv npusolmnt B maocxux 3arsopax (puc 292, a, 6) oTsepctiie
OyHKepa nmepekpuLibalor MICCKOH 3aIBHIKKON, UTO HUOI1a TPHBOINT K
3aULeM TCHII0 KYCKOS TPY3a 1P 3akPhiBAIKA H TPCOY @ 3 A i1¢THH W
CHJbI 179 NepelBH/KeHNs 3a1BUAKI, B JOTKOBLIX (niaaanrnin)  si-
TBopax (pHuc 292, 6,2) oTBepCTHE HCTEUEHNS NMEPERPLIBLOT a 140N
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Wapuupio VEpeILieniuiM N0l oTBepeineM Oyukepa. D10 3aTBOpPLl  He
3an1ev.Is110T TPY30B, 110 HMCIOT BechMa Go.bliiie radapHThi IO BHICOTE.
Cekropuvie 3aTsopol (puc. 292, &, 0) no cpaBiellHIo ¢ NAOCKHMHU 3aTBO-
paMi TpedYIOT 3HAUNTEJILHO Mellbleil CHIB LS OTKPhIBAllHA W 3a-

Piuc. 292. Dyukepnble 3aTBOpH

Kpuinaunsg oreepctiis. KouctpyxTusnuoll pasnosuiioctblo CEXTOPHOro
3aTHoOpa sIBJAAETCH puLuakKHbl 3aTBOpP (puc. 292,¢), cocrosiuuid M3
TAAKCIHX PBIUATOB, KAKAMII H3 KOTOPBIX loaseluen Ha wemi. Ilpu ony-
CRANEI 10U 340CTPEHHBIE PLIYAL IPOHNKAIOT B TOJIULY Tpy3a o mepe-
KpBLIBAIOT OTBEpCTIE. .
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Aa puBHOMEPHCI 1 HeIpepbiBHOI 1modauil Tpy3a i3 Oviikepa  ua
TPAUCTOPTHOL YCTRoiicTBo npuMenustoT nHTaTedan.  Ouenn  uacro
OHIT TIpeicTaBasior coloft KopoTkuil qeutownwii (pic. 293, a), naac-
THigatwil (puc. 293, 0) uan suirrosoit (puc. 293, 8) kouseiiep. B psa.e
clyyaen HCMOJAL3YIOTCs  BHODALMOHHBIE JINTKOBbIC NHTaTe1l  (pHC.
293, ¢), cocTosiuinie u3 .10Tka I ¢ BuOparopoM 2. ICIBCHIEHIMM EA
IPYKHHAX 101 oTBepeticy Oyikepa. Pery iHposkofi BilTOBLIX CTAMCK
MOKHO YCTAIOBIITH 1€00N0 MBIl yroad HakJ101a J0TKa, COOTReTCTBYIO-
Kl Heobx0,111M0IT i1pOH3BOIHTEIBHOCTH NPH 1aHHOM Blie rpysa. Ha-
XOAST ApHMeHelde IyHKepible nHTaTean (puc. 293,d) ¢ naviskepom
I, 1MCIOUHM BC2BPATHO-NOCTYNATCALHOE IBH/KEHHE, H NHTATSHE  Ka-
yawownecs: (puc. 293, ¢), ocyuwecTsasionlie 10ia4y rpy3a Bozsparilo-
nocTynareldbubiy JIBIZKEHHICOM JOTKa [, a Takike IHCKOBLIE (plc.
293, %) n dapadanuple WM JonacrHuie (puc. 293, 3) nuraien, ocy-
ULeCTBRASIIONLIE 10.1a4Y TPy3a BpaulaiouMcs padounM 37CMeNTOM, Bbl-
NoJIHeNHBIM B BILiC icka co ckpebkoy I nau dapabana ¢ qonactaMil

YHOWan
3ACATHRI

Puc. 293. INTutarenn
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Taasa XIV

KOMIJIEKCHASI MEXAHU3ALLUSA
H ABTOMATH3ALUHSA TPAHCNOPTUPOBAHHUSA TPY30B

§ 54. ¥Ynpasaenue paGoToil MOABEMHO-TPAHCNOPTHHIX MAWMH

Opraunzanny pagMoHaILHOrO  yIOpapaeliis MoIbCMHO-TPaHCNOPT-
HLIMH Maltami yaeasierca OOJiblICe BHIIMalllle, Tak Kak OT  Hee
34BHCHT NPOH3BOINTEABHOCTL MAUINHDLI, €€ A0JITOBEYHOCThL H YCJI0BHA
padoTnl 06cayKiBaloUiero nepcouanaa. B GoaplunHCTBe CAyYaeR ynpas-
JeHie KpaHaMu npoHM3BOANTICA M3 KaOuH ynpasieHws, NPUKpPeNJeHHbIX
K METa JIOKOHCTPYKuHKM Kpana uau tesaexxi. Kabuua noisewnBaercs

Puc. 294. KaGunni Lr’xgan.nemm KpaHaMii:
- &7

ot
— 3aKpHiTas

a — OTKpbITas;

Ha CTOpPOHe MOCTa, NPOTHBCNOJOXKHOA TOM, TAe PacnoiOXKeHbl TJIaBHbIEe
TpoJJelHble MpoBoaa. B 32BUCUMOCTH OT THNA, HA3HAUEHUS U yCJOBHHA
paDbOTLI Kpana KOHCTPYKTHRHOE BHITIOJHeHWe KaOuH MOkKeT OplTh pas-
JuuHbiM. KoHe1pykuust KaGuHbl ¥ OyabTa yOpas/JeHust, BO3MOXKHOCTh
0030pa no.s AeficTBHA KPaHa OKasbiBaloT CYLIECTBCHHOE BJIHAHHME HA
NpoH3BOANUTEILHOCTh Kpana ¥ Ha paboTOCnocOOHOCTh  KPAaHOBLIHKA.

Ha xpaHax 1e6oablioil rpy3onobeMHOCTH, PaGOTAIOIIHX C HEBbI-
COKIMH CKODOCTAMH M B HEHanPsXKeHHOM pexuMe, B MOMEIlEHHH C
YHCTBIM BO3IYXOM H HOPMAJbIOA TeMIepaTypoil, MOXHO OTPaHHUUTHLCSH
npocTol oTKpuiToflt Kabunohi (pic. 294, a). Ilns Kpauos, paboTaioUUX
Ha OTKPLITOM BO3/yXe, a8 TakKe B 3ard30BaiHbIX LEXax H B [exax
C MOBbILIENION TeMNEPaTYPO#, NPHUMEHAIOTCA 3aKPLIThie KaOuHbl, cHab-
MKelllbie YCTPORCTBAMHE st OTONJIeHUs 4 BeHTHasuuun (puc. 294, 6).
Mnoria 3akpuitele KaGWHBL OCOPYAYIOT YCTaHOBKAMH jJil KOHAHIMO-
HUPOBANHS BO31yxa, C MOMOIILIO KOTOPHIX B KaGWHe MOAAEp:KIBAOT
NOCTOSUIHYIO TCMMepaTypy Bosiayxa 25—28°C npu TeMmmepartype OKpy-
wawouell cpewl, gocruraioied + 60°C. ,

OcHoBslible pa3Mepbl KaOlHB: BLICOTA OT moJa 110'%601? BLICTYMao-
uledl TOUKH HAa nOToJiKe (CBETHABIHKA, PYUKH JI0Ka H T, [I.) HE MeHee
1,8 M, mupnna noda 1,1 M v pauna noaa 2 M. B norosike 3akpbLIToi
KaOWHDBL 119 Bbixo1a Ha pabouylo naowaiky KpaHa Jo/KeH OblTb JI0K
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pasmepom 0,5x0,5 M. B KOHCIpyKilui OTKpPLITONi Kaluubl pasmep oT
11014 10 Bepxieil KPOMKH OTPaXKieHHst JOJIKEeH ObiThb He MeHee | M.
JAsepn A7st Bbixodd B KaOuHy MOXKeT ObiTh pacnaluHod (OTKpbIBalo-
wieiicst BuyTps KaGuHL) L3 PasIsilKIOR 11 L0/ 3aNHpaTnes 13-
LVTPIL

[Tonoxkenue Kaduibl HA Kpale, a4 TaKxke ee OCTEKIele H Pacio.to-
Xelllie OPraHoB yNpapjeiliss 10.J0/KHbl ObITb TaKuMH, utolbl ¢ MecTa

Puie. 295. Myvaniu yapas.acims

YHPaBJIeHist MOAKHO Obl10 1:a01101aTh 32 TPy303aXBaTiibiM npHcnocod-
JgeleM BOIpy30M B TeucHue BCeru uMKaa padorsl Mauniunl, OOuni
0030p KPAaHOBLIKAY, CHUIALLENO B Kpecae KaOuuul, ;1o/keH ObTb BBEPX
ia 0% sunz—na 90°, BnpaBo u Bjaeso —nua 135 JlonoauuteqnHoe
yBe L14CHIIe 0030pa LOCTHIAeTCH ICBOPOTOM Il HAKJOILOM TY.1OBHILA
KPAHOBULIIKA.

Ha kparrax MOCTOBOFO Tinma Kaduybl pacnogaraiorTcess nol Meral-
JOKOHCTPYKIMEH MocTa H coelnngiores ¢ el JecTHHuedl (CcM. puc.
17 1 21). Ha OawcHEBX h MOPTAJbLHLIX KPaHaX NpeiycMalrpiBalorcs
BLHIGCHDBIC KaOHIIBI, MpUKPEmIsieMble K MOBOPOTHOI  4acTil  Kpaua
(e phe. 34 11 38).

KaGunel 0GOpYI1yIOTCS NyJALTaMH  YApaBJAenis, ABa H3 KOTOUPLIX
st OplHaepa nokasadel a puc. 295, Ha nyavrax  ycranas.ausaor
KOMIUMIOKOHTPOLICPL  1H: cHaIoBule  xoutpottepwt.  Ilyantl ¢
KONGHOOKOATPOAACPDAMU 3ANIIMAIOT Melblle MecTa, uto ofecneulnpact
xopullifi 0o030p 1 Bosee y00HBIE VE.I0BHSI  PadoOTLl  KPAUOBLLUIKA.
[Ty LTH € cu10606L1U KORTPOAACpaM GO1ee TPOMO3IKI, OTPAlIIHBAIOT
0030p 11 €031a10T ley100CTBa B nocaike Kpauopuinka, O1naxko oHn
0DEC CMIBAIOT HENOCPEICTRCIII0E YIPARJIEHHE NPUHBOIAMIL MEeXAHI3MOB
Kpalld, TOFda KUK KOMalZoKouTpodiepbl  TPeSyloT HPOMEKYTOMHNX
TslZke THX 1 JIOPOrHX MATHITHBIN crTanuiil. Puiuarn koMaHioKouTpoie-
POB YIpPABJCHIS MENAHN3VMAMI HobCMa N MEPC/BHIKCHHS TCEMKIE
PACHETORCULL COOTBCTCTBENIO B HPABOM 1 ICBOM HOLIOKOTHIKAN KPee-
Jda (puc. 295, a, §). Tleiadn poluara KOManIOKOHTPOIIEPA ABIACHIIA
MOCTa HaxoauTes Ita moay (pic. 295, 6) nol npasoii HOro#, T. e. il
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Ka>{I0H PYKH I HOTH KPaHOBILIiKa NPE1yCMOTpeHa TOJLKO 01Ha ome-
pauns, 4Te yMelbliaeT YyTOMIAEMOCTb KPaHOBHIHKA W CHIDKAeT YiIcAO
ouiGOK YNpaBJaeIHs MexXaHi3MaMh,

HeoOxoanmocTs laablefilero  nopbllUCHIST  NPOH3BOHTEIbHOCTR
NO1LeMIO-TPAICHOPTHBIX MallllH, yJayullleHis ycaouslii padorsl obcny-
XHUBAOUIErO NEpconasd, MOBLILLGHHS  HaICKUOCTH H 10.JTOBEUHOCTH
paboTLl 3J€MEeHTOB Mawnvbl 00VCJI0BILIH  CO3,1aHIte  YaCTHUHO HJIH
MOJHOCTBLIO ABTOMaTHIUPOBLHILIX cHeTem Vipagdaeiinsl. [loaua cirna-
JOB KPaHOBLUIKY TOJOCOM NI VCIOBHBIMIL 31HdKaMII 11E,10CTaTOuHO
Ha1CKHA, 0CO0 N0 B VCJAOBIIX, [L1¢ WYL, LM, 1ap W N6 MelanT
Hab.110a€eH1110.

B psie cavuaes, nanpusep, npn MOHTAaxe KPynHOraGaplUTHBIX H3-
JeHi, a4 Takae npll pas3rpyv3ke TPIOMOB CV.10B H3 KaOHHBI KpaHa He
BHIILI KPIOK Il IPV3, 2 Cusi3b MeX/1y KpanoBILHKOM 1 pabouiM, na-
X019 UIIMCS 13 [1enocpe1cTselHofl 6.,1130¢TH OT Tpy3a, 3aTpyanena.

B stoM cayuae y100HO0 nepelaBaTh CHTHAIL KPAHCBUIHKY MO Te-
Jedeny i 110 palio: BOSMOMXKHOCTh oWkl CHIKAETCH, a TOYHOCTh
nposelenns paboTt yseanuiBaeics.

PasBuTHe 1eXINIKH PATHOCBAI3N U TeJIEMCXaHHKI NPHBEIO K Co3Aa-
HHIO AHCTAHUHNOHHOTNO yYyOpaB. eHHs MexaHH3MaMi KPaHOB,
C MOMOUIbIO KOTOPOro WIHPOKO NPHMEHSETCs! TaK Ha3blBaeMoe «ylpas-
JeHHe ¢ TI0aa», KOria Mexallll3aMaMi Kpala ynpasasdioT ¢ Nnyabra
yNnpaBJeHHs, pPACNOJOXKEHHOr0 B OTJAaJeHHIl OT Kpaia. ITOT NyJaLT
MO:KeT OLITL cTalnoHapubia H. nepenocubiyM. Tlpuvenetne nepesoc-
HOT'O TyJbTa THCTAHUNOHHGTO YNPABJICHNSA TOBLILAET TOYHOCTL MOH-
TaKH0-COOPOUHBIX H NEperpy30unblX pafoT, Tak Kak 00CIy»}HBAOULIHA
nepconat MOXET HAXOIMTLCS PHIOM € TPAHCNOPTUDPYEMbIM 00HeKTOM.
CospeMeniias mOJIynpoBoiRHKOBas anmaparypa IO3BOJsIET C03/1aTh
NOpPTATHBHBIE MepeHoCcHbie My.JIbThl VAPaBJIEHHA, HE  3aTpyIHAOUIHE
ABHKenns oneparopa. JducranuioHHOe YIpaBJcHHE HeCOX01HMO H
TOTAa, Koria Mo ycaoBHAM paboTbl o06CayKIIBAIOWHA TePCOHa N041-
JKeH HAXOAMTbCH B OTI1aJeHHH OT TPAHCIOPTHPYEMOro rpy3a, HalpH-
Mep npu paboTe € SAOBHTBIMH HJH  PaJHOAKTHUBHLIMIL  BeLUECTBAMH.
JlucTanuHORHOE ynpaBiIeHHe NMO3BOJAAET YNPaBAATh OAHOMY onepaTopy
HECKOJbKHMH MalWuiaMu ¢ 0IHOTO MyJbTd VIPABJSHHS.

