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MeToaudeckre PEeKOMEHIAIMU COACPXKAT KPAaTKOE H3II0KECHUE JTUCIUTIIHHBI
«/leTanu MammH» B COOTBETCTBUU ¢ TpeboBaHUsAMU DenepabHOTO TOCYIapCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAApTa BBICHIETO O0pa3OBaHUS — CHEHUAIUTET 110
cnermanbHocTH 20.05.01 TlokapHast 6€30macHOCTh U OCHOBHOM MpodheCcCHOHATHHON
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HEO0OXOAMMOT0 Ha U3yYCHHUE AUCITUTUIHHBI, TIOXKETAHUS 110 U3YYCHHUIO OTACIBHBIX TEM
Kypca, PEKOMEHJAIMM TO WCIOJIh30BAHUI0 MAaTEPHAIIOB Y4eOHO-METOIUYECKOTO
KOMITJIEKCa, PEKOMEHJAlIUA 1O padoTe C JIUTEepaTypoil; COBETHI MO TOJITOTOBKE K
IPOMEKYTOUYHOU aTTECTAIlIH.
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MEXaHUKH, peMOHTa U jAeTaneit mamuH (B coctaBe Y HK «lloxapoTyienue»).
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© UIICA T'TIC MYC Poccun, 2024
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BBenenue

Juciummaa «/leramn MammH»  SBISETCS OCHOBOM OOIICTEXHHYECKOM U
oOuienpoecCHOHaNbHON  MOATOTOBKM  CIENMATUCTa B 00JacTH  MOXKapHOMH
0€30MacHOCTH.

Pa3puTne COBpEMEHHOM IIOKAPHOW TEXHHUKM CTAaBUT IIEpel COTPYIHHUKAMHU
MOKapHO 0€30MacHOCTU caMble pa3HOOOpa3Hble 3aJayM, CBSI3aHHBIE C PACYETOM
Pa3JIMYHBIX COOPYKEHUM (3JaHUI, MOCTOB, KAHAJIOB, IUIOTUH U T.I1.), C SKCIUTyaTaluen
BCEBO3MOXKHBIX MAIIMH, MEXaHU3MOB, JBUTATENECH U, B YaCTHOCTH, TAKHUX OOBEKTOB,
KaK TOXKapHble aBTOMOOWJIM, COCTABJSIONIME MX Y37l (TUAPONPHUBOJBI, HACOCHI).
KoHcTpynpoBanue MammyHbl HE3aBUCUMO OT TOTO, BBIIOJIHAETCS OHO YYalIuMCs WU
OTBITHBIM MHXXEHEPOM, - Ipouecc TBopuecknid. Kaxkaas KOHCTpYKTOPCKas 3aj1a4da, Kak
IPaBUJIO, UMEET MHOTrO pemeHnil. Onupasch Ha UMEIOIINECS TEOPETUUECKUE 3HAHMS,
yUYaluiics J0KEH BbIOpATh U3 MHOTHUX BO3MOJKHBIX pelIeHU# o/1HO, Haniy4iiee. [Ipu
ATOM €My [PUXOJMUTCS NPUHHUMATh BO BHHMAHHE YacTO MPOTUBOPEUYUBHIE
TEXHOJOTMYECKHE W  OJKCIUIyaTallMOHHbIE  TpeOOBaHUS, MpPEIBABISEMBIE K
npoekTupyeMomy wuszgenuto. HecmoTpss Ha MHOrooOpaswe BceX ITHX MpoOieM,
pelieHusT WX B ONPEJEJICHHOM 4YacTH OCHOBBIBAIOTCS HAa HEKOTOPBIX OOLIMX
MPUHITUTIAX U UMEIOT OOIYI0 HAyYHYIO 0a3y.

OCHOBHBIE TEOPETHYECKHE TMOJIOKEHUS, M3y4aeMble B IUCLHMILUIMHE «JleTanu

MalllhuH» HIUPOKO HUCIOJIB3YIOTCA ITPU U3YUCHUHU psiia CIICHUAJIbHBIX AUCHUIIIINH.



5

MeToauueckue PCKOMCHIALMMA 110 U3YUYCHUIO TEM NUCIHUILJIHHDBI

Tema 1. OCHOBHBIC NIOHATHS U ONPeAesIeHUs TUCHMILIMHBI «/leTajau Mmammn»

B 3aBucumocTu ot xapakrtepa paboyero mpoiecca M BbIIOJHSAEMbIX (QYHKIUN
MAaIlMHBI YCIOBHO JIENATCS Ha Kiacchl. Ha30BEM HEKOTOPBIE U3 HUX.

MamuHbl-nBUraTea  npeoOpa3oBBIBAIOT  KAKOW-IMOO  BUA  JHEPrUM B
MEXaHUYECKYH0, HAllpUMEp, NapOBBbIE MAIIWHBI, BUTATEJM BHYTPEHHETO CrOpPAHMS,
ANEKTPOABUTATEIH U T. TI.

MaruHbl-reHepaTopsl, MpPeoOpPa3OBBIBAIOIINE MEXAHUYECKYI0 JHEPrUi0 B
OPYTOW BUJI SHEPTUH, HAITPUMED, KOMIIPECCOPBI, TMHAMOMAIIUHBI U T. II.

TexXHOIOrMYeCKe MAIIUHBL CITYKaT JJI HEMOCPEACTBEHHOIO ITPOM3BOACTBA
TOBAPHOW TPOAYKIMU (CTaHKH Jisi O0OpaOOTKM KOHCTPYKIIMOHHBIX MAaTEepHUasioB,
CTaHKH IS  TepepadOTKA  CBIPbs, a TakKKe CTPOUTEITHHO-IOPOXKHBIE U
CEJILCKOXO3SIICTBEHHBIE MAIIUHBI).

TparcnopTupyromue ManHbl: TOJAbEMHBIC KpaHbl, JH(THI, 3JIEBATOPHI,
3CKaJIATOPbl, KOHBEUEPHI, TPAHCIOPTEPHI, HACOCHI, IIIHEKU U AP.

Jeranp — uznenue, U3roTOBIEHHOE U3 OJTHOPOJHOTO IO HAMMEHOBAHUIO U MAPKE
MaTepuana 0e3 MpUMEHEHHUsT COOpPOYHBIX ONepaluil; Hampumep, U3JeiIue U3 Kycka
MeTalia, JINTOW KOPILYC U T. 1.

COopounasi eauHMIIAa — U3JEIUE, COCTaBHbIE YacCTH KOTOPOTO TMOJJIEKAT
COCIMHEHUIO MEXIy COOOM Ha MNpeanpUsSTUU-U3rOTOBUTENE  COOPOYHBIMU-
omeparusMu (CBUHUYMBAHUEM, KIICTIKOM, CBapKo#, MaWkod W T. T1.), HampuMmep,
aBTOMOOMIIb, CTAHOK, PEYKTOpP, CBAPHOI KOpPITYC.

MammHoi Ha3bIBalOT YCTPOMCTBO (M3IEIME), BBINOJHAIOIIEE MEXAaHUYECKUE
JBYDKEHUS N7 TMPeoOpa3oBaHUs SHEPTUM MaTEpUATIOB U HWH(POPMAIMH C IEJIBIO
3aMEeHbI WK 00JIerYeHus (PU3NIECKOTO U YMCTBEHHOTO TPY/Ia YeJ0BeKa.

MexaHu3MOM  Ha3bIBAlOT  CUCTEMY  JETAJIed, NPEIHA3HAYCHHYIO  JUIS
nmpeoOpa30BaHus ABMKEHUN OTHON WM HECKOJBKUX JeTaiei B TpeOyeMoe BIKEHHE
npyrux neraneit. [loasTue «Mexanusm» SBISETCSA 00Jiee MUPOKUM, YeM TIOHITHE «Ma-
MIMHAY, «IpUOOp» WU «IIpucnocoOIeHuey». Bceskoe M3 Ha3BaHHBIX YCTPOMCTB
ABJISIETCSI OJTHOBPEMEHHO MeXaHu3mMoM, HO He HaoO0opoT. Takum 00pa3oM, MOMKHO
TOBOPUTH O MEXaHMU3MaX MallliH, TPUOOPOB U MPUCIIOCOOTIECHUH.

Bce neranu MammH M MEXaHU3MOB JENSATCS HA CIEUUalbHble W OOLIEro
Ha3HaueHud. K neransiMm 1 cOOpOYHBIM €IMHUIIAM OOIIET0 HAa3HAYEHUS OTHOCATCA
Takue, KOTOpbhI€ BCTPEUAIOTCS MOYTH BO BCEX MaiiMHax (OOATHI, Bajibl, 3yOuaThle
KoJieca, MOMIUITHUKA, MyQThI U 1p.). OHU COCTABISAIOT MOAABIIAIONICE OONTBITMHCTBO
u m3ydarorcs B Kypce «Jleramm mamumu». K getansm u cOOpOYHBIM €IMHUIIAM
CIICLIMAJIBHOTO HAa3HAYEHHSI OTHOCATCS TAKUE, KOTOPBIE BCTPEUAKOTCS TOJIBKO B OJJHOM
WJIM HECKOJIBKMX TUINAX MalluH (IIMUHAEIN CTAaHKOB, MOPIIHU, IIATyHbI, KOJEHYATHIE
BaJIbI U Jp.).

Bce nmeranmm m cOopouHBIE €TUHUIIEI OOIIETO HA3HAYEHUS MACNATCS HAa TPHU
OCHOBHBIE TPYIIIIbIL:
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- COCTMHUTEINIbHBIC (COSAMHEHNS) — Pe3h0OBbIC, ITUIEBHIE, 3aKICTIOUYHbIE, CBAPHBIE U
Ap.;

- JIeTan®, TEepeaarollre BpalaTelbHbIe ABWKEHUS (3yOuaThie KoJeca, UIKHUBBI,
3BE3/I0YKH);

- eTanu U cOOpOYHBIE €IUHHUIIbI, 00CTYKUBAIOLUE Mepeaaydn, (Bajbl, MOIIIUITHUKH,

MYyQTHI).

TpeOoBaHus K AeTAJAM, KPUTEPHH PA0OTOCIIOCOOHOCTH U
BJMSAIOIIHAE HA HUX (PAKTOPBI.

PaborocrocobHoe m3menue (Aeranb, cOOpoYHas €IWHMIA, MAIIdHA) JOJDKHO
OBITh HANICKHBIM M IKOHOMHYHBIM. TakuMm 0Opa3oM, COBEPIIEHCTBO KOHCTPYKITUU
W3JIeTUS OTICHUBAIOT 1O PA00TOCTIOCOOHOCTH, HAZICKHOCTH U YKOHOMUYHOCTH.

PaboTocriocoOHOCTh - COCTOSIHUE W3JCIUs, IPH KOTOPOM OHO CIIOCOOHO
BBITIOJIHATH 3aJjaHHBIC (PYHKIIMHA C TapamMeTpamH, YCTaHOBJIEHHBIMH TpPeOOBaHUSIMHU
TEXHUYECKOHN TOKYMCHTAIIHH.

Hane:xxHOCTh - CBOWCTBO W3JIENHS BBINOJHSATH 3aJaHHbIE (DYHKIIUU, COXPAHSS
CBOM JKCIUTyaTal[MOHHBIC MMOKa3aTeId B 3aJaHHBIX Ipejeina B TeUeHHUE TPeOyeMoro
IPOMEKYTKa BpeMeHH Wi TpebyeMoii HapaboTku. (HapaboTka - mpoaoKUTEIbHOCTD
WM 00BbeM pabOTHI U3, U3MEpPSIEMbIC B Yacax, KHJIIOMETpaxX, KyOOMEeTpax WJIu B
JIPYTUX SIUHUIIAX ).

DKOHOMHUYHOCTH - OTPEIEIAETCS CTOMMOCTBIO MaTepHalia, a TaKXKe 3aTpaTaMu
Ha TIPOU3BOJICTBO M3JICTHUSA U €r0 AKCILTyaTaIlHIo.

[Ipy »o5TOM OFHUM W3  CYIIECTBEHHBIX KPUTEPUEB,  OMPEACISIFONTIX
SKOHOMUYHOCTh KOHCTPYKIIMM W €€ COBEPIICHCTBO, SBISETCS TEXHOJOTHUYHOCTD.
TexHOTOTUYHOCTh KOHCTPYKIIMHA 00ECTICUHBACTCSI:

- MPUMCHEHHEM B HOBOM MaIllMHE JACTajedl  MpOoCTeHIIed KOH(PUTypaluH ¢
MHHHMAaJIbHON 00pab0TKOM (IITaMIIOBKA, TOYHOE JINThE, (PaCOHHBIN IIPOKAT);

- palMoOHAIBHBIM COKpAIEHHEM MHOT000pa3usi BUOB, TUTIOB ¥ THUIIOPA3MEPOB
netanei (y3710B) OJUHAKOBOTO (DYHKIIMOHATLHOTO Ha3HadYeHUs (yHUBUKAIIEH);

- CTaHJIapTU3aleH KOHCTPYKTHUBHBIX 3JIEMEHTOB JCTaICH;

- CHCTEMOM JIOITYCKOB M ITOCAJ0K M KJacCaMu TOYHOCTH;

- TPUMCHCHHUEM B HOBOW MaIllMHE JeTajeii W COOPOYHBIX CIAWHHI], paHee
OCBOCHHBIX B IIPOM3BOJICTBE.

KoHCTpyKIns TEXHOJIOTMYHA TOJIBKO MPHU YCIOBHH, €CIM OHA M3TOTOBJIEHA C
MUHUMAaJIBHBIMU 3aTPAaTaMU TPY/a U CPEIICTB B YCIOBUSAX KaKIOTO MPEAPHUATHS.

PaboTtocnocoOHOCTh AeTanell ONEHUBAIOT IO MPOYHOCTH, M3HOCOCTOMKOCTH,
KECTKOCTH, TEIUIOCTOMKOCTH, BHOPAIMOHHOW  YCTOMYHMBOCTH, KOPPO3UOHHOU
CTOMKOCTH M TOYHOCTH. DTO KpUTEPUHU PAOOTOCTIOCOOHOCTH MU3ACIIHS, NI BO3MOXKHBIC
IIPUYHHBI BBIXO/a €T0 M3 CTPOSI.

IIpouyHOCTH.

DTO CIMOCOOHOCTH JIeTadl COMPOTUBIISATHCS PAa3PYHICHUIO WIIM BO3HUKHOBEHUIO
IIACTHYECKUX AchopManuii TMoa  JACHCTBUEM NPHIOKCHHBIX K HEH Harpy3oK.
[IpoYHOCTH SBISIETCS BAXKHEUIIUM KPUTEPHEM PaOOTOCTIOCOOHOCTH ACTaield MAIlluH.
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PaccmaTpuBaloT OpOYHOCTH MO XapakTepy HArpy3oK: CTaTHYecKas, yCTaJloCTHas,
yAapHasl.

KoHTakTHasi IPOYHOCTD.

[TomuMo paspyrieHus aetaneil B MpakTUKe HAOIIOJAI0TCS CIydad pa3pylieHUs
NOBEPXHOCTH JIETAJICH. OTH pa3pyLICHUs CBSI3aHbl ¢ KOHTAKTHBIMU HANPSKEHUSAMMU.
[locneqHue BO3HHMKAKOT B MECTAaX CONPHUKOCHOBEHHMS JBYX JE€Tajiell B TE€X CIydasXx,
KOrJa pa3Mepbl IUIOMAAW; KacaHWs Mallbl IO CPAaBHEHHIO C pa3MepaMH JeTalleu
(cxkatue IBYX LIAPOB, 1IApa U MIIOCKOCTH, IBYX IIWIMHAPOB U T.I1.).

YcTanocTHass IPOYHOCTD.

IIpn BO3IENCTBHM 3HAKONEPEMEHHBIX HArpy30K C MOCTOSIHHOM, MEPEMEHHOM,
CIIy4allHOW aMIUTUTYIOM.

N3HOCOCTOUKOCTD

DTO CMOCOOHOCTH JNIeTadM COXPaHATh HEOOXOIMMBIE pa3Mepbl U (Gopmy B
MPOIECCE IKCIUTyaTallMy MaIlIMHBI.

Paznuyaror crenyroiye BUAbl U3HALIMBAHUSA:

1 — MexaHu4Jeckoe,

2 — MOJIEKYJIIPHO-MEXAHUYECKOE,

3 — KOPPO3UOHHO-MEXaHUYECKOE.

KecTrocTb.

OT0 CMOCOOHOCTh JAeTalied COMPOTUBIATHCA HU3MEHEHHI0 HuX (opMy TMOJ
NEUCTBUEM HArpy3ok. [lJi HEKOTOphIX JeTajedl >KECTKOCTb SIBJISIETCS OCHOBHBIM
KPUTEPUEM MPHU ONPENEIEHUN UX PA3MEPOB.

Pacuer Ha XeCTKOCTb MpelycMaTpPUBAET OTPAHUYEHUE YHPYTuX AepopManuii
JeTaNieid B 3aJlaHHBIX TpenesiaX, MOMyCTHUMBIX ISl KOHKPETHBIX YCIOBHH PabOTHI.
Takumu ycnmoBusiMH MOTYT OBITH YCIOBHSL pPaOOTHI COMPSDKEHHBIX — JIeTaliel
(TpaBWIBHOCTh 3allCTUICHUS JBYX 3yO4YaThIX KOJEC HapylIaeTcsl Mpu  OOBIINX
mporubax BajOB; M3OTHYTHIA Bajl MOXKET 3aKJIMHUTHCS B TOJAIIMITHUKE), a TaKKe
TEXHOJIOTHYECKHE YCJIOBHS (TOYHOCTh W TPOU3BOAUTEIHLHOCTH OOpabOTKHM Ha
METAIJIOPEXKYIIUX CTAHKaX B 3HAYUTEIBLHON CTEMEHH OMPEIENSIOTCS KECTKOCThIO
CTaHKa U JIeTaju).

TenmnocTonKoCTh.

3T0 cOCOOHOCTh KOHCTPYKIMU padOTaTh B Mpe/iesiaX 3alaHHbIX TeMIIepaTyp B
TEYEHUE YCTAaHOBJIEHHOIO Cpoka ciyxObl. [leperpeB paeraneit Bo Bpemsi pabOThI
OPUBOIUT K CHUKEHUIO UX MPOYHOCTH U KECTKOCTH, YXYJIICHUIO CBOWCTB CMa3KH U
YBEJIMYEHNUIO M3HOCA JIETAJCH, YMEHBIICHUIO 3a30pPOB B IOJBH)KHBIX COCIMHEHUSX,
YTO TMPUBOJUT K 3aKJIMHUBAHUIO W TIOJIOMKE, TMOHIKEHUIO TOYHOCTH pPadOThI
MPEIE3UOHHBIX (TOYHBIX) CTAHKOB U T.I. J[71s1 obecrnedeHnss HOpMaIbHOTO TETIOBOTO
pexuMa paboThl KOHCTPYKIIMH MPOU3BOIAT TEIJIOBBIC PACUEThl (pacueThl YePBSIUHBIX
nepeay, NOANIMITHUKOB CKOJIbKEHUSI U JIP.), OCHOBAaHHBIE HA COCTABJICHUU YPaBHEHUS
TEIJIOBOr0  OanmaHca, W TpPU  HEOOXOJMMOCTH  BHOCAT  COOTBETCTBYIOIIHEC
KOHCTPYKTUBHbBIEC U3MEHEHHUS (HAaIpUMEp, IPUMEHSIIOT OXJIAXKCHUE).

BuopoycToitunBoCTb.

[Toa BUOPOYCTOMUMBOCTHIO TOHUMAIOT CIIOCOOHOCTh KOHCTPYKLIMHM padOTaTh B
HY’)KHEW JMama3zoHe PeXUMOB 0e3 HENOMyCTUMbIX KojeOaHuil. BuOGpoycToitunBocTh
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SIBJISICTCS BaKHBIM KpUTEpPHUEM PaOO0TOCIIOCOOHOCTH AeTajeh OBICTPOXOAHBIX MAaIIUH.
PaboTa mocienHux xapakTepu3yeTcsl CIOKHBIMU TWHAMHYECKUMU Tporeccamu. [lox
JIEHCTBUEM WHEPIIMOHHBIX M. BHEIIHUX TMEPUOJUYECKUX CHJI, B BBICOKOCKOPOCTHBIX
MEXaHuU3MaX  BO30YXKIAIOTCS  KOJICOAHWs,  HUCKKAIINE  BOCIPOU3BOANMBIC
KUHeMaThuueckue (GyHKUMM  JIBOKeHHMsS 3BeHbeB. llpu 3TOoM  (pakTuueckue
MaKCHUMaJIbHble HArpy3Kd, BO3HHUKAIOUIME B MEXaHU3MaX, MOTYT 3HAYUTEIHHO
NPEBOCXOAUTh HOMHUHAJbHBIE, paccuuTaHHble ©0e3 ydera Kojebanuil. (Ocobo
OMAaCHBIMU SBJISIIOTCS PE30HAHCHBIE KOJIEOAHUs, BO3HUKAIOLIME MPU COBMAJICHUU
COOCTBEHHBIX YAaCTOT KOJI€OaHU ¢ YACTOTAMH BO3MYILAIOIIUX CHUII.

Koppo3uonnasi cToiKOCTb.

CompoTuBJICHHE  METAUIOB ~ XUMUYECKOMY WM  JJIEKTPOXHUMHYECKOMY
pPa3pyIICHUIO TOBEPXHOCTHBIX CJIO€B M KOPPO3WOHHOW ycTanoctu. Ompenensercs
CPOKOM CIyXObl B KOppo3uoHHOH cpeae. CpencrBa OOpbOBI — JICTHPOBAHUE,
MTOKPBITHSI.

To4HOCTB.

CBoiicTBO MamuH paboTaTh B 3aJaHHBIX TpeleiaX BO3MOXHBIX OTKJIOHEHUN
nmapamMeTpoB, HampuMmep, pa3MepoB. TOYHOCTH ITUKTYETCS TpPeOyeMOill TOYHOCTHIO
pabouero mporecca MalldHbl U HOpMajbHOM paboToil MexaHu3MoB. Brnuser Ha
CKOPOCTb MaIllMH U UX JIeTaNeH.

CoOmro/ieHre PacCMOTPEHHBIX KPUTEpPUEB pPabOTOCTIOCOOHOCTH (TIPOYHOCTH,
MU3HOCOCTOMKOCTH, >KECTKOCTH, TEIUIOCTOMKOCTH M BHUOPAIMOHHOW YCTOMYMBOCTH)
00ecreynBaeT HaJIeKHOCTh KOHCTPYKIIUU B TEYEHUE YCTAHOBJIEHHOTO CPOKA CITYKOBI.

VYciaoBue TOPOYHOCTH  PACCUUTHIBAEMOM  JI€Tald  MAIllMHbI  BbIpa)kaeTcs
HepaBeHCTBaMH: o < o]z <[r]s>]s].

3nech © - pabodee HOpMAITBLHOE HANPSHKCHHE, BO3HUKAIOIIEE B JETAIHN TPH
NEWCTBUH AKCILUTYaTallMOHHBIX Harpy30K; T - pabouee KacaTelbHOE HaNpshKeHue; [G],
[t] - momyckaemble HaPsKEHUSI.

(ITpu pacTsokeHUM, CXKaTUM W HM3rMOE pacyeT BelNeTcs MO HOPMalbHBIM
HaANpPsHDKEHUSIM, a PU KPYYEHHUH - TI0 KaCATEIbHBIM).

S - melcTBUTENbHBIA KOA(DPUITMEHT 3amaca MPOYHOCTH JUISl PACCUUTHIBAEMOM
TeTaNm,

[S] - nomyckaemplii KO3 GUIIMEHT 3amaca TPOYHOCTH.

Pacuer mo momyckaeMoM HampsDKEHHUSIM OOBIYHO BBITIONHSAETCS KaK MPOCKTHBIN
JUTSL OTIPEZICJICHUs] OCHOBHBIX pa3MepoB neraiu. Pacder mo kosdduimentam 3amaca
BBITIOJIHAETCS KaK YTOYHEHHBIN (MPOBEPOYHBIN) pacyeT CKOHCTPYUPOBAHHOM JeTallu,
Ha OCHOBE €€ pabouero yepTexa, Korjaa €cTh, BO3MOXKHOCTb IOCTATOYHO TOYHO YYECTh
BCce (DAKTOphI, BIMSIONIME HA MPOYHOCTh JeTaldu (KOHILIEHTPALUIO HaNpsHKeHUMH,

MacITaOHbIN (HaKTop).

z-nped

O-l’l €
JlonyckaeMble HANPSHKEHHS ONPENENAIOTCS, KaK [o]= —2% wmr] =
S

31€Ch Gupens T mpen. COOTBETCTBEHHO MPENEIIBHOE HOPMAJIbHOE W MPENEIbHOE
KacaTeJIbHOE HaNpsDKEHUE, NpPU JOCTHUAKEHUHM KOTOPBIX pacCUUThIBaeMasi JeTajlb
BBIXOJUT U3 CTPOSI BCIEIACTBUE BO3HMKHOBEHHS HEJIONMYCTHUMO OOJBIIONW OCTaTOYHOU
nedopMaly WA BCJIEACTBUE pa3pyILICHUS.
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Harpy3ku Ha feTanm MamivH U BO3HUKAIOIIWE B HUX HAIPSKEHUS MOTYT OBITH
MTOCTOSITHHBIMH U TIEPEMEHHBIMHU BO BPEMECHH.

[Ipu pacyeTax Ha MPOYHOCTH MPHU MOCTOSHHBIX HAMPSHKECHUSX B KAUYECTBE G ppex.
(T npex.) MPUHUMALOT:

— ISl CTAJIbHBIX JieTajied - mpeaes TeKy4eCTH (Or, T1);
— I 9yTYHHBIX JeTaJlel - Tpeesl MPOYHOCTH (BPEMEHHOE COIMPOTUBIICHHUE) Oy

(Ts).

