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Раздел № 5 «Детали машин»

Повторение изученного материала. 

1. Понятие динамических нагрузок в деталях подвижного состава.
2. Факторы, влияющие на величину предельной выносливости.
3. Формула Эйлера. Ее применение.




Новый материал. 

Тема 5.1. «Основные понятия и определения»

1. Машина и механизм.
2. Современные направления в развитии машиностроения.
3. Основные задачи научно-технического прогресса в машиностроении.
4. Требования, предъявляемые к машинам и их деталям.
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Подготовить реферат по теме: Современные направления развития машиностроения.
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Pazpgen 3
JETAJIM 1 MEXAHU3MbI MAILIMH

3.1. MammHbl ¥ MX OCHOBHbBIE 3JIEMEHThI

Yenosek co3ai MaUIMHBI ISl IPOM3BOJICTBA PA3IMYHBIX BUJOB pa-
60T nn npeobpasoBanus sHeprid. CoBpeMeHHbIE MALIMHBI 06ecreun-
BAIOT PE3KOE MOBBILIEHHE NPOM3BOJUTENLHOCTH TpyJa yenoBeka. Ha-
MPUMeED, YeJIOBEK B T€YEHHE JJIUTENLHOTO BPEMEHH MOXET Pa3BUBAThH
mouHocTh He Gonee 0,1 kBT, a MomHOCT, MalMH-TIpeo6pasoBareneit
9HEPruM (3JIEKTPHYECKUX IeHepaTopoB) focruraer 1200 MBT.

Jlro6as MalMHA COCTOUT M3 08U2AMETbHOR0, NePedamouHo20 U UCHON-
HumenbHo20 MexaHu3Mos. Hanpumep, y METaJuIOpeXyLIero CraHka JBH-
raTelbHbIM MEXaHH3MOM SBJIAETCS dJIEKTPOMOTOp, a Y aBTOMOOMIS —
JIBUraTeNb BHYTPEHHETO CrOPAHMS; MCIIONHUTEIbHBIM MEXaHU3MOM (Ero
TaK)Ke Ha3bIBAIOT paboyum Op2aHOM) Y TOKAPHOTO CTaHKA SBIAETCS
CYNIOPT C PEKYIUM HHCTPYMEHTOM, @ y aBTOMOGHIS — Koueca. Ilepe-
JIaTOYHbIE MEXaHM3Mbl NMPEOOPA3OBBLIBAIOT M I1EPENAOT JBUXKEHHE OT
aBurarens Kk paGouum opranaMm. Tak, B TOKaDHOM CTaHKe JBMXEHHE
OT 3JIEKTPOJBUTATENS K CyNMOPTY, T.€. HCIIOJHUTEIbHOMY MEXaHH3-
My, MeEPEAaeTcs Yepe3 PEMEHHYIO mepeaauy, KOpoOKy CKOpOCTeid, Ko-
PoOKy nojay, Xo0BOH BUHT H Pl 3y6UaThiX KHHEMATHYECKHUX Map.
B aBTOMOGMIIE (QYHKIMIO MEPEAATOYHBIX MEXaHU3MOB BBIMONHSIOT
KOpoOKa CKOPOCTel 1 kKapHaHHBIi Bas. Takum 06pa3oM, MeXaHH3M —
9TO BHyTpeHHee YCTPOHCTBO MALIMHBI, IPHBO/ISILIEE €€ B JIelCTBHE.

JleTan MaUIHH — 3TO COCTABHBIE YACTH MAIIHH W MEXAHH3MOB, KAXK-
N1ast M3 KOTOPBIX H3rOTOBJIeHA Oe3 npuMeHeHus cGOPKM (HATIpUMeD, Bal,
LiecTepHs, GOJT, WIIMHT, XOA0BOI BUHT CTaHKa, raiika). Yucio je-
TaJlell B CIIOKHBIX MAUIMHAX MOXET U3MEPATHCS AECATKAMH M COTHAMH
Thicsiu. HanpuMep, B aBToMoGuie Goee 15 Thicay aeTaneif, B aBToO-
MaTH3UPOBAHHBIX KOMIUIEKCAX MPOKATHOTO 00OpynoBaHus — Gonee
MMJITHOHA.