Cusi3, onepaTopa € MexaHli3vaMil Xpalia MOXeT OCYILeCTBJIATLCH
160 Mo Nposoi1aM, AHOO ¢ NOMOLLLIO Pa/1HOCUTHAOB. [lepsblil cnocob
HaxoIMT 6oJee WIHPOKOE MpUMENeHHe, TaK Kak OH 0o’ee nalexen H
npu NPUMEHCHHH MEePEeMEHHOro TOKa 3BYKOBOH UaCTOTLI MO3RO.ISET ne-
peiaBaTh CHLHAJABI 1O OAHHM H TeM e NPOBO1aM C MOMOIIbIO yCT-
poiicTBA uaCTOTIIOFO pa3iledeniss K pas HiuHbiv HCMO I TEIbHBIM
MexatnsmaM. B ananaszorz ot 200 xo 10000 I'it no oamoxy nposoly
MOXHO nepelasaTh cHrnaabl 20 kanaJjaos $€3 nx B3aHMHOTO BJISHHS
H NOsiBJIEHHS noMex.

[Mpu Heo6X0AHMOCTH V1a1ITh MyJLT ynpapienis Ha  0OOJbIOe
pacciosiHie OT ynpansasieMoro  o0bekta, TpliMCHenie  NpoBOAHLIX
YCTPOIiCTB CTAHOBHTCS! Hey,100HbIM ¥ 0o.1e€ pauMoHAIBHO YyNpPaBAATh
Mexalg3MaMi ¢ noMouibio paino. Onepartop koManioaniapaToMm mo-
JaeT Ha BX01 pajuolncpeilaTuika KOMaHIbl B BHIE KOMGHauH# um-
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ny/16Co8 TOHanHQﬁ yacTcThl. PajauonepelaTunk mpeodpa3yerT uUM-
NY.JhCbl TOHAJILHOR 4aCTOTH B PAJ1HOYACTOTHLIE HMIIYJLCL U NepelaeT
HX NO paliuokaliady. PauionpueMHIK npHHIMaeT 3TH  CHTHAJBL,
ApeodOpu3yeT HX B CurHaJbl TOHAJILHOH 4acToThl, ycHMBaeT H nojaer
Ha BXC.l HpHeMUNKa TeJacynpasiellis, Tie OHH BLLJIIOTCH COOTBeT-
CTBYIOULINMIT HOT0COBBIMH  (PUABTPEMU, JETEKTHPYIOTC 1I HOCTYNaoT
Ha CcOOTBETCTBYIOUlee NMpUEMHOE peJe. .
Konraxrel pesae ynpas.iasiioT  cxeMof .
deunvbpartopa. Hewndpatop paciu-

(poBLIBACT KOMAHILL K AP ITOM cpa-
BaTuiBaeT OIHO M3 pele, yIpaBIstio-
HIHX AHTAHWEM MaruuTuslX cranuuil.

Panoannapatypa a0as  ynpabJe-
Husl paGoTOR KpaHoB COCTOUT H3 pa-
JHonepe LaTyuka, CHahRCHIOro Nv.Ib-
TOM yhopasJenus, Maccolt npuMepHo
3 xr (puc. 296) u npneMnoil annapa-
TYPbl, YCTAHOB.ICHHOA Ha  Kpaue.
[yawt ynpaBaenus cocTOHT W3 nepe-
Aatunka, 6J0Ka  releparopos KO-
MAHIHLIX 432CTOT M KoMallloaliapa-
ta. KaxloMy MexanyaMmy Kpalua coort-
BETCTBYCT OlIPEAeCHIlasn PYKOSITKA Ha
nyaste ynpasjenus. Tag, nepemerne-
HHe PYKOSITKH 7 BBEPX HIW BIIHZ MpH-
BOAIT K BKJIQUEHHIO MeXalH3Ma Nnolb-
€Ma COOTBCTCTBEHHO Ha NOoJILEM HJH
onyckanue rpysa. Pyxoarkoit 2 yn-
PAaBJAIOT JABHYKEHHCM MOCTa Kpaua
PYKOATKOM 4 — [IBHMKEHHEM TeJexXK!; 5
PYKOATKO 5 — BKAOUenHeM noybey- Pine. 296 Tlepeuocion nyavr yu-

PaBICHHA PaOGIOH Kpada

Horo 3ackrpoMaruuta. [Ipnn paxarun

KHOMKIL 6 BKJIOUAETCsl CHIHAABIBI

3BONOK 112 KPaHe, a MPH BLIKAUCHUN TyMGaepa 3 npoucxoant obecro-
ylBainie Beero Kpana. [aiiHasi cucTeMa Mo3BOJSIET pery.JHposars cKO-
pucTb [BHraTedell Mexanusmos. B nociaelnux  MojeqsN allTeuna 1
nepelaTuMka yoI0KEHa B JAMKH OpHOopa, 4TO J€5aeT nepeiBliKeHne
onepatopa eute Gosce cBoGoHbM. [1pn ynpasieHin no paiHo secbMa
Y100HIM #B1A€TCSL NpHMelielMe TeJCBH3HOIHBIX KaMmep, 3Ha4uTeILHO
pACIIPSIOUIX [10J1e 3PeHIsl, TAK Kak Mo dKpaily Te’eBu3opa MOKHO
Ha.1101aTh 3a NepeMCIICHHeM Tpy3a.

ABTOMATHZALHS MHOCHX OTpacieil mpoMLIILICHIOCTH Tpebyer OCy-
LLECTBAEHIST ABTOMATHUCCKOrO ynpaslells noinLeMio-TpancnOpTHEIMH
ManidiaMi. B ocHOBHOM aBTOMATH3HPYETCS yIpapJicuiie 3JeKTpONnpH-
BOAOM 1 MEXK1yarperaTibiM TpaucuopToM. B psile nayuro-uceaelosa-
TEALCKNX HICTHTYTOB H 33BOIOB CTpalibl BEiyTcsl  pa3paloTKH Mo
CO3141HI0 ABTOMATHUECKOH CJCIslleHd CHCTEMbBl Pery. iiponaliis cKopo-
CTH a3 HWILIX MEX4HH3MOB MO ILEMHO-TPANCHOPTHRIX MalIlil;  CXEM
ABTOMATIINCCKOrO TOPMOMCINIS; ABTOMATHYECKNX  yCTPOHCTB, MOBMI-
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LIAIOUIKX 6€30maciiocTs PaBoThl KpalioB,— OrpaHHINTCAell TPY3010.1beM-
HOCTIl 1 NyTeH mnepemewlci.is; MPOTHBOYIOHNBIX YCTPOHCTB I T. IL:
NpoBOAATCst paloThl MO COREPLICHCTBOBAHHIO TEJIEYNpPaBJACHHS U aBTO-
MATHYECKOTrO aApecoBalyd TPy30B H NO CO31ailHI0 aBTOMATHUECKHUX
rpy303axBaTHLIX NpUcnocob.1enuii.

Crenen, aBTOMaTH3aUHH MOIbEMUO-TPANCIOPTHON MAIINIbB MOKET
ObITL pasaiuHoil. B rpy3cnolbeMHbIX Mawiinax oObItHO aBTOMAT!3I-
PYIOT il OTAE/bLHBI® Omepauill, HanpHMep Apolecchl pasroia N
TOPMOKEHHSI MeXain3MoB, PeryaipoBaliie CKopociel ABHXKeNLd, 11po-
ece CHliZKCHHSA CKOPOCTH lepel OCTAaHOBKON, OCTauoOBKY Maiditll B
3aj1annom mecte. HeoGxn1nMo oryeTHTL, 1TO Ge3 nHCCneucHis aBTo-
MaTI3AILH TPOUCCCOR PA3i0Na I TOPMGAKCHIIS, a TAKKE Pery. T 1DoBa-
ISt CKOPOCTH NMPAKTHUYECKIL HC2O3MOKITIO OCYHIECTBHTL 1 LHCTA IO -
HOC yOPasJICHUC MO IBEMIO-TPANCHOPTHRIMIL MalHuaMi, Jaxke oBTO-
MaTH3aIIsT OTICALILIX MpOoleccos paboTul FPy30n0.1LeMHICN Maitiniin
NPHBOANT K 3HAUHTE.ILHONMY NOBLIUICHHIO eC MPOI3ROIHTENLIOCTH, TaK
KdK aBTOMATHUCCKOC YMEHBLIIEHNE CKOPOCTH HEepel 0C1aloBKOi 1 ¢fice-
netenine Toulelt nocaikil rpysa noanoaser ynedanulTs Padouyio CKo-
PUCTL MEPEMCILIHISE TPY3a 1 NIYCTOrO KpINKa, 410, B CBOIO O'.00C.1b
OPHBOAIT K YMEHLUICHINO HCOOXOTHMOTO UHCIA IPYIONOTBEVIINN Ma-
WHH, YMenbHenio e0CIVIKHBRIOULCTO Nepcoladd, NOBLILIEHINN CPOKa
CIVAROL MALIHIDL

[foanoceTblo agToMaTH3npOBaTts HOIBEMIIO-TPANCIOPTHLIC MaLHIIILL
MOZKIIG THLTL BRI CTROTOST PHTMINHOCTH BCETO [TPONBOICTBA, XONCILICH
cprannsauny padouux mecr H ocoOolt ueTkocTH  Belennst  PahoOThHL
st 3TOro ReJATe L0 aBTOMATH3NPOBATL  BOCL  TCXHOJOTINCCII
[pOILCCC, COCTABION Y4CTBLIO KOTOPOro saB.jsercst pabora  (altiok
NO.ILeMHO-TPANCHOPTHON Maunub. B apTOMaTH31POBANILIX OPOI3RO,1-
CTBAX UIHPOKO MPUMCHAIOTCS pasJiulble THIL MdaWll NCAPEPLIkIOro
TpanCnopTa, 4BTOMATIUECKH JCHCTBYIOULIie YCTPOHCTBA /L1151 3aTpy3KH
H PasTPy3ki TeJCKeK, KOHBEHePOB, CTankos I T. M. 34rpy3ka i Nas-
rpyska Kouseiiepon 1 OynKepHLIX YCTPOHCIB MOTYT NPOH3BOLHTLCSH
npakTHyeckH Ge3 yuactust ueosexa. OOCIyKIBaIOWNA nepcona ocy-
ulecTBIseT Miulb HabMoeRle 33 paboTol cleTeMbL.

Bo3moxHa u pafoTa rpy3onolbeMHONl MalIHHLI B @BTOMATHMECKOM
pexiyce Ge3 yc.OBHSI aBTOMATH3dUMH BCErO  TEXHOJOTHUECKOro npo-
ylecca. Hanprsep, Moo MOTHOCTBIO aBTOMaTH3poBaTh paloTry nepe-
IPY30UHLIX MOCTOB I TpefichepunlX Kpalos, paboTaloluix Mo neperpys-
KO CbIIyuHx I'py30B, OpHOLIBAIOIMK 12 SapKax Wl no XKeTe3nofi [10-
pore,

BoJabiiiiie BOZMOMHOCTI NOBLIWENHA NPOH3BO,LHTCJILHOCTI OTKPDLL-
BaeT aBroMaTi3auus paboTLl Naccaxupckux  audros. Ilpuw  arom
HCIIOAB3YIOT TAK  Ha3biBaeMoe «CoOHPATebHoe» ylpaBieuie o.1HIM
JHBTOM 1L FPYNNON JH(TOB, cOCPEIOTOUCHHLIX B OLHOM 31allini, apn
KOTOPOM COGHPAIOT W PCrHCTPHPYIOT BCE PACMHOPSIKEINS, HOCTYIaionlle
OT BLI2LIBHLIX KHOMOK, CHeTeMa aBTOMATIUCCKOTO YNIpas entst asTova-
THUCCKIL PACTIPEICTSICT NOCTYHBINIE BLI3OBLI MEMK1y BCeMIT irp1avtt
H BLIIOJISCT HX B Hafoaee PAUHONAILHOH HOCJICIOBATEILIOCT, &
Joc.1e BBINOJNCHIST  3THX  pacnop:zkeintii  JTH@Thl  aBTOMITIICCRN
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BO3BpAlAIOTCs Ha MECTO OCHOBHOH CTOsiHKH, Takoe ynpasiciine 103Bo-
JIeT NOJYUHTh BLIHIPLIL BO BPeMeHH 60.ce YeM B 1Ba pasa o CPABHC-
HHIO ¢ OOBIUHON clicTeMOH OAMHOUHBIX BHI30BOR. I3 uacwl Hanboabmei
3arpy3kH JHQTOB MOKHO 0GecneudTs WX aBTOMATHUECKYIO pialoTy 1o
3a3au1ofi MporpaMMe; nNpH 3TOM HEKOTOpule IHGTLE  00CayAiBalor
onpelecluble 3006 1 UacTL NYTH APOXO/BIT $e3 ocTanoBki. CCnereva
aBTOMATHUCCKOTO YHPABJCHIST JUMTAMI MOKCT BKHOUATHL 1 cedu
TaKAC I‘py3OBOﬁ HANKATOD, CBSI3AHHUDBIH € HACTHIAGM IHOMEE a0,
B srov cayuae andT masiiaer IBHKCHHE, €ChH KaOHHa 301 Py mein
e mexce uevm Ha 809% HoMmmaJLHON rpyvaonobemnocti. e ke
HATPV3KA MCHBLILC 3TOM BCTHUHHBI, TO J]H(l)'[‘ BKAIOHAC T TouThkt) 110
HCTeuell 38, 1a1HOT0 OTPeIKa BpCMenH.