[Ipu mepeMEHHBIX HANPSOKEHUSX B KAUECTBE Oppey  (Tupen) NPUHUMAIOT
COOTBETCTBYIOIIUI MPE/Ie]T BBIHOCIUBOCTH (YCTAIOCTH) OR, (TR).

[lepeMeHHbIC HANPSKEHUS, BO3HUKAIONINE B JIETANSX MAIIWH, B OOJBITHHCTBE
CIIy4yaeB HU3MEHSIIOTCS BO BPEMEHU MEPUOJIMYECKHU, HAIPUMED, N0 CUHYCOUIAATBLHOMY
3akoHy. M300pa3um rpaduk U3MEHEHHS HOPMAIbHBIX (KacaTEeNIbHBIX) HANPSHKCHH.
ITo ocu abcuucc OTIOXKUM BpeMs t, 0 OCH OpJAMHAT - BEIIMUMHBI HANPsHKEHUU G (T)

(Puc.1.1).
G(T) LfetkA
|
. G,
GITIQI o — -r.._
G‘nT 5'&‘
Gryin 0 ]
]
Puc.1.1.

COBOKYITHOCTh BC€X 3HAYEHUM, MPUHUMAEMbIX MEPEMEHHBIMH HaMPSHKEHUSIMU
3a OJIMH IEPHOJ] UX U3MEHEHUS Ha3. IMKJIOM HanpsbkeHui. Ha pucynke 0003Ha4eHO:
Omax — HAHOOJIbIIIEE HAMIPSOKCHUE ITUKIIA;
Omin — HAUMEHBIIIEE HATPSHKEHUE 1IUKJIA;
O-max + O-min
Om — CPEIHEE HAIIPSDKEHUE IUKIIA; O, = T;

o —0._
0. — aMINUIUTYJa LUKIA, O, = ———— .

2

OTHOIIICHNEe HAWMEHBIIIETO HAMPSDKEHUS IUKJIA K HauOOJbIIeMYy, Ha3bIBACTCS
K02 PUIMEeHTOM acCUMMETpHH IUKNA R=0,, /o, . .

Eciu HanpsskeHUS Omax M Omin PABHBI 1O aOCOJMIOTHOM BETUYHMHE, U
IPOTHUBOIIOJIOKHBI 110 3HAKY, TO LIUKJ HA3bIBAETCS CUMMETPUYHBIM.

[Ipu cuMMeTpUYHOM LUKIIE Oy = 0, R=-1 ¥ 6, = Opax.

[Ipenenbl BBIHOCIUBOCTU (YCTAIOCTH) MOTYT OBITh MPUOIMKEHHO OMNpeeIeHbI
kak 6.1 = (0,4...0,5) o, 7.1 =(0,2...0,3) 0.

Ecnu HanpsokeHUS! (Omax M Omin HE PABHBI 1O a0COFOTHOW BEIMYHMHE, TO LUK
Ha3bIBAETCS ACUMMETPUYHBIM.
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OCHOBBI NPOEKTUPOBAHNS MEXaHU3MOB, CTA/IMU Pa3padoTKu

CoBpeMeHHbIE METO/bl pacyeTa KOHCTPYKIIMI MOCTPOEHBI HA OCHOBE aHaIU3a
MIPUYHH BBIXOJIA U3 CTPOS OTMIETBHBIX JeTaNeH U padounX YacTel, yTOUHEHUS BIUSHUS
Harpy30k Ha paboTy OTIENbHBIX YacTell MaliuH. YCJIOBHUS paOOThl JeTajell MalluH
4acTo ObIBAIOT CTOJb PA3HOOOPA3HBIMU, YTO MX HE BCEr/a yAaeTcsl MPOaHAIM3UPOBAThH
U obneub B (opmy TouHOro pacuera. [loaTomMy B jAeTansix MallMH LIUPOKO
OPUMEHSIOTCST  pacueThl 1O MOpUOIKEHHBIM — (GopMylaM U SMIUPUYECKUM
3aBUCHMOCTSIM.

[loHdaTHE O NOPOEKTUPOBAHMU U KOHCTpyHpoBaHUU. OCHOBHOW 3a1auei
MIPOCKTUPOBAHKS W KOHCTPYHUPOBAHMSI MAallMH W MEXaHU3MOB SIBIIIETCS pa3paboTka
JOKYMEHTAIlMU  (YEepTeKei, TMOSCHUTEIbHBIX 3alUCOK, HWHCTPYKIUHA U  JAp.),
HEOOXOJMMOM IS  M3TOTOBJIEHUS, MOHTaXa, UCIHBITAHUS U  JSKCIUTyaTaluu
CO3/1aBa€MOM KOHCTPYKIIHH.

TepmuH mnpoeKkTUpOBaHUE OOBIYHO OTHOCUTCS K pa3paboTke oOmuX cxem
PEAYyKTOPOB, yCTaHOBOK. KOHCTpyuMpoBaHHE BKIIOYAET AAIBHEHIIYIO JIETAIbHYIO
pa3pabOTKy BCEX BOMPOCOB, PEIICHHE KOTOPBIX HEOOXOAWMO [Jisi BOILIOIICHUS
NPUHLIUNHAIBHON CXEMBI B pEAJIBHYIO KOHCTPYKIIHIO.

JIokyMeHTalus, nojiyduaemMas B pPE3yJbTaTe NPOCKTUPOBAHHMS M, B HTOTE,
KOHCTPYUPOBAHHUS, HOCUT €IMHOE€ HANMEHOBAHUE — MPOEKT.

B wumHxeHepHOW NpakTUKEe NPHUHATHL JABE (POpPMBI pacuera — NPOEKTHas H
IPOBEPOYHAS.

[Ipu mpoekTHOM pacuere ONpeneNsioT pa3Mepbl JeTald Mo QopMyiam,
COOTBETCTBYIOIIIUM  [JIaBHOMY  KPUTEPUI0O  pabOTOCHOCOOHOCTH  (MPOYHOCTH,
AKECTKOCTH, HM3HOCOCTOMKOCTH H [p.). IIpoeKkTHble pacueTbl OCHOBAaHBI Ha psje
JOMYIIEHUI U BBITIOJHSIOTCS KaK MPEABAPUTEIbHBIC.

I[Ipy mpoBepouyHOM pacueTe TMpUd TMOMOIIM TJIABHOIO KPUTEpUS pa-
00TOCTIOCOOHOCTH  OTpeNestoTcs  (aKTHUECKUE HaNpsHKEHUS W KOO PUITUEHTHI
3amaca MPOYHOCTH JETadud U CPAaBHUBAIOTCS C JOMYCKAaeMbIMU BEIMYUHAMU, T. €.
MPOBEPSETCS YCIOBUE MPOYHOCTH.

[IpoBepouHbIif pacdeT sBISETCS YTOYHEHHBIM U MIPOU3BOAUTCS, Koraa Gopma u
pa3Mepsl I€TalIM U3BECTHBI U3 IPOECKTHOTO PACYETA UJIU MIPUHATHI KOHCTPYKTHBHO.

B mponecce npoekTHpOBaHHMS pacyeT M KOHCTPYHPOBAHHE OPTraHUYECKU
cBsa3aHbl. llpu »TOM MHOrMe pa3mepbl, HEOOXOAMMBbIE MJisi pacuera, OepyTcs
KOHCTPYKTOPOM M3 4YepTeXa, a caM pacdeT MpuoOpeTaeT B OOJIBIIMHCTBE CIy4yacB
(dbopMy IPOBEPOYHOTO JIJIsi IPUHATON UM HAMEYaeMO KOHCTPYKIIUU.

[TpoBepouHBI pacueT MPUMEHSIETCSl TAKXKE JUIsl ONMPEIeICHUS] HOPMBI Harpy3Ku
YK€ CYIIECTBYIOIMNX KOHCTPYKIIHM.

[Ipu pacyere netasiell MaliMH OJHUM M3 OTBETCTBEHHBIX ATaIlOB SIBISETCA
BBIOOp MaTepuanioB. [IpaBwibHO BBIOpAaHHBIM MaTepuad B 3HAYMTEILHONW Mepe
ONpPENEISAECT KAa4eCTBO JETAIE M MAalllMHbl B LEJIOM. I W3rOTOBIICHUS AETajeu
MaIllUH TPUMEHSIIOTCS CaMble pPa3IUYHbIE METAUIMYECKUE U HEMETAUTNYECKUE
MaTeprabl.



11

K Merannuueckum matepraiamMm OTHOCSITCSA YEPHbIE METAJUIbl (UyTYHBI U CTaJM),
CIUTaBbI IBETHBIX MeETauioB (OpOH3BI, JIaTyHW, O0aOOWTHI), JETKHUE CIUIaBBI
(aTrOMHUHMEBBIE U MarHueBbI€), OUMeTAIIIbl. UepHble METaIbl SIBISIOTCS OCHOBHBIMU
MaIlIMHOCTPOUTEIbHBIMU MaTtepuasiaMiu. OHU CPaBHUTENBHO JELIEBbI, 00JIaJal0T
BBICOKOM NPOYHOCTHIO. CIlaBbl LIBETHBIX METAJUIOB JOPOTH, HO HMMEIOT BBICOKHE
aHTU(PUKIMOHHBIE CBOMCTBA, XOpOIIO 0OpadaThiBaloTCA pe3aHueM. Jlerkue criaBbl
(CWIIyMUH, JIOPATIOMUHUANA U JIp.) UMEIOT MAJyI0 IJIOTHOCTh U 00Ja/al0T XOPOIIUMU
JINTEVUHBIMUA CBOWCTBaMH.

K HeMmeramnmueckuM wmaTepuallaM OTHOCATCS IJIACTMACCHl  (TEKCTOJIMT,
BUHUILIACT, JPEBECHOCIOUCTHIE IIJIACTHKH), METAJUIOKEPAMUYECKUE MaTepualbl,
pesuna, rpadgut. O6magas psiIoM IEHHBIX CBOWCTB, JIETKOCTHIO, TPOYHOCTHIO, TETUIO- U
ANEKTPOU3OJSALMEN,  CTOMKOCTBIO  NIPOTHB  JEUCTBUSA  arpeCCUBHBIX  CpeEq,
(PUKIIMOHHOCTBIO WM  aHTU(PUKIIMOHHOCTBIO, IUIACTMACCHl HAXOJIT B Ma-
IIMHOCTPOCHUU  Bce  OoJiblliee  pacnpocTpaHEHHE.  TEeXHUKO-3KOHOMHUYECKAS
3¢ (PEKTUBHOCT, TMPUMEHEHHS IIJJACTMACC B  MAIIUHOCTPOSHUU  OIPEACIACTCS
CHIKEHHEM Beca MallliH U 3KOHOMHUEH METaJLIOB.

[Tpu BEIOOpE MaTEpHAIIOB JUIsl M3TOTOBJICHUS KOHKPETHBIX JIeTaliell He0OXO0aMMO
YUUTBHIBATH CIEAYIONMINE (PAKTOPHI:

- COOTBETCTBHE CBOICTB MaTepHalia INIaBHOMY KPUTEPHUIO paboTOCIOCOOHOCTH
neTanu (IPOYHOCTh, )KECTKOCTh, U3HOCOCTOMKOCTH U JIp.);

- rabapuTHbIE pa3Mepbl, MACCy JIeTajel U MallIMHbI B LIEJIOM;

- npyrue TpeOOBaHHUS, CBS3aHHBIE C Ha3HAYEHUEM JIETAIM U YCIOBUSIMHU €€
AKCIUTyaTallii:  MPOTHUBOKOPPO3MOHHAS  CTOMKOCTh, (PPUKIIMOHHBIE  CBOWCTBA,
AIEKTPOU3OJISAIIMOHHbIE CBOMCTBA U T. 1.;

- COOTBETCTBHE TEXHOJIOTHUECKMX CBONCTB MaTeprayia (hopMe U HaMEYaeMOMY
crioco0y o0paboTku AeTand (INTaMITyeMOCTh, CBApHBAEMOCTh, JINTCHHBIC CBOWCTBA,
00pabaThIBa€MOCTh Ha CTAHKAX);

- CTOUMOCTbH U ICPUITUTHOCTh MaTepuaa.
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Tema 2. Mexannueckue nepeaaqu
3y0uaTbie mepenauu

3y6ana;1 nepeaada - 9To TpCXSBCHHBIﬁ MCXAaHH3M, B KOTOPOM ABa IMOABHIKHBIX
3BCHA ABJIAIOTCA SY6‘IaTBIMI/I KOJICCaMU, O6paBYIOIIII/IMI/I C HCIIOABHMXHBIM 3BCHOM
BpalaTCIbHBIC NI ITOCTYIIATCIILHBIC I1APbI.

IIo PaCIIOJIOKCHUTO 3}76BCB Ha KOJICCAaxX pa3invyaroT Nepcaavin:

o psiMO3yOBbIe,

o KOCO3YOFIe,

o IICBPOHHBIC

o nepeadu ¢ KpyroseiMm 3yoom (Puc.2.1).

IIo PaCIIOJIOKCHUTO OocCel BaJoOB pa3ian4daroT nmepcaadu:

o UUJIMHIPUYECKHE (C MapaJlIEIbHBIMU OCSIMH ),
o KOHUYECKHUE (C TIEPECEKAIOIIUMUCS OCSMH),
o a TaKKe€ BUHTOBBIC U TUMIOUIHBIE (C MEPEKPEIIUBAIOIIMMUCS OCSIMU ).

ITo hopme nipoduist 3yba paznauyaroT:

o HBOJILBEHTHBIC;
o C IUKJIONIAJIbHBIM TpoduiieM;
o KkpyroBble (3anervienne HoukoBa) mnepenaun. (3aneruienne M.JL

HOBI/IKOBa, MMPCAJIOKCHHOC B 1954 rogy, CUMTacTaIoOChb BCCbMaA IICPCIICKTUBHBLIM,
6J1ar011ap;1 €ro BBICOKOH Hecymeﬁ CITOCOOHOCTH. O,IIHaKO B COBPpCMCHHOM MalllHn-
HOCTPOCHHHN HMCCT BCCbMa OI'PaHHMYCHHOC IMPUMCHCHHUC H3-3a CJIOKHOCTH
HU3TrOTOBJICHHUSA U MOHTa)Ka).

B 3aBucumocTd OT B3aMMHOTO pPacCIIOIOKCHUA KOJICC BY6‘-IaTbIe nepeaadu
OBIBAIOT BHEIIHETO U BHYTPCHHCTO 3alCIICHUA.

CxemaTnyHoO€ U300paKEHUE TIO
['OCT 2770-74

Bun nepenaun
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0) Kkoco3ybas

T') C KPyTOBBIM 3yOOM /
Puc.2.1. Knaccudukanus u cxeMaTH4HOE 0003HaUCHHE 3yOUaThix mepeaad

OcHOBHBIE TOCTOMHCTBA 3yOUaThIX Mepeay:

- BBICOKAs HArpy304Has CIIOCOOHOCTH U, KaK CIIEJICTBUE, MaJible rabapuThI;

- MPAKTUYECKN HEOTPAHUYECHHBIN CPOK CITY>KOBI;

- Beicokuit KIT] (mo 0,97-0,98 B ogHO# cTyneHN);

-TIOCTOSIHCTBO MePeTaTOYHOTO gucia BCIICZICTBUE OTCYTCTBUS
MIPOCKATh3bIBAHUS;

- BO3MOKHOCTh MTPUMEHEHUS B IUPOKOM JIMAMMAa30HE CKOPOCTEH, MOIITHOCTEH U
MepPeaaTOYHBIX YHCEIL.

B kauecTBe HEMOCTATKOB 3yO0YATHIX TEpenad MOXHO OTMETUTH TOBBITIICHHBIC
TpeOOBaHUS K TOYHOCTH M3TOTOBJICHHUSI U IIyM TpH paboTe Ha BBICOKHX CKOPOCTSX.
OTMedyeHHBIE HEAOCTATKH HE CHIDKAIOT, OJHAKO, CYIIECTBEHHOTO NPEHMYIIECTBA
3yOuarblX Tepenad nepen Apyrumu. BemenactBue sToro 3yduarble mepenayud UMEroT
HauOoJee MHUPOKOE PACTIPOCTPAHEHHUE BO BCEX OTPACISAX MAIIMHOCTPOCHUS.

Bce mapamerpsl, oTHOCAIIMECS K TE€OMETPUM U KMHEMATHKE 3yOUaThiX nepeaad
cTanaapTu3oBaHbl. CTaHIapThl YCTAHABIUBAIOT TAKKE METO/IbI UX pacuera.

MeHbiliee M3 Mapbl CUEIUISIOMMXCS 3yO4yaThIX KOJIEC NPHUHITO Ha3bIBATh
wecmepHeil, a boavuiee - kojecom. TepMUH 3y04aToe KOJIeCO SBJISETCS OOIIUM, T.€.
MMeeT OTHOIIIEHUE KaK K IIECTEPHE, TaK U K KOJIECY.

[TapameTrpam miecTepHH MPUCBAWBAIOT, KaK MPABWIO, MHACKC 1, a mapameTpam
KoJjeca 2.

3areruieHre 3y04aThIX KOJIEC AKBHUBAJICHTHO KAYCHHUIO 0€3 CKOJIBKECHHS JIBYX
OKPYXXHOCTEH ormpeaeneHHoro auametpa dwi, dw2. OTH OKPYKHOCTH Ha3bIBAIOTCS
HAYaIbHbIMU U UMEIOT CMBICIT TOJIBKO ISl Taphl 3yOUaThix Koséc (puc. 2.2).

JIist  OTnenbHO B3ATOTO KOJjeca CYIIECTBYET OKPYXKHOCTh, TO KOTOPOU
oOKaThIBa€TCsI MHCTPYMEHT NpPHU Hape3aHuu 3yOuyaToro kojeca. OHa HOCUT HAa3BaHUE
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oenumenvHou. Y TIONABISIONIETO OOJBIIMHCTBA 3yOuUaThIX MepeAad JuaMeTpbl
JEIUTEIbHBIX U HAYAJIbHBIX OKPY>KHOCTEH COBIIAJIAOT.

Puc.2.2. 3ybuaToe 3anerieHue

t-t - oOmras KacareabHas K Ha4yaJbHBIM OKPY>KHOCTSIM.

n-n - JUHUS 3anemieHus ( 001ias HopMaiab, HO KOTOPOHl mepeMelaeTrcs TouKa
3alleTUIeHUs S TIpU BpallleHUH KOJIec).

[T - nmomtoc 3anernyieHus (Toyka rmepecevyeHus JIMHUM 3aleIUIeHHs n-n C JIMHUEH
ueHTpoB O;0;.

S -Touka 3amerieHus (Touka KacaHus Tpoduiield COMPSHKCHHBIX 3yObeB
IIECTEPHU U KOJIeca).

o - yroi 3anerieHus (yroi, oOpa3oBaHHBIN JIMHUEH 3alleIyICHUS N-n U oOIe
KacaTelbHON t-t K Ha4YaJlbHBIM OKPY>KHOCTSM). JIJISI HEKOPPUTHUPOBAHIIBIX 3yOUaTHIX
nepenayd o = 20°.

DnmeMeHT 3y0a, pPAacCIOJOXKCHHBIA ¢ BHEIIHCH CTOPOHBI  JICIUTEIBLHOM
OKpPY>KHOCTH Ha3bIBa€TCS rOJIOBKOM 3y0a h,, a ¢ BHyTpeHHENH — HOXKKOH 3y0a hy.

Paccrosine Mexnay OAHOMMEHHBIMH TPOQHISAMH JBYX COCEIHUX 3YyObeB,
U3MEPEHHOE IO HAYaJIbHOW OKPYXKHOCTH Juamerpa dy; Ha3bIBaeTCd HayalbHBIM
marom p. JlnrHa HavyanbHOM OKPY>KHOCTH paBHa:

Zp=ndy—»dw=2z(p/m) (2.1)

di, d, - AuameTpsl AENIUTENBHBIX OKpyX)HOCTeH. B ciydae paBenctBa dy = d
BeIpakeHue (1) mpeodOpasyeTcs claeayonuM o0pa3oMm:

d=Zp/m.

Tak kak m — 4KCIO WpparMOHAIBHOE, OBIO BBEJACHO 00O3HAYCHUE M= p / T -
MOMYJIh 3alleTIeHns (JIMHEHas BeJTMYMHA B 7T pa3 MEHbIIAs mara p. MoyJib PUHSAT B
KaueCcTBe OCHOBHOTO TapameTpa IMpHU pacueTax M W3MepeHuu 3youarbix kojec. Jlms
Maphl CIETUTIONTUXCST KOJIEC MOYJb JTOJDKEH OBITh OJMHAKOBBIM. J[JIs1 OorpaHwyYeHus
KOJIMYeCTBAa 3yOOpPEe3HOTO HMHCTPYMEHTa MOIYJIHM CTaHIApPTH3WPOBAHBL. 3HAUCHUE
MojayJlied crtangapTuzoBanbl B auanazone ot 0,05 mo 100 mwm). OcHoBo#t jist
onpeeeHus: pa3MepoB 3yO0UaTol nepeaaydun aBisieTcsl MOyJb M, KOTOPBIA BhIOUpaeT-
ca u3 cragaaptHoro psiaa CTCOB 310-76.
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I 0,1;0,12;0,15;0,2; 0,25;0,3;... 0,6; 0,8; 1,0; 1,25; 1,5u T. n.

II 0,14;0,18; 0,22; 0,28; 0,35; 0,45; 0,55;0,7; 0,9; 1,125; ur. #.

[TepBbIit psin cneayeT MPeAnoYnuTaTh BTOPOMY. Z, Z;. - 9UCIIO 3yObEB MIECTEPHU
U KoJieca.

B 3aBUCHMOCTH OT OKPYXHOCTH IO KOTOPOH OMNPENEIeH MOAYJb pa3nydyaroT
JeUTEIbHBINA, OCHOBHOM, HadallbHBIA. J[JI1 KOCO3YyOBIX KOJEC elle M HOPMabHBIH,
TOPIIEBOM M OCeBOM Moayiau. B psme cTpaH HCHONIB3yeTCs BeJIMYMHA OOpaTHas
MOJYJII0, KOTOpas Ha3biBaeTcs mnuTueM. [luTd (AuamMeTpanbHBIN) - YUCIO 3yObeB
KoJieca, MPUXOJAIIeecs Ha q0iM auameTrpa. Mcxoas w3 3TOro MOIyjidb MOXHO
ONPEAECTUTh, KAK YWCIO MWIMMETPOB JCIUTEIBHOTO AMaMETpa, MPUXOMSIIeecs Ha
OJIFH 3Y0.

OcHOBHBIE pa3Mepbl ITWIHHAPUIECKON TpsiM03y00it iepenauu 6€3 CMECHUS:
h,- BBICOTa TOI0BKH 3y0a; h,= hp= m;

h¢- BeICOTa HOXKKM 3y0a; hy = hp=1,25m,;

h - BeicoTa 3y0a; h = hy+ h, = 2,25m.

JlenuTenbHbIN AUaMeTp

d1 = le, dz = l’nZz; (22)
da1; daa- TUAMeTphI BepluH 3yObeB IIECTEPHU U KoJieca,

dal = d1+2m = m(Z1+2), daz = d2+2m = m(Z2+2), (23)
JIMaMeTpPhbl BIIAJIMH 3yObeB MIECTEPHU U KoJieca:

df] :d1-2,51’1’1 = m(Zl-2,5); df2 :d2-2,51’1’1 = m(Zz-2,5). (24)

a - MEX0CEBOE PAaCCTOSHHUE:
g d +d, _m(Z,+7,)
2 2
3Hak (+) OTHOCUTCS K HApY>KHOMY 3aLICIUICHUIO, 3HAK (-) - K BHYTPEHHEMY.

(2.5)

YepBsiuHble nepegaun

YeppsuHas miepegada — 3T0 MEXaHU3M JUTsl TIepeIadr BPAIICHUS 3alleTUICHUEM C
HETIOCPEICTBEHHBIM KOHTAaKTOM BHUTKOB YEpBSKAa M 3yObEB UEPBSIYHOTO Koiieca (pHc.
2.3). UepBsik / — 3TO BUHT C TpareuenIaIbHON Wi OJIM3KON K Helt 1o hopme pe3bOoi.
YepBsauHoe KoJieco 2 SIBISETCS KOCO3YOBIM 3y0UaThIM KOJIECOM C 3YObSIMH OCOO0OM
ayroBoir (Gopmbl. Takas ¢opma 3yObeB oOecmieunBaeT yBEIWUYEHUE MJIUHBI U
IPOYHOCTHU 3yObeB Ha U3THO.

Puc.2.3. Uepsiunasa nepegaya
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YepBsauHble Nepenaydl MPUMEHSIOT MPU HEOOXOAMMOCTH TMEpenadyd JIBUKEHUS
MEXAy TMepeKpelnBaloUMucS (KaKk TMPaBUIO, B3aMMHOMNEPIICHIUKYISIPHBIMU)
Bajamiu. [Ipu BpaieHuu yepBsika ero BUTKH IJIABHO BXOJST B 3allCIJICHUE C 3yObsIMU
KojJeca W TPHUBOAAT €ro Bo BpamieHue. Ilepemaum wHCmonb3ylOT B CTaHKax,
aBTOMOOUJISIX, MTOBEMHO-TPAHCIIOPTHBIX U JPYTUX MAIIMHAX.

JlocTomHCTBa 4epBSYHBIX Tepenay: 1) BO3MOXKHOCTh MOJyYEHHs OOJBIIOTO
NepeIaToYHOro Yyucjiaa B OJHOW CTyNEHU; 2) IIaBHOCTh U MaJIOIIYMHOCTh palboThl; 3)
MOBBIIIEHHAs KHHEMATHYeCKasi TOYHOCTh; 4) Bo3MOXXHOCTh CaMOTOPMOKEHHUSI.