B maiwvHe MOXKHO BBIIEIHTE COBOKYITHOCTh COBMECTHO paboTaro-
LUMX JIeTalIel, KOTOPbIE MPEICTABIAIOT COG0H KOHCTPYKTHBHO 060C06-
JIEHHbIE eIUHULIBI, 00BbEIMHEHHbIE OHUM Ha3HAYeHHeM; 9TH c6Opou-
HbI€ eMHULIbI HA3bIBAIOT y31aMuy. Y31kl OHOM MALIMHBI MOXHO M3T0-

86

TaBIMBATh HA PAa3HbIX 3aBojax. [IpUMepamMy TaKHX y3JIOB ABJIAIOTCA
MyTBI, PEAYKTOPDI, JIEKTPOIIIHH/IENH, LAPUKOMOIIIHITHHKH.

JIBe MOMBMKHO COEIUHEHHBIE JETANN 00pa3yioT KuHeMamuiecKkyo
napy. Ha puc. 3.1 NpesicTaBIIeHbl COOTBETCTBEHHO HU3IIME (¢ — Bpala-
TeNlbHas; 6 — OCTYMATENbHAS; 6 — BUHTOBAS) M BBICIAS (2 — 3y6uaras)
kuHeMaTHueckue napbl. Tesa, ofpasyiomue KHHEMATHYeCKYyI0 napy,
HA3bIBAIOTCH 3BEHbAMH.

Puc, 3.2
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Mpodonacerue mabn. 3.1
A COBOKyﬂHOCTb 3BeHbEB MOJABUKHO COeH-

HEHHBIX KHHEMATHYECKHX Nap HA3bIBACTCS Ku- s VClIOBHEIC 0603HATEHHS
o B Hemarmieckoii uensto. Ha puc. 3.2 npencras-

JIEHBl KMHEMaTH4YECKHE LErnu, COCTOAIINE U3

TIOAMIATHAKY CKOJIBKEHUS U Ka4YCHHUS
napsl 3y6uaTeiX Konec (puc. 3.2, a), a Takxe

Ha BaiTy 6e3 YTOUHEHHS THIIA:

LUMJIMHAPHYECKHX, KOHMYECKOH M 4epBAYHOM pauanbHbIe SR
IPHG: 35 3
nap (puc. 3.2, 6). Eciu B KuHeMaTHueckoit s [
LENH OJTHO 3BEHO 3aKPEIJIEHO, TO OHA ABJIAETCS
Mmexanusmom (puc. 3.3). = E o i
B MamMHOCTPOEHUU NpPH BbIYEPYMBAHUMU PA3THUHBIX KMHEMaTHYE- O 4 it
CKHX Map NMPHHATBI YCIOBHbIE 0603HaueHNs, yTBepxaernsie TOCTom PO/HALEERG, 5
2.770-68" (tabm. 3.1). PajMaNbHO-YIOPHEIE o
OIHOCTOPOHHHME ]
Tabauna 3.1 -
JBYCTOPOHHHE '__|—.—:*‘
Venosusie 0603HE‘|€HHH 3/IeMEHTOB KHHEMATHYECKHX CXeM
YIIOPHEIE L
Hanmenopanue VcnoHEe 0603HadCHMsT OIHOCTODOHHYS =
|
Bau, ocs, crepxens JIByCTOPOHHHE ___|__‘ =
HenoasmkHoe 3BeH0 (11 ykasaHus O UIHITHAKY KAYeHUS:
HEMOJBIXHOCTH JI060r0 3BeHa 4acTh o
€r0 KOHTYpa TOKPHIBAIOT DAISIERRIS
IITPUXOBKOIA) PpAMATBHO-YIIOPHEIE -
OJIHOCTOPOHHHE R EEON|
[0)
Coeunenue yacTeit 38eHa: JIBYCTOPOHHHE e O
HETO/IBIKHOE < \/ P YIIOpHEIE ol
OIHOCTOPOHHHE o
|
HETOAIBIKHOE, JONyCKalomee EByCTOpOHHHE | 8 !
PerynupoBKy [
Mydra (o6mee 06o3HaueHHE
HEINOJABHXXHOE COEIUHEHHE 633’?’1‘0‘“‘131‘[“1 ma)
JIETAJIA C BaJIOM, CTEPXKHEM
Mydra HepacueruseMas
Kunematuyeckas napa: (seynpaBsemas):
BpalaTenbHas —Z /\ Tyxas e ERE
ynpyras @
HOCTyNaTeNbHAS L L L KOMITEHCHpYIOMAs —BHa—
Mydra cuerwniemas (ynpasisemas): EE_
BHHTOBAst obuiee Ha3HAYCHHE
=
cepuyeckas (aposas) 3 e OJTHOCTOPOHHSS T
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Ipodonsicenue ma6n. 3.1

