Техническая механика
Группа 29-ТЭ
Задание на 14 мая 2020 г.



Раздел № 5 «Детали машин»

Повторение изученного материала. 

1. Для каких целей используются в машиностроении соединения?
2. Достоинства и недостатки неразъемных соединений?
3. Достоинства и недостатки разъемных соединений?





Новый материал. 

Тема 5.2. «Передачи вращательного движения»

1. Классификация передач.
2. Фрикционные передачи.
3. Ременные и цепные передачи.
4. Достоинства и недостатки, область применения.
5. Зубчатые передачи.
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Подготовить конспект. Используйте социальные сети для связи с преподавателем. 
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Puc. 3.34

MydT. IITH(TE HEOOXOAMMO yCTaHABIMBAThH BO BTYJIKH, 3aKaJICHHBIE

JI0 BBICOKOI1 TBEPIOCTH, YTOOBI H30eXaTh MOBPEXKAEHHS HX MOBEPXHO-
creil. PacrionaraioT THQTEI B yI06GHOM JUIs 3aMEHbI MECTe.

IIpyXHMHHO-KYJTAa4KOBbIE NPEAOXPAHUTEIbHBEIE MY(]-
Thl WHPOKO MPUMEHSIOT NPH HEGOJBLIMX CKOPOCTAX M MepeNaBaeMbIX

KpyTAImuX MoMeHTax. OHu obec-
7 NeYHBAIOT BBICOKYIO TOYHOCTh Cpa-
GaTbIBaHNs, TaK KaK yIpyrHe CBOii-
CTBAa NPYXHH JIOCTATOYHO CTa-
GubHBI. IIpH BBICOKHMX CKOPOCTSIX
9TH My(TBI He IPUMEHSIOT. B npy-
JKMHHO-KYJIAaYKOBBIX My(Tax Kyna-
YKH MOTYT OBITh 3aMEHEHbI IIapH-
xamu I (puc. 3.35). Taxue mpy-
Puc. 3.35 JKHHHO-IIADUKOBBIE MY(DThI HMEIOT
NPENMyLIECTBA: OHU GoJiee TeXHo-
JIOTHYHBI, MIMEIOT MEHBLINIT M3HOC M Ha KaX/Iblif IApUK B KOHCTPYKLIUU
MOXHO TMOCTaBUThb OT/ENbHYIO NMPY)KHHY 2, YTO TOBBIIAET PABHOMEp-
HOCTh Harpy3kH. Takue My(dThbl MONyYHIH LIMPOKOE PACIPOCTPAHEHNE
CpeH NPYKHHHO-KYJIAUKOBBIX MY(T.

OpPUKIHOHHBIE NPENOXPAHUTEIbHBIE MY(THI NpHMe-
HSIIOT MPH YACTBIX KPATKOBPEMEHHBIX MEPErpy3Kax B OCHOBHOM yZHap-
HOro Tuna. VX BbIMOJHSIOT ANCKOBBIMH HJIH KOHYCHBIMH; T10 KOHCT-
PYKLHMH OHM aHANOTMYHbI (PUKLMOHHBIM My(hTaM, OTINYAIOTCS JIULIb
OTCYTCTBHEM MEeXaHM3Ma YIPaBJIEHHU.
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3.12. ®puKIHOHHbIE Nepefain

06“.["0 CBe/JIeHHUsl 0 nepeaa4ax. MexaHU4eCKUMH nepenayaMu Uiu
NPOCTO MnepeaayaMyu Ha3sbIBAIOT MEXAHU3MBI, CIIyXKallWe Ul Nepeaadu
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MeXaHM4eCKOM HEPTHH Ha PACCTOSHUE, KaK NPaBUIIO, C U3MEHEHHEM
CKOPOCTEil U1 MOMEHTOB, @ MHOT/IA U C MPe06pa3oBaHUEM BUIOB U 32KO-
HOB JIBUKEHHUSI.