Henocratku wyepBsunbix mnepenad: 1) wuskuit KIIJ; 2) HeobxomuMocTb
U3TOTOBIICHUSI 3YyOhEB Kojeca U3 JOpOruX aHTU(QPUKIMOHHBIX MaTepuayos; 3)
MOBBILICHHBIE TPeOOBaHUS K TOYHOCTU COOpPKU, HEOOXOIUMOCTHb PEryIHUpOBKH; 4)
HEO0OXOUMOCTD CIEIUAIBHBIX MEp 10 MHTEHCU(UKAIINH TETJI00TBOIA.

[lo ¢dopme Tena uepBSKU pa3AENSAIOT Ha YuauHopuyeckue, 21000UOHble U
mopouoHnvle. Hanbomnpliee MpUMEHEHHE HAXOMAT UWIMHIPHUYECKHE YEpPBSIKU Kak
0ojee TmpocTble B M3TOTOBICHHM U OOECMEUYMBAIONIME JOCTaTOUYHO BBICOKYIO
Harpy3049HYyI0 ClIOCOOHOCTb.

[Ipodune BUTKOB UepBsiKa MOKHO BapbHUpOBaTh, TaK KaK 4YEpBIYHBIC KoJieca
U3TOTOBIIAIOT MHCTPYMEHTOM, SIBJISIOIIMMCS aHaiorom 4epssika. [lo ¢popme GokoBoi
MOBEPXHOCTH BUTKA YEPBSAKU TMOAPA3ICIAIOT Ha apxumeodossvt (0003HaUeHHE ZA),
koueonomuvie (ZN), s60nveenmuvle (ZJ), Henuneluuamvie ¢ NOBEPXHOCMbIO,
obpazosannotl konycom (ZK), n ¢ soenymuim npogunem eumxa (Z7).

[IpyurHbl BBIXOJIAa W3 CTPOS YEPBAYHBIX TNiepenad (B TOpsJKe YObIBaHUSA
YacTOTHI MPOSIBIICHUS OTKA30B).

1. U3noc 3yObeB Kojieca OTPaHUYMBAET CPOK CIYKObI OOJIBIIMHCTBA TEpenad.
MHTEHCUBHOCTDh M3HOCA YBEIMUYMBAETCS MPHU 3arpsi3HEHHOM CMa304YHOM MaTepuale,
P HETOYHOM MOHTa)K€ 3allCTUICHHUs, NMPHU TMOBBIIICHHON MIEPOXOBATOCTU paboueit
MOBEPXHOCTU YEPBIKA.

2. 3aedanue pyu TBEPABIX MaTepuanax KoJIeC MIPOUCXOIUT B SIPKO BBIPAKEHHOU
dbopMe CO 3HAUMTENBHBIMU TIOBPEXKACHUAMU MOBEPXHOCTEH U MOCIEAYIOLUIUM
OBICTPBIM M3HAITMBAaHUEM 3yObEB YaCTULIAMU KOJIeca, MPUBAPUBIINMHUCS K YEpPBsKY. B
cillyyae TMPUMEHEHMsS MSTKUX MaTepuajoB KOJIeC 3aeJaHue MpOSBILAECTCS B MEHEe
omacHoW (opme, BO3HMKAET TNEepeHoc («Hama3blBaHWE») Marepuaja KoJjieca Ha
pabouyro NOBEPXHOCTh YEPBSIKA.

3. Yemanocmuoe gvikpawiueanue HabMOAACTCS TOJBKO HAa TOBEPXHOCTHU 3yObEB
KOJIEC, U3TOTOBJICHHBIX U3 MaT€PUAJIOB, CTOMKUX K 3a€IaHHUIO.

4. IIhacmuueckas Oeghopmayus pabouux TOBEPXHOCTEH 3yObeB KoJjeca
BO3HUKAET MPH JCHCTBUH OOJIBIINX MEPETPY3OK.

5. VYemanocmnasa nonomka 3y6ves Koneca TIPOUCXOIUT B pe3yjbTare
3HAYUTENILHOTO X U3HOCA.

YcTanocTHas MOJIOMKa BUTKOB HJIM TEJIa YEpBsIKa U yCTAJOCTHBIN pa3phiB BEHIIA
KoJIeca Mo BIaJuHe 3y0a BO3ZHUKAIOT PEAKO.

Martepuarsl yepBska JIeisaT Ha rpynnsl: 1) HeTepMooOpabdaTeiBacMbIe,

2) ynyudiiaembie, 3) MOBEPXHOCTHO-3aKaIMBaeMble, 4) IIEMEHTYEeMbIE MO/ 3aKAJIKY, 5)
MoJiIBepraeMble a30TUPOBAHUIO U XpoMupoBanuto. Hanbonee npumeHseMplii MaTepua
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— cranb 18XI'T, TBepAOCTh TMOBEPXHOCTHM TOCJIE I[EMEHTAMU M 3aKalKu
56...63HRC;. Ucnonb3yror takke cranmu 40X, 40XH, 35XI'CA ¢ noBepXHOCTHOM
3akankoil 1o TtBepmoctd 45..55HRC;. Bo Bcex 3Tux ciydasXx HEOOXOAMMBI
¢ oBaHUE U MIOJTUPOBAHKUE YEPBIKA.

UYepBsiuHOE KOJIECO OOBIYHO  BBIMIOJHSIOT COCTABHBIM: BEHELl — U3
aHTU(PUKIIMOHHBIX, OTHOCUTENILHO JOPOTUX UM MAJOMPOYHBIX MATEPHANIOB; LIEHTP —
U3 CTajJu; MpU HEOOJIBIINX HArpy3Kax — U3 yyryHa. Marepuasibl BEHIIOB YE€PBIYHBIX
KOJIEC pa3/eisaiOT Ha TPYMNIbl (B MOPSIKE CHUKEHHS! COTMPOTUBISIEMOCTH 3a€JaHUI0 U
ycuieHHOMY u3Hocy): 1) onoBsiHucthie 6poH3bl (bpO10d1, bpO10H1®1, bpOSII5C6
u 7ap.); 2) Oe3onoBsHucThie OpoH3sl U JatyHu (bpA9XK3JI, bpA10XK4HA4JI,
JIAXKM1166-6-3-2 u ap.); 3) uyrynsl (CUIS, CUH20 u np.). UeM Bblllie coAep:kaHUE
oJioBa B OpOH3€, TEM OHa JOPOXKE, HO TEM BBIIIE COMPOTHBIICHUE 3aeJaHHIO.

Pemennblie nepegaun

Pemennas nepenaua (puc. 2.4) cocTout U3 BeAyiiero 1 u BeqomMoro 2 mK1UBOB U
HaJIeTOro Ha HUX peMHs 3. B cocTaB mepegayum MOTyT TakKe BXOAUTH HATSKHBIE
YCTPOMCTBA M OTrpaxJeHus. BO3MOXKHO NpUMEHEHHE HECKOJIbKUX pEMHEH U
HECKOJIBbKUX BEIOMBIX MIKMBOB. OCHOBHOE Ha3HAUYE€HHE — Iepefaya MEXaHUYeCKOu
SHEPTrUU OT JABUTATENS MEPEAATOYHBIM M MCIIOJHUTEIbHBIM MEXaHU3MaM, KaK MpaBU-
JI0, C TOHMKEHUEM YaCTOThI BPAILICHUS.

Puc.2.4 Cxema peMeHHOI niepeaaun

[lo mnpuHuumy paOoOThl pa3aUYarOTCs TNepenadyd TpeHHeM (OOJIBIIUHCTBO
nepeaay) U 3alerieHueM (3youaro-peMenHbie). [lepenaun 3y0UaThIMU PEMHSAMHU 110
CBOUM CBOMCTBaM CYIIECTBEHHO OTJIMYAIOTCS OT Mepeaad TPEHUEM.

Pemuu mepenau TpenueMm mo opme MomepeyHoro CEYeHHs MOAPA3IACISIOT Ha
IJIOCKKE, KIIMHOBBIE, MOJMKIMHOBBIC, KPYTJIble, KBAaJpaTHBHIE.

YcnoBueM paboThl peMEHHBIX Mepeaayd TPEHUEM SIBJSIETCS HaJIuune HAaTSKEHUs
peMHsS,  KOTOpO€  MOXKHO  OCYIIECTBUTh  CIEAyIOIIMMH  crmocobamu: 1)
MpeIBAPUTENBHBIM YIOPYTHUM DPACTSDKEHHEM peMHs; 2) TepeMelIeHHEeM OJHOTO M3
IIKWBOB OTHOCHUTENILHO JIPYyroro; 3) HaTsDKHBIM POJUKOM; 4) aBTOMaTUYECKUM
YCTPOMCTBOM, OOECHEUMBAIOIIMM DPETYIUPOBAHNE HATSKEHUS B 3aBUCHMOCTH OT
nepenaBaeMoi Harpy3Ku.

[Tpu mepBoM crnocoOe HaTsSKEHUE HA3HAYAETCA IO HauWOOJIbLIEH Harpyske ¢
3amacoM Ha BBITSKKY PEMHS, MPU BTOPOM U TPEThEM CHOCO0aX 3amac Ha BBITSIKKY
BBIOMPAIOT MEHbIIIE, MPU YETBEPTOM — HATSHDKEHHE HU3MEHSETCS aBTOMATUYECKU B
3aBUCUMOCTH OT Harpy3k, 4To OO€CleYMBaeT HAWJIy4lIUe YCJIOBHUS IJisi pabOThI
PEMHSL.
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KnunoBble, MOJUKIMHOBBIE, 3yOUaThie U OBICTPOXOAHBIE IOCKUE U3TOTOBIISIOT
OECKOHEYHBIMU 3aMKHYTHIMH. [IJ0CKHe peMHH NpeuMyIIeCTBEHHO BBITYCKAIOT
KOHEYHBIMH B BHJIE€ JJIMHHBIX JEHT. KOHIBI TaKUX PEMHEN CKJIEHBAIOT, CIIMBAIOT WA
COCIMHSIOT METAJUIMYECKUMHU CcKoOamH. MecTa COEIMHEHHs] PEMHEH BBI3BIBAIOT
JUHAMUYECKAE Harpy3k, 4TO OIPAHWMYMBAET CKOPOCTh peMHs. Pa3spymieHue sTux
PEMHEN NPOUCXOAUT, KaK IPABUJIIO, IO MECTY COECTUHEHHSI.

Jocmouncmea peMEHHBIX Iiepefad TpeHueM: 1) BO3MOXKHOCTh Iepeaayuu
JIBVKEHUST HA 3HAUYUTENIbHBIE PACCTOSHUSA; 2) BO3MOXHOCTh PAabOTHI C BBICOKUMU
CKOpPOCTSAMH; 3) TIUIaBHOCTh H MAaJOUIYMHOCTb paloThl; 4) mperoxpaHeHue
MEXaHU3MOB OT PE3KUX KOJIEOAHWU HArpy3Kd M YJapoB; 5) 3allMTa OT MEPErpy3Ku B
pe3ynbTare NpPOCKAIb-3bIBAHMS PEMHS MO MIKMBY; 6) NpOCTOTa KOHCTPYKLIMH,
OTCYTCTBHE HEOOXOAMMOCTH CMAa304YHOM CUCTEMBI; 7) Maasi CTOUMOCTb.

Heoocmamxku: 1) 3HaunTENbHBIE TA0APUTHBIE Pa3MEPHI;

2) 3HAYUTEbHBIE CUJIbI, IEWCTBYIOIINE HA BaJbl U ONIOPHI;

3) HEMOCTOSTHCTBO NEPENATOYHOTO OTHOUIEHUS; 4) MaJblid CPOK CIY’KOBI peMHEM
B OBICTPOXOHBIX Mepeaayax; 5) He0OX0AUMOCTh 3aIIUTHI PEMHS OT MOMaJaHus Macla.

3y0OuaTo-pemMeHHas rnepeayda

3yOyaTble pEMHU BBIMOJHSAIOT OECKOHEUHBIMU IUIOCKMMHM C BBICTYNIAMH Ha
BHYTPEHHEHW IMOBEPXHOCTU, KOTOpbIE BXOASAT B 3allelJICHUE C 3yObSIMHM Ha HIKHMBaX
JlocTonHCTBA nepead: OTHOCUTENBHO Malible Ta0apUThI, MOCTOSIHCTBO MEPEIATOYHOTO
yucina, Beicokuil KIIJI, manbie cuiibl, IEUCTBYIONIME Ha Bajibl. X MPUMEHSIOT MpH
BBICOKHMX CKopocTsax (mo 50M/c), mepenaTodyHbix yuciaax ao 12, momHocTax g0 100
kBT. HegoctaTok — MpUBOJ HE 3allMILEH OT MEPETrPy30K 3a CUET MPOCKAIb3bIBAHUS
PEMHSL.

PemMun gomkHbl 007amaTh  BBICOKOW MPOYHOCTBIO MPU  MEPEMEHHBIX
HANPSDKEHUSAX, H3HOCOCTOMKOCTHIO, MAaKCHUMAJIbHBIM KOX((GUIMEHTOM TpEHUS Ha
pabo4nx NOBEPXHOCTIX, MUHUMAIbHON U3rHOHOM KECTKOCTBIO.

KOHCTpYyKIIMI0O pEMHEN OTIMYAET HAJIMYKME BBICOKOIPOYHOI'O HECYLIEro CIIos,
PacmoI0KEHHOTO BOIU3U HEUTPaIbHOM TMHUU cedeHusl. [[OBbIIeHHbIN KO3 PUIIHeHT
TpeHHs 00eCTIeYnBACTCS MPOMUTKON PEMHSI MM IPUMEHEHUEM O0KIIaI0K.

[Tnockue pemau (puc. 2.5, a). OtauyaroTcs 00JbIIONH THOKOCTHIO M3-3a MaJoTo
OTHOUIEHUS TOJIIMHBI peMHs K ero mupuHe. Haubonee mnepcrneKTUBHBI
CUHTETHYECKME PEMHH BBUJlY UX BBICOKOM IMPOYHOCTH M OJATOBEHYHOCTH. Hecymmii
CJIOM 3THX PEMHEH BBIMOIHAETCS M3 KallpOHOBBIX TKaHEH, MOJMIPUPHBIX HUTEH.
Martepuan ppUKIIMOHHOTO CIO0SI — MOJUAMU] WIIH Kay4yK.

Puc. 2.5. - CeueHnust peMHeit

CuHTeTUYECKHEe PEMHHU M3TOTOBJISIOT OECKOHEYHBIMU M HCIMOJIBb3YIOT, Kak
npaBuio, npu ckopoctu Oonee 30 w/c. [lpm MEHBIIMX CKOPOCTAX MOTYT
UCIIOJIb30BAaThCS KOHEYHBIE MPOPE3UHEHHBbIE WM OECKOHEYHBbIE KOPIIHYPOBBIE U
KOpATKaHeBble peMHU. [Ipope3uHeHHBbIE PEMHU COCTOSAT U3 TKAHEBOTO Kapkaca,
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MMEIOIIEr0 OT TpeX J0 WIECTH CIOEB W HAPYKHBIX PE3UHOBBIX OOKJIAIOK.
KopaiHypoBble peMHU COCTOSIT U3 HECYIIETO CJ0s, COAEPKAILEro OAUH Psii CUHTETH-
YEeCKOro KOPJIIHYpa, CBS3YIOIIEH pEe3UMHBl M TKaHEBBIX 00kmanok. Koparkanesbie
PEMHU UMEIOT HECYLIIUI CJIOM U3 JBYX CJI0€B OOPE3NHEHHON BUCKO3HOM TKaHMU.

KnunoBeie pemun (puc. 2.5, 6). UMmeror TpanenueBuaHoe ceueHrue ¢ OOKOBBIMU
paboyuMU CTOPOHAMHM, COIPHUKACAIONIMMUCS C KaHAaBKaMU Ha IIKUBax. biaronaps
KJIMHOBOMY JEHCTBHIO PEMHH 3TOr0 TUMa 00JafaloT MOBBIIMICHHBIM CHEIJICHUEM CO
mkuBaMu. Cuna TpeHus:

Frp=2dF,f. (2.6)

KiuHOBBIE peMHM MpPU TOM K€ HATSKEHUU OOECIEeYMBAIOT NMPUMEPHO BTPOE
OO0JIBIIYIO CHJTY TPEHHS IO CPABHEHUIO C TUIOCKUMU. M3-3a OONBIION BBICOTHI CEUCHUS
B KIIMHOBBIX PEMHSX BO3HHUKAIOT 3HAUYUTEIHHBIC HAMPSDHKEHUS TPH W3THOE PEeMHs Ha
IIKUBaX. OJTU HANPSHKEHUS SBISIIOTCS MEPEMEHHBIMU U BbI3BIBAIOT YCTATOCTHOE
paspyuieHre pemHsi. KIIMHOBBIE pPEMHHM BBINYCKAIOTCS TPEX THUIIOB: HOPMAaJbHOTO
CEUYEHUS, Y3KHE U IUPOKHUE (7151 BAPUATOPOB) U PA3TUYHBIX IO IJIOIIAA CCUCHUIA.

CoBpeMEHHBIMU CTaHJAPTaMU TMPEAYyCMATPUBACTCS CPAaBHUTEIHLHO HEOOJBIIOE
YUCJIO CEYCHUN KIWHOBBIX U TOJUKIMHOBBIX peMHeil. Tak umeercs (B mopsiake
BO3pACTaHUs UX pa3MEpOB) IMIECTh HOPMaJbHBIX ceueHuit (Z, A, B, C, D, E) u uetnipe
y3KHX CEUEHMsI KIMHOBBIX peMHel, a Takxe Tpu ceueHus (K, JI, M) nmonukimHOBBIX
pEMHEMN.

VY3Kkue peMHH JOMyCKaloT OoJblliee HATsXKeHUe U 0osiee BBICOKUE CKOPOCTH (10
40m/c), nepenaroT B 1,5-2 pa3a OOJBIIYyI0O MOIIMHOCTh IO CPaBHEHHUIO C PEMHSIMU
HOPMAaJIbHOTO ceueHHs. B HacTosiniee BpeMsi IPUMEHEHUE Y3KUX PEMHEN CTAHOBSTCS
npeobsaaronuM. PeMHU BBIMYCKAIOT pa3IMYHBIMU MO IUIOMIAAU MONEPEYHOrO
CEYCHHUS] M WCIHOJB3YIOT IO HECKOJbKO B OJHOM KOMIUIEKTE. OTO MO3BOJSET
YMEHBITUTh AUaMETPATIbHBIE pa3Mepsbl nepenaun. Yncao peMHel B KOMIUIEKTEe 0ObIY-
HO OT JBYX JO BOCBMH M OIPAaHHYMBAETCS HEPABHOMEPHOCTBIO paCIpeaesICHUs
MepeaBacMoil Harpy3KkH MEKy PEMHSIMH.

[TommuknuHOBBIE pemMHU (cM. puc. 2.5, B). [IpeacraBmsitor coboii 6eckOHEUHbBIE
MJIOCKUE PEMHHU C MPOAOILHBIMHU KIMHOBBIMU peOpaMy Ha BHYTPEHHEH MOBEPXHOCTH.
OTH pEeMHHM COYETalOT THMOKOCTh IUIOCKMX PEMHEW U MOBBIINIEHHOE CIIETUIEHHE CO
IKWUBaMU, XapaKTEPHOE ISl KIMHOBBIX PEMHEN.

KiIMHOBBIE ¥ TOJMKIMHOBBIE PEMHU BBITYCKAKOTCA MPOPE3UHEHHBIMH C
HECYIIUM CIIOEM W3 CHUHTETHYECKMX IIHYpoB. i1 WIHYpOB KOpJa MNPUMEHSIOT
MOJIMAMUJIHBIE U MOJIMA(PUPHBIE BOJIOKHA, JIJIS Iepeaad ¢ 0c000 BHICOKOW Harpy3kou —
KeBiap. PEMHHM ¢ KOpJIOM M3 KEBJIapa UMEIOT BBICOKYIO IMPOYHOCTh, IPAKTUUECKU HE
BBITATUBAIOTCS (MOAYJb ynpyroctu npu pactskennu E = 2500 MlIla B oriinuue ot E =
300.. .600 MIla nyist kKOpaa U3 APYrux BOJOKOH). BeImyckaloTCsl TakKe KOPATKAHEBBIC
KJIIMHOBBIE PEMHU C HECKOJBKHUMH CIIOSMH TKaHU, OHU UMEIOT MEHBIIUH MOIYih
YIOPYTOCTH U Jy4llle paboTaloT Npy yaapHON HarpysKe.

DOpUKUMOHHBbIE MepeaaYn

Hepezxatm, pa60Ta KOTOPBIX OCHOBAHA Ha HCIIOJIB30BAHHUN CHJII TpPCHUA,
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BO3ZHHKAIOIINX MEXKITY pab0YMMHU TOBEPXHOCTSIMU JABYX MPUKATHIX APYT K APYTY TEI
BpaIeHus!, Ha3bIBAIOT (DPUKITMOHHBIMU TIEPETadaMHU.
Jliis HopManbHOU pabOTHI epeaun HeoOX0uMOo, YTOOBI criia Tpenus Frp Obiia
OombITie OKpYkHOM cuiibl Fy, ompenenstonieli 3a1aHHbINA BPAIIAOIINil MOMEHT:
Fi < Fp. (2.7)
Cuna TpeHnus:
FTp = an, (28)
rae F, — cuna mpuxatus kaTkoB; f — KoaQhuimeHT TpeHusl.
Hapymenue ycnoBus (2.7) npuBoAUT K OYKCOBAaHHUIO W OBICTPOMY H3HOCY
KaTKOB.
B 3aBucumocTr OT HazHaueHUs (PPUKITMOHHBIC MEpEAadd MOXKHO Pa3IeiuTh Ha
JIBE OCHOBHBIC TPYMIIBI: MEpPeAadnd ¢ HEPETyIUPyEeMbIM MEPEAaTOYHBIM OTHOIICHUEM
(puc. 2.6); perynupyemble Tepefadyu, Ha3bIBa€Mble BapUaTOpaMU, MO3BOJISIOMIUMHU
IJIaBHO (OECCTYNEeHYaTo) U3MEHSTh MepelaTOuYHOe OTHOLIEeHUE (puc.2.7).

b
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Puc. 2.7. Cxema Bapuaropa.

Paznuyaror nepenaun ¢ mapajsieaIbHBIMUA U MEPECEKAIOIIUMHUCS OCSIMU BaJIOB; C
UIMHAPUYECKON, KOHUYECKOM, IIapOBOM WJIM TOPOBOM MOBEPXHOCTHIO pPabOUMX
KATKOB; C IMOCTOSIHHBIM WJIM aBTOMAaTHYECKH PETYIUPYEMBIM IMPUKATHEM KATKOB, C
MPOMEXYTOUYHBIM (PPUKIIMOHHBIM 3JIEMEHTOM HJIM 6€3 HEero U T.J.



21

CxeMa mpocreiilield HeperyaupyeMol nepeaadn uoOpaxeHa Ha puc. 2.6. OHa
COCTOMT U3 JIBYX KaTKOB C IJIaJKON IMUIMHIPUYECKON MOBEPXHOCTHIO, 3aKPETIICHHBIX
Ha MapajuieJbHBIX BaJlax.

VY no6oBoro Bapuaropa (puc. 2.7) Bemymuii KaTOK A MOXKET MepeMeniaThCs
BJ0JIb cBoell ocu. [lpm 3TOM mnepegaToyHOE OTHOILIEHWE IUIABHO H3MEHSETCS B
COOTBETCTBUM C H3MEHeHueM pabodero auamerpa d; Bemomoro nucka b. Ilpu
nepexojie Karka A Ha JIEBYIO CTOPOHY HalpaBiieHHe BpalleHus qucka b usmensercs —
BapuaTop 00J1a7]aeT CBOMCTBOM PEBEPCUBHOCTH.

OpUKIIMOHHBIE TMepefayd C TMOCTOSHHBIM TEPEeIaTOYHbIM  OTHOIICHHEM
OPUMEHSIOT CPABHUTENbHO peako. VX obmacth orpaHM4MBaEeTCsl MPEUMYILECTBEHHO
KMHEMaTUYECKUMH LETISIMA MIPUOOPOB, OT KOTOPBIX TpeOyeTcsl IIaBHOCTh JBHKEHUS,
OecIryMHOCTh pa0OoThI, O€3yIapHOE BKIIIOUCHHUE HA X0y | T.II.

@OpuKIMOHHBIE BApUATOPHI MPUMEHSIOT AOCTATOYHO IIUPOKO IJis 0OecreueHus
OecCTyneHuaToro peryjiupoBaHUsl CKOPOCTH B CTaHKOCTPOEHUH, TEKCTHIIbHBIX,
OymarojenarelbHBIX W JpYrUX MalldHax W npubopax. B aBmactpoenun
GpUKIIMOHHbBIE Tepefaud He NpUMEHSIoTCs. [[nama3zoH mepemaBaeMbIX MOITHOCTEH
00BIYHO HaxoAuTcs B npeaenax 10 10 kBT, Tak kak npu 607bIINX MOITHOCTAX TPYAHO
o0ecreunTh He0OX0AUMOE YCHIIUE MPUKATHS KaTKOB.

CymiecTByeT 1Ba BHUAA MNPUXKATUS KATKOB: C MOCTOSHHOW CHJIOM, KOTOPYIO
OMPEIENSIOT 10 MaKCUMAJIbHOM Harpy3ke nepeiayu; ¢ peryjaupyeMoin Cuioil, kKotopas
aBTOMATHUYECKU M3MEHSIETCS ¢ U3MEHEHUEM Harpy3ku. Jlyunire nokasarenu noixyqyaror
IPU CAMOPETYIUPYEMOM MPHKATHH.