[IporpaxMioe ynpapJjgciie, T. ¢. o0ecneuciie aniovati-
yeckod paboIBLl MauluLl 10 3a1a1100 nporpaMmve, peoOxao mno g
COVUENN, KOMAQ H3-3/1 BANINUA, HalHpHMep, BPEIHLIX  rason, 1Ll
PALHOARTHBILIX BCHICC 1B, PHCOKCH TeMOCpaTyphl He10MyCTHMO 1peahl-
BAOHHC e 10BCIA BOSH3 MALINIT I annapdaron, OC)'L[[CCTUJ]}Il()lllll\ [es-
NOJOTHUECKHIT MTPOECT, O TAKAC TAM, Tle HalpSZKEHIOCTh NPOniio L
CTBCITHOTO LIKA HACTOILEO BCJIHUKE, UTO HE MOXKET HEHOCPE.ICIBUHI0
KCHTPOTHPOBATLCS UCTOBOKOM,

TTpoctefimn cnocoGust BBC.ICHHT HPOIPAMMBL SBIASICTCHA Ve .,
QACKTPOMEXUHULCCRUL oR.ovaTe. e, 1eHCTEYIONX  NOOUCpeIHy 1o
MOPIC BLIIOJNCHIST TeNUOM0MIMeCKIX onepaunit. B paie caywien siog
CnoCuG MOKET OLITL LOHOJIeN NPHMCHEHIEM 3a0aT 4K nposPus
ABTONMUTHUECKOTO KOMAH,L0a0apaTd, ICHCTBYIOMEI 0 B Gyl npe
Mel. 3ToT cnocod nporpanMiEpoBaiiist yA00CH 1t Hage)en, eon e
OPUXG,UITCSE 4aCTO NEHsiTL HporpaMsy u ycjopist padorul. Fean ave
yeaosist paGoThi MCHAIOTC:, TO 3I7OT cnOcO0 11e10CTaToHO Colepine
Hel lazke (I OCYUICCTBACHUS padoThl B MOAYABTOMATHULCKONM
AHMC. DTO HANTISHO BH.UIC Ba apuMepe paboTel mOPTaNLINAY ki,
paGoTd MEXAHH3MOB 1OBODOTA KOLOPBLIX 3ABHCHT OT CHJALL 8t Hatip
Jela BeTPa, COCTOSaHI TePMO30B 1 T. 1. B 8oasunsictse no oo
cayuaeB He ypaetcd o0O0liTnch 0e3 CePhe3noro YCJ0MKHEINN ¢yl
6e3 Brel1CHHs OOPATHLIN CIa3Cil H CACIAWHX CHCTEM.

Apyrin cnocodoM nporpaNMupPOBAHHS  SIBASETCS 34, 10M¢ 1
TPaMMBl 3aHCLI) 114 NephoOJCHTY HaIN MaeruTayio Aenty. Haps .
HEKOTOPBIMH MPEHMYULCCTBAMI, K KOTOPBIM OTHOCATCSI IPOCTOTN il
palLl H3MEHeHIsT HPOFPaMIbL, BO3MOKIOCTL 3alHCI H HIepentn i
Ml org Koa no Kauagy CBsi3l, 914 CHCTEMa B MPOCTEINeM i i
HE JHlielna HeIoCTATKORB, MPHBO.SHIINX K IMOABJAEHHIO HAPHETONIen
OWHOKI, KOTOPYIO 1COONO.UINMO  KOPPEKTHPOBATbL, BBOAA  obparny .
CRA3L, HANpPHUMep, 7o HPOIHLICHHOMY OYTH, M0 BPEMCHHA BLUKLIICIS:
TCXHOJIOTHYECKON onepaiiy 1 r. 1

Crnoco6 3a.iamist uporpavyn gepdorapramu 1e1ecoobpien, cvan
IPC.1NCMOTPCHBL THIIOBLE NPOrPANNILL, HC Tpebyloulite KOPPEKTHPohni
Boanitoe 3iaueiiie npi Lelmoan3osmni nepgokapT nMeer mpuisigui
crocod cuntupainsg dgopyanmu. 3 00 1beMHO-TPAHCTIOPTHWX Miltin
HAX [List 9Toil Hedn MOryT Obiin LCHOIL30BANLL MEXAHITUCCKHE, 110K
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TPOMEXallHYeCKHe (nyTeBbie nepekJaiouaTen), HHAYRTHBHDLIE (HCIOJb-
3yolie H3MEHEHIC MalCHUTHOTO COMPOTHBJEHHS) H (HOTO3/AEKTpHue-
CKHE YCTPOHCTBA CUMTLIBAHHSA. DNEKTPHUECKHE H (POTOINEKTPHUECKHE
CROCOObl 3AMUCH M CUNTBIBAHHUA SABAAIOTCS HauGOJee POrpecCHBHLIMH,
TaK KaK OHil NMO3BOJAT 3amHcarb GOJLIUIOE YHCAO Pa3JMUHLIX CUTHA-
JI0B mpH Hedo/nLWKuX pa3vepax nepdokapT M CUNTHIBAIOLIHX  yCT-
pOHCTB, BLINONHENNLIX C HUCNOJL30BAHIIEM COBPEMEHNBLIX TeXHHUECKHX
cpe,LeTs.

[lepeso:l kpauna na paCoTy no 3alanHoil mporpamme leqaecooGpa-
31 TOrld, KOrjla Kpall NEePHOAHYeCKI BLIMOJHSET  psil CaedyIoUHX
ADYr 3a ;1pyrom onepaiulii, HanpuMep ecaM Kpal Buino.user padoty
110 neperpyske CHLIMyutX T[:V30B, M0 34BaJKC MapTEHOBCKHX neuefl, no
nojauc INTYUHLIX TPY30B N3 LeXa Ha cKaajl Hin €O ckJajla Ha fnorpys-
Ky. BBe.lelie nporpaMMIIoro ynpas iciHs NPHROT K yBeJTHYEHHIO NTPOo-
H3BOIHTEILIOCTH KAK CAaMOTO Kpamnag, tak M olcay;KlBaeMblX HM
TEXHOJOTIMECKIIX CPEICTB, YAYHIIAeT YCAOBHS PACGOTLI MEXaHII3MOB U
2J1eKTPOOOO Y. 10BaliA KPAIIOB, NO3BOJISNCT YMEHbLNTL HlC0 PaboUuX,
Bee 370 taeT ompelelCHUBIM TeXHHKO-3KOHOMHueckii addekr. Ilpo-
rpaMyia cocraplsiercsi ¢ yueToM TpefoBaHHH TexHOoJ0rHYecKOro Mpo-
Hecca 1 Aomkita odecncusTh paboTy Kpalla B TeueHHe JLOCTaTOYHO
AJ1eLHoro nepuoia 0Oe3 BMelaTe nbcTBa veqnonexa. Ilpu cocranie-
Hin oO1LCH mporpaMMul TeXHOJOTHUECKH K1 pasbuBaeTcs Ha psi
FIPOICCCOR, yNIPaBIIeMblX [O OTIEIbILIM [POrpaMmMam, cleiyiolluMm
oMa 3a apyroii. Patora no KaX1ofl OTJIeILHON mporpavme BhiIOJ-
HSICTCS aBTOMATHUECKII TOCJIC MOJaull COOTBETCTBYIOULEro MyCKOBOTO
MMMy bca. 3aTeM Kpall OCTaHaBJIHBaeTcs H ONepaTop ,10J%CH BBECTH
HOBYIO MPOTPaMMy W /l@TL NYCKOBOH HMIyJbC. YCTPOHCTBO, GODPMHU-
pyioiiec 11yCKoBOf IIMNYJLC, A0JXKHO pafoTaTh i€ TOJALKO B (yHKULHH
BPE\ITil, TaK Kak 1PH LIRTEJbHOM Mfepuole paloTol  MPOHCXOIMT
HensneAkce Hakoniene ounibok B nyTh TeJexKll it Mocta (ocobeH-
10 B NMEPHOALI X HeyCTAdHOBHBIIETOCS JIRIMEHHS), HO JOJIKHA TAKKE
cojicpRaTh B ceGe 1 OMpe/les1eHHble 3aj1allisg  NoJ0AeH!s padouux
2JeMEHTOB Kpalla, Bo3MOMHO UacTHUHOE nporpaMMiiposaline paboThl
MalluiHL, KOrja nporpammipyercss pafora TOJIbKO OT1€IbILIX Méexa-
HH3MOB.

Llnpoxoe npiMeneHiie HaxoIlT aBTOMATHUECKOE aapeco-
BaHlilC TPalCOOPTHPYEMULIX TPY30B, T. €. OTIIpaBka rpy3on na 3alaH-
HOe MeCTO, dBTOMATHUECKH BLINOINAEMAs € MOMOUILIO JIEKTPHUECKHX
HH 3J€KTPOMEXAHHUECKUX YCTpOiicTB. ABTOMATHUYECKOE a]1pecoBaHie
3HAUNTCILHO YMEHLUaeT UHCJI0 pabounx, 3aHATLIX Ha TPAHCOOPTH-
pPOBKe, I yCKOpsieT mpollecc AOCTABKH Tpy3a K MeCcTy Ha3HaueHMs.
Haindo.1ee 1acto agroMatyvueckoe ajipecoBaiue MCNOIL3YE€TCS IpH NpH-
MElCHHI MO/IBECHbIX UENHBIX KOHBEAEPOB TOJKAIOILEro THIIA.

ITpumMensiioress 1Be OPUHUMMHAJIBNO pas3THUNLIE CcxeMbl a8/1pecoBa-
Hus. B nepsoit cucteMe nmojaua ciriiasa Ha nepesol CTPEaKH NpOou3-
BOAHTCH C I@UTPAJLHOro NyabTa € MOMOILLIO CJeISero ycTPOHCTBA.
B srom cayuae TegexKa, BbIXOIslulas Ha MPHBOANOH y4aCTOK MNYTH,
IpH MPOXOKIEHHH KOHTPOJLHOTO MYyHKTa OTMEUAeTCs, U MpH JajibHei-
emM €€ ABIDKEHHI B COOTBETCTBHUM C 3a1aHHON NMpPOrpaMMoil caensiiee
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YCTPOMC1BU FOTOBHT NYTL 4.5t 3TOfR Tejexku, Cama Teqdemka npi ToM
He HeceT 11a cele HIKJAKIX a]pecylolHX yCTpoficTs.

Bo Bropoii cncieye Mapwipyr cael10BaHHs TeJeAKH 3aKldjibiBaeTcs
B 3aKOAHPOB2HHOM BilLle B aipecylolliee yCTPOHCTBO, CMOHTHPOBaHHO
Ha Teaeimke. B 3TOM cayuac TellexKa cama NoArorasJaupaeT cebe NyTb.

a) 5)

Ocb yenu

| N
W Adpera~ocrmeny .
Puc. 297. YcTaHOBKa aI1peCOHOCHTENH:
v a — KapeTKa ¢ aapecouoc:ieacy, o — AAPCCONNDTHICIDL

Ha cooxHbix Tpaccax BO3MOXKIO COBMelleHiie o0enx cxeM aI(peCcuBRe
HHS.

Bbifop ciicTeMLl aBTOMATHUECKOTO 8/peCOBaHH1s TECHO CBA3aH C Op=
ranuzauieil NpoH3BOICTRA E 11e10M. B HacTosee BpeMsl yalle neiogb-
3YCTCsI BTOPAs cucTeMa aipecoBaniis.

AllpecHas cneTemMa Tpy3oHecymiero KoHpefiepa CoCTOUT 13 a.1)peco-
HOCUTC/ I8, HACTPORIIIKA 1pecd, CURTLIBAIOUICIO yCTpolicTBa, onpe/es
JUTCISL a/1peca 1t 1dTHHKA KapeTKH, OMPeIesloOILCro ee MeCTOHAX0K=
et e. AdpecoroiuTe.as Y(TaHABIHBACTCS HA XO10BOR U4CTH KoniseHes
pa na Kapertkax I no.Beckax (puc. 297, a). Bce ocraguube
JACMENTH PECaoIdraiTea F10ab 1pacchl KoHBelepd. AdpecoHociiTelb
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(puc. 297, 6) umecer neckesvko Kaasmim 1. Tlpuw aetbipex Kaapimax
i O/THOCTOPOHME! 1101BECKE € ero NOMOUILIO MOXKHO 3aaaTh 13 aipe-
COB, HPH /ABYCTOpOHHEd noasecke — 255 aipecos. Karkaasa Kaasuuia
SUHHMAET O.1HO M3 IBYX MCJ0XKeNHH — BLLABIHYTOC T BIBHHYTOE.
KoMGunannst sisiyTeiX H BLUBHHYTLIN  KJaBIW  CO31aCT  a1pec.
Kaasiunr keetro epssaubt ¢ kydausam:a 4. TIpyikinn 5 cTpessites
1OCTABHTL KJIABHUIN B BRUIBHIYTOe noJoxkenue. [iazeuw 3 ¢ puivaramu
6 MPIKIMAeTCs NPYRUHON 7 K BLICTYHAM KY.1a4KOB I 11e T03B0.1s1eT
K}1AURAM H3MCIHITL CBOE NMOJOMKCHIEC, TCM CAMBLIM (PUKCH)YSI yCTaliOB-
Jennyio koMonnauuio. Tlpu eOpacoiBanug ajipeca nait HaCTpoiike N1O-
BOTO a1peca NaICI 3 NPHIYHTCILUO BRIBOSIT H3 34UCMACHHS € Ky-
JEURAMH KITABHOL 1 BCC WJABHI MPYRUHAMI & CTABATCA 6 BLL1BI-
HYTOC MO.TOKCIIC.