B MalIMHOCTPOGHHH IIMPOKO NPUMEHSAIOTCA Pa3IMYHbIE MEPEaayH.
B Takux MalMHaX, Kak aBTOMOOWIIb MIIM METAJLIOPEXYIIMH CTaHOK,
MMEETCS 10 HECKONIbKO JECSATKOB 3yOuaThiX Mepejiay, a MUPOBOW BbI-
1yCK 3y64aThIX KOJIEC MCYMCIISETCA MUUTHOHAMM IUTYK B JIEHD.

TTo npuHuUuMny paGoOThI NEpefayn AeNATCs:

Ha Mepefiayi TPEHUEM C HEMOCPEJICTBEHHBIM KOHTAKTOM Tell Kaye-
Hus (PPUKLMOHHbIE) M C THOKOI CBA3BIO (DEMEHHbIE);

Tepesiayn 3aleruIeHHeM C HElOCPEICTBEHHBIM KOHTaKTOM (3y6ua-
ThIe M YePBAYHbIE) M C TMOKOI CBA3BIO (LEMHBIE).

Hapsany ¢ MexaHHYeCKMMH MepeladaMy LMPOKO MPUMEHSIOT TH-
paBIMYECKHe, MHEBMATHYECKHE M INIEKTPUYECKUE Tepeaauu. 3jech
GyyT paccMOTPEHBI TOJILKO MEXaHHYECKHE Mepeiadn.

DpUKLHOHHBIE TIePeIaun — 3TO NePeaul, B KOTOPhIX JBUKEHHE OT
BeIyLIEro Tena K BeIoOMOMy nepesiaercs cuinaMmu tpenus. Ha puc. 3.36
nokaszaHa mpocTeiilias (GppUKIUOHHAsS nepefaya. Bemymmit mwmck [/
MoKUMaeTcst cuitoii @ K TOPIIOBOI MoBepXHOCTH aucka 2. Ilpu Bpa-
1LIeHHHU AucKa / B Touke M BO3HMKAET cHia TpeHus Frp = fipQ, KoTopas
NPUBOAUT BO BpallleHHE BEAOMbIH JUCK 2. MOXHO ONpENeinTh, C
KaKOM yIJIOBO# CKOPOCThIO GyIeT BpallaThcs BeMOMBbIi aucK. M3pecT-
HO, UTO nepeoamouroe OMHOWeHUe Onpedensiemcs OMHOWEHUeM Y2No-
6bIX CKOpOCMeil 6e00M020 36eHa K 6edywemy. JIns NaHHOM neperaun
OHO ONpPEJEUTCS TAK:
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Cllef[0BaTeNBHO, YIJIOBask CKOPOCTh BEAOMOT0 3BEHA () = i) = () —- .
n
Ecnu aucky 1 cooOGuUTh MOCTYNaTenbHOE NepeMelieHe B0 OCH
N — N, To y Benomoro aucka 2 Gynaer
GeccTyneH4aTo MEHAThCS YIJoBas CKO-

il
POCTb, TaK KaK PaJiyC r» MOXET M3Me- 2 t
HATb CBOE 3Ha4eHue ot 0 10 R. N -
Taxue GppUKLHOHHbIE epeayn, Ko- S A

TOPBIE MO3BOJIAIOT 6ecc’rynquaTo u3- (o}
MEHATb 4aCTOTY BpallE€HWs BEAOMOTO
3B€HA, HA3bIBAKOTCA sapuamopamu.

HaunGonpimii auanasoH peryiampo- r, SIZ
BAHUS YACTOT BPALEHHS D = Mg [Mimin © @Yy
y 1060BBIX BapuaTopos — 3...4, y TOpo-

BBIX U KOHYCHO-IIKMBHBIX — 8...10. Puc. 3.36
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JlocTonHcTBa (PUKLMOHHBIX TEpeay: MPOCTOTA TeNl KayeHus; 6
CTYNEH4YaTOCTh PEryJIMpOBaHUs CKOPOCTH; BO3MOXXHOCTb M3MEHEHH:!
CKOPOCTH BEJOMOI'0O 3BEHA 6e3 0CTaHOBKHU BeAyLIEro, 4TO O4Y€Hb BaX-
HO B NPHUBOJAX METAJUIOPEKYIIHX CTAaHKOB; HU3Kass CTOUMOCTb MU3IO:
TOBJIEHHS B CHJIYy IPOCTOThI KOHCTPYKIHH.