Cnoco0 mpmwkaTtusi KaTKOB OKa3bIBaeT OOJBIIOE BIUSHHE HA KAaYECTBEHHBIC
xapaktepuctukn nepegaun: KIIJ[, mOCTOAHCTBO mepeaaTOYHOrO OTHOIIECHUS,
KOHTaKTHYIO IPOYHOCTh U U3HOC KAaTKOB.

Ienubie nepegaun

[lenmnas mepemaya — 3TO MEXaHHU3M, COCTOSAIIMU M3 Beaymed 1 u Bemomon 2
3BE3/I0YEK M OXBaThIBarolieil ux menu 3 (puc. 2.8). B cocraB nepegauu Takke 4acto
BXOJIAT HATSHKHBIE M CMA30YHbIE YCTPOMCTBA, OrpakaeHus. Bo3MOXHO NMpuUMeHEeHue
HECKOJIBKHUX BEJIOMBIX 3Be3/104€K. LIenb COCTOUT M3 COETMHEHHBIX IAPHUPHO 3BEHBEB,
3a CYEeT 4Yero 00ecrneynBaeTcss rTMOKOCTh LIETH.
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Puc. 2.8. Cxema 1ienHoi nepegayuu

JlocTOMHCTBA LIEMHBIX Hepeaay: 1) BO3MOXXHOCTb MPUMEHEHHUS B 3HAUYUTEILHOM
JIMara3oHe MEXKOCEBBIX pACCTOSIHUM; 2) MEHbIIME, YeM Yy PEMEHHbIX Iepejad,
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rabapuThl, 3) OTCYTCTBHE IpocKaib3biBaHus; 4) Beicokuii KIIJI; 5) oTHOCHMTEIbHO
MaJible CWJIbI, JACHCTBYIOIIME Ha Bajbl; 6) BO3MOXKHOCTb NEpeaaud JABUKEHUS He-
CKOJIBKHAM 3BE€3/109KaM; 7) BO3MOKHOCTb JIETKOU 3aMEHBI LIETIH.

Henocratku nenHbeix nepenad: 1) HEM30€AKHOCTh U3HOCA APHUPOB LIETH U3-
3a OTCYTCTBHUSI YCJIOBUW [IJIsi KUAKOCTHOIO TPEHHUsS; 2) HEMOCTOSHCTBO CKOPOCTU
JBUKEHHSI 1IeTIH, OCOOEHHO MPHU MaJIbIX YUCIaX 3yObeB 3Be3/104€K; 3) He0OXOIUMOCTh
0ojee TOYHOM YCTAHOBKM BaJIOB, 4YeM JJs KIMHOPEMEHHOW rmepenauu; 4)
HEOOXOAMMOCTh CMa3bIBAHUS U PETYIIUPOBKHU.

[lenn mo Ha3HAYEHUIO MOAPA3JCISIIOT HA TPU TPYHnbl: 1) rpy30Bble — ISt
3aKpeIIeHNs IPy30B; 2) TATOBbIEC — JIJIsl IEPEMEIIECHHUS TPY30B B MAIIMHAX HEMPEPHIBHOTO
TpaHcnopra (KOHBeHepax, MOJBbEMHUKAX, 3CKAJIATOpax W [Ap.); 3) MPHUBOAHBIE — JUIS
nepeauu IBHKEHHUSL.

3Be3704UKa — AJIEMEHT Nepeaaun, nepeaolnil Kpy TSIl MoMeHT. B niepenaue
paznuyaroT BEAOMYIO U BEAYLIYIO 3BE3J0UKH.

Yucno  3yObeB  3BE30YEK  OTPaHUUMBACTCA  M3HOCOM  IIAPHUPOB,
JUHAMUYECKUMHU Harpy3kaMd W IIyMOM Iiepenayu. UYeM MeHblle 4ucio 3yObeB
3BE370YKHU, TEM OO0JIbIIIE U3HOC, TaK KaK yroj MOBOPOTa 3BEHA MPH HaOEraHUH LIeTIH Ha
3BE3/I0UKY U cOeraHuu ¢ Hee paBeH 360°/z.

MuHuManbHOE YKCIIO 3yObeB Majioil 3BE3J0YKH JIJIsi CUJIOBBIX Mepenad oOLIero
Ha3HAYEHUS BHIOUPAIOT MO SMIIUPUYECKOIN 3aBUCUMOCTU

zlmin=29-2u (29)

[Ipy HU3KHUX YACTOTAX BPAIICHUS Zimin MOXET ObITH yMeHblieHO mo0 13. [lns
BBICOKOCKOPOCTHBIX Mepeaad ¢ V>20M/C IPUHUMAIOT Zimin >3 5.

Yucio 3yOobpeB O0BITION (BEIOMOI) 3BE3I0UKH

Z,=71u (210)

[Io mepe W3HOCA HIAr LENW YBEJIUYUBAETCA M €€ MIAPHUPHI NOJHUMAIOTCS 10
npoduiao 3yda 3Be310YKH Ha OOJBIIUN THAaMETpP, YTO MOXKET MPUBECTU B KOHEYHOM
CYeTe K BBIXOAY IENH U3 3aleIUICHUs cO 3Be3A0ukor. I[Ipum sTOoM mpenenbHO
JOMyCTUMOE YBEJIMUCHHME IIara IEeMd TeM MEHbIIe, 4eM OOJbIlIe YHCI0 3yObeB
3Be3/104KH. [103TOMY MakCHMaJIbHOE YHCIIO 3yObeB OOJIBIIION 3BE3J0UKH

Zomax—120 (2.11)

[IpennodTuTeIbHO MPUHUMATh HEUETHOE YMCIIO 3yOBhEB 3BE3/I04EeK (OCOOEHHO
Majoi), 4YTO B COYETAaHUU C YETHBIM YHCJIOM 3BEHBEB IIEMH CIOCOOCTBYET
PaBHOMEPHOMY H3HOCY IIAPHUPOB ILIeNH U 3yObeB 3Be3aouek. [1o 3Toil ke mpuduHe
’KeJaTeILHO BEIOMPATh YHCIIO 3yObEeB MajIOH 3BE3I0UYKH M3 PsIIa MPOCTHIX YHCEIL.

Yacmomsl épaujeHuss 36e3004eK U CKOPOCMb Yenu OTPAHUIUBAIOTCS CHIIOU
yaapa B 3allellJICHMH, M3HOCOM IIApPHUPOB M IIyMOM Iepeaadyu. CKOpOCTh Ienu
OOBIYHO COCTaBISET OKOJIO 15 M/c, HO B mepedaadyax BBICOKOIO KadyecTBa IIpHU
3¢ (HEKTUBHOM CMa3bIBaHUM JTOCTUTACT 35 M/C .

OnTumanbHOE MEXKOCEBOE PACCTOSIHUE

a=(30...50)t, (2.12)
rjae t — mar nemu.

[Ipn a<30P HaGmromaercss YCKOPEHHBIM HM3HOC IIAPHUPOB IIEMU B CBS3U C
MOBBIIICHHON YaCTOTOM BXOJla Ka)KJI0ro mapHupa B 3auemieHue. [Ipu a > S0P naxe
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HEOO0IBIION U3HOC KAXOTO MAPHUPA BbI3bIBAET 3HAUUTEIHHOE YIJIMHEHUE LIETIH, YTO
MPUBOJNT K HAPYIICHUIO €€ 3alleTICHUs ¢ 3yObsiMu 3Be309eK. OOBIYHO MEKOCEBOE
pPacCTOSIHUE OTPAHUYUBAIOT BEIMUMHON amax= S0t.

Ilepenayu BUHT-TaAMKAa

[lepenaun BUHT-Taiika TpenHa3HA4YEeHbI JJIA MPeoOpa3OBaHMs BPAIATEIHHOTO
JIBYKEHUSI B MOCTyNaTeJbHOE U HA000poT. B »THX mepegavyax HCHONB3YIOT Maphbl
BUHT-TaliKa CKOJIb)KeHus (puc.2.9, a) unu kadyenus (puc.2.9, 6).

JlocToMHCTBaMH Tiepeiad BUHT—Tailka SBJISIOTCS OOJBIION BHIUTPHINI B CHUIIE,
BBICOKAsi TOYHOCTh MEPEMEIICHU, Mallasg METalJIOEMKOCTb, YTO MO3BOJSET IIUPOKO
UCIIOJIK30BaTh HMX B TPY30MOIBEMHBIX MEXaHW3Max, HampUMeEp, B BHUHTOBBIX
JOMKpaTaXx, B MEXaHHW3Max II0Jauy CTaHKOB U TMpPHUBOAAaX poOOTOB, a TakKke
U3MEPUTEILHBIX U PETYIMPOBOYHBIX MEXaHU3MAX.

K Henmocratkam cnenyer otHectu Hu3kuu KIIJ[ B mepenadax CKOJIBKEHUSA U
CJIOKHOCTB U3TOTOBJICHHUS B IIepeadax KaueHHsl.

[lepenaun CKONBKEHUS COXPAaHWIM UIIMPOKOE MPUMEHEHHE BCJEICTBUE
IPOCTOTHl KOHCTPYKIIMU M OTpaOOTAaHHOM TEXHOJOTUM MOJy4YeHHs pe3bObl. B mensax
noseimieHus KIIJI B mepegauax BHUHT-ralika CKOJBXEHHUS HCIOJIB3YIOT PE3bObI,
UMEIOIIME TOHM)KEHHBIM TpHUBEACHHBIM Kodhduiment tpenus. K HUM oTHOCATCA
TpamneuneujaayibHble W YINOpHble pe3nObl (puc.2.10) ¢ yrimamu pabouero mnpoduis
COOTBETCTBEHHO 15 m 3°.

Puc.2.9 Tlepenaua BUHT-raiika: a — CKOJILXCHUS; 0 — KaueHUs

Puc.2.10 Buabl ceyenuii BUTKa pe3bOBbl.

TpaneuennaneHyo pe3p0y B OCHOBHOM JUala3oHE JUAMETPOB BBIIOJIHSIOT
MEJKOM, cpeaHeil n KpymHoW. OCHOBHOE NpPUMEHEHHE HAaxXOJUT CpelHsAs pe3noa.
VYnopHble pe3b0bl NPUMEHSIOT IPU JACUCTBUU HA Nepenady OOJbIION OJTHOCTOPOHHEN
Harpy3Kku, HallpuMep, B IPECcax UM HAXKUMHBIX YCTPONUCTBAX MPOKATHBIX CTAHOB.

[lapa BuHT-raiika JOJDKHA 00JIalaTh BBICOKOW HM3HOCOCTOMKOCTBIO U
COTIPOTHUBIIIEMOCTHIO K 3aenaHuto. [103ToMy 0OBIYHO UCTIONB3YIOT CTaJbHbIE BUHTHI B
COUYETAaHNUHU C OPOH30BBIMHU, PEXKE YYTYHHBIMU raiiKaMu.
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JInsi BUHTOB OOBIYHO MPUMEHSIIOT KOHCTPYKIMOHHBIE YJIYYIIEHHBIE CTaJH,
Hanpumep, cTtanb 45 wmm crans S50; ecnM NpU  U3TOTOBIEHUM BHHTOB
MPEIYCMAaTPUBAIOT 3aKANKY (C MOCIEAYIONeH MUTM(OBKOW), TO MPEATOYTHTEITHHBIMA
apisitorcss ctanu 6517 m 40X. B wmensx yMeHblIeHHs KOpoOJsieHus (MCKaKEHUS
pa3MepoB) BMECTO 3aKajJKU MPUMEHSIOT a30TUPOBAHUE; B 3TOM CIIy4yae HMCHOJIb3YIOT
cramu tuna 40X®PA, 18XI'T u ap. Ilpu azoTupoBaHMM HOCTUTACTCS HAUOOJIbINIAS
TBEPJIOCTh IMOBEPXHOCTH, YTO OOECIEeUYUBACT TMOBBIINICHHYIO H3HOCOCTOUKOCTH
nepenavu.

["aliki BBIMOJHSIIOT W3 OJIOBIHHUCTBIX OpoH3, Hampumep, bpO10d1, B meHee
OTBETCTBEHHBIX KOHCTPYKLMIX U3 0e3ooBsiHucTOrO ciaBa LIAM 10-5, a mpu Manbix
CKOPOCTSX U Harpy3kax HUCIONb3YIOT aHTU(PUKITMOHHBIN IyTYH.
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Tema 3. Bajibl, ocH, HX OIOPBI U MY(PTHI
BaJibl M ocH: KOHCTPYKUMS

Bpamaromuecss wiu Kadaromuecss JeTald MEXaHW3MOB YCTaHABIMBAIOT Ha
BaJIaxX WUJIM OCSAX, KOTOPBIC ICHTPUPYIOT TH JE€TAIN OTHOCUTEIHLHO OCH BPAIICHUS HIH
KayeHHUs.

Ban monnepxvBaeT CHIANIME HA HEM JCTalld M TMEpenaeT KpYTSIIUA MOMEHT.
[Ipu paboTe Bam WCHBITHIBACT W3TMO W Kpy4deHHWE, a B OTACIBHBIX CIIydasx -
JIOTIOJTHUTEIBHO PACTSHKEHUE U CKaTHE (Bajl, HA KOTOPOM CHIHT YEPBSIIHOE KOJIECO).

Ochb TOBKO TOAEP)KUBACT BUAIINE HA HEH neTanu. B oTiimune oT Baja OHO HE
nepeaaeT KpyTsauii MoOMeHT. OCh UCTIBITHIBAET B OCHOBHOM WM3THO, MHOTJA — HM3THO
u coxkarue. Ocu OBIBAalOT BpallaroIvecs W HEMOABWXKHBIE. Bamsl - Bcerma
BpaIIaronuecs.

1. ITo dhopme reomeTprueckoit OCH OBIBAIOT:

a) nmpsimbie (paconnsie) (puc.3.1 a, 6);

0) xonenyatsie (puc.3.1 B);

B) ruokue (puc.3.1 r).

2. [To KOHCTPYKIIMH MPSIMBIEC BAJIbI U OCH OBIBAOT:

a) rmagkue (puc.3.1 a);

0) crynenuarsie (puc.3.1 0).

3. o Tumy cedeHusl BaJIbl U OCH OBIBAIOT:

a) CIUIOIIHBIE;

0) mostbIe.

Puc.3.1. KoHcTpykiinu BanoB: a) IIaKuii; 0) CTyleHYaThIi;
B) KOJICHUATHIN; I') THOKUH.

dopma BaJIOB M OCEH pa3HOOOpa3HA M 3aBUCUT OT BBIMOJIHSIEMOE UMH (DYHKITUH.
NHorpma, Baibl WM3roTaBIMBAIOTCA COBMECTHO C JAPYTUMHU JACTalIMHU, HaIpUMED,
IECTEPHSIMHU, KPUBOIIUIIAMH, YKCIIEHTPUKAMM.

I'mOkue Bandbl M3TOTABIMBAIOTCS  MHOTOCJIOHHONH HABHBKOM  CTaJbHOH
NPY’KUHHOM TNPOBOJOKM HAa TOHKHA ULEHTPaJIbHBIA CTEpKeHb. OHU COXpaHSIOT
JOCTaTOYHYIO THOKOCTH JIMIIb TIPU HEOONBIINX AUAMETPAX, TaK KaK MPU yBEIMUYCHUN
JWaMeTpa MOMEHT WHEPUHUHM CEYCHHMS, a, CJIEIOBATEIbHO, M KECTKOCTh PE3KO
BO3pACTAOT, TIO3TOMY TPH BCEX MOJOKUTEIHHBIX KauyeCTBaX W yA0OCTBE MPHUBOJA,
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TaKhe Bajbl HE MOTYT MeEpelaBaTh CKOJBKO-HUOYJIb 3HAYMTEIHHOW MOIIHOCTH U
MMEIOT CPAaBHUTEIIBHO Y3KOE€ IPUMEHEHHE.

B kadecTBe MaTepHasioB ISl BAJIOB IMPUMEHSIOTCS CPEIHEYIIIEPOIUCTHIE CTAIN
turma  Crt. 40, Cr. 45, CT. 50, C1. 40X, C1.40XH 1 1p., 00BIYHO C TEPMOOOPAOOTKOMA
no cpenneir TBepaoctu. Ileliku BanoB, paboTaromiue Ha TPEHUE B MOAMIMITHUKAX
CKOJIBKEHHUS, T0JDKHBI UMETh Oosiee TBepayto noBepxHocTh (HRC=50-60), uto Mmoxer
OBITH JOCTUTHYTO MpUMEHeHueM 3akainku TBY win neMeHTaum 1 3aKaiki.

XapakTepHOl OCOOEHHOCTBIO BAaJOB SBJISETCA TO, YTO OHHU PaAbOTAIOT MpHU
[UKJIMYECKOM U3rube Haubojee OMNacHOr0 CHMMETPUYHOTO IHKJIA, KOTOPBIN
BO3HUKAET BCJIEICTBHE TOTO, YTO Baj, Bpalasich, TOBOPAYUBAETCA K JEHCTBYIOLIUM
M3rudaroIMM Harpy3skam TO OJHOHM, TO JApyroil crtopoHoil. Ilpu pazpabotke
KOHCTPYKLIMHU Bajia JOJKHO OBITH 00palleHo camoe MPUCTabHOE BHUMAHKUE Ha BBIOOP
NpaBHIIbHON ero (Qopmbl, YTOOBI M30€XaTh KOHLEHTPALUKM HANpPsDKEHUH B MecTax
MEPEXOJ0B, MPUYUHON KOTOPBIX MOTYT OBITH YCTaJOCTHbIE paspyuieHus. C 3To
IIEJIBIO CIIeAyeT N30eraTh:

a) pe3KUX MEePexX0J0B CEUCHUN;

0) KaHaBOK U MaJIbIX PaInyCOB CKPYTJICHHUIA;

B) HEKPYTJIbIX OTBEPCTHIA;

r) rpy0oii 00paboTKH TOBEPXHOCTH.

JIJisl OLIEHKW MPaBUIILHOTO BBIOOpA reoMeTpUuecKoi (pOpMbI Bajia MOIb3YIOTCA
I'UIPABINYECKON aHATIOTUEH, KOTopas riaacuT: «Eciu KOHTYp JeTaiu Npe/ICTaBUTh Kak
TpyOy, B KOTOPOU JIBHXKETCS )KHJIKOCTb, TO TaM, II€ TOTOK TYpOYJIEHTHBIN, BOBHUKHET
KOHIEHTpAIUS HAPSDKSHUI.

Bai ycranaBinuBaeTcsl Ha OMOPBI.

Onopsbt — 3TO YCTPOWMCTBA, NOIJIEPKHUBAIOIIME BaJlbl U OCH B 3aJlaHHOM
NoJIOKeHUU. [langha — 9TO 4acTh Baja WIM OCH, OXBaTbiBaeMasi onopoil. OHu gensarcs
Ha: [IUIbI, HIEHKHU U IATHI (puc. 3.2).

Hlun — 510 nanda, pacrojio’keHHasi Ha KOHIIE Baja.

Hlefika — 310 Handa, pacmnonoXeHHas B CpeIHEeH 4acTH Bajia WU OCH.

dopma MUMOB M IIEEK MOXET OBITh IWIMHAPUYECKOH, KOHUYECKON u
chepuyeckoil. [Ipu neficTBUM OCEBBIX HArpy30K Handbl HA3bIBAIOTCA MSATAMH.

Wedxa _

Puc.3.2. KOHCTpYKTUBHBIE 3JIEMEHTHI BaJja.
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Hns  ynobctBa cOOpKM M PaBHONPOUYHOCTH  Ballbl  M3TOTABJIMBAIOT
CTYIIEHYaTbIMH, C KPYIJIBIM MONEPEYHbIM cedueHueM. llepexon oT ogHOro auamerpa
CTYIIEHHM K JPYroMYy BBIIOJHSETCS N0 paauycy (ranrens); aid oOneryeHus
nuioBaHUS BMECTO TalTENH JEJal0T KOJBLEBYIO IMPOTOYKY, OIHAKO CIIEAYyeT
YUUTBIBaTh, 4YTO TaJITEIb M MPOTOYKA-KOHIIEHTPATOPbl HAINPSHDKEHUH, W HAA0
CTPEMUTHCS K MUHUMHU3ALUU UX YHUCIIA.

K KOHCTpyKIMM BajOB NPEIBSABISIOT CIEAYIOIIME OCHOBHBIE TEXHUYECKHUE
TpeboBaHMUs.

1) obecnieueHrne COOCHOCTH MOCAOUHBIX MECT;

2) OTCYTCTBHE HEKPYIJOCTH, KOHYCHOCTH W OTPAaHKH Yy LWIMHAPUYECKUX

YYaCTKOB;
3) nepneHANKYISIPHOCTh OIOPHBIX TOPLIOB;
4)  HeoOXOOMMOE  KauecTBO  MOBEPXHOCTH,  XapakTepu3zyemoe €€
HIEPOXOBATOCTHIO;

CoocHOCTh OCAIOUHBIX MECT oOecneunBaeTcsl ykazanueM jnomnycka no CTCOB
636-76. Jlomycku Ha pa3Mepbl M KIAacChl IIEPOXOBATOCTH HA MOCAJI0YHBIC
MOBEPXHOCTU OMNPEACNAIOTCS BBHIOPAHHBIM KBAJIMTETOM Mocaiku. Jns peranei,
TpeOYIOIIUX TOYHOIO MPOCKTUPOBAHMS HA BaLy MPUMEHSIOT MEPEXO0HbIE TOCAJKH, HO
7 u 8 kBanmuTeTy. [Ipu 3TOM nepenady KpyTsAIIEro MOMEHTA C BaJjia Ha MOCAXEHHYIO Ha
HEro JeTaldb OCYHIECTBIISIOT C IMOMOIIBIO Pa3IUYHBIX COCIMHEHHH (IITU(TOBBIX,
IIMOHOYHBIX, IUIMIIEBBIX). B ManmoraGapuTHbIX peayKTopax MPOU3BOAAT (DUKCAIUIO
netanei IMTUPTOM, CTOMOPHBIM BUHTOM, a TakKe C TMOMOUIBI0 HEMOJBUXKHBIX
HaCaIoK.

Ha pabouem uepTeke Baia yKa3bIBalOT MIEPOXOBATOCTh IMOBEPXHOCTH, BUJ
MOKPBITUS U TEPMUYECKONW 00paOOTKH, BEIMUMHBI PATUANBHBIX M TOPLEBbIX OWEHUN
MOCAI0OYHBIX MOBEPXHOCTEH, IPU HAJMYUU 3yObEB MPUBOIAT 3yOOpE3HYI0 TaOIHIly B
cootBerctBUM ¢ ['OCTom. Kpome Toro, Ha ueprexe YyKa3bplBalOT OCHOBHBIE
TEXHUUYECKHE TPEOOBAHMUS.

IIpumep:

1) [ToBepxHOCTH 3y0a azoTupoBath Ha rayouny 0,05 ... 0,1 MM,

2) TBepiocTh azotupoBanHoU moBepxHOocTH HRC 't 56. ocraneupix HB= 310 ...
340.

3) [loBepxHoCcTH, 0003HAaUEHHBIE X, HE a30TUPOBATH.

4) PabGouyto MOBEPXHOCTh 3y0a MPUTEPETh.

5) Heykazannsle mnpeneibHbIe OTKJIOHEHHS pa3MepoB, oTBepcTuil - mo HI2,
BanoB h12, ocranpHbIx £IT 14/2.

[MoamMNHUKH KavyeHUusl, BLIOOP M pacyeT HA NPOYHOCTH

IToqmMIHAUKY KayeHus - 3TO ONOPHI BPAIIAIOIINXCS WIM Ka4arOLMXCs IETAIEH,
B KOTOPBIX 3JIEMEHTaMU KAau€HHs CIy>XaT I[IapUKH WIA poyuku 2 (puc. 3.3),
YCTAaHOBJICHHBIE MEXKY HAPYKHBIM | M BHYTPEHHHUM S5 KOJBLUAMHU U YIECPKUBAEMBIE HA
OTIPEICIEHHOM PAaCCTOSIHUM JIPYT OT Apyra oboimoit 3, Ha3piBaeMO# cernaparopom. B
npolecce padoThl OJHO W3 KOJell MOJAUIMITHUKA KaK MPaBWJIO HEMOABUAKHO, a Tela
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KaueHUsl KaTATCS MO jkemo0aM KoJsell - TopokkaMm kaueHus 4. B HekoTopbIx THmax
MNOJNIIMNITHUKOB OJHO WM 00a KOJblla MOTYT OTCYTCTBOBaTh /JIi yMEHbBILICHUS
JUAMETPAIBHBIX Pa3MepoB (B HHUX Tella KaU€HUs OMMPAOTCS HEMOCPEACTBEHHO Ha
MOBEPXHOCTh Bajla WIM Kopliyca). Psa NOJIIMIHUMKOB Kad€HHs BBITYCKAETCS C
YIUIOTHEHUsIMA. B  HEKOTOpBIX MOJUIMIIHUKAX KadyeHUs MOXET OTCYTCTBOBATh
cenaparop. llocamounsle NOBEPXHOCTM BHYTPEHHETO M HAPYKHOIO KOJIbLA Kak
IIPaBWIIO IJIa/IKUE HUIMHAPUYECKHE, HO UMEIOTCSI pa3HOBUAHOCTH KOJIEL C OypTUKAMH,
C KaHaBKAMHU, C LMWJIUHAPUYECKUMHU WU CPEPUUECKUMHU BBIEMKAaMH, C OTBEPCTUSMHU
JUIsL TIOJBOZA CMA3KH, C KOHUYECKOM PAacTOYKOM, C HKCIEHTPUCHUTETOM IOCATOYHOU
MOBEPXHOCTU M IIOBEPXHOCTU OEroBOM JOPOXKKH, C BHYTPEHHHM KOJIBLIOM Ha
Pa3KUMHOM BTYJIKE U T. II.

