Техническая механика
Группа 29-ТЭ
Задание на 15 мая 2020 г.


Раздел № 5 «Детали машин»

Повторение изученного материала. 

1. Какие виды соединений применяются в машиностроении?
2. Практика использования сварочных соединений на ж/д транспорте?
3. Достоинства и недостатки разъемных соединений?





Новый материал. 

Тема 5.2. Передачи вращательного движения»

1. Зубчатые передачи.
2. Червячные передачи.
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Подготовить конспект. Используйте так же ресурсы инртернета. 
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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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Puc. 3.38

Jlnst mepenauy BPALICHU MEX/Y IapajulebHbIMU BAAMI HCTOJb-
3YIOT LMJIMHIPHYECKHE 3y0uaThbie Koeca (puc. 3.38, 6-0). na npeo6-
pa3oBaHMs M MEPE/iaun BPALICHNS MEXY Balami ¢ TepeceKarUuMHCs
OCSMH MCIIONB3YIOT KOHMYECKHUe 3y6uaThie Kojieca (puc. 3.38, 6), a MeXAY
NepeKpelMBAIOLMMHCS OCAMA — 3yGuaToBuHTOBBIE (PHC. 3.38, 0).

Ilo CpaBHEHMIO C PACCMOTPEHHbIMM BBILIC 3y6uaThie Tepenay
MMEIOT CYLIECTBEHHBIE PENMYIIECTBA: MAIIbIe rabapuThl, HaJeXHbI B
paboTe, MOJTOBEYHEI, poicokmit KITJ[, moCTOSIHHOE TepeaaTouHOe
OTHOLIEHHE, GONBLION MepeaBaeMblit kpyTswmii MoMeHT. Kpome
TOTO, OHM MOTYT NPHMEHATCA B LIMPOKOM JMara3one ckopocreii U
MOMEHTOB.

K HemocTaTKaM MOXKHO OTHECTH: WIYM, CTYMEHYaTOCTh PeryIvpo
BaHU CKOPOCTEil, HEBO3MOXKHOCTb NEPEKIOUATH CKOPOCTH Ha XOA.

OCHOBHbIE 2JieMeHTbI 3y6uaToro Kosjeca. OCHOBHBIM KHHEMATHYC-
CKHM YCJIOBHEM, KOTOPOMY JOJDKEH yOBIETBOPATL npoduib 3y6neB,
ABJISIETCS TOCTOSHCTBO MTHOBEHHOTO MEpeaTOYHOTO OTHOIICHHS.

TIpoduib 3y6beB IOIDKEH 0OecrneuuBaTh Majble CKOpOCTH CKOJIbXKe-=
Husl, 4TOOBI Mepesada MMena BbICOKHIH KIIJ{, mpoyHOCTh ¥ AOJTO-
Be4yHOCTh. IIpoduib JOIDKEH 0=
[lycKaTh JIerkoe W3rOTOBIeHNE (Ha-
pe3aHyie OJHUM MHCTPYMEHTOM He-
3aBUCMMO OT yMcna 3yObeB). DTUM
BCEM YCIOBHSIM YIIOBIIETBOPSET 96015~
genmHoe 3ayenienue, KOTopoe 11po-
KO TIPMMEHSETCS B MALIMHOCTPOe-
HHU. DJIEMEHTBI SBOJIbBEHTHBIX 3y0-
YATHIX KOJIEC CTAHJAPTH30BAHBL. 3a
OCHOBHOIi TAPAMETp MPHHAT M00Yb
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3y6be6 m — BeNMYAHA, NPOIIOPIUOHANBHAS IIATY p N0 JETUTEIbHOMY
LUUIHHADPY: m = 2
T

B obuiem ciyyae, B TOM 4HCIIE M Ul KOCO3yObIX KOJec, paccmar-
PUBAIOT OKPYXXHbIE IIATH P, H HOPMAJILHBIE P,

Pu=p, 08 B,

rae B — yron HakioHa 3yGbeB MO JENUTETLHOMY HUIMHAPY. Jlis nps-
MOo3y6bix Koiec B = 0, ClIefOBATENBHO, P, = P; = P, T.€. OKPYKHON K
HOpMaJIbHBIH 1NArn coBmajaioT. M3MepseTcs Iar 1o AeTMTelbHOH
OKpYXHOCTH (puc. 3.39) M Ompesensaercs JeNeHHeM JUIMHBI 9TOH OK-
PYXHOCTH Ha UMCIIO 3yObeB z:

p=mdfz.

3Has, 4TO M = p/T, MOXKHO BBIPA3UTh ANAMETP JEHUTENbHONH OKPYKHO-
CTH 4epe3 MOMYIb 3y0beB:

d=mz.

BricoTa 3y6a h CKIajBIBA€TCA U3 TOJOBKM h'= m ¥ HOXKH h'=
=1,25m. Otcroaa BbicoTa 3y6a

h=h"+h"=225m.