HeIlOCTaTKPIZ HEBO3MOXXHOCThb (B OTJIMYHUE OT 3y6'~laTle 3auenit
Hldﬁ) TOJIy4eHHUs TOYHBIX MepeaaTOYHBIX OTHOHJCHHﬁ; TIOBBILIEHHBI
M3HOC; HEOGXOMMMOCTh CrelMalbHBIX HAXKHMHBIX YCTPOFCTB (Yero H
TpeGyercst 3y6uaThiM nepenayam); 60JbLIMe HACPY3KU HA MOALINITHH
xu. B CHUJIy YKa3aHHBIX HEIOCTATKOB MPUMEHEHWE BAPDHATOPOB B Ma-
LIMHOCTPOEHHWH OrpaHU4EHO. OHu UCMOJB3YIOTCA B BUHTOBBIX Tpeccax.
npu6opax, MpUBOJAX [JIABHOTO JABH)XEHHs HEKOTOPBIX CTAHKOB (HAIpH:
Mep, MoA. 1810 — TOKapHO-3aThUIOBOYHBIN CTAHOK).

3.13. Pemennble nepefavn

Pemennas nepenava (puc. 3.37, a, 6) IMPOKO NPHMEHSIETCS IS e~
pefayM ABWKEHHS MEXIY yAaleHHBIMH APYr OT apyra Banamu. OH:
OCYIIECTBIIAETCS TOCPEJCTBOM IUKMBOB 2, 3aKPEMIEHHBIX Ha Bajax,
HaJIeThIX HA 3TH IUKUBBI OJHOTO IIOCKOTO / TMG0 HECKONbKHUX KIIMHO
BbIX pemHeit 3. IlepBasi Ha3bIBAeTCA MIOCKOPEMEHHOM, & BTOPas KIIH
HOPEMEHHOM repesiayei.

Puc. 3.37

HpeﬂMyLﬂeCTBaMH PEMEHHBIX Mepefay sBIAITCI BO3MOXHOCTh
OCYILECTBJIATH Mepeiavy Ha 3HAUYUTEIIbHbIE PACCTOSAHUS 3JIaCTUYHOCTh
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NpUBOJIA, CMATYAIOIIAs KONeOAHUs ¥ HATPY3KU M MPeoXpaHsiomas ot
3HAYMTEIBHBIX TEPErpy30K (3a CYET MPOCKajb3bIBAHMSA); MUIABHOCTH
xoza u GecuyMHOCTb paGoTBI.

K HeZocTaTKaM OTHOCATCS GoJiblIne rabapuThl, HEMOCTOSHCTBO Me-
PEATOUHOTO OTHOMIEHHS (113-3a NPOCKAIL3BIBAHUSA PEMHS Ha LIKHBAX),
607IbIIIOE JABJIEHHE HA BAJIbI M TOIUIUITHUKH.

TII0CKHE PEMHH HM3TOTOBISIOT M3 KOXH, XJIOMYaTOOYMaXHbIX U
NpOpEe3NHEHHbIX TKaHeil. [ co3nanms 3aMKHYTO#H THOKOi CBA3M MX
ciumBaroT. KIMHOBbIE PEMHH H3TOTOBJIAIOT 3aMKHYTBIMM — LI€IbHBIMU
onpenenenHoit AmaHbl. Takue peMHH 06eCeYMBAIOT XOPOLIHA KOHTAKT
€O IIKMBOM B eJIo6e 1 MIaBHyIo 6e3yjapHyIo nepeaauy.

Tlepenaya yCuiImii 0GeCreuuBaeTcs TONbKO MPH HOPMAJILHO HATSHY-
TBIX peMHsX. J{JIsl 9TOr0 PeMHH MEPHOJNUYECKU MEPEIIMBAIOT WA yC-
TaHABJIMBAIOT CIELUAJbHBIE YCTPOMCTBA, KOTOPbIE PETYIMPYIOT HATS-
JKEHUE peMHEH.