Puc. 3.3. IlapukoBbIil paiuanbHbIi OJHOPSAIHBIN HOITUITHUK

Tunbsl 1 KOHCTPYKTUBHBIE OCOOEHHOCTH TMOAIIMITHUKOB Kau€HUsl MPUBEACHBI B
I'OCT 3395-89, a Takxe B HOpMaJISIX MOAIIUITHUKOBBIX 3aBOJIOB.

JlocTOMHCTBA MOAIIUITHIKOB KAUSHHUS

- CpPaBHUTEIILHO HEOOJIbIIasi CTOMMOCTD BCJIEICTBHE MACCOBOTO MTPOU3BO/ICTBA;

- MaJible IOTE€PHU Ha TPEHUE U HE3HAUUTEIbHBIN HarpeB B Mpoliiecce padoThl;

- MaJible OCEBbIC Pa3MepHhl;

- MPOCTOTAa MOHTAXa,

- BBICOKAsI CTETIEHb B3aMO3aMEHSEMOCTH.

HenocTtatku moAIMIMITHUKOB:

- OoJIbllIME pajiMalibHbIE Pa3MeEphI;

- BBICOKAs! YyBCTBUTEIBHOCTD K YJJaPHBIM M BUOPAIIMOHHBIM Harpy3Kam;

- IIyM, YMEHBIIIEHUE JIOJITOBEYHOCTH MPH MOBBIIICHUU YaCTOTHI BPAILICHUS.

[lonmmMnHUKKM KadyeHUusd KIACCUPHUIMPYIOT MO  CIEIYIOIIMM OCHOBHBIM
MPU3HAKAM.

[To popme Ten kaueHHs: MIAPUKOBBIE M POJIUKOBBIC, MPUUEM TOCIEAHUE MOTYT
OBITh UIMHAPUYECKUMHU, KOHUYECKUMU, UTOJIbYATHIMU, O0YKOOOPa3HBIMU U BUTHIMHU.

[lo wHampaBineHHIO BOCHPUHUMAEMOW HArpy3Ku: paauaibHbIE, PaTUIbHO-
yIOPHBIE, YIOPHO-PA/IUAIbHBIE U YIIOPHBIE.

[lo yuciny psgoB Ten KadyeHHs: OJHOPSIAHBIC, NBYXPSAHBIC, TPEXPAIHBIE,
YETBIPEXPAIHBIE 1 MHOTOPSI/IHBIE.

[Io cnocoOHOCTM camMOyCTaHaBIIMBAThCS: HECAMOYCTAHABIMBAIOLIUECS U
camoycTaHaBiuBaroumecs (chepudyeckue, JOMyCKaOIIUE YroJl Mepekoca BHYTPEHHETO
1 Hapy>XHOTO KoJjiell 10 2-30).
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[To rabapuTHBIM pazMepaM: Ha cepuu (ISl KaKIOTO MOAMIAITHAKA TTPU OJTHOM U
TOM K€ BHYTPEHHEM JTHAMETPE UMEIOTCS Pa3INYHbIC CEPHUH, OTIUYAIOIINECS HECYIICH
CHOCOOHOCTBIO MOANIMITHUKA, T. €. pa3MepaMu KOJIell U Tel KaueHus). B 3aBucumoctu
OT pa3Mepa HapPYKHOTO JUaMeTpa MOANMIUITHUKA W IMUPUHBI, CEPUU TTOIPA3ACISIIOTCS
Ha cBepxJiérkue (puc. 3.4, nos.1), nérkue (puc. 3.4, no3.2), cpeanue (puc. 3.4, 1mo3.3),
Tsokénbie (puc. 3.4, no3.4), nerkue mupokue (puc. 3.4, 1Mo3.5) U cpeaHue IMMUPOKUE
(puc. 3.4, 103.6).

4
; 3
5

Lk

Puc. 3.4. OTHOCUTENIBbHBIE pa3Mephl CEPUI TTOIITUITHUKOB

1. lapuxoBbiii paguanbHbli (puc. 3.5.1) - caMblil MacCOBBIH, pacmpocTpa-
HEHHBII U Ie1eBbld TUI. BocpuHUMaeT paguanbHble U HEOOJIBIINE OCEBBIE HATPY3KU
(mo 70% oT Heucnosb30BaHHON paauanbHOM). IIpumeHsATh cienyer Besne, rAe 3TO
BO3MOYHO.

2. HlapuxoBsrii chepuueckuii (puc. 3.5.2) - camMOyCTaHABIMBAIOIIUNICS THII.
BocrnpuHuMaer paauanbHble W HE3HAYUTEIbHBIE OCeBble Harpy3ku (1o 20% or
HEHUCIOJIb30BaHHOM paaunanbHoi). [IpumMensieTcs Tam, rje 0CH Onop CMEXKHbI WK MpU
THOKUX JYIMHHBIX BajaxX, UMEIOIIUX OOJIbIION TPoruo.

3. lllapukoBslif paguanbHO-ynopHbINA (puc. 3.5.3). BocnpuHuMaet paauaibHbIC
U 3HAaYUTENbHBIE OCEBble HArpy3kud. MMeer T1iyOOKME KaHAaBKH; PA3bEMHBIN -
yCTaHaBJIMBaeTcsa nonapHo. [Ipumensiercss tam, rie OCEeBbIE HArpy3KH CpPaBHUTEIBHO
BEJIMKHU.

1T
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Puc. 3.5. Tunsl DOAIIAITHUKOB KAUE€HUS.
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4. PonukoBbli nwiuHapuydeckud (puc. 3.5.4) - BOCOPUHUMAET TOJBKO
paauanbHble, HO, Oarojaps JIMHETHOMY KOHTAaKTYy, OOJIbIIIKE MO BEIUYMHE HArPY3KHU.
[IpumensieTcs Tam, rje HET OCEBBIX HArpy30K.

5. PonukoBbiii chepuyeckuit (puc. 3.5.5) - BOCIpUHHUMACT OYECHBL OOJIBIITHE
paauaibHbIe U IOBOJIBHO OOJIbIIIME OCeBble HArpy3ku. CaMOyCTaHABIUBAIOIIMICS THII.
[Ipumensercs Tam xe, rae TaN (2), Ho pu OOJIBIIMX HArpy3Kax.

6. PonukoBblit koHMUecKui (puc. 3.5.6) - BocipuHUMaeT OOJIbIINE pauaibHbIC
U OOJIbIIME OCEBblE HArpy3KH, YHHUBEPCAJIbHBINA, PAa3bEMHBIM THUI MOMAIIUITHUKA.
Pexomenmyercsi, B 4aCTHOCTH, JIJIi KOHMUECKUX 3yOUaThIX Mepenay. Y cTaHaBIUBaETCA
MOTIAPHO, TPU U3HOCE PETYIUPYETCS] OCEBOM 3a30p, U 4ero moj dhiiaHIaMu KPBIIIEK
MpeaycMaTpUBaeTCsT HA0Op pPEryJUpOBOYHBIX MPOKIATO0K WM YCTAaHABIUBAIOTCS
PETYJIUPOBOYHBIE TAUKHU.

7. PonukoBelil ¢ BuTbiMu posiikamu (Tun XAST) (puc. 3.5.7) - BocnpuHUMaeT
TOJIBKO paJMalIbHbIE HAarPYy3KH, XOPOIIO COMPOTHBIBIETCS yaapy Omaromaps ynpyrum
pOJIMKaM, U3TOTOBJIECHHBIM M3 IMJIOTHO HABUTON MPOBOJOKU MPSIMOYTOJIBHOTO CEUECHUSI.
He o0nagaer BBICOKOW TOYHOCTBIO, MMOATOMY MPUMEHSETCS ISl TUXOXOJHBIX BajoOB
rpy00ii IEHTPOBKHU.

8. Wronbuatoit - BOCHpPUHMMAET TOJILKO paaualibHble Harpy3ku (puc. 3.5.8).
OTnuryaercss O4YeHb MaJBIMU PaIUabHBIMU TabapuTaMu, MOXKET padoTaTh 0€3 OaHOU
o0oliMBI MM BoOOIIE Oe3 000HM, HE MMEET cernapaTropa, UroJIKU YKIAIAbIBAIOTCS
BIUIOTHYIO OAHa K Jpyroil. [IpenenbHoe 4ucio 00OpOTOB MEHbIIE, YeM Y JAPYTUX
NOAIIMITHUKOB.

9. HlapukoBsiii ynopHbid (puc. 3.5.9) - BOCHpPUHHUMAET TOJIBKO OCEBBIE Ha-
IpY3KHd. YCTaHABIMBAETCAd B Mape C JAPYTrUM MOIIIMIHUKOM, BOCHPUHUMAIOIIUM
paauaIbHyI0 HArpy3Ky.

OO6oitMBbI  (KOJBIIA) TOMAIIMITHUKOB M Tella KA4eHHS H3TOTaBIIMBAIOTCS U3
BBICOKOXPOMUCTOM M BBICOKOYyIIIEpoaucTon cranu tumna [IX-15 ¢ 3akankon 1o Becbma
BbicOoKOi TBepaocth HRC = 50-66. Cranp 3TOro Tuma mnocie 3akajiku NpuoopeTaeT
OYEHb BHICOKHE MEXAHUYECKHUE CBOICTBA, HE CTAHOBSCH MPU 3TOM XPYIIKOM.

VY CTaHOBIIEHBI CIENYIOIIME KIIACCHI TOYHOCTH MOJIIMITHUKOB, YKa3aHHBIE B
NOPSIAKE MOBBIIIEHUS] TOYHOCTH:

0, 6,5, 4, 2, T - 11 WApPUKOBBIX U POJUKOBBIX PaAUATIbHBIX U IIAPUKOBBIX
paauaIbHO-yIOPHBIX MOAIIUITHUKOB;

0,6,5,4,2 - 115 yHOPHBIX U YIOPHO-PAANATBHBIX MOJIIUITHUKOB,;

0, 6X,6,5,4,2 -1 pOITUKOBBIX KOHUYECKUX MOAIIUITHUKOB.

VY cTaHOBIIEHBI AOMOTHUTENbHBIEC KIIACCHI TOYHOCTU MOJIIIUITHUKOB - 8 U 7 HUXKE
Kjacca TouHoctd 0 AJisi mpUMEHEHHUs MO 3aKa3zy MOTPeOUTeNel B HEOTBETCTBEHHBIX
y3Jax.

Kitaccel TOUYHOCTH MOJUIMITHUKOB XapaKTEPU3YIOTCS 3HAYCHUSIMU TPEIETbHBIX
OTKJIOHCHHI pa3MepoB, (OPMBI M PACIIOJIOKEHUS TMOBEPXHOCTEH MOIIIUITHUKOB. B
o0IIeM MalMHOCTPOEHUU OOBIYHO MPUMEHSIOT Kiaccel TouHoctH 0, 6, u 5. Cnenyer
UMETh BBHUJY, YTO CTOMMOCTb OJHOTO M TOTO € MOIUIMIIHKKA Kilacca TOYHOCTH O u
KJlacca TOYHOCTH 2 otinnyaercs B 10 pas.
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B 3aBucuMoOCTH OT Hanuuusi TpeOOBAaHMUM MO YPOBHIO BHOpAIIMM YCTAHOBJICHBI
TPHU KaTeropyuu NOAIMITHUAKOB - A, B, C.

K kareropun A OTHOCSITCS MOJUIMITHUKHU KJIACCOB TOYHOCTH 5, 4, 2, T ¢ ogHuUM
W3 JIOTIOJHUTEIBHBIX TPEOOBAHWI IO TMOBBHIIICHHBIM HOPMaM YpPOBHS BUOpaIuw,
BOJIHUCTOCTH M OTKJIOHEHUIO OT KPYTJIOCTH MTOBEPXHOCTEN Kau€HUSI, MOMEHTY TPEHUS,
yriy KOHTaKTa, paguajbHOMy OWMEHHI0, OCEBOMY OHEHHIO U HUX COBMECTHOMY
3HAYCHHUIO.

K kareropuu B oTHOCATCA noAMIMIHUKY KiaaccoB TouHocTu 0, 6X, 6, 5 ¢ ogHUM
U3 JIOMOJTHUTEIBHBIX TPEOOBaHMM, aHATIOTUYHBIX KaTeropun A.

K kareropun C OTHOCATCS TOAIIMIIHUKM KJIaccoB TouyHocTH 7, 8, 0, 6, K
KOTOPBIM HE MPEABSIBISIIOTCS TPEOOBAHUS TIO YPOBHIO BHOpAIliy, MOMEHTY TPEHUS U
apyrue TpeboBaHus 1Mo KareropusiM A u B.
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Tema 4. CoequHeHus aeTajaeil MalInH

[loq TEpMUHOM «COEIWHEHUE» B MAIIMHOCTPOCHHMHM NMOHMMAIOT HETOJBHKHBIC
CBS3M JETaJE, COCTABIIOIIMX MAIIMHY. Pa3inyaroT pa3beMHBIE M HEPa3bEMHBIC
COEMHEHUS.

Pa3zbemHble coenuHEHHs ~JIOMycKalOT UX pa30opky 0e3  paspylieHus
COCIMHSIIONINX WJIM COEIUHSIEMBIX »3JeMeHTOB. K HuUM oTHOcATCS pe3nOoBbIE,
MTUPTOBBIC, KJIMHOBBIE, KIEMMOBbIC, IINOHOYHBIC, MUIUIEBbIE W MNPOPUIbHBIC
COEMHEHUS.

HepazbeMHbIe CO€IMHEHUS MOXHO Pa3o0paTh TONBKO MOCIE YACTHUHOIO WM
MOJIHOTO pa3pylieHus aeraieil. K aTol rpyrine CoOeAMHEHNA OTHOCSTCS: 3aKJICTIOYHbIE,
CBapHble, MPECCOBBIE (C HATATOM), MasHbIE W KieeBble coequHeHus. [IpuMeneHue
HEPAa3bEMHBIX COCIUHEHUN OOYCIOBJIEHO, B OCHOBHOM, TEXHOJOTMYECKUMU U
HSKOHOMUYECKUMHU TpeOoBaHusIMU. [IpeccoBble COETUHEHHS OTHECEHbI K TpYIIIe
HEPa3bEMHBIX YCIOBHO, TaK KaK OHM IMO3BOJISIIOT MPOU3BOAUTH MOBTOPHYIO COOPKY U
pa300pKy, OJHAKO C NPUMEHEHUEM 3HAYUTEIbHBIX YCWIMA W YaCTUYHBIM
ITIOBPEKAECHUEM COIIPATaeMbIX ITOBEPXHOCTEN JETAJIEH.

OCHOBHBIM KpUTEpPHEM PaOOTOCIIOCOOHOCTH M pacdeTa COCAUHEHUMN SIBIIAETCS
CTaTUYECKasi U yCTaIOCTHAsI MPOYHOCTh. [Ipu 3TOM HEOOXOAMMO CTPEMUTHLCS K TOMY,
YTOOBI COEIMHEHUE OBLJIO PABHOIIPOYHBIM C COSUHSAEMbBIMU DJIIEMEHTAMH.

3akJ/ienovHble coOeIMHEHUsI: KOHCTPYKUMSA U pacyeThl COeJUHEHUI Ha
NPOYHOCTH

3aKJIenoYyHOE COEAMHEHHE - JTO HEPA3bEMHOE COEIWHEHHE JIETAJIEH,
OCYLIECTBJISIEMOE 3aKjJenKaMH. B COBpEMEHHOM MAIIMHOCTPOCHHUH 3aKJICTIOYHbIE
COCIMHEHHUS BBITECHAIOTCA CBapKOW Kak 0oyiee TPOCTbIM M JCHIEBBIM BUIOM
HEPa3beMHOTro coequHeHus. OO0nacTb MPAKTHUYECKOTO MIPUMEHEHHUS 3aKJICMTOYHBIX
COCIMHEHHI  OrpaHUYMBAETCS COCAUHEHUSMH JIeTaled W3  HECBapHUBAaEMbIX
MaTepHuaoB, COEINHEHUIMH, B KOTOPBIX HEJOMYCTUM HArpeB JI€Tajeil BCIEACTBUE UX
KOpPOOJIEHUSI WM HU3MEHEHUs (PU3MKO-MEXaHUYECKHUX CBOMCTB, COCIUHEHUSIMU,
BOCIIPUHUMAIOIIMMU OOJBIINE YJapHble W BUOpPALIMOHHBIE HArpy3ku (Hampumep, B
CaMOJIETOCTPOEHHUHU), a TaKKe 0C000 OTBETCTBEHHBIMH COEAMHEHUSIMU, HalpUMep, B
dbepMax  IKENE3HOJOPOKHBIX ~ MOCTOB,  IOXApHO-CHACATEIbHOM,  MOABEMHO-
TPAHCIIOPTHOM  00OpYyIOBaHMM OOJBIION Tpy30moabeMHOCTH U T.1. (Cxema
00pa3oBaHMs 3aKJICTIOYHOTO COSAMHEHUS IpeicTaBlieHa Ha puc.4.1.
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3

Puc. 4.1. O6pa3oBaHue 3aKJIECMIOYHOTO I1IBA:
1 - moanepxkka; 2 - 3akiaaHas TOJ0BKa; 3,4 — COeIMHSIEMbIE JETalH;
5 - 3aMBIKaONIas TOJIOBKa; 6 — 00KMMKa

Jlnst 0O6pa3oBaHus 3aMbIKAIOIIEH TOJIOBKH BBICTYIAIONIMNA KOHEI] 3aKJICTKH (pHC.
4.1) 10JDKEH BBIXOAMTH U3 OTBEPCTHUS JCTAIN Ha JuiHy [, = 1,5d,.

Kienky mnpou3BOAsST Ha Ki€NadbHbIX MallWHaX (Mpeccax) WM BPYUYHYIO
(mHEBMaTHYECKUMU MOJIOTKaMM). CTallbHbIE 3aKJIENKU JuaMeTpoM 10 10 MM MOXHO
CTaBUTh XOJOJAHBIM CIIOCOOOM, TO € OTHOCUTCS K 3aKJIEMKAM U3 LIBETHBIX METAJJIOB U
cruiaBoB. [Ipu ropsuem cnocobe crajabHbIe 3aKJIENKH HarpeBaroT J0 CBETIO-KPACHOIO
KaJeHUS. JTOT CIoco0 obOecrieunBaeT 00jice BBICOKOE KA4YEeCTBO 3aKJICIOYHOTO IIIBa,
TaK Kak 3aKJIEMKH YKOPAUYUBAIOTCS MPU OCTHIBAHUM U CTATUBAIOT JETaIM, CO37aBasi Ha
CTBIKE MX MOBEPXHOCTEN OOJBIINE CHIIBI TPEHUS, MPENSATCTBYIONE OTHOCUTEILHOMY
CABUTY JIeTaJIel MPU ACHUCTBUU HATPy3KH.

JlocTonHCTBA:

1. Bblcokas HailexKHOCTh COSTUHEHUS.

2. Yn00cTBO M HAAEKHOCTh KOHTPOJIS KauecTBa I1IBa.

3. Xopomiasi CONPOTUBISIEMOCTh BUOPALIMOHHBIM U YAApPHBIM Harpy3Kam.

Henocrarku:

1. Bpicokas CTOMMOCTH, TaK KakK MPOIECC MOJYYEHHUS 3aKJEMOYHOTO IIIBa
COCTOUT W3 OOJIBIIIOTO YHCJIa OMepanuii (pa3MeTKa, MpOAaBIMBAHUE WM CBEPJICHUE
OTBEPCTHUM, HAarpeB 3aKJICNOK, MX 3aKjIaJiKa, KJIEnkKa) W TpeOyeT NpUMEHEHUs
JIOPOTrOCTOSIIIEro 000pynoBaHus (IIPECCHI, KIeNalbHbIC MAIIIMHBI).

2. bonbmoil pacxony Marepuana, TaK Kak H3-3a OCHA0JIeHUs JeTaieil
OTBEPCTUSIMU TIOJI 3aKJIENKU TpeOyeTcsi yBeIMUEeHHE IUIolanu ceuyeHuit. Kpome toro,
HEOOXOIUMOCTh TMPUMEHEHUS HAKIAJOK M TMPOYUX JOMOJHUTEIbHBIX 3JIEMEHTOB
TaK>Ke MPUBOJUT K YBEJIMUYECHUIO pacxo/ia MaTepuaa.

3aKjenku M3TOTOBISIIOT U3 craimu (cT.2, cT.3), Meau, JaTyHH, aJlOMUHMS,
[[BETHBIX CIUIABOB M APYrHMX MaTepuanoB. MaTepuan 3akiJenoK [0JDKeH o01anarh
IUTACTUYHOCTHI0O M HE NMpPUHHUMATh 3akaiku. [Ipu BeIOOpe maTepuana Ijsi 3aKJIENOK
HEOOXOIUMO TaKXKE CTPEMHUTBHCS K TOMY, YTOOBI COEIUHSEMBIC JETAIH U 3aKJIEIKU
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uMenu OJu3Kue Jpyr K JApyry KO3(PQHUIMEHTHl JIMHEWHOTO pACUIMPEHUs U He
00pa30BBIBAIIN T'aJIbBAHUYECKHE MTAPBI, PA3PYyLLIAOIINE COCAUHEHHE.

Pacuer 3aKj1€I0YHBIX IIBOB

Jleranu, coeauHseMble 3aKJeNKaMu, B OOJBIITUHCTBE CIy4aeB HAXOJMSITCS IO
nevicreueM cuil F, cTpeMsIuxcs CIBUHYTh OJIHY J€Tajlb OTHOCUTEIBHO JAPYTOM.

Ha ocHOBHBIE pa3Mepbl 3aKJICTIOYHBIX COCAMHEHUM (AuameTp 3akienku d, mar
3aKJIeTOK t U Ap.) pa3paboTaHbl HOPMbI B 3aBUCUMOCTH OT TOJIIMHBI JUCTOB O WJIU

pasMepoB TpokaTHOro mpoduis. Tak, auamerp 3akinenku d ~(1,8..2)0, mar msa
t=03+6)d.

ITocne BBI60pa Pa3MECPOB 3aKIICIIOYHOT'O IIBA 3AKJICTIKU IIPOBCPAIOT HA CPEC3:

4F
7y =<l . (4.1)
a COCAMHCHUC Ha CMATHC:!
F
GCM = S [G]L’M
od z , (4.2)

r1e T, [T]ep, O, [Olcw - COOTBETCTBEHHO pacueTHOE M JIOMYCTUMOE HAIPsDKEHUS Ha
Cpe3 U Ha CMSATHE;

[T]cp OIIPEIEISAIOT IO MaTepHaly 3aKJeIoK;

[G]em OTpenenstoT no 6osee c1abomMy MaTepUay 3aKJICTKH WU IE€TalH;

Z - YUCJIO 3aKJITIOK;

1 - YMCJIO0 IUIOCKOCTEH cpe3a 3aKIIenoK;

d - AMaMeTp MOCTaBICHHOMN 3aKIICIKU;

0 - HAaMMEHbIIas TOJNIIMHA COSIUHIEMBIX JIETaICH.

JlommyckaeMble HampsOKEHUS U 3aKJIENOK 3aBHCST, B OCHOBHOM, OT HX
Mmarepuana, xapakrepa o0pabOTKH OTBEPCTUH M XapaKTepa BHEIIHEH Harpy3Ku.

CBapHble cOeIMHEHUS: KOHCTPYKIMS U pacyeThbl COeJMHEHN HA MPOYHOCTh

CBapkoi Ha3bIBAIOT TEXHOJIOTMYECKUN MPOLECC IOJIYYEHUs Hepa3beMHBIX
COCIMHEHMM  IIOCPEJACTBOM  YCTaHOBJIICHMS  MEKAaTOMHBIX  CBSI3€M  MEXIY
CBAPMBAEMBIMH JETAISIMM IIPH KX MECTHOM HArpeBe WM ILIACTUYECKOM
ne(pOopMUPOBAHNH, HJIU COBMECTHOM JIEUCTBUU TOTO WJIH JIPYTOTO.

[Tpu xnaccudukanyu NpoIeccoB CBAPKU BBIACISAIOT TP OCHOBHBIX (DU3HUECKUX
npu3Haka: (GpopMy BBOJMMON SHEPIUM, HAJMYME NABJICHUS U BUJ HHCTPYMEHTA -
HOCUTEN JHEpPruu. B 3aBHCUMOCTHM OT BBOAMMOM B H3JAEIHME SHEPIUHA CBAPOYHBIE
IpolLecchl (CBapKa, naiika u pe3ka) pasJieJeHbl Ha TpH Kjacca:

mepmuyeckuii - OTHOCATCS TaKWE BUIbI CBAPKHU, KOTOPBIE OCYILECTBIISIOTCS
IUIABJICHUEM C MCIOJB30BAaHUEM TEIUIOBOM OHEPIrUM: JyroBas, Tra3oBas BbI-
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COKOYACTOTHAs, TEPMUTHAsA, 3JIEKTPOIIAKOBAs, IJA3MEHHAs, AJIEKTPOHHO-ITy4YeBas,
Ja3epHasi;

mepmMomMexanuiyeckuil - OTHOCITCS TAKUE BUIbl CBApKH, KOTOPbIE OCYILIECT-
BJSIFOTCSL € HCIOJb30BAHMEM TEIUIOBOW DSHEPrMM W  JIaBJICHHWA: KOHTAaKTHas,
nuddy3noHHas1, Ta30MpeccoBas;

MEXAHUYECKUI - OTHOCSTCS TaKHe BUIbI CBAPKH, KOTOPBIE OCYIIECTBIISIIOTCS C
UCIIOJIb30BAHUEM MEXAHWYECKOM JHEPIMHM M JaBJICHUSA: YIbTPA3BYKOBas, TPEHUEM,
XOJIOTHAS.