VuuThIBas 3TH 3aBUCHMOCTH, 3aIlMIUEM JUAMETDP OKPYXHOCTH BbI-
CTyIOB

d, =m(z+2)

1 BIIAJIMH
d,=(z-225)m.

PaccTosiHME MEXAy LEeHTpaMu AByX 3y6uathix komec (puc. 3.40),
HaXOISLIMXCS B 3aLIETVIEHUH, ONIPEIEIUTCS CIeAYIOLIM obpasom:

A il e, 2
DY 2 2 2

T/i€ Z, U Z; — Yicia 3yObeB 3TUX KOJIEC; My = M, = M, TaK Kak B 3allern-
JICHUM MOTYT OBITh 3y6qa'n,1e KoJieca TOJIbKO OJJHOT'O MOAYJIA.

Hepeuaroqﬂoe OTHOUIEHHUE HaiaeM H3 YCJIOBHUSI OTCYTCTBHS IPO-
CKaJIb3bIBaHHS B TOYKE KOHTAKTa npod)uneﬁ 3y65eB, T.€. PaBEHCTBA
OKPYXKHBIX CKOpocTeil v, =v,. IlycTh yrioBas CKOPOCTb BEAYIIEro
3y6uaToro Kojeca Gy/eT M, 8 BEAOMOTO ;.
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m. e. nepedamouroe omHoweHue 3y6uamori nepedayu pagHo ONMHOUEHUIO
uucen 3y6ves 6edyuje2o 3y6uamozo Koieca k wuciy 3y6ves 6e00M0o20.

Martepuanbl Jisl H3rOTOBJIeHHs1 3y0uaThIX Kojec. i THXOXOIHBIX
nepesay, MPEUMYIIECTBEHHO KPYMHOrabapuTHbIX M OTKPBITBIX Iepead,
NMPUMEHSIOT 4yryHbl. OHH OTHOCHMTEJILHO XOPOIIO COMPOTHBIAIOTCS
3aeJaHUAM, TI03TOMY MOTYT paboTaTh MpH CKyaHOi cMaske. IIpuMeHs-
jorcss uyryHsl CU 21-40, CU 24-44, MoanuuMpOBaHHbIE YyTYHBI
CY 28-48, CY 32-52, CY 36-56, a Takxke BbICOKONPOYHbIE MarHue-
BbIE YUYT'YHBI C LIAPOBHIHBIM ITPaQUTOM.

Jlns GOMBIIMX JMAMETPOB HCIONB3YIOT CTalbHOE JHTbe (CTamy
35J1 — 50JI), a TakxKe JUTEHHbIe MAPraHLOBUCTbIE U HU3KOJIETHPOBAH-
Heble cramu 40XJ1, 30XT'CJI, 50I°2.

B cnaGoHarpy)KeHHbIX Iepefayax NPUMEHAIOT MIaCTMAcCOBbIE
3y6uaThle KoJeca B Nape ¢ METaLIMYECKUMH; OHM GeciuyMHbI B pa6o-
Te, XUMHYECKH CTOMKHE M 0GECTIeYNBAIOT CAMOCMa3bIBaeMOCThb. 3ybya-
Thle KOJIECAa M3TOTABJIMBAIOT M3 TEKCTOJMTA, APEBECHO-CIOUCTHIX IIa-
CTMKOB, KanpoHa, KarnpoyoHa, monupopmainbaeruaa. M3 cyuecrsyio-
LIMX MapOK TEKCTOJMTA CIIEyeT PEKOMEH0BATh MapKH IIT u IITK;
M3 npesecHo-cnoucTeix miactukos — JICII-I' co 3Be3006pasHbIM
PACMoJIOXKEHNEeM LIMOHA (BOJIOKHA KaX/IOrO CIOS LUMOHA CMEIIEHBI Ha
25...30°). 3y6uaTsie Kojeca 13 KanpoHa b npu yucTOli cMaske mocne
HEKOTOPOTO BPeMeHH PaboThl MEPECTAIOT U3HAMBATHCA. KanpoioH 1
nonudopMaIbAerHA B HACTOSILIEE BPEMsl SBIIIOTCS HAnbOIIee Meperiek-
TUBHBIM MAaTEpPUAIIOM ISl 3y0UaThIX KOJIeC.

JLisi cpeiHeHarpyKeHHbIX KOJIEC, 0CO-
6EHHO B CTAaHKOCTPOEGHMH, MCMOJb3YIOTCS

Z1

ay § o cramu 40X, 40XH c moBepXHOCTHO# 3a-
:\ CIe KaJIKOM TOKaMH BbICOKOH 4acCTOTBI.