Haumenopanue

Vcnosusie 0603Hauerns

JIBYCTOPOHHSS

| =
e =

Mydra cuennsemas MexaHHdecKas
CHHXpOHHas (Hanpumep, 3y6uaras)

ACHHXPOHHasi (Hanpumep,
(pukIHOHHas)

Mydra cuennsemas anekTpuyeckas

Mydra cuensemas rugpaBIHIecKas
HITH ITHEBMATHYeCKas,

Mydra aBTOMaTHUECKAS
(camopeiicTByIomas):
obliee Ha3HAYCHHE

obrouuas (cBo60AHOro X0aa)

TeHTPo6eXHAT YPAKIMOHHASL

TIpeIOXPaHATENBHAS C pa3pylla-
IOIIMM 3JTEMEHTOM

Topmo3 (o6imee o6o3HavenHe Ge3
YTOYHEHHS THIIA)

TIpodonaicenue mabn. 3.1

Haumenosanue

VcnosHele 0603HaYEHHS

Tlepenaun GppuUKIHOHHBIE
LMIMHAPHYECKHMH POTUKAMU

1IIKMB CTYNEHYATHIif, 3aKPEIUICHHBIH
Ha BaITy

Tlepenaya peMHeM 6e3 YTOUHEHHS
THIIA PEMHS

Tlepenaya IIOCKHM PEMHEM

Tlepenaya KIIMHOBHIHBIM PEMHEM

Tlepenayua KpyTiIbIM pEMHEM

 Xpanosblie 3y6uaThe MEXaHH3MBI:

C HAPYXHEIM 3alIeTUICHHEM
OJIHOCTOPOHHHE

C BHYTPEHHHM 3alCIUICHAEM
OIHOCTOPOHHHE

Kynauku mmockue:

TIPOJIOJIBHOT'O MEPEMELICHUA

BpAIAKOIIHECs
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Tlepenaya 3y64aThiM peMHEM

Ilepenaya uenso, obmee 0603HaYeHHE
6e3 yTOUYHEHHS THIIA IETH
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TIpodonaicerue mabn. 3.1 Oronuanue matn. 3.1

HaumeHoBaHHE 'YcnosHsle 0603HaYeHMA HaumeHOBaHHE VcnopHble 0603HaYEHUS

Tlepenaun 3y6uaThle HIIMHAPHYECKHE

(6e3 yTouHeHHs THNA 3y6beB):

BHEITHEE 3aleIUIeHNe

BHYTpEHHEE 3alleIUICHHE

:'_  :Et

Tlepenayu 3y6uaTsie ¢

TepeceKAIONIMMICS BallaMH:
KOHMYeCKHe 6e3 yTOUHEHH
THna 3y6BeB

Tlepepnaun 3y6uateie co
CKPCHMBB.IOE[HMHCX BaJlaMH:
YepBSIYHBIC C IIMHIPH-
YECKHUM 4EPBAKOM

Ilepenaun 3y6uaTeie peedHsIe,
6e3 yTOUHEHHS THITA 3y0beB

Tlepenaun 3y6UaTEIM CEKTOPOM
6e3 yTouHeHus THIIA 3Y6BeB

BHHT, epeIaloNHii ABIKEHHE!