[Io cpaBHEHHIO C 3aKICHNOYHBIMU COCAVUHEHUSMHU CBAPHBIE COCIUHEHHUS
00Ja1at0T CIeIyIOIUMHI JOCTOMHCTBAMHU:

1) 3HAYUTENIBHO MEHBIIMM BeCOM KOHCTpyKUuMi. [Ipum 3ameHe 3akienoydHbIX
COEIMHEHHH CBAPHBIMH SKOHOMHUS B BECE MOJY4YaeTCs 3a CUET OTKa3a OT NPUMEHEHUS
pPa3IMYHBIX HAKJIAJAOK, HEOOXOJUMBIX B 3aKJIEHNOYHBIX COEAMHEHUSX, a TAK)KE YaCTH
BECA CaMUX 3aKJICNOK; IPU 3aMEHE JIUTHIX JAETaJed CBAPHBIMH KOHCTPYKIIMSMHU BEC UX
YMEHBIIIAETCS 3a CUET O0JIee BHICOKUX MEXaHMUYECKUX CBOMCTB IMMPOKATHOTO METAIINIA,;

2) MeHbLIEH TPYAOEMKOCThIO, OOYCIOBIEHHOW CpPaBHUTEIBHON MPOCTOTON
TEXHOJIOTHYECKOTO MPOLECCA CBAPKHU.

K HezocTaTkaM CBapHBIX COEAMHEHUH CIIEyET OTHECTH:

1) 3aBUCHMOCTB KauecTBa IIBa OT UCIIOJIHUTENS U TPYIHOCTh KOHTPOJIS;

2) CKJIOHHOCTb K 00pa30BaHUIO TPEIIMH B MECTax IMepexo/a OT UIBa K LEIbHOMY
METaJuly BCJIEICTBHE TEPMUYECKHUX HANPsOKCHWM, BO3HMKAIOIIUX IPU OCTHIBAHMH.
TpeuHbsl 0COOEHHO ONAcHbBl NpPU JUHAMUYECKMX Harpys3kax, MO3TOMY B TaKHX
Clly4dasiX CBapHbIC IIBBI CTaparOTCS HE NPHUMEHATh, 3aMEHSAd HX 3aKJICIOYHBIMU
COeIMHEHHUSIMU. TepMHUecKre HanmpspKEHUST MOTYT OBITh YaCTHUYHO WJIM TOJHOCTBIO
yCTpaHEHbl ~TEPMOOOpPAOOTKONW CBAPHOTO  COEAUHEHHsS (HU3KOTEMIIepaTypHBIM
omxurom). Tepmuueckas oOpaOOTKa HMCKIIOYAET TaKKe MOCJenyroliee KopoOyieHne
CBAPHBIX KOHCTPYKLIHAM.

Tunbl cBapHBIX IBOB M UX pacyeT

OcHOBHBIM TpeOOBaHWEM TIPU IPOCKTUPOBAHMHM CBAPHBIX COCIUHEHUM
(KOHCTPYKIIMM) SBIAETCS OOECIeYeHrne PaBHOMPOYHOCTH IBA M COCAUHSEMBIX WM
JeTajien.

VYcnoBue TPOYHOCTH CTHIKOBOrO IMmiBa (puc. 4.2), Harpy»E€HHOTO BHEIIHEH
pacTaruBaroiien (cxumaromeit) cuioit F, umeer Bu:

o=—Xx a]’ P
ob 4.3)

I7Ie G - HOpMaJIbHOE HAIPSHKEHHE B IIIBE;

0 - MUHMMaJIbHas TOJIIMHA JACTaIH;

b - nqaMHa MBa;

[c],” - momyckaemoe HalpsDKEHHE Ha pacTsDKEHHE (CKAaTWe) B CBAPHOM IIIBE;
[6],” = (0,9-1)[ o], rae [c], JOMyCTMMOE HANPSLKEHUE HAa PACTSOKEHHUE (CXKATHE) IS
OCHOBHOI'O METaJlIa.



36

Puc. 4.2. CTeIKOBOM 1I0B
[Ipn neiicTBMM Ha COEAWHEHWE M3THOAIONIEr0O MOMEHTa M B IUIOCKOCTH,
MepHEeHIUKYIIPHON K TUIOCKOCTH CThIKa (puc.4.3), pacdeT Npou3BOAAT 1o dhopmyJie:
M 6M < [ ]'
p

S |0
W &b . (4.4)
b

h f — M
CL ks ) 777 ..‘.)

h)

Puc.4.3. Harpy>xeHrie MOMEHTOM

IIpu coBmecTHOM nevictBun F u M:
F oM '
o=t M 5],
o-b o-b (4.5)
Jlig yBeIMYEeHUs AJIMHBI HI0B HHOT/IA BBITOJIHSIOT KOCBIM WM (PUTYPHBIM.

Pe3b00BbI€ cOeIMHEHUNA: KOHCTPYKIUA U pacueTr. KoHcTpykuus
Pe3b00BBIX COeIUHEHU

Pe3nOoBBIC coequMHEHUST CO3MAIOTCS C TOMOIIBI0 PE3bOOBBIX  KPETEKHBIX
neranei (BUHTOB, IIMWICK, Ta€K U Ap.) UK Pe3b0bl, HAHECEHHON HEMOCPEICTBEHHO Ha
COEIMHSIEMbIE JIETaJH.

B Hacrosimiee Bpems Hambojee paclpOCTPaHCHBI CICAYIOIIME THIIBI pPe3b0
(puc.4.4):

- METpUYECKas;

- TpyOHas IWJIMHIPUYECKAs;

- TpyOHast KOHUYECKas;

- KOHMYEeCKas AI0NMOBas;

- TpaneneuanbHas;

- yHopHasl.

B ToM nim wHOM Mepe HaxOoASAT NMPUMEHEHUE TAKXKE MIOMMOBAas, Kpyrias u
MPSMOYTOJIbHASI pe3h0bl. Bee pe3nObl cTaHIapTU3UPOBAHEI B MUPOBOM MaciiTade, To
€CThb pe3bObI HallMOHAJIbHBIX CTaHJapTOB COOTBETCTBYIOIIMX  THUIIOB
B3aMMO3aMEHSIEMBI.
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Puc. 4.4. Pe3n0Obl: a) MeTpHuueckas; b) TpanernenaabHas;
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Puc.4.5. 'eometpust pe3bObI

Pe3p0y XxapakTepusyloT Cleaylollue OCHOBHBIE I€OMETPUYECKHE MapameTpbl
(puc.4.5):

d — HapyXHbIi (HOMUHAJIBHBIM JHaMeTp pe3bObl); dy - cpeaHuil IuameTp
Pe3BOBbI.

3a HCKJIIOYEHHEM MPSIMOYTOJIbHON pe3bObl, CPEeIHUM AUAMETPOM PE3bObI
ABJISIETCSL IMAaMETP BOOOpakaeMoro ILHWJIMHJpPA, MOBEPXHOCTh KOTOPOrO IMepeceKaeT
pe3bp0y B TaKOM MeCTe, T/Ie IIIMPUHA BUTKA Pe3b0bI paBHA MTUPHUHE €€ BIIAINHBI.

d; - BHyTpEeHHUIA TuaMeTp pe3bObI;

p - mar pe3b0bl - PacCTOSHUE MEXKIY OJHOMMEHHBIMH CTOPOHAMH JBYX
COCEIHUX BUTKOB, U3MEPEHHOE B OCEBOM HaIlpaBJICHUH;

P1 - XOI pe3bObl - PACCTOSIHUE MEXKJY OJHOUMEHHBIMU CTOPOHAMHU OJHOTO U
TOrO € BHUTKA B OCEBOM HAMNPABJICHUUM WM BEIWYMHA TMOCTYNATEIbHOTO
nepeMeIeHns] BUHTA 3a OAUH 000POT B HEMOBUKHOMN TaiiKe.

Jlns oiHO3aX0IHOM pe3bObl p; = p. s MHOTO3aXOHBIX pe3sd p; = Zp. 31ech
Z — uncno 3axofoB. OHO3aXOIHbIE NPUMEHSAIOTCA Uil KPENEKHBbIX JeTajei.
MHoro3axoaHble - OOBIYHO JJII CUJIOBBIX COCTMHEHHM.

Mertpuueckass pe3b0a SBISETCS OCHOBHOW KpernekHoW pe3pboit. HMmeer
TpeyroibHbiii poduiib ¢ yrimom OC = 60°. CtaHnapT npeaycMaTpyuBaeT METPUUECKUE
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pPe3b0bI ¢ KPYIMHBIM M MEJIKHM I1arom. [[jst o1HOTO M TOTO K€ Hapy»KHOTo Auamerpa d
MEJNKUE pe3b0bl OTIMYAIOTCA OT KpyHmHOW BenuuuHOW Imara p. Hampumep, ans
anamerpa d = 24 MM cTaHAApT MpeAyCMaTPUBAET KPYMHYIO pe3bOy, ¢ marom p = 2,5
MM W TSTh MENKuX pe3bd ¢ marom p = 2; 1,5; 1; 0,75 u 0,5 mm. B ob6mem
MAIIMHOCTPOCHUH OCHOBHOE IPUMEHEHUE MMEIOT KpyIHbIE pPe3bObl, KaKk MeHee
YyBCTBUTEJIbHBIE K OIIMOKAM HM3rOTOBJIEHMS W H3HOCY. OgHAKO pe3bObl C MEIKUM
maroM 00JaJa0T TOBBIIMIEHHOM CTOMKOCTBIO NMPOTUB CaMOOTBUHUYMBaHUA. Kpome
TOTO, MX HApPE3al0T Ha JWHAMUYECKM HArpyKCHHBIX, MEJIKUX M TOHKOCTEHHBIX
JeTansiX, T.K. OHU, UMes Hapsly ¢ MEHBIIMM IIaroM U MEHBIIYIO TIyOuHYy pe3bObl,
MEHBIIIE OCJIA0JIAIOT JETAJIN, YEM PE3bOBI C KPYITHBIM LIArOM.

Metpudeckne pe3bObl C KPYMHBIM IIAaroM 0003Ha4aroTcss OykBo M wu
muametrpom d, Hampumep, M 24, M 20 wur.n. Pe3pObl ¢ MeENKUMHU IIaramu
o0o3HavaroTcst OykBo M, mmamerpom d u maroMm p depe3 3HaK X, Hampumep, M
12x0,5; M 20x1,5 u T.71.

TpyOHble pe3bObl ABIAIOTCSA KPEMEKHO-YIIOTHAIOMUMU. VIMEIOT TpeyroiabHbIN
npoduns ¢ yrmom o - 55° [l co3maHus HAACKHOTO YIUIOTHEHHSI 3TH Pe3bObl
BBITIOJHSIOT C 3aKPYIJICHUAMHU ITpoduist 1 0e3 3a30pOB MO BHICTYIaM U BIIaIMHAM.

TpyOHble pe3pObl HMMEIT MENKWM Imar, T.K. Ha TOHKOCTEHHOW TpyOe
HEBO3MOKHO Hape3aTh KPYIHYI0 METPUUYECKYH pe3b0y 0e3 pe3KOoro yMEHbIIEHUs
IPOYHOCTH TPyObl. 32 HOMMHAJBHBIM JuaMeTp TPYOHOW pe3bObl YCIOBHO MPUHSAT
BHYTPEHHUI quameTp TpyObl. B MexxayHapoiHOM cTaHAapTe [uid TpyOHOM pe3bObl 10
HACTOSLIEr0 BPEMEHH €I1l€ COXpaHEeHOo AroiiMoBoe u3Mepenue (1 aroim = 25,4 Mm).

Konnueckue pe3pObl 00€CIeUnBaOT BBICOKYIO T€pPMETUYHOCTh COEIMHEHUS 3a
CUeT IUIOTHOTrO mpuiieranus npodumeil no sepumHam. [110THOCTD 3/1€Ch TOCTUTaeTCs
3a CYeT IJIACTHYECKUX JehopMaluii BEPIINH PEe3bObI MPHU 3aTKKE COCTUHEHUSI.

TpameueunansHass W yHopHas pe3bObl SBISIOTCS OCHOBHBIMH  pe3bOaMu
BUHTOBBIX MeXaHU3MOB. llepBasg mmeeT mpoduiib B BUAEC PaBHOOOYHOM Tpameluu,
BTOpas - HEPAaBHOOOYHOM.

TpaneueunanpbHyio pe3b0y HUCHONB3YIOT ISl Tepeladyd  JBYCTOPOHHETO
(peBepCHBHOTO) JBIKEHUS TOJl Harpy3KoW. YmopHas pe3pda mpeaHazHadaeTcs s
OJIHOCTOPOHHEro pabodero IBHKEHUS NpH Oonbliux Harpyskax. [Ipumensiercs nis
BUHTOB JIOMKpAaTOB, IIPECCOB U T.II. 3aKPYIVICHUE BIIAJHUH MOBBIIAET JUHAMUYECKYIO
IPOYHOCTh BUHTA. Masblil yron HakioHa (3°) ynopHOW CTOpOHBI Mpoduis pe3pobl
IIOHWYKAET MOTEPU HA TPEHUE B CPABHEHUU C TpaNelen1aJbHON Pe3bOOH.

CrangapTHble BUHTHI U raiiku usrorasiuBatorcs u3 Cr.3, udorga Cr.4 u Cr.5, a
taxxke cranei: A-12 (apromatHas), Ct.20, C1.35, C1.45 1 npyrux.

Jlnst 6onee OTBETCTBEHHBIX HANPSKEHHBIX coeanHeHnid npuMenstorcs: CT.40X,

CT.40XH u npyrue.

Pacuer pe3b00BbIX COeIMHEHU I

OCHOBHBIM KpUTEpUEM PabOTOCIIOCOOHOCTH PE3bOOBHIX COCTMHECHHM SIBIISCTCS
IPOYHOCTb.
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Pazpyiienue 31eMeHTOB pe3bOOBOrO0 COCAUHEHHUS! MOXKET MNPOUCXOAUTH IO
OJHOM U3 CIEAYIOIINX MPUYUH:

BO-TIEPBBIX, Pa3pblB CTEPKHS MO pPe3bO€ WM MO TMEPEXOJHOMY CEUYCHHUIO Y
T'OJIOBKH;

BO-BTOPBIX, TOBPEKICHUE UITH pa3pyIIeHUE PE3bObI;

B-TPETHUX, Pa3pyLICHHUE TOJIOBKH.

Bce crangapTabie BUHTHI (OOJITHI, IIMUJIBKH) U3TOTOBJISIIOT PABHOIIPOYHBIMHU T10
KOKJIOMY W3 Ha3BaHHBIX KpUTepHeB. B 93TOH CBsA3M CcTaHIapTHBIE PE3bOOBBIC
COCIMHEHUsST OOBIYHO PACCUMTHIBAIOTCA TOJIBKO IO OJHOMY TIJIaBHOMY KPHUTEPHIO
paboTOCIOCOOHOCTH - TMPOYHOCTH HApEe3aHHOW dYacTh uX crepxkHs. [Ipu sTom
OTIPENEeNIIOT BHYTpeHHUW muamerp pe3pOnl d;. Kpome Toro, Oombmias dYacTh
pEe3b0OBBIX  COCOUHEHHM, TNPUMEHSEMBIX B MAIIMHOCTPOCHHH, paboOTaeT co
3HAUUTEIIPHOM CWJIOWM HAYAJIbHOM  3aTSDKKM, YTO IPAKTHYECKH  IMO3BOJISIET
OTPAaHUYUTHCS JIUIIH PACUETAMHU HA CTATUYECKYIO TPOUYHOCTb.

PaccmoTpuM OCHOBHBIE CiTydan pacueTa pe3bOOBBIX COCTMHCHUI:

1. Ha crepkeHb BHHTa AEHUCTBYET TOJIBKO BHEIIHSS OCEBas PaCTITMBAOIIAS
cuna F. 3aTsxkka pe3p00BOTr0 COeIMHEHHS OTCYTCTBYET (puc. 4.6).

Hanbonee xapakTepHbIM HPUMEPOM MOXET CIYKUTh HapEe3aHHBIA Y4acTOK
KpIOKa JJ1s TIOJBEIIIMBAHUS TPy3a.

Pacuer cBomuTcs K ONpeACNCHUI0O BHYTpPEHHEro auameTrpa d; U3 yCIIOBHS
MPOYHOCTH HA PACTSKECHUE:

P
o= — = <[o}, (4.6)
Z 1
4
OTKyJa
4P
d = |——— 4.7
: Z7Z'[G] » 4.7)
3nech Z-9ucio 60aToB, [G|, — AOMMyCKaeMoe HanpspDKeHue Ha pactsokenne, MITa.
Pi

=

P

Puc. 4.6. Pe3r00Boe coenuueHne 0e3 3aTHKKA
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B atoii popmyrie mist ymporeHus: pacueToB MPUHATHI HEKOTOPHIE JOMYIICHUS.
B neiicTBUTENBHOCTH SIBIICHUS, POUCXOAIINE B PACTSIHYTOM CTEp)kHE OonTa, Oosee
CJIOKHBI, W 3IIOpa pacrpeeieHUs HAMPSHKEHU M0 CEYEHUIO0 HE BIIOJIHE paBHOMEpPHA.
OTH  OTKIIOHEHHWS YUYWTHIBAIOTCS TIPU  BBIOOpPE JIOMYyCKAeMBIX  HANPSDKCHHM.
Jlonmyckaemoe HaIpspKeHHE PacTsHKeHHS BBIOMPAIOT B 3aBUCHMOCTH OT TEXHOJIOTHHU
COOpPKHU COCTMHEHUSI.

[Ipn omnpeneneHur JOMYyCKAEMBIX HANPSKEHUH HEOOXOAUMO YUYUTHIBATH
TeMmIrepaTypHbiii pexxuMm pabotel. Hampumep, mns 6onroB u3 cramu Ct.3, pabo-
TAOIIUX TPU TMOBBIIIEHHBIX TeMmIiepatypax 1m0 130°, mgomyckaemoe HampsKeHUE
cienyetr cHkath B 1,5 pasa, no 300° - B 3 paza u T.1.

2. bont 3aTAHYT, BHEIIHSSI Harpy3Kka OTCyTCTBYeET (puc. 4.7).

Qs

-

Z

rA

N

Puc. 4.7. Pe3p00BO€ coeqUHEHHE C 3aTIKKOU OoJiTa

[TpumepoM MOTYT CIYyXUTb OOATHI JUIsl KPEIUIEHHS T€PMETHUYHBIX KPBIIMIEK U
JIIOKOB KOPITYCOB MAIIIMH.

B stoMm ciydae crepkeHb Oosita pacTsSruBaercss cuiaod 3aTsbkku Qs Oonra, u
3aKpy4HMBaeTCsd MOMEHTOM B pe3boe Tp.

Hampsixenue pactskeHust OT Cuiibl Q:

9.
Cp = wd? (4.6)

4
HanpsbxeHust kpyueHust oT MOMeHTa B pe3poe Thp:

Tp _ OSE 'd2 _ 095Q3tg(ﬂ+¢np)
W, /16 ) /16

o

Ty = 4.7)

HpOLIHOCTB 0olTta B ITOM Cliydac OIIpCACIAOT 110 3KBHBAJICHTHOMY

HAIIPSKCHUIO!
G, =yJol +art <[o,]. (4.8)

Brruucienuss mokaseBalOT, YTO Ui CTAHAAPTHBIX METPUUYECKHX PE3h0 IMpHu
ko3dpoumenre tpewns f = 0,15 o,, =130,. CrnenosarensHo, 0odr,

I/ICHLITI)IBaIOH_[I/II\/'I OOHOBPEMCHHO PACTAKCHUC M KPYUCHHC, MOXHO PACCUUTHLIBATH
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TOJBKO HA PACTSHKEHHE IO JOMYCKAaeMOMY HANPSDKEHHI0 Ha  PACTSIKEHHE,
YMEHBIICHHOMY B 1,3 pasa, Win no pacTArHBAKOIIEMY YCHIIMIO, YBEJIUYEHHOMY B 1,3
paza. Takum 00pa3om, yCIOBHE MPOYHOCTH:
L,30,
Gp = 7Z_a112 5 (4.9)

OTKyJa

(4.10)

3.PacyeT 601TOB MpU HArpy3Ke MONEepeyHol caBuraronieil cuioi (puc.4.8).

PacueTr npou3BOAUTCS Ha 3aTSXKKY COCTUHEHHS OCEBOM cuio Q; Tak, 4TOOBI
BO3HUKAIOIIAsl B CThIKE cwia TpeHus F mporuBocTosiia u Oblla paBHA JACHCTBUIO
CIABUTAromen cuinl P.

a)

PSaT

0)
T T T

= |
N N P

[
e =

PSaT

Puc. 4.8. Harpy3ka 60JTOB monepedyHon Cuiion

F=P=Q,f
1,30, L3P
C= 2 = 2 <|[o], (4.11)
Z ﬂdl Zf ﬂdl
4 4

rae f - koadppuuUEeHT TpeHUs B CThIKE; AJI1 CyXUX CTAJIBHBIX U YYT'YHHBIX
noBepxHocred = 0,1...0,15 (MeHplIMe 3HaYeHUs U1 LTM(OBAHHBIX MOBEPXHOCTEN);
IUIsl HeOOpaOOTaHHBIX MOBEPXHOCTENW B MeTAIMYecKUX KOHCTpykuusx f = 0,3; Z -
gucino OontoB; 1,3 - KO3(DPUUMEHT, YUYUTHIBAIOIIMH BJIMSHUE KAcATEJIbHBIX
HaIpsSHKEHUI KPYUYEHHUs, BOSHUKAIOIINX NPH 3aTsHKKE B CTEpPIKHE O0JITA.
Cuna 3atsxku Oonra:
0 K, P
Tz (4.12)
rae K, - koapdunuent 3amaca, K, = 1,3...1,5 — npu crarudeckoit Harpyske; K,
=1,8...2,0 — npu 1TMHAMHUYECKOU HArpy3Ke;
[ — YUCJIO CTHIKOB B COEIMHEHHH.
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HITudroBbie coennHeHUs

[trudTOM Ha3BIBAIOT UUIMHAPUYECKHA WM KOHUYECKHH CTEpPXkKEHb, IUIOTHO
BCTaBJIIEMBIA B OTBEPCTUE JBYX COeQUHsAEMbIX neraneil. [Ipumenstor mTudtel as
TOYHOTO B3aUMHOro (UKCUpPOBaHMs JeTajlel W [ COEAMHEHHUs JIeTajel,
nepefaronmx HeOoblIIMe Harpy3ku. B 3aBUCHMOCTH OT Ha3Hau€HUs IITUQTHI AEIAT
Ha YCTaHOBOYHBIE U KPEIIEKHBIE.

[To ¢opme paznuuaroT HUWIMHAPUYECKUE U KoHMueckue wmTUPTHL. [lo
KOHCTPYKIMU pabouell yacTu IITU(THI BBITOJIHAIOT IIaJAKUMH U IPOCEUYHBIMHU, T.€. C
HAaCEUYECHHbIMM WJIM BbIIABJICHHBIMM KaHaBKaMM, YTO HE TpeOyeT pa3BepThIBAaHUS
OTBEPCTHSI U CO3/1a€T HAJEKHOE COEAMHEHHE, PEOXPAHSIONIEee ITUQPT OT BbIIIAAECHUS
B IIpoliecce padoThI.

Ha puc. 4.9 npuBeneHbl OCHOBHBIE THIIBI IITU(TOB: LUIMHAPUYECKHUH (a),
KOHMYECKUi (0), KOHUUYECKUN Pa3BOAHOM (B), HMJIMHAPUYECKUE, HACEUEHHBIE C KOHIIA
U nocpeauHe (T), ¥ TpyOUaThlil Npy>KUHHBIN (7).

[Munuaapryeckne WTUQTH YAECPKUBAIOTCA B OTBEPCTUSIX 33 CUET HATSIra WIH
cuibl TpeHus. s npenynpexaeHus: BblnaJdaHus HWINHIPUYECKUE ITU(PTHI JOJKHBI
M3rOTAaBIUBATBCA C OOJIBIIOM TOYHOCTHIO M BBICOKOM YHCTOTOM IOBEPXHOCTH.
OTBepcTuss MOJ KpemexHble IWMTUPTBI B COEAMHAEMBIX JETalsX CBEPIAT U
Pa3BEPTHIBAIOT COBMECTHO, JJI YEro JETaJIH BPEMEHHO CKPEILIAIOT.

uji ﬁl! ﬂJ+ z) - 3)
| - (0)
J U u ol
T T O

Puc. 4.9. Bunbr mtudros.

[Ipu MHOrOKpaTHON pa3zdopke U COOpPKE HaApyLIAETCS XapakTep MOCaTKU U
COOTBETCTBEHHO TOYHOCTH COCAUHEHUSI.

Jlns  yaemieBieHUs] COEAUHEHMS] TPUMEHSIOT HACEUCHHbIE U MPYXKUHHBIE
TpyOuarbie wmTU(THL. Hacedennsie wmTHGTEI HE TPeOYIOT TOYHOU OOpPabOTKU
OTBEPCTUM M OTJIIMYAIOTCS MOBBIIIEHHONW MPOYHOCTHIO CLEIUICHHS C MaTepuajoMm
JeTanu, HO MEHee TOYHO (PUKCUPYIOT aetanu. [IpykuHHbIE TpyO4aThie pa3pe3Hbie
mTUPTH 00ECIEYUBAIOT MPOYHOE COCIUHEHHME JIeTajel, IOMyCKalOT IOBTOPHbBIC
cOOpKH U HE TPeOYIOT BHICOKON TOYHOCTU 00pabOTKU OTBEepCcTUil. JlnameTp oTBepCTus
st Takoro mTtudTa npuHumairoT Ha 15 ... 20% MeHbIe Hapy>KHOTO JHaMeTpa
mTudTa.