Hacrpofixa ajapeca npoussotitest ¢ noMombIo Kacrpodujusa (puc.
298). Omr umeer cOpacusatonntit posk 4 11 HacTpausaoulie POJHKH
3, KOTOPLIC MOUYT HAXOUITHCH BO BABHIYTOM 1110 BLUIBHHYTOM M0.0-
e TlepectalloBra HaCTPanBAIOULNX  POTHKOB HPOUIROMICA PbI-
Haxiol cuctemoll 2 ¢ nomombio saektpomarintos /. Hanpasasnougui
pOHK 2 aipeconocureds (eM. pic. 297, 6) BXOJUNT B Nanpasastiolilie
5 nactpofilllitha aipecd, oGeclevnBasi TOUHOE B3ANMIIOC MOJ10XKEHIIE
RJAABHIL &/ (PCCONOCHTEI U HACTPalUBAIOULIX POJIHKOB & HACTPONILIKA,
CopacoiBatonlit poaHK BO3.eHCTByeT Ha cpalaToiBalomii  phluar
ajpeconocHTest, cOpacuBas aipec. 3aTeM KJIaBHUNT A,1PeCONOCHTeNs
CTABSITCSI HACTPAlBAIOIWHMIT POIIKAME B NOJ0XKEe, COOTBCTCTBYIO-
uiee HOBOMY ajpecy, H naacu 3 ajipeconocureas {cu. puc. 297, 6)
¢nxcupyert HOBLIA a;pec.

Onpeeacnne aapeca, 3apukCHPOBANIOL0 1A  ajpecOHOCHTEe, H
1101442 CHTHAJOB Ha HCHOJIITEJLUBIC MEXAHI3MUI 114 OCYIIeCTBICHIN
TOR HMJH HHOH omepauln TPON3BOIATCA CUuTHIEAIONIUM YCTPOLCTEOM
(puc. 299). OHO COCTOMT 13 POJSHKOB [, MKCCTKO COEIHUCHILIN C Ky-
JAUKAMH — 3dmipaious 7 4 paspemaomum 3. [1pyRunst 2 nocrosii-
HO YA@PIKHMBAIOT POJIKH B BBLIBHIYTOM mnogoxennn. ITadeu 4 crpe-
MIITCST MOBEPHYTHLCST Ha Ocit 6 no1 AclficTpuem npy»xuint 5. C naableM
KCECTKO coenuentl poivar 1o3spata f0 i curnadasiuudii puwar f7. Tpi
BLLIBHHYTOM [OJOXEHIIH POJTHKOB paspellaiomie KyJauki 3 1e npe-
NSITCTBYIOT NOBOPOTY maJablia 4, a 3anupatoiliie NpensTeTBYIOT.

Ho KonTakra ¢ aipeconocureacM BCC  POJHKI CHUTLIBAIOHICTO
VCTPOMCTBA BLLIBHHYTH, 3anupaioulite KyJauki MAPendTCTBYIOT NOBO-
poTY magaoua 4, curnadaniiniid puiuar I/ orseleH, cnriias Ha GeckoH-
rTanTHoM larunke 72 orcyicrsyer. Ilpn mpoxoxicnnn  TCICKKH €
A/1PECOHOCHTEICM €0 HanpaBasioninit poank 9 Bxo1i B nalpanisio-
uie 8 CHMTHIBZIOLLENO YCTPOficTBA, UeM ofecneminaercs NPABILILHOE
B3a1MOIeACTBIE POIKOB CHITLIBAIOUICTO YC1POliCcTRa Il KIaBiIl ajipe-
conocnteaa. BuIBuilyThle KJIApUILH BABHTAIOT POJNKI CUIITLIBAIOLIETO
VCTPOHRCTRA, d B/ABNIIY THIC KI4BUIN 118 3a/ICRAI0T DOTIKOB CUilTLiBaio-
wero yerpoiietra. TIpn arov paspediatollire KyJaukil OoCTd10TCs Ha
vecte, d 3alipantHe Nepe/BnraloTes B N0JoXKeNne, e npendarcT-
pyowee nosopoly nadasua 4 Tlasew 4 noropanupactess 1t BHEPCBOTHT
CHTHAILHLIR puiuar [1 1 puuar sosspata [0, 1 1a  0OECKOUTAKTHOM
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Ratanxke /2 nosiasieTcsl CUTHAJ, MOCTYMAIOWIMA B CHCTEMy ynpasJje-
HUSE CTPeJKaMHU.

Ha puc. 300 noxazan nuesmoIAeKTputeckulr adpecosarels, Co-
CTOSILLHA 113 NHeBMOLWJIHAPOB [, BBLABHTAIOUINX &.IPECHDbIE KY.IdUKH
2, BozaeiicTByonle lla aapecHble nadbubl 3. B 3apicnyocTH oT 3a1a-
BAeMOro ajapeca JA4aTUMK 6, yCcTauoBJjeHHLIH Ha Tpabepce 7, nacTpau-

Y, Puc. 299. CuuthiBaiollee yCTpOACTBO

BaeTCs Ha B3aUMOACHCTBHE C JHOOLIM afPECHLIM MaJaLLeM J TeJaeXKH.
I1pn nBumeHun TejJexKH mnanel 3, BO3AEHCTBYs Ha XBOCTORUK 4, no-
BODAYHBAET NJACTHHY J TojJuMHOH 3—4 MM, KOTopasi, nonaiaa B
MeXKaTylleyHoe NpOCTPAHCTBO HHAYKLHOHHOTO J1aTilika 6, H3Mensier
HaNpsi)KEHHOCTb MaTHHTIOTO [OJA, YTO OPUBOINT K ITOJABICHMIO 3.CK-
TPHUECKOTO CHTHasa, Mepefalolerocs B CHCTeMy YMpaB.eiis NpHBO-
JIOM NyTEBON CTpPEJKHU.

Haungosee pauvOHaJbHCH CHCTEMOR aBTOMaTHUCCKOTO ajapecoBaHIs
fABJIAI€TCA MpHMelleHHe B KauecTBe HOCUTEAS uudopmauHit nepdoxkap-
Thl, a B KayecTBe CuMuThIiBateas — doToconporusJaeinns. Ha nepdokapre
B COOTBETCTBYIOILHX MeCTax mpoGUTH OTBEDCTIS, KOLNPYIOLLIe alpec.
Kaxabiii MyHKT OCTaHOBKM HWJHM CTDENKAa HMeer CBOH ajapec, 3aKO/1M-
poBaHHbI B CYuTHIBaIOLlEM ycTpoiicTBe. Ecau MHMO npoxoinT Tesnexka
¢ nepdoxapToil, Ha KOTOPGCH 3amHCaH aJpPec 3TOro NyHKTa, TO cpaba-
ThiBA€T COOTBETCTBYIOLLAS anmapaTypa H HanpaBjfeT TeNeXxKy B
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TpebyemMoM HAMPaBJICHINI, OCYLIECTBJSIA OCTAHOBKY HAH APYTIC ONEs
pauuu.

Cicrembl ¢ OCCKOHTAKTHLIMH crnocobaMu cunThiBanus (poroaiex-
TPHUYECKHC, HILLYRILHOHILIE, @MKOCTIILe U AP.) OoJaee mporpeccliBuul no
CPABHCIIIO ¢ MCXILIUCCKIMII CHCTEMAMI, MOCKOJbKY B HHX i€ IIpOuC-
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Puc 300. Iuceviosnekipuyeckuii aipecoBaredb.

4 — YCIauoBK. adpecosateas, § — anpecabii Jtaiunk

XOIHT H3HALIHBAIHS ] (PCCYIOIHX 3JeMEHTOB, HO OHM O0Jec C.lomib
no ycrpofictsy. CiicTeMy aBTOMATHYECKOrO aipecOsdaHHs JIErho 1o Le-
AHHHTbL C aBTOMJ [HUECKHMIl YCTPOHCTBAMH NOJACUETA YICJIA TE.ICIL K ——
Pe3YaBTATH YUeTa LOKY MEHTAILHO OPOPMJSIIOTCS TeUA TAIOLIMIL d1ild-
paTamiL

OcnosnuiM Hastasenney OalWCHHbIX CTPOHTEA HBIX  KPJlloB 1ipH
MONTake 31alhil sisdasicres He TOJLKO MoAaua KoHCTPYKUHIE h Mecly
YCTAHOBKH, HO Il TOUHJs HX yCTaHOBKa., B HuX mpuMeHsaeTCst h oM O ii-
HIUpOBAaHHAaN CHCICMA YINpaBJAeHHd, OOBeIHHSIONA ! 1
cede iBa yeTPOHCTBA LU YIIPABACHEL KPalioM MG 3apaHee 3a,{dilinom
nporpaMme H ST IHCTAHIOUHOTO  YIPaBJeHHA  KPaHOM — Ipo-
rpaMMII0- LHCTaHIHORNOe yupapsienue. IIpu atoil cucteMe omep.iiu
No J0CTdBKe Aeraciell co CKiaajla (LW HENOCPeACTBEHHO C TPaHCHOpT-
HBIX CPEICTB) OCYIUECTRB.ISIOICH aBTOMATIY€CKH MOCPEACTBOM CICIeMLd
a,1pecoBanus i MNPOTPAMMIIOIO YHDABJEHHST [ABUCATENsAMH, a4 TOUHOE
MO3KUUHOIIIPOBAIIIE TIPOHIBCANTCS HA MaJbiX (MOJN3YYHX) CKOPOC Isix
noabeMa M ONyCKaHilsh rpy3a ¢ 1lOMOLIbIO Omepartopa C pajlioncpes
AaTUHKOM.
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B nocnentee Bpems nogbemuo-tpancnopTioe o6opygoBaHue BCe
Haue OCHAIAeTCsI BECOH3SMEPHTEADbHB MY CHCTEMaM Ii, 103-
BOJISIIOLIMMHU COBMELLATL TPAHCHOPTILIE H 3MePHTEALHLIE OMEepalliiv,
st stoft uenu HaunbGosee yaoben JIEKTPONHHO-TEH30MeTpHUeCKH Cllo-
COO B3BELIMBAHUSA, AAIOULLH BO3MOXKHOCTL NPAKTH4YECKI MTHOBEIIHO,
NIPOI3BOMITL H3MEPCHHA  NPEACTABJATL X Pe3y.abTaThl B IUIPPOBOL-
popme. B ocitope cnocoGa JeMHT HCOOJAL3OBANIE HIMEPHTEIbHBIX
npcobpasopaTe.ell CHABL, MPEACTABIMIOWNX COOOH yNpyrue saeMeHTL
creunanbLHol QopmMul ¢ pasMeHleHHBIMH Ha X TeH30Pe3HCTOPHLIMU
AQTuHRaMIt. DVIEKTPHYCCKIH CHTHAA € A1aTUHKOB NEpelaeTcs B H3MCpPH-
TeIbHYIO anmapatypy, a 3aTeM Ha cBeToBoe Tabsao 111 neuaTaoniee
YCTPOHCTBO. DTH JaTUHKH MOTYT YCTallaBAHBATLCH 11d METAIJIOKOHCT-
DYKHUH TPY30NOIbeMIbIX Malliill, MO;L BePXIUMH G10KaMi, HA TPY30-
BLIX TeEJEXKKAX N/l B Kpl()l\'OBOlul nojaBecke. Takne B3BeLlIiBaloule
YCTPOHCTBA MOTYT HCNOIL30BATBCSI TaKyKe /51 ONpEIeeis Macehl
HITYUHLIX U CHITYUHX TPY30B, NCPEMEIldeMbiXx KOHBCHePaMH pas.iiiy-
HBIX THIOB, 414 A03HPOBAITNS Pa3lUIbLIX TPY30B, B TOM UYHCJIC MKHT-
KOro MeraJJa.

§ 55. IlpumeHeHue NOABEMHO-TPAHCHOPTHLIX MalLKH
B MOTOYHOM NPOH3BOJACTEE U B ABTOMATHYECKHUX JUHHAX

Buicoxue teMnnl pa3BuTHS HApOAIIOrO XO3sHCTBA M BCE YBEJIHUH-
BalouiHics pocT rpy3oo6opora TpelyioT NMOCTOSIHHOTO COBEPINEIICTBO-
BaHHA CPELCTB H METO10B MepcMelllelnsl i CKJadlipOBaHus TPY30B Ha
fase WIPOKOTO BHE,IPEHISt KOMIJICKCHON Mexali3auHy ¥ aBTOMAaTH-
34lHI BCeX TEXHOJIOTHUECLHX MPOIECCOB I JHIKBIIAUNH  THAXKEJIOro
pyu”oro Tpyaa. 3a nocJejliee J€CHTIJICTHC aBTOMATH3AUHS TEXiIOJO-
IPMYECKHX OnmepanHil ZOCTUrJIA TAKOTO VPOBHA, 4TO TpalHLUHOHHBIE CNO-
co0pl TPANUCHOPTHPOBKH M CKJALHPOBAlIMsL JeTajedl, pasrpy3kd H
34aTPy3KH TEXHOJOTHUECKOro OGOPY;I0BaHUS CTaJili OrpalliuiBaTh Mpo-
H3BOAUTEALIOCTL NMPOH3BO,CTBCHHOTO yyacTka H NPOH3BOACTBA B Le-
qom. Tlorpysouno-pasrpysounsie, TPAHUCMHOPTHLIE 1 CKJalcKie paGoTul
H4 COBPEMENHbIX NMPOMBIWUEHHLIX NPEINPUATHAX CTAHOBATCA OIHIIM
113 OCHOBHBIX (DAKTOPOB, CNPEAEsIOUNX CeGeCTOlNMOCTL MPOAYKLUMH,
1O3TOMY MeXallH3allMa ¥ apToMaTH3auHs 3THX pafioT OTKPLIBAIOT LIH-
POKHC NEPCMCKTHBLI B CHIKEHHH ceOeCTOMMOCTH MPOAYKIUHW W TMOBBI-
Weini NpoY3BOIHTEIbHOCTH Tpyda. M3BecTHo, HTO Ha 07Uy TEXHOJO-
THYeCKy10 ONCPalHio, Kak npapiiao, npuxoinrtces 10 10—15 pazinuynx
TPANCOOPTHLX oMepauililt mo nepeMeleHio OCHOBHBIX [ BCOOMOra-
TeABLULIX TPy308, 4 Ha | T rOTOROH NPOLYKUHI B PA3JAHUHBIX NPOH3-
BOCTBax Tpedyercs uspacxoionatsh 4o 10—15 1, a unorpa go 100
PA3IMYHOIO CLIPHhS.