Ili0cKopeMeHHas nepefaya GpiBaet oTkpeiTas (puc. 3.37, 6), Ha-
npaBJieHye BPALEHNs BEIOMOTO Bajia MpH KOTOPOil COBNAjACT C Ha-
NpaBJIeHHEM BPALIeHNs BE/YIIEro MKUBA, H EPEKPECTHas (PHC. 3:37.%2),
M3MEHSIOIIAs HANpaBJeHUe BPALIEHHs BEJOMOTO Bala Ha 0OpaTHoe.
Ha nmpo/ioNIbHO-CTPOTaIbHbIX CTAHKAX HEKOTOPBIX TUIIOB MPUMEHSIOT
OTKPBITYIO 1 [IEPEKPECTHYIO PEMEHHbIE IIepeayn.

BereficTBHE HEM36€KHOTO CKOJIbXKEHUs OKPY)KHasi CKOPOCTb Ha Be-
JIOMOM BaJly v, MeHblile CKOPOCTH v Ha BeylieM Baiy: v, = (1 - &) v;.

OTcrofia nepegaToyHoe OTHOIEHHE

B P (BN T s | Qo . el '
=l Den R s me i=2L(1-8).
Ny Opy dy d, d, G dz( )

B cripaBoYHMKAX MPUBEIEHBI CIIENAYIOLIME 3HAUCHHA OTHOCUTENIBHO-
rO CKONMbXEHHs &: MPOPe3UHEHHbIE, TEKCTUIIbHbIE W CHHTETHYECKHE
pemun — 0,01; KoxaHble PeMHH — 0,015; xOopATKaHEBbIE KIMHOBbIE
pemnn — 0,2; KOpAUIHYPOBbIE KIHHOBbIE peMHu — 0,01.

3.14. 3y6uarsie nepeaayn

3y6uaras nepefaya SBJISETCS MEXaHU3MOM, KOTOPBIH C MOMOLIBIO
3y6YaToOro 3aLeIIeHns TepeiaeT Uil NpeoGpasyer ABIKEHHE C U3Me-
HEHMEM yIJIOBBIX CKOPOCTEH 1 MOMEHTOB.

3yech GyIyT paccCMOTPEHBI 3yGuaThle Mepefain, COCTaBJIeHHbIE U3
LMIMHIpHYecKuX (puc. 3.38, @) n konHuueckux (puc. 3.38, 0) 3y6uaThIX
Kkojiec. 3y6uarsle nepefayun, B KOTOPBIX MPeoOpasyeTcs BpalaTenbHoe
IBWXKEHME B MOCTyNaTelbHOe X Hao6opoT, OyAyT paccCMOTDPEHbI B
noapasz. 3.19.
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Jlns nepesiauy BPALIEHAS MEXIy TapasuiebHbIMU BAJIAMH HCTIONb=
3yIOT LMIMHAPHYecKkHe 3yGuaThie komeca (puc. 3.38, 6—0). Jlns npeod-
Pa30BaHUA U Nepefayy BPALIEHHs MEK/ly BalaMU C MePECeKalomuMHCs
OCSIMH HMCTIONB3YIOT KOHUYECKHUeE 3y6uaThie koreca (puc. 3.38, 0), a Mexay
TepeKPEeNMBAIOLMMACS OCSIMH — 3y0UaTOBUHTOBBIE (PUC. 3.38, ).

Ilo cpaBHEHMIO C PAaCCMOTPEHHBIMM Bblllle 3yGuaTble mepeiaun
HMEIOT CyIIeCTBEHHbIE IPEUMYLIECTBA: MaNbie rabapuThl, HaIEXKHEI B
paboTe, ponroseuHsl, Bbicokuit KIIJI, mocTosHHOE nepenaTouHoe
OTHOWEeHHe, GOMbIION MepefaBaeMblil KpyTAwuMii MoMeHT. Kpome
TOTO, OHM MOTYT NMPUMEHSATHCS B LIMPOKOM JIHAMa30He CKOPOCTEi H
MOMEHTOB.

K HefocTaTKaM MOXHO OTHECTH: IIYM, CTYNEHYaTOCTh PEryJnpo-
BaHMA CKOPOCTEHi, HEBO3MOXHOCTb MEPEKII0YATh CKOPOCTH Ha XO1Y.