B‘/ 2 B MaccoBOM M KpYNHOCEPHHHOM Mpo-

Bmmm’m 2 ® <| Y3BOACTBE MPHMEHSIOT 3yGuaThie Kojeca

N % i BBICOKOI TBEpPJOCTH, KOTOPbIE OTAENIOY-

8 ol i ™ HbIM OIlepalysM MOABEPraloT Mocie Tep-

SadOMEIR Murdeckoit 06paGoTKH.
PaHee OCHOBHbBIM BHJOM TEPMHYECKON
Puc. 3.40 06paboTKH sBIsIACHE 06bEMHAs 3aKalka.
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KoJteca M3rOTOBISAIM M3 cTajell Mapku Thna 40X, a B Gonee OTBETCT-
BEHHBIX Clydasx u3 craneil mapok 40XH, 40XH2MA u np. Onxako
06bEeMHAs 3aKaNKa He COXpAHseT BA3KYIO CepALeBHHY NPH BbICOKOH
TBeprocTi moBepxHoctH (06bryHO HRC, 45...55). Ilostomy B Ha-
crosiee BpeMs 00beMHas 3aKajika yCTyNaeT MECTO MOBEPXHOCTHBIM
TEPMUYECKUM M XMMHKO-TEDMHYECKMM MeTOJaM ymnpouHeHus (Gonee
noxpoGHO 3T0 GyIeT pacCMOTPEHO B pasy. 4).

JIns OTBETCTBEHHBIX 3yGYaThIX KOJEC, 0COGEHHO paboTaroumx ¢
neperpy3kaMu U yIapHbIMM HAarpy3kaMu, PEKOMEH[yeTCsl IPUMEHSTh
XpOMOHMKefeBble cTami Mapok 12XH3A, 18X2H4MA, 20X2H4A u
6esnukenesble crank 18XT'T, 25XI'T u 15X ® ¢ mocrenyrouei LemeH-
TalMeR U 3aKaaKoi.

3.15. Yepssiunbie nepeaaqn

YepesiuHas nepefaya (puc. 3.41) cocTOMT U3 uepésiKa, T.€. BUHTA C
TpaneneuanbHoi pe3bboii, i 3y64aToro (4epBAYHOro) KOeca.

OCHOBHbIE 3JIEMEHTBI YEPBSYHOTO KOJIECA TAKHE Ke, KaK Y LIMIIMHI-
puuecKkoro 3yGuaroro koseca. OTIMYME COCTOUT B TOM, YTO y YepBs-
HOTO KOJieca HayajbHbIi KOHTAKT MPOMCXOJHUT HE B TOYKE, a IO JIH-
HUH. 3yObsi YEPBSYHBIX KOJIEC HMEIOT JyroBylo (opmy, Moydaemyio
B Pe3yNbTaTe B3AUMHOTO OTUGAHMs C BUTKaMU yepBsaka. Ocb 4epBsd-
HOTO Koyeca MepreHMKYIsPHA OCH YepBfKa, MO3TOMY YepBSYHbIE
repesiayn UMEIOT XapaKTepHbIe YePThl 3yOUaThIX M BUHTOBBIX Iepe-
nay. Vzo6perenne 4epBSYHbIX TTepeiad NPUIUCHIBAIOT APXUMENY.

YepBsuHas nepefaya AaeT BO3MOXHOCTb IOJIyYaTh O4Y€Hb Majbie
nepesaTouHble OTHOWeHHs (Hanpumep, 1:400, 1:500, B npuBoxax
CTOJIOB GOMBIIOTO IMAMETPa CTAHKOB BeTpedatoTces 1:1000).

TlepeaTouHbIe OTHOLUGHHMS YePBSYHOM INepeaayn PacCcuUThIBAIOTCS
no dopmyse i = k/z, Tae k — YNCIIO 3aX0/I0B UEPBAKA; Z — YHCIIO 3yObeB
YepBSYHOTO KoJeca.

HenocTaTKOM YepBSYHOI Tepeaauu sBiseTcs
Mauiblii K03 UIMEHT MONE3HOTO JEHCTBYS, NPEH-
MYILECTBOM — KOMITAKTHOCTb, GECIIyMHOCTb, MJIaB-
HOCTb X0/ia, BO3MOXHOCTb OOJIbIIOTO PEAYLUPO-
Banus. [1Inpokoe NpuMeHeHHe YepBAYHbIE Mepesa-
YH UMEIOT B 10J/b€MHO-TPAHCIIOPTHBIX MAlIMHAX,
B METAJUIOPEXYLIUX CTaHKAX, aBTOMOOMIIAX. Mare-
puabl BLIGHPAIOT C yueToM ocobGeHHOoCTel paboThl
4epBAYHOIl napbl. IIo cpaBHEHMIO ¢ 3y6UaTBIMM
YepBsYHbIE Mepeflaull MMEIOT GONblINe CKOPOCTH
CKOJIbXEHHSI B KOHTAKTHOH 30He M HelGmaromnpu-
STHBIC YCIIOBUS JUIS TMAPOJMHAMUYECKOH CMa3KH. Puc. 3.41