[Munuaapuyeckre mMTUGTH NPUMEHSIOTCS M KaK yCTaHOBOYHbBIEC, 00ecreunBast
TOYHOE B3aUMOPACTIONOKEHNE COSTUHIEMbIX JeTalIeH.
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Konnueckne mrudTel  Onaromaps  koHycHoctu  1:50  oOecneumBaroT
CaMOTOPMOXKCHHE TpHU JEHCTBHM HA HHX TMONEpeYHbIX cwi. OHU JOMyCKaroT
MHOTOKPATHYIO TTOCTAaHOBKY WX B OTBEPCTHE MPH COXPAHEHWHW TOYHOCTH B3aWUMHOTO
PACIIOJIOKEHUST COEAMHSEMbIX neTaneld. M3roToBieHHE KOHWYECKHX IMTU(TOB W
OTBEPCTHUI MOJ HUX 00JIee CII0KHO MO CPABHEHHIO C IIJIMHIPUYECKUMHU IITU(TAMH.
[ trd e M3roTaBIMBaIOT U3 cTaneu 45, A12, V8.

['maBHBIMU HEAOCTATKaMU IITU(TOBBIX COCAMHEHUH SIBISIOTCS 3HAUYUTEIHHOE
oclla0JieHHe CEYeHMs Bajia OTBEPCTHEM TNOJA WTUMOT U HEOOXOAMMOCTh TOYHOU
00pabOTKH 3TOr0 OTBEPCTHS BO H30ekaHMEe M3rMba MmMTU(TA WIK €r0 BbITIAJICHUS.
[Tostomy mmamerp mrudra (d) mms Bama auamerpoMm (ds) 3a7ar0T U3 COOTHOIICHHS
d <£(0,2...0,25) d;, a 3aTrem ipu HEOOXOAUMOCTH TIPOBEPSIOT HA CABUT (Cpe3).

IHInoHo4HbIEe cCOeTUHEHUS

nonounsle coenuHenust (puc. 4.10) cmykaT nais mepefadyd BpallaroLIEro
(KpyTslIero) MOMEHTa OT Bajla K CTYINHIIE, HACAKEHHOM Ha HEro Jeranu (3yo4aroro
KoJieca, MIKUBA, My(PTHl U Ap.) WK HA00OpOT — OT cTynuupsl K Baiy. llInoHounsle
COEIMHEHMS] OCYILECTBISIOT C IOMOIIbIO BCIOMOIAaTENIbHBIX JAETajJeil — MIMOHOK,
yCTaHaBJIMBAaEMbIX B Ma3ax MEX1y BaJOM U CTyIULEH.

JIOCTOMHCTBAMM IINMOHOYHBIX COEIMHEHHH SBISIOTCS NPOCTOTA, HANEKHOCTh
KOHCTPYKILMH, HEBBICOKAss CTOUMOCTb, YA00CTBO COOPKHU M pa300pKH, a HETOCTATKaMHU
— ocnabJieHrne Baja W CTYNULbI IIIOHOYHBIMH Ia3aMH, HEYCTOMYMBOCTh MOJIOKEHHUS
IINOHKM B Ma3ax (BbIBOpauMBAHWE IUIOHKH) © TPYAHOCTh oOecreyeHus
B3aMMO3aMEHSIEMOCTH, TMOBBIIIEHHbIE TPEeOOBaHUSA K TOYHOCTH HW3COTOBIICHHS,
OTCYTCTBHUE (PHKCALMU JETaNe B OCEBOM HaIlPaBJICHUHU.

Puc. 4.10. [lInonka nmpu3MaTu4eckasl.

[IImoHk® MOTYT HPUMEHSATH B KAaueCTBE HAIPABISIOMIUX, OOECIEYMBAIOIINX
JErKOe MepeMElIeHne JAeTanel BIoJb Bajia. Harpy3ky y HINOHOK BOCHPUHHUMAIOT
OOKOBBIE MOBEPXHOCTH, KOTOPBIE COMNPSArarTCs C IMa3aMU [0 COOTBETCTBYIOLIUM
nocaakaM. [Ipu3mMaTHYECKyrO LIMOHKY C BaJIOM OOBIYHO COEAMHSIOT MO NEPEXOAHOU
ITOCAJKE, a CO CTYNHULEN — IO MOCATAKE C 3a30pOM. DTO MPEIATCTBYET NEPEMELICHHAIO
IIIIOHKKW BJOJIb BaJla MU KOMIIEHCUPYET C IIOMOLIBIO 3a30pa HETOYHOCTH pPa3MeEpoOB,
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GopMBI M B3aUMHOTO pACIIOJIOKEHUS Ma30B. TakoW XapakTep COEIUHEHUs
o0ecreynBaeT JOCTaTOYHYIO TOYHOCTh LIEHTPUPOBAHUS Bajla M CTynuisl. B
paavaibHOM HaIPaBJICHUU NIPETyCMaTPUBAETCS 3a30p.

[TpuzmaTnueckre MIOHKA UMEIOT NPSIMOYTOJIbHOE CEYEHHUE, OHU MOTYT OBITh C
OKPYIJICHHBIMH, IUIOCKUMHU M CMeEIIaHHbIMH Topuamu. [la3 moxa mmoHKy Ha Baity
JeNaoT Ha riyouHy okojio 0,6 OT ee BBICOTHI, a Ma3 BO BTYJKE — Ha JJIMHY BCel
crynunbl. [lupuna m BoicoTa mmoHku ompenenensl ['OCTom u BbiOMparoTcs B
3aBUCUMOCTH OT JiMaMeTpa Bajia. Pazmepsl BHICOTHI M IIMPHUHBI CTAHAAPTHBIX HIMOHOK
noI00paHbl TakK, YTO MPOYHOCTh HAa CIABUT OOECMEYMBAETCA C HM30BITKOM, W TpHU
HE0OXOIUMOCTH MTPOBEPKY HIMOHOK Ha MPOYHOCTH MPOBOJAT Ha AehOPMAIIHIO CMSTHS.

CerMeHTHBbIE IMOHKH TPEOYIOT OoJiee TIIyOOKHX MMa30B B BaJlaX, YTO YMEHbBIIAET
UX TPOYHOCThb. VX MNpPUMEHSIOT B ciydyae MepeJadyd HE3HAYUTEIbHBIX YCHIIHIA,
paboTaloT OHU Kak NMpU3MaTUuecKue, Ho 0oJiee ya00HbI B U3TOTOBIICHUH.

[MunuHaprYecKre MIOHKM Yallle BCEro MCIONb3YIOT IS 3aKPEIUICHUs] JeTalei
Ha KOHIE Basa. OTBepcTHE AJIsl IIMOHKKU 00pabdaThIBAIOT B COCIUHSIEMBIX JAeTalsaX (Baj
U CcTynuIa) coBMecTHO. l1InmoHKa ycTaHaBIMBAaeTCsA C HATATOM.

[IInmoHOYHBIE COEAUHEHUSI MPUMEHSIIOT OOBIYHO NpPH MEpeaade 3HAYMTEIbHBIX
BpallalonMX MOMEHTOB NpHU JUaMeTpe Baja He MeHee 6 MM. B kumHeMatnueckux
nepenayax M Iepefadax C BBICOKMM TpeOOBAaHHEM [0 TOYHOCTH PEKOMEHIIYIOT
MCIOJIb30BATh IITU(PTOBBIE COCAUHEHUS.

[[ImoHKM U3rOTaBIMBAIOT U3 CPEAHEYTIIEPOAUCTHIX cTanel 40, 45, Ct6.

[TpoBepsIIOT MIMOHKK HA CMSITHE.

G < [Cew] (4.13)

Jns cTanbHOW CTYHUIBI JIOMYCKA€MOE HamNpsiKEHHE Ha CMATHE [Cey] = 120
H/MM?, 1151 9yTyHHOU [Gey] = 60 Mma.

2T -10°
dh-t) °

p

(4.14)

Gcem =

rie l, — pabouas anuHa mwnoHky; l,=1-b;

| — nMHA MIMOHKH, MM;

b — mMpHUHA MTTOHKU, MM;

h — BbICOTA IITIOHKH, MM;

d — amameTp Basia B MeCT€ YCTAHOBKHU IITIOHKH, MM;
T — kpyTAIIMKA MOMEHT Ha Baity, Hwm;

t; — IyOMHa na3a Bajia, MM.

Ecnu ycioBue mpoyHOCTH HE COONIOJAETCS, TO HY>KHO YCTAHOBUTH 2 IIMOHKH
non yrioMm 180 rpamycoB WM HEPEUTH K MOCAAKE C HATATOM WM ILUIALIEBOMY
COECIMHEHHIO.



45

HInuneBble coeMHEHUS

[nuueBble cOeAMHEHUS CIyXKaT JUIsl TIEpeladyd Bpallalolero MOMEHTa MEXy
BaJIaMU U YCTAHOBJICHHBIMU Ha HUX JIETAJISIMU.

[IInueBoe coeAMHEHUE MOKHO YCJIOBHO IPEACTaBUTh, KaK MHOTOIIIIOHOYHOE,
IIIIOHKKM KOTOPOTO BBIIOJHEHBI BMecTe ¢ BajoM. C ITOMOIUBIO 3TOr0 COEIUHEHUS
MO’KHO O0ECIEUNTh KaK MOJBUKHOE (C OCEBBIM OTHOCUTEIbHBIM NEPEMEIIEHUEM ), TAK
U HEMNOJBMXHOE CKperuieHue naeraneil. [Io cpaBHEHUIO CO IUMOHOYHBIMU LUIAIIEBBIC
COEIMHEHUS] UMEIOT 3HAYUTEIBbHO OOJBIIYI0 HArpy304HYIO CIOCOOHOCTh, IPOYHOCTh
BaJIOB, TOYHOCTH LICHTPUPOBAHUS U HAIPABIICHUSI CTYIIUL] B TOABUKHBIX COCINHECHHUSIX.

[Io dopme mnomepedyHOro CEeUYECHUsS IUIMIEB Pa3auyaloT MOPIMOOOYHBIC
(puc. 4.11, a), aBosibBeHTHBIE (pHcC. 4.11, 0) U TpeyroapHbie (puc. 4.11, B) nuMnessie
coenuHeHus. HawmOoibliee pacnpocTpaHeHHE MONYYHIM MPSMOOOYHBIE HUIMIIEBBIC
COEIMHEHHSI, BBIIIOJIHEHHbIE ¢ YETHBIM yucioM nummneB (6, 8, 10). LlenTtpupoBanue
BO3MOXKHO 10 HapyXHoMmy auamerpy D, mo BHyTpeHHemMy d u OOKOBBIM
MOBEPXHOCTSAM. LleHTpupoBaHuE IO HApPYKHOMY JHAaMETPy PEKOMEHAYETCA s
HEIMOABMKHBIX COCIMHEHWH, MO BHYTPEHHEMY JAHAaMETpy — Ui MOJBHYKHBIX
COEIMHEHUM, MO0 OOKOBBIM IpaHAM — IpU OONBIINX IEpelaBaeMbIX Harpys3kax Hu
HU3KOW TOYHOCTH COEIVHECHMUS.

Puc. 4.11. Buasl numMneBrIX cCOeUHEHNH.

DBOJIBBEHTHOE NUIMIEBOE coeauHenne (cMm. puc. 4.11, 6) oTnamyaercs oOT
NpsIMOOOYHOTO  MOBBIMIEHHOW  TOYHOCTBIO  LIEHTPUPOBAHUS U IPOUYHOCTHIO.
[lenTpupoBaHue OCYHIECTBISIOT MO OOKOBBIM CTOPOHAM, PEXKE — MO HAPYKHOMY
auametpy. Yncno 3yObeB zZ peKOMEHIYIOT = 6 pu m 2> 0,5.

CoenuHeHHE ¢ TPEYroJbHBIMHU HUIMIAMH (cM. puc. 4.11, B) MPUMEHSIOT IJIs
HEMOJBI)KHBIX ~ COCJIMHEHUN TpPU  HEOOJbIIUX Harpy3kax M  TOHKOCTEHHBIX
KOHCTpYKUMsAX. Uucno e z = 20 ... 70, yrasl BnaauH Baja paBHbl 60, 72 u 90°.
[lenTpupoBaHue OCYIIECTBISIIOT TOIBKO 110 OOKOBBIM IPAHSIM.

MydTrsI

Heobxonumo nomMuuTh, yto MydhThl oadupatot no 'OCTy uiu HOpMasisIM 1o
OoJibllIeMy JMAMETPy COCIUHSIEMBIX BaJIOB W PACYETHOMY MOMEHTY. Tumbl Myt



46

oAOUPAIOT B 3aBUCUMOCTH OT BBIITOJIHAEMBIX (DYHKIIHMA.

[Ipm pacuerax HYKHO Y4Ye€CTb, YTO OCHOBHOM ITaCIIOPTHOM XapaKTEPUCTUKOU
MYQTHI SIBJISIETCS AOMYCKaeMblid KpYTSIIMi MOMEHT [ Ti].

OcHOBHOE Ha3Haue€HHWE MY(PT NPUBOAOB — MEpenayda KPyTALIEro MOMEHTA OT
OJIHOTO Baja Ha Jpyroi, nu0OO OT Baja Ha CBOOOJHO CHUJSIIYI0 Ha HEM JAETajb:
3yOuaToe KOJeco, IKUB U T. 1. My(Thl IPUBOIOB BBINOIHIIOT OJHOBPEMEHHO U PN
Apyrux QyHKIUI: KOMIEHCUPYIOT B ONPEIEIICHHBIX IIpeieaaxX NOrPelIHOCT MOHTaXa
BAJIOB; IO3BOJISIOT COENMHATH WM Pa3beIUHATh Bajbl, NPEIOXPaHIIOT padouyro
MalllMHYy OT NEePErpy3KH, yMEHbIIAIOT TOJYKU U BUOpAIMK B Ipolecce padoThl.

[lepenaua kpyTsmero MoMeHTa B My(Tax OCYIIECTBISETCS C IOMOIIbIO
MEXaHUYECKON CBSI3W MEXIAY JAeTAIAMH My(PThl (IJIyxue, 3yOdarble, BTYJIOYHO-
NajbLEBbIE, KYJIayKOBbIE, IIAPHUPHBIE MY(PThI U T. [1.); 32 CUET CWJ TPEHHUS WU
MarHUTHOrO  OPUTSDKEHUS  (PPUKUMOHHBIE  WJIM  3JIEKTPOHHO-UIYKLIHMOHHBIE
ACUHXPOHHBIE MY(DTHI).

ITo xapaktepy paOOThI pa3IMYalOT CACAYIOMINE BUABL MY(]T.

I.IlocTossHHBIE ~ COENMHUTENBHBIE, HE  JOINYCKAKOIIWE  Pa3beAUHEHUS
(pacuernieHus1) BaJIOB B MpoLecce padOThl MalIWHBI: )KECTKUE HEKOMIIEHCUPYIOLINE
(ryxue); xKecTKue KOMIEHCUPYIOINE; KECTKUE MOABUKHBIE; YIIPYTHE.

2.CuenHsle WIM yIpaBIIsIEMBbIE, TO3BOJSAOINE CUEIUIATh WIN PACHEIUIATH BAJIbI
B IIpo1iecce paboThl U BO BPEMsI OCTAHOBKH.

3.CamoynpasisieMble WIA aBTOMATHYECKH CLEIUIAIONINE BaJIbl IPU U3MEHEHUU
pexxumMa paboThl MaIIUHBI.

4.IIpenoxpaHUTENbHbIE — Pa3beIUHSIOLINE BaJIbl, €CJIM Harpy3Ka 00 CKOPOCTh
BpAaIllCHWs] IPUBOJA IIPEBBIIACT JONYCTUMBIE 3Ha4YeHUW. I[lapamMeTpbl OCHOBHBIX
TUIIOB MY(T pErNIaMEHTHUPOBAaHbl CTaHAApTaMH JIMOO HOPMAJISIMH  3aBOJOB-
M3TOTOBUTENIEW M POEKTHBIX OPTaHU3ALUMN.

MocCTosiHHbIE

o
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Puc. 4.12. Buast mydr.
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OKCIUTyaTalMOHHOM ~ XapaKTEpUCTHUKOM My(pT sBIIETCS  IEpeaaBacMblii
KpyTsamuii MomeHT 7 W nuamerp Bana d, Ha KOTOpBIA HacaxkuBaeTrcss My(dra.
KoHkpeTHblli THHOpa3Mep My(QThl BbIOMpAeTCS B 3aBUCHUMOCTU OT YCIOBUU
AKCIUTyaTalUH 110 TaOIuIaMm.

Ty =kTuon<T (4.15)
rae 1, — pacyeTHbIM KPYTSAIIUMNA MOMEHT;

k — xo>ppuimenT 3anaca, IPUHUMAEMBbII B 3aBUCUMOCTHU OT BHUJa PUBO/A;

1’10, — HOMUHAJIBHBIN KPYTAIINA MOMEHT Ha Bajy.
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MeToaunueckue PECKOMEHIAIINUA NJIA NOATOTOBKH K l'IpOMe)KyTO‘{HOﬁ arrecranmun

[learp MpPOMEXYTOUYHOM aTTecTallMd OOy4YaloIIMXCAd - KOMIUIEKCHAs H
OOBEKTHBHAsl OLICHKAa KayeCTBAa YCBOEHHUS OOYYAIOIIMMUCS TEOPETUYECKUX 3HAHUU,
YMEHUSI NPUMEHATH IOJIY4YEHHbIE 3HAHWS B PEIICHUU MPAKTUYECKUX 3a7ad Ipu
OCBOEHUU YYEOHOH JAUCLUIIINHBI.

Hucuunnuna «Jletanun MmammH» u3ydaercs B 4 cemectpe. lIpomexyrounas
aTTecTanus IpoBoaAuTcs B hopme TudHepeHIIMPOBAHHOIO 3aUeTa.

B mnepuon mnoAroToBku K 3adery oOydaroluecss BHOBb O0OpamiaimTcs K
NpoiiiIcHHOMY yuyeOHOMY Marepuany. [Ipy 3TOM OHM HE TOJIBKO 3aKpEIUISIOT
MOJIyYeHHbIE 3HaHHUS, HO M TMody4aroT HoBble. [loaroroBka oOywarommxcs K
MIPOMEKYTOUHOM aTTeCTAllMH TOJDKHA BKIIIOYATh B c€0s TpU dTana:

- caMOCTOosITeNbHAs paboTa B TEUEHHE CEMECTPA;

- HEMOCPEACTBEHHAsl MOJArOTOBKA B JHM, MPEAIIECTBYIOIIHNE 3a4€Ty MO TEMaM
Kypca,

- IOATOTOBKA K OTBETY HA BOIPOCHI, COAEpKaluecs B OuieTax.

OCHOBHBIM UCTOYHHKOM IPH MOATOTOBKE K 3a4ETy SIBISIETCS KOHCHEKT JIEKIIHIA,
rze yueOHbIM MaTepual 1aeTcsi B CUCTEMaTU3UPOBAHHOM BHJIE€, OCHOBHBIE TIOJIOKEHUS
€ro AETATU3UPYIOTCS, MOAKPEIUIAIOTCS COBPEMEHHBIMHU (akTaMu W HH(OpMaLKeH,
KOTOpBIE B CHUJy HOBU3HBI HE BOLWIM B ONyOJMKOBAaHHBIE NE€YATHbIE MCTOYHUKHU. B
XO0JI€ MOJArOTOBKM K 3ayeTy OO0y4arouumcsi HeoOXOOuMO oOpalaTh BHUMaHUE HeE
TOJIbKO Ha YPOBEHb 3allOMHHAHUS, HO W Ha CTENEHb IOHMMAHUS H3JIaraeéMbIX
poOJieM.

JInst ycnemHoro npoxXoXAeHUs] MPOMEKYTOYHOM aTTeCTalluy MO JUCUUILINHE
«/leranum mMammH» HEOOXOJUMO MOATOTOBUTHCS MO CIEAYIOIIEMY MEPEYHIO BOIIPOCOB
Y NIPAKTUYECKUX 3aTaHUM.

[Tepedenn BOMPOCOB JJIst MPOBEICHUS POMEKYTOTHON aTTECTAIIUN
(B hbopme nudpepeHupoBaHHOTO 3a4€Ta) O UTOTAM OCBOCHUS JUCIUILIUHBI
«JleTanu MammH»

1. O61mue cBefeHus 0 AETaIsIX MALIUH U TPEOOBAHUS K HUM.

2. Knaccugukanus MalvH.

3. Knaccuduxkanus aerasneil o01iero Ha3HauYeHMs.

4. TpeOoBaHus K JeTalIIM, KpUTEPUHU PabOTOCIIOCOOHOCTH U BIMSIOLINE HA HUX
(haxTOpHI.

5. OCHOBBI IPOEKTUPOBAHUS MEXAHU3MOB, CTAJIUU Pa3paOOTKH.

6. HazHaueHne u knHEMaTHKa MEXaHUYECKUX Mepeaay.

7. JOCTOMHCTBA, HEAOCTATKU U KJIaccU(UKaLUs 3yOUaThIX nepeaad.

8. T'eomerpuueckue mnapameTpbl 3yOuaThix mnepenad. OcHOBHas Teopema
3alenIICHUS.

9. OcHOBHBIE IPUYMHBI BBIXOAA U3 CTPOS 3yOUaThIX Mepeaad.

10. Marepuaiibl 1 METO/1bl U3TOTOBJICHUS 3yOUaTBIX KOJIEC.

11. Pacuer 3yOuaThIX nepeaay Ha MPOYHOCTb.
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12. Cunbl, nefcTByIONIUE B 3allCIJICHUN 3yOUaThIX epeaad U UX pacyer.

13. Koco3yObie 3yOuarble mnepenaud, reOMETPUUYECKHE U SKCIUTyaTallMOHHBIC
0COOEHHOCTH, crielM(PUKa pacyeTa.

14. Konuueckue 3yOuaTele Iepeaadd, HUX Kilaccudukanus ¢ 00JacTh
IPUMEHEHUs, TEOMETPUUECKUE U IKCILITyaTalluOHHbIE OCOOEHHOCTH.

15. Pacuet Ha IPOYHOCTH KOHUYECKOM TTEepe/Iayun.

16. YUepBsuHble nepeaauu, € JOCTOMHCTBA U HEJOCTATKU, 00JIaCTh IPUMEHEHMUS,
BU/IbI YEPBSKOB.

17. Marepuansl yepBsiuHbIX Nepeaad. [IpuduHbl BBIXOAA U3 CTPOSI YEPBSIYHBIX
nepenay.

18. TermoBoM pacyeT 4epBIYHOMN MEPENAYN, OXJIAKICHUE U CMa3Ka ITepeIayn.

19. PemenHbsle nepenauu: HazHayeHue M Kiaccupukanus. OCHOBHBIE THIIbI
PEMHEN pEMEHHBIX Mepenay.

20. JlocTomHCTBA M HENOCTATKM KIMHOPEMEHHOM mnepenaun. Pacder
KJIMTHOPEMEHHOM IEpeaauH.

21. LlenHple nepenayu: Ha3HaYEHUE U KIaccu(uKaius.

22. JIocTOMHCTBA ¥ HEIOCTATKH LEMHOW nepenayn. Pacyer nenHoi nepenayu.

23. KoHcTpykuus NpUBOJHOW pONMKOBOW Henu. IIpuumHBI BeIXOAA M3 CTPOS
LENHBIX IIepeaay.

24. OpukunonHsle nepenaun. Konecrpykuusa. Pacuer nepenay Ha NpOYHOCTb.

25. Banbl u ocu, Ha3HaueHUe U Kiaccu(UKalMs BajlOB M OCEH, KOHCTPYKLHUS U
MaTepHUaJIbl.

26. ITpoekTHBIN pacyeT BaJIOB.

27. IIpoBepOYHBIN pacyeT BaJOB Ha IPOYHOCTb.

28. IloAIUIHUKN CKOJBXEHUs, YCTPOMCTBO, KIACCHU(PUKALHMS, TOCTOMHCTBA U
HEJJOCTATKHU.

29. llogmMNHMKK KaudeHHs, YCTPOWCTBO, Kiaccu(uKauus, IOCTOMHCTBA M
HEJJOCTATKHU.

30. BriOop u pacuer mo AMHAMUYECKON TIPYy30MOABEMHOCTH MOAIIUITHUKOB
KAuEHUS.

31. My¢ter Mmexanuueckux npuBojoB. Kiaccuduxanus, BbIOOp, MeETOAMKA
pacyera.

32. O0mas xapakTepUCTHKa U Ha3HAYEHUE COCTUHCHUI.

33. Pe3n0OoBbie coenuHeHusi. OcHOBHBbIE TUIBI pe3bd. CTonmopeHue pe3pOOBbBIX
COE€IMHEHU.

34. PacueT Ha MPOYHOCTH PE3LOOBOIO COETUHEHUS.

35. IIIrmoHO4YHBIE COENMHEHMWS: AOCTOMHCTBA M HENOCTAaTKH, KOHCTPYKLHS U
pacyeTsl COeIMHEHUI Ha MPOYHOCTb.

36. IInuueBble COENMHEHUSA: AOCTOMHCTBA M HENOCTAaTKH, KOHCTPYKLIHS U
pacyeTsl COeIMHEHHUI Ha MPOYHOCTb.

37. CBapHble COCIUHEHHUSI, XapaKTEpPUCTHKA U 00JaCTh MPUMEHEHHS, OCHOBHbIC
BU/JIbl COEITMHEHUI, pACUEThl HA IPOYHOCTb.

38. 3aknenoyHble COEUHEHMSI, XapaKTepUCTUKa U 00J1acTh IPUMEHEHUs, pacyeT
Ha IIPOYHOCTb.