Bo MHOrux npon3BOACTBAX, B YACTHOCTH B TOPHOAOGBLIBAIOUINX,
CTOUMOCTb NPOAYKIHH (py1bl, yras 1 1. 1) Ha 80—85% coctonr u3
3aTpar Ha TpancnopT. Ha KpyAnNLIX NPeAnpHATHAX MeTadayprun u
MAUIHHOCTDOCHIIST 3Ta BenunHa cocrapaser 40—60% u naxe na 3aBso-
J4X TOUNOTO MaUNOCTPOCHTHS, JCTKOH 1 MEIEBOH MPOMDBILIIENTIOCTH
ne cuixkaercs Hike 15—200;.
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KomMnaerkcnas mMexaHu3alis TPAINCHOPTHLIX H  1OTpY-
B30UHC-PA3IPYIOUHLIN pador npeiacrasiser coboii pauHOoHAILHOR cCoueTa-
Hie padoTLl PasiiuibIX TPAHCTOPTHPVIOLWIHX MaWilll i TeXHOJOTliue-
CKOro 00Oy loBairist OF HCPBOH ;10 Moc/Ieliied TexncJaordyeckoii one-

- paum. PaGouwit B o9ToM clyuae T10JLKO ynpavdsieT [LeHCTBIHSIMI Ma-
| HHE # HE0.110,14CT 3a X PaOOoTOH.
‘ Buicuieft crvirennio KOMIICKCHOR Mexalp3alHi 5iBJseTcsl KoM M-
LJICKCIlas aBTOMATUH3AIWHS BCelro NPOU3BOACTBA HJAH OTACILHBIX
CI'o YHACTKOB. ABTOMATH321NSI UPOH3BOICTBA B MAIUINHOCTPOEHHH
JipeeTanasiet coGoil KOMILICKCHYIO 34/1a4y, CBSI3aillyio ¢ co3ialieM
KAK HOBOro coBpeMennnoro ()(’)Op)’,‘lOBallllﬂ 11 TeXHOJ0ruCCKIlIX npouec-
COB, TAR 1 CHCTCM OPraHH3dliuu HPOH3BOJICTBA HpH MOCTOAHIOM MO-
BLIMICHIH 3KOHOMIYECKOt M (PeRTHBHOCTH, yayuldeliin ycaoBuil Tpyia
i coRpawenine notpednoct B padouei cuve. Yponciis W crnocodbl
aB1OMATH3ALLT 3aBHCAT OT THUA NPOIN3BOICTBA, €0 OCHANICHHOCTH
rexnuteckiuMn cpetersait, flpi KOMIICKCHOR aBTOMaTHsaiin pabora
BCCN TPAHCHOPTHPYIOULHX 1 TCXHCIOTHUCCKHX MaLINIl IPOHCXONT €
NOMOLDLIO PA3TINHOIO pold CPeICT8 daBTOMATHUECKOTO yhpasaelisl.
YHacTne veloBeRa B YTOM CI1yuae BBIPAXKAETCH B 3254HHH IPOrpaMMDl
palGoThl BCero KOMri1exkca, B HacTpO#Ke MailiH u apndopos ynpas.e-
1 11 B KONTpo.e 3a HX PaboTod.

KounaexcHast MexaHu3aunsa i asToMatlisallisi Norpy3o41o-pasrpy-
30UHLIX, TPAHCOOPTHLIX H CK.JajCKHX paloT no3so.asict sLlcsoldoiiTh
3HAUHTENALIOC KOAuuecTRO paboueil CHILL, 3aHATOH H4 BCHOMOTATC1Db-
HBIX pafoTax, H NPHHOCHT CYIUCCTBEHILIH TEXHUKO-IKOHOMIIMeCKil
EOIGTING

Oauum 13 mokazarteqefl, xapakTePH3YIOWHX COCTONHHE MeXaHi3a-
ILHIL ([ ABTOMATH3aWi [POH3BO/ICTBEUILIX NPOLECCOB, fABJASETCA Y P O-
BEHL MeXdahH34aUuNu, T, e COOTHOIUCHHE B MPOIUEHTAX MeXI1Y
IPOH3BOAHTCILHOCTLIO, JAOCTHIIYTOR 0PH NPHUMEHCHNH CPCICTB Mexa-
(HI3aUHH, H TIPOU3BOIMTCALHOCTBIO NP1l BHIIOANCHHMH BCCX paboT TO.1bKO
BPVUHYI0. YpOBeHb MeXaHH3aUHH MOMHO ONpeiejgHTh Mo caeaywoeil
topmy.e:

ol LR
9>

T/le g — HOpMa BLIPADOTKh (B MPHHATLIX €XHHHUAX) TpH  pPYullo#
padore; go—HopMa BLIPAGOTKH MPH HCNOJIL30BAHHI CPEICTB Mexa-
mBaiin; K=Aue/Aoom — KoapluieHT y1eabHoro 3Haueius obbeMa
MEAAMIZIPOBANHLIX paloT Auey B 06lieM oGbeMe paboT Aosm. Beau-
utna (1—gqi/qe) xapaxktepusyer cTencib MCXANN3aUnH pyunoro tpyla.
[Tpit cupe.ienennin nopmint sLIpaGoTKIl PafoUCTo mpl Mexaulisuposan-
HOM ¢crocohe ¢Je1VeT HCXO T i3 CYIMCCTBYIOWIHX VCI0OBHA 11 nphMe-
HACMDIX CPEACTH MCXOHU3NLNA, a HC N3 HX TeXUIeCKIN BO3MOMKIO-
creil. pu onpeexcmnt snauciung  Roaddunirenta K 1eolX0.1HMO
PMETL B OBELY, UTO B GOLEM MCXAHH3UPCBAINLIX  PadCT B KaXK 10N
OTCGLIGM CIVHAE BRAUOLGAIOICST PafoTLl, BHIOTIHSIEMDBIC € 1HOMOHLILIO
MAlLidl, MCXOHE3MOB, aCPeraTos, yCT4iloOBOK U CHEUHAJbILIX  VCT-
poficiu.
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JKOHOMHA OT BHCIDEHHs MeXaHn3aluil Ha HA4HHOM MPEeINPHSITHH
3aBHCHT OT (aKTHYECKNX YpPOBHeHl MexXaHM3audH A0 H IOCJe npose-
AEHHST MepPONpUsTHH, KaNnkTaJabHLIX 3aTpaT ila OCylleCTB/eHile mexa-
Huszauny U Qaxrtvueckix croumocrefl nepepaGorkn rpysos, Cielyer
HMETb B BH1Yy, UTO 3(P(DEKTHBIOCTD MeXdHH3aIHIl MOTPYy30UHO-pa3rpy-
304YHLIX H TPAHCHOPTHBIX PabOT B 3HAYHTELHOR CTENEHH 3aBHCUT OT)|
NpaBILILIOTO BLIOOPA BH1A 11 THOCPA3MEPd NO;ILEMHO-TPAHCIOPTHOTOf
000PYA0BAHIIS, & TAKIKC OT CaMOH CXeMbl MeXaHH3allliH, |

CospevMeHHas Opranu3aulss MAUIHHOCTPOUTEIbHOTO MPOU3BOICTBA,
OCOOEHIO KPYHIIQCCPHITNON0 U MaCcCOBOTO, XdpAKTepH3YeTC sl HaluieM
004bWOro UHC.1a TEXHOJOTLUECKIHX NeDe1e/0B, B CBA3U ¢ ueM BHYTpH-
3d4BOICKHE MEPCBO3KII 3HAUNTCJALHC NMPEBLINANT BHEUIHNE rpy3onepe-
BO3KI. Koaphuyuenr nepepadoTiku epy308, npeicraBasioumliéi coboi
OTHOLICHHE MAaCChI TPY30B I1a BHYTpPeIiHX Ipy30nepeBo3kax K BHell-
HHM, COCTAB.ISIET 1151 PA3HULBIX OTpac.eil Mawnuocrpoenus 2,8—8,7.

CTpyKTyDBl Tpy30000pOTa MAUIHHOCTPOUTEILILIX 3aBOAOB 3HAUH-
TEJLIO Pa3JHUdIOTCa H A0 BHYTPH3ABOACKIX MepeMelleniil rpy3on
TPeOYIOT NPUMEHCHHS Pa3TMILIX CXeM MeNAaHH3aUHu W pas3noodpas-
HBIX MOJIDLEeMHO-TPANCHOPTHLIX MALIMH H MEXalH3MOB OT MpOCTelLx
CpeicTB MAJI0H MeXANH3dUHH 10 dBTOMATH3HPOBAHHLIX TPAHCIOPTHLIX
cucteM. CxeMbl aBTOMaTH3alUuH JI MeXaHHM3alUuy, obecrneunBanLHne
BLIMOICHHE MEPerpy3oudulx palfoT Ha COBPEMEHHIOM  TeXHHUECKOM
ypoBlie, 10,16l OXBATBIBATL BCE 3TANbl IpoLeccd NepeMellcHs Tpy-
30B M3 cepnl 100LIYH WP NPON3BOICTBA B cdepy pacnpelenciud H
noTpel.1eHust, BKJIONAs MOIbEeMIO-TPAHCIOPTHLIE ONMepallliu, BblIoHAe-
MDble 11d BCeX BHYTPHILEXOBLIX, MEKIIEXOBBIX H MEXK34BOICKHX mepe-
BO3K4X. TexHoJ0THs MO IDCMHO-TPANCIOPTHHIX pador J0.kia te op-
M2JIbHO MOACTPAUBATLCS K OCHOBNBIM TCXHOJOIHUECKHM MpoOIleccaM, a
00pa30BbIBATL BMECTE C IIHMI €1HHBIA MPOU3BOACTBEHHDLI Mpoilecc.

B coBpeMCIIHOM MPOH3BOICTBC MOTPY30UHO-PAILPY30UHbIE 1T TpaH-
CIOPTILIE ONEPALHH SIBSIIOTCA CBS3YIOWHMIT 35eliLAMH MeX,1y OT.1e.1b-
HBIMII TEXHOJOTHUYECKEMN OnepanusiMil, ofecneuisaioniiMi Henpepnis-
HOCTL mpolecca nponssoActsa. [loibemuo-tpancnoprioe 06opyiosa-
Hue npuodperaer MYHKIHI perydasTopa NPON3BOACTBCHIIOIO NMpolecca
apeanpusitisa. Ha cospemennoM MawdnocTpoHTCILIOM 34B0,1C NO1Db-
eMHO-TpancnopTHoe 000PyLOBaHIe BAUICT Ha Pa3MCUICHHC TEXHOIOTH-
YeCKOro oGopy10Bailis, MOCACI0BATEALIIOCTL  H COOTBETCTBYVIOLLIEe
TPYNrNpoBanie TexNoJOrHUecKHX NPONeCccoB Ha BCCX 3T4nax [pol3-
BOJICTBA — OT CK.JA1CKHX kW 3aroTOBNTCALILIN Onepaillil 10 OTTPy3KH
NPOAVKIUI H OTXO10B NMPOH3BOICTBA H OMPEICIICT X PHTM,.

I3 nacrosiiiee ppeMs HPOBOIHTCH KOMILICKCIAS MCXaHM3aIls MHO-
THX VUACTRKOB OCHOBHOTO [POH3BOICTBA MaIUHCCTPOHTEIBILIN R2i4BO10B
C MACCOBLIM 1 KPYMHOCEPH{inbIM MPOH3BOICTBCN, Hpeanpuartiil uepHoh
W LBETHON METLMYPTHH, YTOJILION, XxuMuueckofi i Apyrux orpacred
NPOMBLUILICHHOCTH. TaM NPUMENsIOTCH B OCHOBHOM CpC1CTBa lic!IpephiB-
Horo Tpaucmoptuposamis. aa npeinpuartuil ¢ eliBumILIv 11 MeTKO-
cepuilLIM NMPOH3BO,LCTBOM XdPaKTEPHO IIpHMeEHEeHHe TPAHCIOPTHHIX
cpelcTn npepniBHoro (UHK.IHUHOr0) ACHCTBISA, TAdBHBM 06pa3oM yHH-
BEPCAJbIIOr0 THNA.
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Mexannzains MeKUCNGBOrO TpPaHCnopTa pa3BuBaeTcsl Ha OCHOBE
WIIPOKOTO BHC LIPSl NO.BCCHBIX KOHBEACPOB ¢ ahkTOMAaTH3HDOBANHOH
3arpyskoii i pasrpyskoll; NioABECHBIX TOJIKaIOWHX KOHBelepoB ¢ 4BTO-
MATH3HPOBAUHBIM 4,LPCCOBAIICM TPY30B; 9ICKTPONOIPY3UHKOB € NO1b-
MHGH INATGOPMONT 1T ¢ pa3.1nMHBIMH THIAMH MexatlllueCKHX 3axBarT-
LIx opraunos. JIst MeNaHN3aUlKH NOrPY30UHO-PA3TPY30UHBIX  H TpaH-
HOpPTHLIX padoOT Ny CKI41aX KPOMe pasJjliiuyHblX THIIOB KPaHOB |
OTPY3UHKOB € ABTOMATIIUECKIMIi H TNOJyaBTOMATHUECKHMH 3aXBafT-
HLIMIU OprasaMil NpPHMCUSIIOT CHeLHdJ H31IPOBaHHble MALUHHLI U Mexa-
I3MBl I/t pA3TPY3KH M1aTHOPM, NOJYBATOHOB 1 3aKPBITLIX XKeJe3Ho-
ADPOXKHBIX BATONOB.

Ias aydilero HCnoanL30BallSg NPOCTPAHCTBA  CKAAJOB LUITYUHBIX
rpy30B LWHPOKO MpHMeHsiiolcsl WTabealpyouiHe MOCTOBbie KpaHbl H
Ma.goraGapiTHLIE MOrPY3UHKI B COUETAHIH €O CNelHaJl3HPOBalHOA
YHUQHUNPOBAHHON TAapO#l 151 MHOTOSPYCHOIO XpaHeHHs TPY30B.

MexaHH3als MOrpy30uUHO-PA3TPY30UHEIX I TPAaHCNOPTHLIX Onepa-
uHfi Ha cKJIa1aX  MallHOCTPOHTEALHBIX 32BOJ0B  OCYUIECTBJSRTCS
fpeMyUIeCTBEHHO C TOMOLILIO MOCTOBBIX, KE1e3110,10PO0KHBIX, aBTOMO-
OHABLHLIX 1 KO3.J0BbIX KPaHOB, KPaH-0ano0K, MO1BECHBIX OXIOPEbCO-
Bblx nyteil. Jlasabuefiinas MexaHu3ands CKIaAcKix  paboT [lO/KHA
TIPON3ROITLCS NpU Bee (O.1ee LIHPOKOM [PHMEHEEHH pPas3anuliLix TH-
fI0B 4BTO- H 3JCKTPONOTPY3uliKOB CO CMEHHBLIMH TPy303aXBaTlbIMH
YCTPOHACTBAMI, .JETKHX CaMOXOAHBLIX THADO3MEKTPHUCCKIX — Te/eXKeK,
yhapasasieMblX € 11044, a TdKXKe MeXaHU3MOB /iJsi Pa3rpy3KH CHIIIYUHX
¥ KYCKOBBIX FPY30B C KC/1€3HOI0POXKHLIX MJI4THOPM.