BHHT-TaHKa KayeHns.

BHHT-TalKa CKOJIBKEHUS

raiika Hepa3beMHas

raiKa pa3beMHas
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DJIeKTPONBHIATEND @

Hacoc (6€3 yTOYHEHHS THIIA)

3.2. OCHOBHbIE KPUTepHH PaGoTOCTIOCOGHOCTH
1 pacyeTa JeTajieil MalnH

O6BeKT PACCMOTPEHHs B MAMHOCTPOEHMH HA3bIBAIOT uzoenuem.
TaKOBbIM MOJKET ObiTh OTHENbHAS JCTANb, KHHEMATHYECKas 11apa, Y3ell,
MalMHA WM cucTema MamuH. Kaxgoe usjenne XapakTepu3yercs
OnpeieNeHHbIMU BBIXOJHBIMH NTapaMETPAMH. Hanpumep, B COOTBET-
CTBHM C HOPMATHBHbIMH TEXHMYECKHMH JOKYMEHTaMH KOOPAMHAT-
HO-PACTOYHBIi CTAHOK C YIIY (T.e. MalIMHA B LET0M) IOJDKEH UMETR
TOYHOCTD MO3ULMOHAPOBaHMS 5 MkM. Ecii ¢ TedeHHEM BPEMEHH K
npu 06paboTke OTBEPCTHA B KOpIIyCHO# JIeTaNy Ha CTaHKe He JI0C-
TuraeTcs 3aJlaHHas TOYHOCTh MEXOCEBBIX PACCTOSHMUH, TO CUHTAET-
csl, 4TO CTAHOK MOTEPsJ CBOIO paboTOCOCOGHOCTh, XOTS OH Kak
MammHa (yHKuMoHupyer. Takoe 3aKIOUEHHE CBA3AHO € TeM, 4TO
BBIXOJHOM NapaMeTp CTaHKa (TOYHOCTh MO3ULHOHUPOBAHNSA) BbILLE
3a mpefern, yCTAaHOBJIEHHbIM HOPMATHBHO-TEXHHYECKOH JOKYMEHTA-
ueit (HT).

Pab0TOCNOCOGHOCTb — 3TO COCTOSIHHE M3/Ie/Hsl, MPH KOTOPOM OHO
CII0COOHO BBITOMHATE CBOM (YHKLWH, COXPAHSS 3HAMCHIS 3aJaHHbIX
BBIXO/IHBIX IAPAMETPOB B Mpe/ieiaX, YCTaHOBICHHLIX HTI.

JleTanu MauMH JOJDKHBI COXPaHATh 9KCITyaTalMOHHbIE [IOKa3aTe-
11 11 BHIMOTHATH CBOM (DYHKLMH B TEYEHUE 3aIaHHOTO CPOKa ciryKOBI,
a TakKe JOIDKHbI MMETh MUHUMAJbHYIO CTOMMOCTE M3TOTOBJIEHUS 1
SKCIUTyaTalHH.

PaboTOCOCOGHOCTb M3/IENHil XapaKTepu3yeTcs onpezeneHHbIMH
KpuUTepHAMH. BaXHEANMHU U3 HUX ABJIAIOTCA MPOYHOCTh, TOYHOCT,
JKECTKOCTb, BUGPOYCTONUMBOCTD, CTOMKOCTD K TEIIOBLIM BO3/EHCTBU-
SIM, U3HOCOCTOMKOCTb, HaJIeXHOCTb. ITo OHOMY MJIM TIO HECKOJIbKMM
13 HUX BEyT PAcuerT C LENbIO ONpe/eeHus pasMEpos Jeranei MaluH
1 BHIOOpA MATEPHANIOB.
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