OcHOBHBIE 271eMeHTbI 3y6uaToro koseca. OCHOBHbIM KHHEMATHYe-
CKHM YCIIOBHEM, KOTOPOMY JIOJDKEH yIOBJIETBOPATL MPOQuib 3yObeB,
SBNISIETCS TOCTOSHCTBO MTHOBEHHOTO MEPEIaTOYHOIO OTHOLICHMS.
TIpodunb 3y6beB TOMKEH 06ecrednBaTh Malble CKOPOCTH CKOJIbKe-
HMs, uToObl Mepenaya uMena Beicokuit KIIJI, mpoYHOCT W J0JTO-

BeyHocTh. IIpodmnb momKeH [10-

& MycKaTb JIETKOe M3rOTOBJEeHHe (Ha-

pe3aHne OJHUM MHCTPYMEHTOM He-
3aBUCHMO OT 4Mcna 3y6bes). DTUM
BCEM YCIIOBUSIM YJIOBJIETBOPSIET 9601b~
genmHoe 3ayeniienue, KOTOpoe IHpOo-
KO MPHUMEHSETCS B MalHHOCTPOE-
HUM. DIIEMEHTbI 3BOJIBEHTHBIX 3y06-
YaTBIX KOJIEC CTAHAAPTHU30BaHBI. 3a.
OCHOBHOM TapaMeTp NPUHAT M00Y1b
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3y6be6 m — BeNUUMHA, IPONOPLMOHANbHAS WIATY P MO JAETUTENbHOMY
LUMIHHADY: M = £
m

B o6mem ciyyae, B TOM YHCIIe U JUIA KOCO3yObIX KOJeC, paccMar-
PHBAIOT OKPY)KHBIE IIIATH P, © HOPMAIbHBIE D,;:

Pn=p.cosB,

rfie B — yron HakjoHa 3yObeB IO ACTUTENbHOMY MIUHAPY. s nps-
MO3y6bIX Kosiec B = 0, ClIefOBATENbHO, p, = P; = P, T.€. OKPY)XHOH M
Hopmanu-mﬁ Iard COBMNAnaroT. HBMCP)‘IC’I‘CS{ mar mno nenurenbuoﬁ
OkpyXHOCTH (puc. 3.39) U ompexensercs NeNeHHeM [UIMHbI ITOH OK-
PYXXHOCTH Ha YHCIIO 3y6beB z:

p=md/z.

3Has, YTO M = p/T, MOXKHO BBIPA3UTh THAMETP AETHUTEIbHON OKPYXKHO-
CTH Yepe3 MOJIyJib 3yObeB:

d=mz.

BoicoTa 3y6a /i CKIanbBaeTcs M3 TOJNOBKH /' = m M HOXKHA =
= 1,25m. Otcrofa BeicoTa 3y6a

h=h"+h"=225m.

VuuTBIBas 3TH 3aBUCMMOCTH, 3allMIIEM IMAMETP OKPYXKHOCTH BbI-
CTyNOB
d, =m(z+2)

M BNaJIMH
d;=(z-225)m.

PaccTosiHMe MeXIy LEeHTpamu IByX 3y6uathix koyec (puc. 3.40),
HAXOJSLIMXCA B 3aLETUIEHNH, ONPEIETHTCs Clefyomum o6pasom:

e Gl b VG WD L B
DA 2 2 2

TOe z; U z; — YHACHa 3y6bCB 3TUX KOJIEC; M) = M, = M, TaK KaK B 3alen-
JIECHUU MOTYT 6BITh 3y6qa'n,1e KoJieca TOJIbKO OTHOTO MOAYJIA.

I'Iepeua‘ro'moe OTHOILLEHUE Haﬁ}.‘leM U3 yCJIOBHS OTCYTCTBHSA MPO-
CKalb3bIBAHUS B TOYKE KOHTAKTa npodmneﬁ 3y6BCB, T.€. paBeHCTBA
OKPYXKHBIX CKOpoCTe#l v =v,. IlycTb yriioBas CKOpPOCTb BEAYILIETO
3y6uaToro koyeca OyJeT M, a BEAOMOIO M.
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