Ha ckaanax cosBpeMelHBIX TIPpeANpHsiTH  nmpuOBIBAlOULINC TPY3bl
TOJ4I0T M PA3MELIAIOT B AuefiKU cTeqaxed, MPHMEHAS aBTOMATHRI-
poBaHuBle cucTeMLl ynpapdaennst va 6aze DBM. OcuobuntM  BIL1OM
TPAHCHOPTUPYIOULIX MAUihl, Ha CKJIalax SBJISIOTCS POIKOBLIC KO-
Befiepnul M cTeataxuble Kpaupl-wradeaepsl. Ha puc. 301 apeeranncua
OAHa U3 cekuHi Takoro ckaajaa. [pysel Ha ckaal npnboisaior no
po.iikoBoMy Kousefiepy / n3 LeXoB 3aBoJa, no Kouselcpy .3 nocty-
nawo1 suemntie rpysnl A4 nepepaborku. Hast meperaun 1pyvion ¢
Konseificpos / 11 2 na pas3jaToOuHLI KoHBeHep 5 uCMOAb3YETCH HoBo-
porHas cekuns 3. 13ce rpyspt npoxoiAT uepe3 YCTPGHCTBO <, npe-liai-
HaueHHOE .51 B3BELUHBaHHs, ONPEIC/ICINA XapaKTepa rpy3a H PerueT-
pPauHy ero, U HafpaBAsiOTCs ¢ NOMOILBIO TOABEMULIX TENCIKCK f Ha ¢ 1o
Jbl 7, ¢ KOTOPBIX FPY3bl 3a01paOTCs 3aXBaTaMu CTCAIAXKIIBIX Kpition
uitafe.1epoB I VCTAHABAHBAIOTCS B HA3HAUYCHHYIO sIYCHKY CTCTLAKa.

Onuum 13 3pdekTHBHbX  cNOCOGOB  KOMMMIEKCHON  MeXamifuim
TIOTPY30UHO-PA3TPY304iibIX, CKIAACKHX PalboT M MEXUEeX0oBOro Tpal
CHNOPTHPORATNA SIBISTIOTCST KOHTCHHEPHDLIC [ NMAKeTIHbie MEePeBOikIl I'py-
30B HA NOLTOHAX YHHBEPCAJLHLIX I/ CHELHAJNbHHIX MOABEMUO-1] .1l
COOPTULIX Mauni.

Ha coBpeMeinbix MalinocTpoHTeNLHBIX 3aBodax Npumepno 307,
BHEWIEre rPy30080poTa COCTABIOT WHXTOBBHE U HOPMOBOUNLIC Ma-
TepHahl 118 AUTeHHBLIX [eXCB, N0ITOMY MexaHH3aliHs MNOorpyrouHo-
PasrpysotubiX, TPAHCMOPTHHIX W CKJAAACKHX PaboT TO MepeMenteiing
H XpaHEHHI0 3THUX Ipy30B uMeeT GoJsiblloe 3HAuenHe B PalHMOHANLHOR
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JaraTL HX ¢ OJHOr0 Kousefiepa Ha /Apyroil 6e3 neperpysku; Bubpa-
IO HbIC K()llBGﬁCpbl W METATEJH, HCNOJIL3YyeMble JUJist TPAUCOOPTHPO-
BAlIK 3€M.1H, KOKCd Il M3BeCTHAKY, OTIHBOK MOC.IC BLIGHBKH H T. M.
Mexa1{|13aunﬂ BHYTPHUEXOBLIX TPAHCIOPDTHBIX onepauuﬁ B KY3HEUHbIX,
KY3LeUNo-MPeccoBblX H TEPMIUECKHX IleXdX C KpynuocepHHHBIM 1
M4CCOBHLIM LPOH3BO,ICTBOM OCYLIECTBASETCH MPEHMYLIECTBCHHO ¢ [10-
MOUIbIO KONUBEHEpUBLIX YCTAHOBOK, @ B 1IeXaX C MeAKOCePHInbLIM I edil-

e

*D\

Puc. 302. MouopeancoBnlli nyTh AdS nciauu 1etacteli
K CTaHKaM

HHUIILIM TIPON3BO,ICTBOM — € MCMOJbL30BaHHEM  KaliloBaTteleil, rpy3o-
MO 1PeMHBIX MaLHH, OCHZIHEHHBX 2BTOMATHYECKHMI 1 MOJyaBTOMATH-
UeCKIIMH 3axBaTaMIl, KOIBEHepoB 1Js MEXOnepaLHoHnoil uepejavn
3aroTOBOK 11 n3.eail. B Ky3HeuHo-npeccoBuiX uexax »(p(pekTHnHo BhelL-
PEHIIC MAMNYJIATOPOB H MOCAAOUYHBIX MauIIlL.

B mexanuuyeckux u COOPOUHBIX 1E€XAX C KPYMHOCEPHANLIM 1114 MAcC-
COBLIM THNOM MPOH3BOICTBA MeXaHH34lUHA BIYTPHIEXOBOIO Tpalcnop-
Td WICT 10 MyTH BHeapenusl THOKHX NOTOUHBIX H ABTOMATHUCCKHX
JUIIE H Pa3JNUNbIX KOUBEACPHBEIX yCcTaHOBOK. B 3Tux unexax Haxo1dt
LIMPOKOC NPHMeHeHHe MO1BeCHLIe TOJAKAIoULHEe, COOPOUNbIe KOReHeps!,
MOHOPEALCORLIC CHCTEMBI €O CTHIKYIOIIMMHCS — Kpal-GalkaMi, MHOro-
OMOPHLIe 1O, IBECHLIE hPaH-0aJIKK I JIPYTIIE MALLIflin.

B vexaunuecknx 1exax ¢ @AMHUUHBLIM H MEJIKOCEPHHNDLIN 1POH3-
BOACTBOM MCXAHU3AINS NPCBOIKUTCST C MOMCUILIO CO3LANHS 1ol 1HIIX
JHHII ¢ pa3aAHyHLBIMY MAlUHHAMH M MEXAHH3MAaMIl LIt MeAGihepa
HHOHHOM nmepejaul H CLEeMa cO CTAaHKOB JCTaJgdedl H Ipuciocod wehnii,
4 TAKKe OTACALHBIX KOHBEHEPHBIX YCTalOBCK It CPEICTBAMIL MO\~
3upoBaunofl 3arpysxu 1 pasrpy3ki. Hanmpumep, ias noxawn eraaci
K Tpynne (pezepHLIX CTAHKOB MOXKET HCHOIL3OBATHLCH MOHOPCILUGCRI]
nyth (puc. 302), Jeraau roc.e nx 3arpy3kil Ha Kapeiknm B nyin-e .l
uepes CTPeJKH MCPCAAInTest Ha OIHIT H3 TPOX Ny Teil, BCAYILHX K Clall
kam. [lepejasuineniie Kaperok K CTANKAM HPOI'CAOAUT HO MOHOPC LY
¢ yraoMm ykJaona 1° Oko.6 KaxX10ro craiika HMCIOTCS CTalll.ii JLis
omyckainst it nojbema AeraJgeit. [Tocae oOpadoTh [1eTaal Mo Nanion
HBIM NYTSIM NEePEMCLAIOTCs: K IYHKTY b, Tie oncparop cuuMact ny,
H NycTble KapeTKH HaupapafioT 110 oOpaTHO  THHIH K 3aTPy3oiHoMy
nyukry A.

L1si BHYTPHLEXOBOrO 1I MEXKUEXOBOrO TPANCTIONTA LTYUHLIX Py 301
Ha MPeUIPHATHX MACCOBOTO K KPYTHOCCPHANOI0 POH3BOACTBA BCCHMA
HCPCHEKTHBHLIMIL SIBJSHIOTCH NOABECHLIC TOIKAIONLIC KOlBEHepb ¢ ah-
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TOMATHUECKIIM al1pecoBaHlieM rpy3oB. [IpuMeHeHue ux no3BoJsieT 3Ha-
UHTCALHO COKPATHTL YHCJO BCIOMOraTeIbHBIX paGounx  GJaarolaps
aBTOMATU3ALLII Paclpeleediisi TPY30B M0 padouuM MecTaM H CKJaa-
nam,

Do.buwoe mMecTo B KOMNIEKCHOH MeXaHW3aUMH NMOTpy304HO-pasrpy-
30ullbIX PAalOT I CKJaAHPCBAHHA TPY30B 3&HIMAIOT 4BTOMOTPY3UYUKH,
3aMensiiollHe PYyUHOA TPy, pe3Ko NOBBILAICHIHe TMPOH3BO1HTENBHOCTD
TPyla # CHHXKAIOLIKWE 3aTparul Ha mepemelieiine rpy3oB. Bo muorumx

Puc. 303. Cxema koMmjeKca MOrpy304HBIX H TPAHCMOPTHBIX ONEPaLHii B MOPCKOM
nopry

CJIyuasix KOMILIEKCHYI0 MEXaHH3aUuUI0 NepeMelleHHsT H CKJIaAHDOBaHus
TPYy30B MOXKHO OCYIECTBHUThL COUETAHHEM aBTOMOrPY34IKOB C LPYTHMH
NOAbEMHO-TPAHCIIOPTHBIMHM cpeAcTBaMH. Tak, Ha puc. 303 npuseieH
fIpUMep KOMIIEKCHOH MeXaHM3ailMd mepeMeulelis H CKJaiupoBaHUs
NaKeTHPOBAlbLIX [PYy30B P MOPCKOM MOPTY C MpHMEleHHeM aBTONO-
TPY3'"IKOB H KPaHOB.

Bricokasi crenenp MexaHH3alMM NPOU3BOACTBEHHOIO Mpoliecca B
psine cayuaes MOXeT ObiThb obecneueHa npHMeHeHHEM pa3BeTBJEHHOMR
CeTH MOHOPEeJbCOBLIX TyTeH € aBloMaTHUecKnM ajpecopaiueM (pHC.
304), nossoaswllell nepejath rpy3 OT NylikTa BBITpY3KH A 3aroro-
BOK [0 BCEM TeXHOJOTHUECKIM onepaunsm .10 NyHKTa b norpysku
rotosoit mpoiykuid. TlpumeHenile ¢THIKOBBIX  3aMKOR [ no3BOJsieT
OCYLIECTBHTh NMepex0l MOIABIKHOTO COCTABA € NOAReCHBIX o1Hobanou-
HblX KpaHOB H4 MOUOpeJILCOBbe NyTH 1 ofpaTtHo. PamHble cTpe.ku
2 11 Bpall@ouwiecst cTpeIki 8 pa3anuHoi KOHCTPYKIUIT a10T BO3MOXK-
HOCThL nepexoid TeaeXKeK Io pa3BeTrs.JaeHHIM yTH. D\JI‘}I nepexona
MOABILKIOIO COCTaBa € OJIOTO AYTH Ud pyrofi nyrb, napa.iesbHbli
fmepioMy, npiMclieltbl cnenHadgblisle cexini 4, a AJs MeX 1y3TaXKHOM
fnepe1adll I'Py3uR CAYMKAT NOTbeMHLIE CeKlil 5.

B kauectre npuMepa KOMMJIEKCHIOH MEeXdHH3alll TeXHOJOTHUECKUX
[IPOLLECCOB MOXKIIO PACCMOTPETh CHCTEMY TPAilCMOPTHPOBAHHS CTPYKKH
U TOAroTOBKH ec X nepepaGoTke (puc. 305) Ha MaIIHIIOCTPONTEAbLHOM
3aBojie. Exxeroino B cTpalie Ha MalINHOCTPONTEJbBIBIX 3anN1aX yXO-
AMT B CTPYXKY a0 5 Mian. T Meraaaa. ITpouecc yGOpKn  cTPyXKu
BechMa TPY,JOEeMOK H C031aeT ONacHOCTh TOJyueHHs TpaBM. IIpH me-
1I0J1b30BaHUY aBTOMaTHyecKof JaHUMH yOOPKH CTpy®KH oOHa cobH-
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paeTcqa JHHEANLIMN IITAHTOBBIMH KOlBefiepamu I, MPOXOASAILIMI NOA
IPYINOH CTANKOB, Il NONA1aeT Ha MAaCHCTPAJLHLIA LITAHIOBLIA KOH-
sBerep 2, coGupatoliiil ¢TPyKKY CO BCex JlHeAHLX ikolipeilepon. C ma-
FHCTPAJBHOrO Kolseilepa 2 NJacTHHUATLIM KouscliepoMm 3 cTpyKKa
nojdaercs B noiasecnyio  neHtpudyry 4. [locae ordenennss  macaa
CTPY/EKA epLIOBLIM KOHBEHREPOM-NHTATEACM & [OAGETCSI B CTPYIKKO-
ApolILIKY 9, OTKY.la pas;podJenHast CTPy»Ka HHepPUHOHHBIM KoHpelie-
POM 6 M LenHBLIM »acBaTopoM 10 mojaetcsi B Oyukep I/ jas norpysku
Ha TpaHcmoprubie cpe;iersa. s 11pon3BoIcTBda BCNIOMOraTeblibiX pa-
00T OTledelie CTpyARKo,1polHIAKH 000PY0Ball0 MOCTOBBIM KpaHOM 7
H 3JCKTpOTa L10 §.

[ToToutnle Lt B 1lEXdaX COBPEMEHHBIX aBTOMOOH.IbIIBIX, TPAKTOD-
HblX W APYTHX 32BO/(0B MACCOBOTO IPOH3BOACTBA SIB.ISHOTCA IEPEXO/l-
HbIM 3TANOM K OPraili3alllid [0HOCTLIO ABTOMATH3HPOBANIIOLO MPOU3-
BOJICTBA, OCHOBILIM YCJOBHEM KUTOPOrO SIBJSIETCS KECTKUA PUTM 1
OecnepeboiiHas pabdota Beex 3BeHbes notoka. Ilostomy ofopyposanne
U anmapartypa, OpiMeHseMble B aBTOMATHUCCKHX  JIHIHAX, AOJXKIbI
006Ma14Th NOBLILICHHON HAICHKHOCTBIO; 4 BCCL NOTOK  A0JXKell OLITh
pa3duT Ha 1eCKOJILKO CaMOCTOATEJLHLIX YUACTKOB ¢ YCTAHOBKOH MeX-
Ay unMi OyHKepoB-HaKOlIHTesed, MO3BOJSIIOUIX He  OCTallaBjaHBATH
JIHINNGO HA BPeMs JUIKBILLAUMY TOBPEKACHUA 11a OJAHOM H3 YUaCTKOB.