50

[lepeuenb npakTUYECKUX 3aaHUi (3a/1a4, HABBIKOB, HOPMATUBOB U T.II.) JIsI
MPOBEJCHUS MPOMEKYTOUHOU aTTecTanuu (B popme nuddhepeHInpoBaHHOTO 3a4€Ta)
10 UTOTAaM OCBOECHUS JUCHUILINHBI «JleTamu ManmH»

1. TlpoBepuTh IIMIOHOYHOE COEAMHEHHE 3y0UAaTOro KoJieca C BajioM, €CIH
nocafioyHbld guamerp Bana 30MM, [OJIMHA TOCANOYHOro ydactka lx = 50MM,
nepenaBaembli kpyTsauuid MoMeHT T = 50000HmMm. Marepuan cTynuubl — CTajb
([9 cu] =120MI1a).

2. TlopoGpats My(dTy, COEOUHSAIONIYIO Bajibl C YIJIOBBIM CMEIIEHHEM 10 1
rpanyca. JluameTpbl coeauHsieMbIX KOHLOB BajoB 40mm. IlepenaBaemblili KpyTSIIui
MoMeHT T=80Hwm.

3. OnpenenuTs HaNpsHKEHUE CMATUSA B 3aKJIENIKE, €CJIM YHMCIIO IUIOCKOCTEN cpe3a
Z=2, nuameTtp 3aknénku d =12mm, casuraromias cuia P = 14 kH. Jlats 3akimouenue o
MMPOYHOCTH COEIMHEHHUS, €CIU [ O o] =120MIIa.

4. Jlate 3akmouyeHue o paborocnocodOHocTn nommunHuka 46208, ecimm Cpp =
42500H, C, = 36800 H. Ilpm HeoOXOAMMOCTH MNPUBECTH PEKOMEHIALMH IO
COOJIIOICHUIO KPUTEPUST pabOTOCIIOCOOHOCTH.

5. OnpenenuTh M3 YCIOBHS MPOYHOCTH MO 3aHWKEHHBIM HANpPSKEHUSIM Ha
Kpy4Y€HUE AUaMETp Baja MOJ MOAIIMIHUK KAay€HUs, €CIU NEepeaaBaeMblid KPYTAILIHMA
MoMeHT T=200Hwm, nonyckaeMoe HanpsiKeHUE Ha KpyUYeHUE NPUHATH B Mpeenax [t] =
20...25 MIla.

6. Hatp 3akmoueHue o padorocrnocoOHocTH noamunHuka 207, ecimu Cyp =
22500H, C, = 19700 H. Ilpu HEOOXOAMMOCTH TIPUBECTH PEKOMEHIAIUU II0
COOJTIOJICHUIO KPUTEPHS PaOOTOCIIOCOOHOCTH.

7. Ilomobpatb My(Ty, COEOUHSIONUIYIO Bajibl C YIJIOBBIM cMelieHueMm 1o 1
rpanyca. JlmameTpsl coeauHseMbIX KOHIOB BajoB 30mm. IlepenaBaemblii KpyTsIui
MoMeHT T=50Hwm.

8. JlaTh 3akjroueHHe O MPOYHOCTH MPUBOJHOU LIETH LIEMHON Mepeaadu, ecliv
pacueTHOe aaBieHue B mapHupe p = 22Mlla, uucino o6opotos n; = 300 mun"!, mar
nenu t=25,4mMmM.

9. OnpenenuTh MEKOCEBOE PACCTOSIHUE YEPBAYHOM mepenauu, eciu [oy]= 300
Mlla,  Tr=700000 HmMm. Koadpuruent K npunsate paBueim 1,1.

10. Omnpenennth nuameTp MEHBLIETO WIKKMBA, ecnu auamerp D, = 300mwm,
nepenarounoe uncio nepegaun U = 3,15, ckonbxenue € = 0,015.

11. OnpenennTs HOPMaJIbHBIA MOJYJIb KOCO3yOOW 3yOuaToi mnepenayu, €ciu
nenuTensHbi guamerp d=100,77 MM, uncio 3yoseB Z; =31, yron naknona = 11,2°.

12. Ompenenuth HEOOXOAUMOE MJis TepeAadyud 3aJaHHOW MOIIHOCTH YHCIIO
pEMHENl  KIMHOPEMEHHOW TmepeAauyd, €clId OHa COEAUHSAET JBUTraTelb C
UUIMHAPUYECKUM peaykTopoM. MomHocTe asurarens P; = 2,2kBt, MOIIHOCT®,
nepenaBaemass onHuM pemHeM [P] = 0,8kBt. Koadduuuentrr, kpome C, npuHATH
paBHbiMu 0,9.

13. late 3akiroueHue o paboTOCOCOOHOCTH (PUKIMOHHOW Mepenayu, eciu
[0x]=400 MIla, c,=350 MlIlla. [laTb peKOMEHIALMHU IJs COOJIOAECHUS KPUTEPHS
paboTOCIIOCOOHOCTH MEepeadm, €Cliu 3TO HEOOXOAUMO.



51

14. OnpenenuTh MIMPUHY BEHIIA IIeCTEepHU by, ecnu y, = 0,25, d; = 100mwm, d;
= 280mm.

15. Ompenenuth HeOOXOAUMOE Jis TepeAadyud 3aJaHHOW MOIIHOCTH YHCIIO
peMHEel  KIMHOPEMEHHOW TMepegayd, eclid OHa COEQUHSAET JBUTATEelb C
WIMHAPUYECKUM peaykTopoM. MomHocTs nBurarenss P; = 2,2xBT, MOIIHOCTB,
nepenaBaemas ogHuM pemHeM [P] = 0, 8kBt. Koadduuuents, kpome C, npuHATH
paBHbIMH 0,9.

16. Haiitn U,ys, Upew, KpyTdAILE MOMEHTBHI Ha Banax, ecau Z; = 4, Z, = 20,
d;=120 mm, d,=360MM, n;= 1100 mun !, P;= 2 kBrT.

L2 &

M —A—1
x
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Py, n j @_x]

LR ~— 1L

17. Haitt Usys, Upew, uricia 000pOTOB, Ha Banax, ecnu Z; = 24, Z, = 48 ,
d;=150mm, d,=450MM, n;= 800 muH .
Z1

X
da 4 di do Py, n

18. IlpoBepuTh HIMOHOYHOE COEAUHEHHME 3yOUaToOro Kojieca C BalloM, €CJIH
nocajouyHelii nuamerp Bada 30MM, aiMHa mnocagoyHoro ywactka lg = 50mm,
nepenaBaempil kpytsamuii MoMeHT T = 50000HmM. Marepuan ctynumsl — cTaiib
([ ] =120MITa).

19. Omnpenenuth auameTp OoJbIIETO IIKHUBA, eciau guamerp D; = 100mm,
nepenarouHoe uncio nepeaaun U =2, ckonbxenue € = 0,01.

20. Onpenenuth MEXKOCEBOE pacCcTosiHUE 3yOuaToi mepenayu, eciu [6y]=630
MIIa, Tt = 80000 Hmm, V=6Mm/c, U=4, nepenava npsmo3ydasi HEKOPpUTUPOBAHHASI.
KoaddunmenTst kup, Kna, Kny IpuHATH paBHBIMH 1.
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CJ'IOBapl: TEPMHUHOB 110 TUCHUILJIMHE «I[eTaJII/I MallluH»

Arperat - 3TO YKPYIIHEHHBIN, oOnagarouIui ITOJTHOM
B3aMMO3aMEHSAEMOCTBIO Y3€ll, BBITTOIHSIONUN ONpeeICHHYIO
byHKIMIO (HampuMep, AJIEKTPOJBUraTelb, CHIIOBAsl T'OJIOBKA,
Hacoc).

bab6uTs - 9TO XOpOIIO MpupadaThIBAONIUECS aHTH(PUKIIMOHHBIC
CIUTaBbl MEIHU C MSATKUMH MeTajslaMu (OJIOBOM, CBHHIIOM,
KaJIbIIEM ).

beccrynenuaras - 9TO MEXaHU3M IS IJIAaBHOTO WM3MEHEHUsS IMepeaaTOuYHOTO

nepegava OTHOIIEHUS.

bpon3sa - 9TO CIUIaBbl HAa OCHOBE MeAu OO0JaJaloT BBICOKUMHU
aHTU(PUKIIMOHHBIMU CBOMCTBaMH, COTPOTUBJICHUEM
KOPPO3HMH U TEXHOJOTHYHOCTBIO.

Ban - JTO JeTajdb MAalluH, MpeJHa3HAYeHHas [Uis Tepenaydu
KPYTSIIIEr0 MOMEHTA BJIOJIb CBOCH OCEBOM JTMHUMU.

B3anMo3aMeHseMOoCTb | - 3TO YCJIOBHUE, NMPU KOTOPOM cOOpKa MU U3 JeTajei,
M3TOTOBIISIEMBIX TI0 YEpTEX,aM, JTOJDKHA OCYIIECTBIATHCSA 0e3
MIPUTOHKH.

BubpoycToHYnBOCTE | - 3TO COMPOTUBICHWE TMOSBICHUIO B MAaIlIMHAX BPEIHBIX
JTUHAMUYECKUX HArpPy30K B BUJE BBIHY)KJICHHBIX KOJCOAHUN 1
aBTOKOJICOAHHI.

Hetainb - 3TO W3JEJNe W3 OJHOPOJHOTO Marepuaia, MoJydeHHoe Oe3
cOOPOUYHBIX ONEpaIHii.

XKecrtkocTtb - 3TO CHOCOOHOCTH JeTajied COMPOTHUBIATHCS N3MEHEHHIO
(dbopMbI IO/ TEHCTBUEM CHUJIL.

3aknenku - 3TO KpEeTeKHbIE AETaIl W3 BBICOKOIJIACTUYHOTO MaTepuara,

COCTOSIIIME M3 CTEPXKHA M 3aKJIAJHOM TOJOBKH; KOHEI
CTEp)KHSI pAcKJIeNnbIBaeTcsl JUisi 0Opa30BaHUsS 3aMbIKAIOLIEH
T'OJIOBKH.

3yOuaras nepenaua

- 3TO TPEX3BEHHBIM MEXaHWU3M, B KOTOPOM JBa MOJBUKHBIX
3yO0uarblXx 3BeHa O0Opa3yloT C HEMOJBI)XHBIM 3BEHOM
BpalIaTeJIbHYIO WM OCTYNATEIbHYIO Mapy.

3y0uaToe 3alernieHue

- 9TO MPOILECC NepeIayn ABUKEHUS B KUHEMAaTHYECKOU Mmape,
0o0pa3oBaHHOM 3y0YaTHIMU KOJIECAMHU.

MN3HO0COCTOMKOCTD

- 3TO CIOCOOHOCTH Marepuajia JeTajeid  OKa3bIBaTh

COMMPOTHUBJICHUC N3HAINWMBAHHUIO.

KneeBrie coeqnHeHns

- 9TO HCPA3BbECMHBIC COCINHCHHA COCTABHBIX yacTeu U34CIusd C
INPUMCHCHHUCM KJICA.

Knunosrie
COETMHEHUS

- 3TO pa3bE€MHbIE COEIUHEHHUS COCTaBHBIX YacTe W3aenus C
NpUMEHEHUEM JeTalld, UMerolel GopMy KIMHA.

Kopmnycusle neranu

- OTO AfTallu, O6€CHG‘—IHBaIOI_HI/I€ B3aMMHOC PACIIOJIOKCHUC
JieTaneu y3Jla W BOCIHPHHHMAIOMIMEC OCHOBHBIC CHIIBI,
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JICVCTBYIOIIME B MAIIIMHE.

KonTakTHbie - D3TO HampsbKeHHsT W JeopMaiiuu, BO3HUKAIOIIME MpPU

HaIpsKEHUS B3aMMHOM  HaXaTUW  JABYX  COINPHUKACAIOMIMXCS  Te
KPUBOJIMHEHHOMN (hOPMBI.

Koppo3nonHnas - 3TO CONPOTUBIECHHE METAJIOB XUMHUYECKOMY WM

CTOMKOCTb ANEKTPOXUMUYECKOMY Pa3pyLIEHUIO MOBEPXHOCTHBIX CJIOEB U
KOPPO3MOHHOM YCTAJIOCTH.

Kpurepun - OJTO NPUYMHBI OTKa3a OTHAEJBHBIX JETAJIEW Iepenady,

pabOTOCIIOCOOHOCTH | COETMHEHMM U T.II.

Maiuna - 3TO MEXAHUYECKOE YCTPOWCTBO, BBHIMOJHSIONIECE JABUKCHUS
Ui TpeoO0pa3oBaHUs  DHEPruM,  MaTepuasoB  WIH
uHopMamu.

Mexanuzm - 3TO CHCTEMBbI TeJ, CHyXallux [Js Mpeodpa3oBaHuUs
JIBUKCHUM.

Mexannueckui - 3TO OTHOIIEHWE MOUIHOCTH Ha BEIOMOM Bally Iepenayu K

K03 HUIIEeHT MOIITHOCTH Ha BEIYIIEM Bally.

ITOJIE3HOTO IEUCTBUSI

Harpy3ounas - O3TO TMpeNesibHOE COCTOSIHUE TepeAadyu, MpU KOTOPOM

CIIOCOOHOCTD CTAHOBUTCS] BOBMOKHOMU MOTEPs €€ pabOTOCIIOCOOHOCTH.

nepeaayu

HanexHocTtb - 9TO CBOMCTBO OOBEKTA BBIMOJHATH B TEUEHHE 3aJaHHOTO
BpeMEHM (WM 3aJaHHOW HapaOOTKH) CBOM (PYHKIIHH,
COXpaHsii B 3aJaHHBIX TMpENeNiax AKCIUIyaTallMOHHBIE
OKa3aTeu.

Hepa3bemHblie - 3TO TMOCTOSIHHBIE COEAUHEHHUS, KOTOpbIE HE MOAJIEKAT

COEIMHEHHUS pa3b0OpKe U JIeNIal0TCs COCTaBHBIMU TOJIBKO JJISl TOTO, YTOOBI
00JIETYUTh UX U3TOTOBJICHUE.

Ocp - 3TO JeTallb MAalluH U MEXaHU3MOB, CIyKaias Jis
NOJAJIEpKaHUsl BpAIIAIOIIMXCS 4YacTed, HO HE Mepeaarouas
MOJIE3HBIN KPYTSIIMHA MOMEHT.

[Taiika - 3TO TMpollecCc 00pa3oBaHUsI HEPAZBEMHOTO COCIUHEHHUS C
MEXAaTOMHBIMHU CBSI3SIMU IIYTEM HAarpeBa COEIUHSIEMBIX
MaTepuajioB HWKE TEMIEepaTypbl WX IUIABICHUS W
OPUMEHEHMS JIETKOIUIABKOT0 IPUCAJOYHOI0 MaTepuaa.

Ilepenarounoe - 9TO OTHOLIECHHE YIJIOBOW CKOPOCTHM BEIYIIETO 3BEHA K

OTHOIIICHUE YTJI0BOI CKOPOCTH BEOMOIO 3BEHA.

IIepenaTounoe uuciao
nepeaadu

- 3TO OTHOULIEHHUE OOJIBIIEH YIIIOBOM CKOPOCTH K MEHBILIEH.

Hepez[aqn - 9TO MCXaHHN3MBI, CBA3BIBAIOIIINEC JABHUIaTCJIn u
HNCIIOJIHUTCIBbHBIC OPIrdaHbL pa60‘II/IX Malll1H.
HOI[H_II/IHHI/IKI/I - OTO IIOJIIHUITHUKH, pa60Ta}0n11/Ie Mo IIPUHOUITY TPCHUA

CKOJIbXKCHU

CKOJIbKCHU.
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[TopmmnHuKN - 3TO MOAIIMIHUKH, paboTaloIlMe MO MNPUHIUILY TPEHUS

KayeHUsI KayeHHUs.

[Ipoext - 3TO COBOKYNHOCTh KOHCTPYKTOPCKHX  JIOKYMEHTOB,
MOJIYYEHHBIX B PE3YJITATE IPOEKTUPOBAHMUSL.

[IpoekTupoBanue - 3TO mpouecc pa3pabdOTKH KOMIUIEKCHOM TEXHUYECKOH
JOKYMEHTAllMM,  COAepKalmleil  TEXHUKO-dKOHOMHYECKHE
O0OOCHOBaHHUS,  PACUEThl, YEPTEKH, MAKETbl, CMETHI,
HNOSCHUTEIbHBIE ~ 3alUCKM U JApyrue  MaTepHualsl,
HEOOXOAMMBIE JJIsl IPOU3BOJICTBA MAILIMHBI.

[IpouHocth - 3TO CIOCOOHOCTh JETajl BbIAECPKUBATh IPUIIOKEHHBIE
Harpy3ku Oe3 paspylieHuss U sBIseTcd O0O0s3aTeNIbHBIM U
BOXHEUIIUM  KpUTepueM  pabOTOCIOCOOHOCTH  JeTanen
MAalIuH.

Pa3bemHbIe - 3TO BPEMEHHBIE COECIMHEHHUS, KOTOPbIE MOT'YT MHOTOKPAaTHO

COCMHEHNUS paz0OupaTthcsi U cobHuparbcs 0€3 pa3pylIeHUs COEAHHIEMBIX
JeTaJeu.

Pe3n0a - 3TO YEpeayIOLIMECs BBICTYIbl M BIAJWHBI HA MMOBEPXHOCTU
TeJa BpAIlEHHs, PACTIONIOXKEHHbIE IO BUHTOBOW JIMHUH.

Pe3b0OoBBIE - 3TO pa3bE€MHbIE COEIMHEHUSI COCTAaBHBIX YacTel W3JAENHs C

COEJTMHEHMSI IPUMEHEHUEM JIeTaJIel, UMEIOLUX Pe3b0y.

Pemennas nepegaua

- 9TO MEXaHu3M, CiIyXaluid [ 1peoOpa3oBaHUs
BpalllaTeJIbHOTO  JBWKEHHS  MPU  MOMOIINM  IIKHUBOB,
3aKpEIUICHHBIX Ha BanaxX, U OCCKOHEYHON THOKON CBS3U —
MIPUBOJHOTO PEMHS, OXBATHIBAIOIIETO IIIKUBHI.

COopouHas eauHuIA

- JTO H3Aenue, COOpaHHOE W3 JeTajedl Ha MpeaNnpUsTHH-
U3rOTOBUTEIIE.

Cgapka

- OTO IIponecC COCAUHCHUSA I[GTaHCﬁ IMyTEM YCTAHOBJICHHA
MEKATOMHBIX CBSI3€M MCIKAY CBApUBACMBIMU Y4CTAMU IIPU UX
HarpCBaHWM HUJIN IJIACTUYCCKOM ,IIG(i)OpMI/IpOBaHI/II/I.

CBapHI)IC COCIMHCHUA

- 9TO HCPA3BbCMHBIC COCAMHCHH A, BBITTIOJTHCHHBIC CBapKOﬁ.

CunoBas nepenaya

- OTO MCXaHU3M, HpGI[HaSHaquHLIﬁ IJIL Iepeiadu S9HCPIruu OT
ABUTaTCiId K €€ HOTp€6I/ITeJ'I$IM C YBCIIMYCHUCM Bpalllatomux
MOMCHTOB 34 CUCT YMCHBIICHW S YaCTOTEI BpAIllCHM.

Cranb - 3TO cIuIaB kene3a ¢ yriaepoaom a0 0,5%, obnagaer BbICOKOM
POYHOCTHIO, CIOCOOHOCTBIO K JISTHPOBAHUIO, TEPMUICCKON U
XUMHUKO-TEPMHYECKON 00paboTKe.

TemmocToikoCTh - 3TO CIIOCOOHOCTH JeTallell COXpaHATh pabOTOCIIOCOOHOCTH B
MalllMHAaX C OOJBIIUM BBIICTICHHEM Temia B pabodeM
npoIiecce.

Texanueckas - 9TO COBOKYITHOCTH KOHCTPYKTOPCKHUX, TEXHOJOTHUYECKHX, a

JTOKYMEHTAITHS TaK)k€ HOPMaTUBHO-TEXHUUYECKHUX JOKYMEHTOB, HEOOXOIUMBIX

JJIA OpraHu3anmu )41 OCYIICCTBJICHHUA IIpOMU3BOACTBA,
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UCTIBITAaHUHM,  JKCIUIyaTallik ¥ PEMOHTa  MpeaMera
MIPOM3BOJICTBA (M3ACTHA).

TeXHUYECKHUi POEKT |- 3TO  COBOKYIHOCTh KOHCTPYKTOPCKHX  JIOKYMEHTOB,
coJlepKallluX  OKOHYATEIbHBIC  TEXHUYECKUE  pEIICHUS,
JAIONIUe TOJTHOE TPEJCTaBICHUE 00 yCTPONCTBE HM3ACIHS U
MCXOJTHBIC JAHHBIC TUTST pa3paboTKu paboueit

KOHCTPYKTOPCKOW JOKYMEHTAIIHH.

TexHuueckoe - 3TO JOKYMEHT, YCTaHABJIMBAIOIINI OCHOBHOE Ha3HAYEHUE U

3a/1aHHe TEXHUYECKUE XapaKTEPUCTHKH, IIOKAa3aTeJM KayecTBa U
TEXHUKO-DKOHOMHYECKHE TPEOOBAHMS, NPEABABISIEMbIE K
pa3pabaThIBAEMOMY H3ACTHUIO.

Texauueckoe - 3TO COBOKYNHOCTh KOHCTPYKTOPCKHX JIOKYMEHTOB,

peI0KEHHUE COJEpKalIMX TEXHUYECKHE M  TEXHUKO-3KOHOMHUYECKHE
00OCHOBaHUs 11€J1IECO00PAa3HOCTH pa3pabOTKU JTOKyMEHTALUU
U3/

TounocTh - 3TO CBOWCTBO MAalIMH paboTaTh B 3aJ@HHBIX Mpeaenax
BO3MO’KHBIX OTKJIOHEHHI MapaMeTpoB, HAIPUMED, Pa3MEPOB.

VY3en - 3TO CcOOpOYHAsl €OUHULA, KOTOpas MOXKET coOupaThCs

OTACJIBbHO OT APYIMX COCTABHBIX JacTe N3 0CIU.

Yrpyrue 3;1eMeHTbI

- 9TO 3BEHbs B MAIIMHAX U MEXAHU3MaX, KOTOPBIE B MpOLIECCE
pabOThl KOHCTPYKIUU MOJTYYaAIOT Ae(pOpMaLMH, COU3MEPUMBIE
C UX HAYAJIbHBIMHU PA3MEPAMH.

OpUKIIMOHHAS
nepeaaya

- 3TO MEXaHW3M, CIYXalllUi ISl Tepeladyd BpallaTeIbHOTO
JIBWKEHUST OT OJHOrO0 Baja K JAPYrOMy C IOMOIIBIO CHJI
TPEHUS, BO3HHUKAIOIIMX MEXKIY HACAKEHHBIMU Ha Bajibl U
OPWXKATBIMU  APYr K JAPYTy [AWCKaMH, UWIUHAPAMHU WU

KOHYCaMH.

UYepBsunast mepeada |- 3TO  MEXaHW3M, CIy)Xalmuid uisi  peoOpa3oBaHMs
BpaIaTeJIbHOTO JIBHKEHUS MEXKTY BaJaMH co
CKPCIIUBAIOIIUMHUCS OCSIMH

Uyryn - JTO CIUIaB JKejie3a C YTIJIEpOJOM, COAEpKaHHUE KOTOPOTO
6oxee 2,2%.

[IIar pe3n0bI - O3TO pACCTOSHHUE MEXIY COCEAHUMH OJIHOMMEHHBIMHU
OOKOBBIMH  CTOpOHaMH  Tpodwis B  HampaBJICHUH,
napaJiJICIbHOM OCH PE3bOBbl.

[InuieBbie - 3TO pa3bEeMHBIC COCIWHCHUS COCTaBHBIX YacCTCH M3ICIHS C

COEIMHEHUS MIPUMEHCHUEM 11a30B (IIUIMIICB) U BHICTYIIOB.

[IImoHOYHBIE - 3TO pa3beMHBIC COCAUHCHHS COCTABHBIX YaCTCH M3ACIHS C

COEIMHEHUS MIPUMCHCHUEM IIITTOHOK.

[ItrdToBHIC - 3TO COEAUMHEHHS COCTAaBHBIX 4YacTeW M3Jenus ¢

COCIMHEHUS NPUMEHECHUEM MITH(TA.

DBOJILBEHTA - 9TO IIOCKasi KpUBas, KOTOpas OMHUCHIBACTCS JFOOOM TOYKOMH

psIMOM, IEpeKaThIBAEMOI 0€3 CKOJIbKEHUS 10 HEMOIBHKHON
OKPYXHOCTH.
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DCKU3HBIM NPOEKT

- 3TO COBOKYNHOCTh KOHCTPYKTOPCKHX  JIOKYMEHTOB,
coJlepKallluX MPUHUUIIUAIbHBIE KOHCTPYKTUBHBIE pELICHUS,
JaroIye O0IIKe MPEACTaBICHUS 00 YCTPONUCTBE U NPUHIUIIE
paboOThl H3/ENUs, a TaKXKe JaHHbIE, OINpPENEISAIOLINE €ro
OCHOBHBI€ [TapaMeTphl U rabapUTHBIE pa3MEpBHI.




		2024-06-13T12:13:15+0300
	Федоринов Александр Сергеевич
	Подпись документа