Cnoco6 TpancnopTUpoOBAHUS B MOTOYHOM [POII3BOACTBE 3dBHCHT
OT BIlla TMPOM3BOJACTBA, pPasMepoB, KoHpuUrypauuu usjieauit v no.ay-
tpabpnratoB. B HEKOTOpBIX cayuasix TPaHCHOPTHPOLAIIME MOXKET OLITDL
HeMpephIBULIM, H PUTM NIOTOKA ONpeAeseTcss CKOPOCTbLIO TPALCHOPTII-
poBalisl (TEKCTHALHOE, XHMIIUECKOe MPOIN3BOACTRO I T. m.). B 1pvrux
Cayuasix TPAHCNOPTHPOBAKLE OCYLLIECTBANETCSI C HOMOLLLIO LK THUCCKI
AeHCTBYOLLEr0 TPAlCNOPTe, KOrila BO BpeMs MNePephiBon B LBHKCIHII
fpOI3BOAAT Kak 00paboTKy, TaK M MOITOTOBHTEIBLULIC — OHEPAILHN
(3akpenJieHiie H31eJ1i5], YCTAHOBKA €ro, pa3BopoT B LEOOXOIIMO¢ HO-
J0xene U T. i.). B aTOM cayuse pHTM  ONpE.LesICrest BPeMeHeN,
Kotopoe TpebyeTcs L5 BLINO.IEHHS Haunbogace AJANTEdLHOIT onepaiil.
MoeT OBITb M Takoe coueTaHue paboOTbl  TPAHCHOPTHLIX CPC.ICTH,
KOr.la HenpepoiBHO paboTraloniast KolBeHdepiasg cHCTeMa  ¢Bsi3ana ¢
{IUK.I1HYeCK!l paboTAIoIHM TPAHCMOPTHEIM YCTPOACTBOM.

Mies xoMnaekcHoH aBToMaTHZalilf NPOHM3BO,ICTBEHHLIX NPOUECCOB
CBOE no.Ioe BOMJOLIeHIIE ROAYUYAET Ha 3aB01ax-aBTOMATax, lanpimep
la 3aBole MO H3IOTOBJCHLK NOpLIHeR 103t JIBHTATEICH BHYTDEHIIEro
Ccropanis, r;1¢ apTOMaTH3HPOBAHBL lIe TOJALKO onepautiil mo odpadoTke
3aroToBOK, HO M KOHTPOb 33 NPaBILIOCTLIO X BbilloJneHs. TexHo-
JIOTHYECKHH NpOLEecC HauMHAaeTcs1 ¢ [10Jaud aJMHHHEBBIX UYUIEK €O
CKJlala ¥ 3aKaHuMBaeTcsd OTNPaBKON Ha CK.1a71 VIaxoBallLIX TOTOBBIX
nopuineil. Beenh 3aBoi ofcaykuBactes OTHOCHTENLIO HEDOJILIIIN HiIC-
JOM  KBAJTHQHUHIPOBANHBIX  HAIAIUIKOB, B 4Ybl  (YHKLII  BNO.HT
YCipaleHne BO3MOKHLIX IICHCHPUBHOCTC aBTOMUTHURCKH . [CITCTRY 10-
urero odopyosanits, IIpoussolitTeanHocTs TAKOIO  aBTOMI HHUCCKOLO
3apuli B Y A3 NPeRLIIECT NDON3BOTITEILHOCTH XOPOLIO HATAMCHIHIX
HEABTOMATHIEPCRAUHLIX  3UBOI0OB  MUCCOBOrO MPOH3BOACTBA, a cele-
CTOHMOCTL HPOIYKIII B TPH paia ILnKe.
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Ha coppemennoM 3sTane HayyHO-TeXHHYECKOH peBOJIOLUHH, 6Jaro-
Aapst HCRJAOUHTEILHO OBLICTPOMY PA3BHTHIO JICKTPOILIKI H MIUKDPOIPO-
LECCOPHOH TeXHHKH B MPOMDBILLIEHHOCTH, IOSIBHJCS KaYeCTBEHHO HO-
Bl THII 0O00B:loBalIs - NPOMBIWACHEBIC pOOOTH (aBTomari-
yeckie Maitnimyasropot). OT JApYyrux BHIOB TCXHOJOTHUECKHX 11 IO 1heM-
HO-TPAIICTIOPTHLIX MallHH UX OTJHYAeT HajJuuue BCTPOEHHOH MHKPO-
2BM 1 paboucro oprana, 00.1alalomero HeCKOJbKHMH — CTeNelsiMU
¢cB00OLBI.

Ha 0ase npomuiuiicuiin'x poOOTOB M CTAHKOB € YHCJOBLIM MpO-
FPAMMHLIM YIPaBJIeHHEM MOXKHO €03,14BaTh MOJHOCTbIO aBTOMUTH3H-
poBEHIILIC YUACTKH, 1IeXH 1 3aBOibi ¢ THOKOH TexHouorued, T. e, C
BO3MOKITOCTBIO OLICTPOH HepecTpoilkll Ha nosuiil 00beKT 11poH3B0.1CTBA
0C3 CyUleCTBEUHLIX 3uTpaT llda nepeHasaiky o0opyl10BaHHA. D10 M03-
BOJSIEr TMPOBCCTH KOMIJIEKCHYIO dBTOMATH3AUMK) 1CIDbIX llpe,’ll!})llilTHﬁ
C CePHAHLIM H MEIKOCEPHHHBIM THIIOM MPOH3BOICTBA 1 KOMMIEKCHYIO
MCXdHIBUIINO YUACTKOR € COLHHINMHLIN THAOM lipon3soiersd. o noss-
JeliHsl IPOMBILLICHILIX POGOTOB Takas 3ajgayvya [NPHIILKIHAJALHO He
MOI.'a ObITh pelena.

Ha ppomunicuubie pofoTnl Bo2Jaractest BLINOHCHIE CJACIVIOMIHX
3a1am:

ob.1eryenne Tpyla padodcro ¢ KoOHeuiol UEJAb) OCBOGOXKIECHHSA
ero ¢T HH3KOKBAANQHUHPOBAHHOTO, MOIOTOHIIOIO, a4 TaKikKe THXKeI0ro
U BPC,LHOTO TPY.1a € MOCIe1Y IOILLIM HCTOAL3OBAHHEM BLHICBOOONK, I@HHBIX
PadoOUIX L8 BBHITOHCHHS APYIHX AP0, ITHOXO3MICTBCINLIX 3a,1a;

BbIMOJIHEN e paloT B TPY/HOIOCTYNIHBIX MecTax U B 3KCTpeMa.lblbiX
YCJAOBRAX — 4 AHE MOPst, B KOCMI1eCKOM ApPOCTPAHCTBE, NPH BbICOKOR
TeMiCpaType, orpaHHyenliofl BUANMOCTH H T. 0.

IHOBLILICHIIC KauecTBa MPOAYKILMM H MPOH3BOINTCILHOCTH TPyA4
npi [EH3MEHHOM HAW MellbiieM uncae paboralowiix 6aaropaps ycrpa-
HenHio cyO0beKTHBHBIX OWHOOK pafouero, CHHUMENHio BpeMeHH BRLIIOoJ-
Henisl Onepanuid U o0ecneueHHI0 MOCTOSIIHOrO peduMa paboTnl «Ges
YCTATOCTH», POCTY Ko3(dhHUHEHTA HCIOMb30BalllA 000PY10BaHlis (KO-
aprUenTa CMEHIIOCTH) ;

CO3JAHKHe MPELNOCLIIOK 115 CO3,1aMis MOMMIOCTLIO aBTOMaTI3HPO-
BANILIX MPOH3BOICTE.

[Tpe1ulecTBCHHIIKAMII COBPCMEIHLIX TPOMBLILLIEHIHX pOGOTOR fB-
JSIOTCH MAHUTy dsiTOPB C PYUHBIM ynpasacuieys. JTo, Mo cymuie-
CTBY, HCIOJITHTEILHLIA OPran, OCHAINCHEDBHT JIPHBOLAMIL H COCLHIIEH-
HLIF C MyJLTOM YHpaBielrs 3JCKTPHUCCKHM KadeaeM. YnpasieHue
MaHUIYIATOPOM OCYILCCTBISIEICH _IHCTANUNONIO € NCMOULbIO KIOMOK
MAIL MHCMOHIMECKHX PYRCSTOR. D1H YCTPOACTBO  HCHOAL3YIOTCSH A5l
BBINOJIICHHS TsKeAblXx pator 1 paboTt, B yCJoBilsix, Tle HaxoMmie-
HUC UeJOBEeKa HCBO3MOXKHO (Ilamphmep, nol BOJOH, B moMeuleH:HAX C
BBLICOKIIM YPOBHCM PaIHOAKTHBIIOCTH H T. IL.).

Yupas.aenie /1eficTBHEM NMPOMBILIIEHHBIX POCOTOB OCYLIECTBIsIETCS
¢ TOMOILBIO CHCTCM C KOHTYDHLIM ynpaB.JageHHEM, NPH KOTO-
poM ABH:KeHHe padoucro opraila NPOMCXOAHT MO 34/laHHOl mporpaM-
MOil TPaekTopuu ¢ yCTauoBJEIHOH CKOPOCTBIO; € MO3HIUHOH H B M
ynpaBJaeHIicu, npit KOTOpOM ABHKEHHE palouero oprana mpouc-
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XOJHUT NO 32 1aHHBIM TOUKAM HOIUNUOHIPOGUHIY (O3 KOHTPOIS TPaek-
TOPI ABIDREHIST MEATY HHMI; € ILHKJOBULIM YN PaBaciicM,
IpPH KOTOPOM  TOMKH  NO3HLHOHIPOBANIS 3, L1101CH ¢ HOMONLLIO AY-
TCBLIX YLTPOUCTS PEACHHOIO THRA H 8PCeMAsuQIGIUX 2 I1CMCHTOE, ¢
alanTiuBuulM yupannsenieM, HPH KOTOPOM  aBTOM LICCKI
H3MeICTCsi HCHOANCHIe YNPABAKAIOUIeR  NPOrpaMMbl B 3ABIUCHMOCT
OT KOHTPOAUPYeMOIX napaMeTpos BHEUIHCH cpeibl (paciosiometis i
CBOHCTB TeX HJIH HHBIX 00LEKTOB) H poboTa — TakHe poLOTH cHalme-
Hbl OpranamMi CelCOPHOrO BOCHPHATHS, IO3BOJSIOUIHMII KOPPCKTHPO-
BaTb YIPaBJSIOULYIO APOrpaMMy.

[To caoxnocti peaausyemblx (yHxuHil Tumol po6oOTOB AT Ha
HECKONBLKO MOKOJICHHI:

poHoTbL nepsoeo noKoseHua (MPOrPaMMUBIC PONOTH) HMCIOT ZKCCT-
KY10 NporpamMmy AEHCTBHH I XdPAKTEPH3YIOICH 1 HIHICM 2 0¢MeHTap-
HOIT OGPATHOM CBA3H C OKPYKAIOWICH Cpe;loil;

podoTsL 8ropoeo noknaerusd (OUYBCTBJIGHHLIC pPoGOTH) pPadoriioT
no riokof nporpamme. Oui 00.121a10T IPHCIOCOOGISNCMOCThIO K H3\ve-
HeHHW BHELHcil cpelbl, uto ofecmeydBaeTcst MHUHH- 1 MUhpoDIBM,
HeorLemaeMoil wacTbio poGOTOB 3TOrO MOKOJAEINSE SIBANCTCN (7 HOPUT-
Milyeckoe M IpOrpaMMHoe clecreueHue, mpeiHasnaucinoe L olpa-
60TKH ceHcOpHOR HudopMalt H BblpaGOTKM YOPABJIHIOUIHX  BO 4 1CH-
CTBHH;

poOOTLL TPETLE2O NOKO.CHIA — 3TO YCTPOACTBA ¢ HCKYCCIHCHHIIM
intes1eKToM. OHH  HOJHOCTHIO 3aMEHSIOT UYEJOBCKH Hi ONCPIBbIN,
TPeOYIOLLHX 10CTATOUIO BLICOKOH KBaaupurauwmn, obLLLion enocob-
HOCTbIO K OOyueuHio 4 aJ1anTaliil B MPOLECCe PCHICHINE (o ing 1 1-
enupx 3aaau. O cnocoBHbl POPpMUHPOBATE B cefHe Mo ledt nienmeii
cpelbl, pacMO3HABATL M AlAJIH3HPOBATH CJOXKHBLIC CHTYMIINK,  1tai-
POBOTL MORC.LCHIC, CTPOLTEL NPOCPAMMHLIE IBIGACHIS HEIOMHIC1L-
HUP CUCTEeMbL.

[To Mepe PUCHIIPSTIOILETOCs MPCIIBOACTBA NPOMLIILICHIIX PO on
pcnnbsx MOKOJ el BCe OHH HAXOUST NPUMEHEHHEe 1 HPOH Mo L1
JLow s en3uo 1o ROCPY3CUHO-DA3IPY30UHILIX, TPAUCTOPIIX 1 €K1y |-
Chon au,c-':u.. HOHOSLVINTCE TJIaBHBIM 00pasoM  pOBOTM nepuoro
NOKO.TeHHUd, pa()mmomnc 0 XecTKoM nporpamme. Mexauuueckns «n
creMa 3THX Po0OTOB BLINOJISIETCS, KaK MPaBHJO0, B BHAC MaNHny.1
TOpPa, UMEKULEro HECKOILKO cTeneHel NMOABHXKHOCTH. Oita ofecnen
B: eT nepeMeulerne pafotsere oprata ¢ ofnpeaenelusiM rpytoM @op
SA0APETHL 1 FPY30HO UL THOCTE MAHHIYJIATOPa OMPEAC. HIOTER WH 1
H OCOGEHHOCTBIO TEXHO.IOrHUeCKOoro mpouecca, AAsf KOTOPOro OM R |
Ha3HayeH.

[To xopakKrepy BblGiclsicMbIX ONepauilfi BCe NPOMBILLICIHHNWE Pt
TBl NMOANAZAETHIOT HA TP [ VINbBL ¢ PA3JHYHBIMH TPOHIBOACTROM)I
TeXHHUCCKHM HPH3NAKAMII.

TOXHOAOTHUECKIC POGOTDL BLINONUAIOT OCHOBHLIC ONOPAIKN
TCM HESICPHUCCROPO TIpoIteeca. Onil HeNOCPE/ICTBEHHO YYacTRYIOP § Tex-
HOJOFHUCCKOM MPOLECCe 1B KAUCCTBE NPOM3BOASWMX Hiu ofpabarv-
BAMLLIIN MAaUIHII,



NoxbeMuoO-1pancnopTube poloTH sLUIOJAHIIOT JIERCT-
BISI THOA «B3Tb — NEPEHECTH — NOJ0KHTLY. Ol fipHMEHsHoTes npi
O6CYXKHBAHII OCHOBHOTO TEXHOIOTHUECKOTO 0GOPY A0BAHHS C 1LEJbLIO
4BTOMATH34llWH BCMOMOTaTe/ILHBIX OMNCPAlLHA; YCTaHOBKH 1 CHSITHS
34ATOTOBOK, [I€TA.1€#, HIICTPYMEHTA; 3arPy3KH hOUBRHEPOB] BLITIOJHCHIIs]
TPAHCMOPTHLIX, CKJ4ACKHX H HM 10,100HBIX 3arp)y30U1I0-pa3rpy30UHbIX
Onepallii;

Jymupepcaapune po0OTH coueraloT B cele NpH3HAKI nep-
BOH M BTOPO# IPYNN It npejHasnadeninl [10sl BbIIOJIHeNs KaK OCHOB-
HBIX, TaK Il BCNOMOPATCIbIILIX TCXHOJOTHYECKHX Oliepalui,

ITo oTeuecTBCHIBIM 1 2apyGeHBIM AaHHLIM He ieHee 95% ncex
BBINYIEIHLIN NPOMBILLICHHBIX POBOTOR OTHOCHTCS K KI4CCY NONBOM-
HO-TPANCNOPTHLIX: H3 HHX U4 O0CIYyhHBaHHH  KOlUBEHECPOB  34U4TO
0k0.10 20% 1 na onepanusix cRJIAANPOBANHA OKOJ0 18%.

[To crenenu cuenmManuszanuit npoMbiwienubie podOTLl  M01pa3.le-
JAIOTCH Ha:

cnelnajbiuble po0OTH, NPEIHAINANCHIILIC LIS BLITIOJHEHIS
KaKoi-/11100 01RO TEeXHOJIOTHUCCKOH omepaiui HIAH 1jd paloThl ¢
onpejeaelHbM TunoM jetaded. Ouu cnecobiubt  OGCTYRHUTh Y3RYIO
HOMEHKJIAaTY py tTexnoaornueckoro obopyiosaunst. Ilpuvensiorca B
MacCoOBOM W KPYNHOCEPUHHOM NPOH3BOICTBE;

neJgeBnle (cneuManisupoBanHuble) poloTH, npeanaspauelnne
L350 BBIIOJHEIHSA TEXHOJOTHYECKIX Onepauuii 0.1H0r0 BHla — Tade -
posaiue, O0CJAYXKHBAHHE #BTOMATHUYECKHX CRJIAA0B I T. 0. HAH 114
obenyKUBaHIS NIHPOKOH HOMEHKJAATYpPH Moedefi oCHOBHOTO TeXHO.10-
ruueckoro o6opy.1oBanusi, 06bCIMHCHHBIX OOIHOCTLIO MAHUIY. ISALHON-
HbIX AEHCTBHH;

MHOTroOileaeBbl e (yHHBepcasanHhie) pobOTH, fIpelnaszHaucniinie
L4151 BLINOJIHEUlsE HeCKOAbKUX onepaulit npi odcayausatny obopyno-
BaHMUsT PA3.JIHUHOrO TEXHOJOTHUECKOTO Ha3Hauellls, B TOM uHcae Tpe-
Gylowero pasauunblx npueMos npi oGCayKIBAIMIT B KOHKPCTIBIX HaH
MEHSIOLWIMXCS MPOU3BOACTBEHINX ycaoBuax. OHH HIMPOKO  HCHOMDL-
3YIOTCS 1 404 BLINOJIHEHHA Pa3aHUHblX  TOTBCMHO-TPAHCNIOPTHLIX |
MOINITaRILIX pador.

OcHosHO#l 3a/1auel, Bo3.7araeMoll 11a NPOMBIILIEIHHE POJOTH MPH
ABTOMATH3AILMH TPAHCNOPTHO-CKAAJACKHX paloT, sinasncicst obecneueie
CBS3KW MEXIY TPAHCNOPTHLIMH NOTOKAMIl, MEX,1Y TPMICHOPTHLIMU [10-
TOKAMH H TCAHOJOTHUECKUMH ClEpallisiMil, & Tak:ke NOTPy3Ka B Tapy,
Koticeppailist, QOpPMHUpOBaHUE B NAPTHH, NOTPYy3kd B TPAHCIOPTHLIC
cpeicTBa 1 COOCTBEHHO TpancnopTHposaHne. B kauccrse npumepa
paceMoOTPHM POOOTHRNPOBAIHLIT KOMIaeke (puc. 300), npeawasnaven-
HLIE 1J51 TPHEeMa JICTAJCH ¢ NOJABECHOro rpy3ciecyniero Kousedepa |/,
neperaun jgeradeit st o6paGoOTKIl Hla TeXIOJ0THieckoe 060pynoBa-
HUe U BO3BPATY Ha KoHpedep [ aas NOCTaBkH Ha ckiajl. Bee 3ati
onepauuy OPOH3BOSITCH B asroMarHueckom mikie [lo nouseiepy [
Aetaau npulLIBAlOT B 30Hy POJHKOBOrO Komnsekcpa 3, ric nepekaaz-
HHKOM 2 1eTa/i CHHMAalOTCs € MO/ BECOK KOupcHepa 1 MepealnTest
B Tapy 7, YCTaMOBJEHHYIO Ha po/iKoBoM Kolmefiepe 3. TTocaie 3arpys-
KH Tapa 7 nepevellaerca no Kouschepy 3 # ronadtaer B kaironarean
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4, rie 1etadH HEepPeCLINAIOTest B BHOPOOYHRCP O, a uyctas tapa 7
NepeMelacTesl 10 KhouBeRCPY 3 1 YCTAIABIBACICN oL PIITPYIOds
tpiv JorkoM I3 B3 snopobynnepe O Cleraint opueiinpyiornes uo noe
WTYWHIO NEePeialoncst B 301y 3aXBatda Manuinyastiopd 6, KOTopuft yKe
J4,1bIBdeT JeTa il B 0Tk 8 ¢ siueiikaMit. JloThn & nennuM Konsefe-
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Pic 306. Cxema poSoTisipoBaniroro KOMILICKCa

poM 12 mepeMciiaioresi 8 201y podold [0, KOTOPLIH CHUMACT eta b
¢ JIOTKa 1l BC1aBJISICT €e B NaTpoll arperatioro craika 11, o nocae
sagepuienist 06paloIKIl CHOBA YK ILIBACT L(eTaIh B J0Toh &
TPyZACHB JOTOK mepeMeinaercst KousenepoM 12 13 301y 1neperpy wn
HOTO Mal'ny.asitopa 60, o0CayXKIBAIONICIO ¢y oA no 1exnoan
FHYCCROMY NIpGHeccy CTalok 9, X podory [0 noIXo T cieiyommi
10Tok 8 Manunyasrop 65 3axBaThlBdaer 10T140L € JOTKA &, Hepe thet
ce Ha CTaHOK ¥ 1 1o 3apepuieHIi OGPaGOTRIL BO3BPALIAET B AO10K
&, N6Cie Uero STOT JOTOK NEPEMELactcst 1 2oV 1ICPErpy30uioin Ma
i sTOPpa 64, O6CIYKIBAIOUIETO Pa3rpy souilnlii JOTOK I3, 11 .weinan
¢ J0Tha 8§ nostaeTesl B Pasrpysouiibiil doron [, OTKY1a 01d ol et
B IPOU3BOICTECHINIO Tapy 7, a 0eBoGOMBIINC JOTOR 8 KOHBeiiepoM
12 pepeveutaercst B 301y HOPErpy30UHOIO Valnuy. 110pa 6, Fae npos
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HCXO/HT 3arpy3ka .10TKa &§ JAeTalisiMIl, NMOCTYyMNBLWIMMH H3 BHGpOOyU-
Kepa 5. Tapa 7, 3arpyxeHHas JeTaJfaMn M3 J0Tka I3, mo poOJauKO-
BOMYy KoHBeftepy /9 mocTynaeT K nepeksanauuky /6, m 1eTaau mnepe-
JlaloTea Ha TPy3oHeCcYl i konsefiep I AJs OTNpaBKu Ha C./1e1YIOWLYIO
TexHoJorHueckyio onepaunio. C nyanta ynpasgdeHuss I4 oniicaHubii
HHKJ MOMKET OCYWIECTBJATECS B PYUHOM (HA.1410UH0M) perkuMe, mpel-
Ha3HaueHHOM /1151 «00yueHUs» poOOTOB.

Coszaanue PoGOTH3HPORAHHBIX NPOH3BOACTE H YyHACTKOB, OCHOBIOWN
AueiKofl KOTOPBIX siB1feTcst POGOTOTEXHHHUECKHN KOMIIEKC,
Npe1CTABIAIOLIHA COBOKYHOCTb TeXHOJOTHUECKOro OGOPVAOBAHHA U
NpOMBIULIENHLIX pOGOTOB, PA3MEIUEHHBIX Ha ONPCICaeHNON nioula 1
H NPeINa3iaueHHbIX 105 BBINOAHEHHsE OIHOR 1/ HCCKOJLKIX TeXHo-
JOTIUeCKIX Onepauuii B aBTOMaTHUECKOM PEXKIIMC, siBTSIeTCsl IICPCReK-
THBHLIM HafnpasiellneM R npoMblingeHHoctd,  PodotoTexiniueckuil
KoMIilIeKC siBJsteTcs rOKOM, 3KOHOMIUHOR W paunonadiuHoll dopmoi
OpraHH3aIliil TeXHO.JI0rHueckoro mnpouecca. I'mGKocth 1T yHuBeEpcaib-
HOCTL POGOTOTEXHHYECKOrO KoMmaexca o0ecrneunBaercs BO3IMCKHOCTLIO
ero GopMupoBaHHUS N3 OrPAHHUENIIOTO UYHCJ1d KOMIOIEHTOB C DauUio-
HAJDLHO BLIOpaHHBIMI (GYHKIUAME 1 JETKNM fepelajakipaliieM Mno-
Cpe.ICTBOM NepenporpaMMiipoBaius, 3aMeuul Hal 1006aBleHHsT HOBLIX,
BXOJSILLIX B HEro 3.eMeHTOB. B KxavecTBe OCHOBHOrO NPHHIHNA Opra-
HU3aUIH POBGOTOTEXHHUECKCro  KOMILIEKCA  CJIEAYET  MCMOJb30BaTh
OpHHOUHN MOIY.JbLHOCTI, uTo olecneywBaer BO3IMOXKIOCTh MO-
cTpoeittist  0OJLIIOrO  YKcada  pasJiyarolnMxcst  polOTOTeXHHUeCKHX
KOMILTEKCOB H3 OrpaHHueIHOro uucaa KOMIOHEHTOR NPH MaKCcHMadabHOH
HX yHHPHKaUHH.

B ocuoBy TpaHcnopTHOfi cucTeMbl eubRO20 aBTOMATUIUPOBAHHOZO
npou3sodcT8a MOJIOKEH NMPUHUMN «BepHH HaA Mecto». Jna storo ued-
TpaJibHOE 3BEHO CIICTeMBl — CKJaJ 3aroTOBOK, JeTraJeil, HHCTpyMelTa —
BBIMOJIHSIETCSI B BHAE MIOTOAPYCHOro cTennaaxka, o0OCayXKHBaeMoro
poGotom, BumogHAOIKM (yHKuMW KpaHa-mitabesnepa. Ilo komanje
ueHTpaJablioft IBM pobOT jJOcTaeT U3 SUEHKH CKJIa1a HYXXHYIO J1€Td b
H Hanpas.JisieT ee C MOMOUILI0 pobOTa-TeJeXKU Mo yKasaHHOMY alf-
pecy. Tam 1eTaqb TakxKe C MOMOULbI0 POGOTAa aBTOMaTHUECKH yCTa-
HaB.1MBaercs Ha CTAaHOK, a Te.aexKa-poOOT BbINoJiIAeT [1pyrie 3aja-
Hust. TTogayuns curnaa od okonuandn oGpabOTKK jgeTdcH, yNPasJsio-
uiee yerpoiicteo podota uepes IBM suizuiBaer nycTylo reaexky, H
AeTa.ih BO3BPAIACTCS Ha CKJAaJ, OTKY14 Olla MOKeT ObIThL nanpaBJjeHa
K IpPYroMy Craiky ;L7151 BLIMOJHEHUS CJA€I1VIOUIeH  TeXi10.10TImecKoH
onepaunu. Ilpn 3TOM cKaan, ofopy/loBaHHuUi  cucremMofi  poboTos,
HMCIOUIHX pa3anunoe (GVHKIHOHAIbIIOE I1a3nauelllle, HCPAeT poab y3-
JoBOf CTAHIUMY, uepe3 KOTOPYIO [1eTaldb MOMXKeT ObiTh NMOCJddHa B Hy K-
HLIT MOMEHT K HYXKHOMY CT&IKY.

[1OKkast aBTOMATH3HPOBsHHAA TPAaHCMOPTHAsT CcHCTeMa MpelcTaB-
Jster CoGON ceTh cpsideil, npeBpalLalolnx Ooabllyo Tpynmy 06opy.10-
BaHI B @MHHDLIA KOMIJCKC, KOTOPLIt MOKeT AeficTBOBATL aBTOMATH-
yeckH 6e3 yuacTus Jio1ed.
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