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Дата: 27 октября 2020г.
Группа: А-19
Учебная дисциплина: Техническая механика
Тема занятия: Основные характеристики цикла циклических нагрузок
Форма: лекция

Содержание занятия:
1. Изучение  теоретического материала
2. Контрольные вопросы

Теоретический материал
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Задание:
1. Изучите теоретический материал.
2. Ответьте письменно на контрольные вопросы:
1) Что называется циклом? Перечислите характеристики циклов.
2) Что характеризует коэффициент асимметрии цикла?
3) Почему прочность при повторно-переменных напряжениях ниже, чем при постоянных (статических)?
4) Перечислите факторы, влияющие на сопротивление усталости.

       
Форма отчета. 
1. Сделать фото ответов на вопросы в тетради 
2. Срок выполнения задания 27.10.2020г.
3. Получатель отчета. Сделанные фото прикрепляем в Google Класс, код курса civbwg4.
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ONEITHBIM ITyTEM YCTAHOBJIEHO, YTO CYILECTBYET MAKCUMAAOHOE Ha-
npadAcenue, NP KOTOPOM MATEPUAT 6bI0EPHCUBAEM, HE PA3PYULAACH THA-
YUTEIIHHOE UMCIO LMKIIOB.

Hauboavwee (Mmccuua./zbm)e) HANPANUCEHUE YUKAA, NPU KOMOPOM
He NPOUCTOOUT YCIMALOCTIHORO PA3Pywenus 06pasya ud 0anHoz0 Ma-
mepuaaa nocse Mo60ro GOMBIIONe YMC/a IMKJIOB, HA3BIBAIOT NPEJesom
8bINOCAUBOCTNU.

Iins onpeneneHus npedeid 8bIKOCAUBOCINY M3TOTABINBAIOT CEPUIO
ONWHAKOBEIX OGPA3IIOB M MPOBONAT UCTILITAHMS TIPH CUMMETPUYHOM -
kye uaruba. OOpasisl UMEIOT MMWIMHAPUYECKYIO (GOPMY, TIIANKYIO Mo-
BEPXHOCTD (IIOIMPOBAHHYIO) ¥ IVIABHEIE [IEDEXOL.

O6pasiiel yCTaHABIMBAIOT HA MCMBITATENLHYIO MAIMHY U Harpy-
XKAIOT TaK, YToOhl HAIpSKEHNe COCTaBIWIo npumepro 80 % oT npene-
na npousocTu. Ilocsie HEKOTOPOro umMCiIa HMKIIOB OGpa3sel pa3pylaeT-
cs. QUKCHPYIOT MABKCUMAIbHOE HANPSIKEHNe U HUCIIO LMKIOB O Paspy-
LIEeHUs.

VcneiTanus NOBTOPSIOT, OCTENEHHO CHYDKAS HATPY3KY Ha KX Il
nocnenyoumit o6pasen m QUKCHpYs YHMCIO LUKJIOB OO PaspylLIeHus
06pasnoB.

Tlo pesynbTaTam UCHEITAHUI CTPOAT 2padur 3A6UCUMOCTIIU MEHCIY
MEKCUMAALHDIM HANPAACEHUEM U YUCAOM YUKA08 Ha2pydcenut Jo pas-
pywenus. I'padux HasuBawT xpusotl yemasocmu (puc. 38.4). B 6onb-
IMMECTBe CIyuaeB TIOCTe YHCIIa IMUK/IOB HArpyxeHuit Gonee 107 kpusas
npubnuxKaeTcs K NpAMOM, apaJjliIebHo ocu abeuuce.

T — UHMCIIO IMKJIOB HATPYKe- Gm::
HUs;
OR — OpeMes BEIHOCIMBOCTH:
0_1 — Ipefien BEIHOCIMBOCTI
NIpY CUMMETPHYHOM LIUKJie
(R=-1); s
a0 )— npenen BumOCIMBOCTH
npu oTHyseBomM makie (R = 0); o
MNgas — YACJIO UMKIIOB, IIPXA KO- Ngas 107 n
TOPOM ONDEMNENISIOT TPEXeN BLIHO- K————J

cmuBocTH (6a30BOE YMCIO LMKJIOB). Puc. 384

Ecsn mpoBecTH HCHEITAHYS TPY ACHMMETPUYHOM LUKIIe, KDUBAS JI1A-
JKET BB, T. €. BHIHOCAMBOCTb MaTepHasa IOBBICATCH.
IIpedes 6virnoCAUBOCTIU, ONPENEIICHHBI Ty TeM CTAHARPTHBIX MCIIEI-
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TAHUM, ABJIAETCS OMHOR U3 METANUUECKUT XAPAKTEPUCTHK MATEPHAIA.

d>ax’ropm, BJIMAIOILIIME HA COINPOTUBJIEHNE yCTAJIOCTH

1. Konyenmpayus nanpascenud. B MecTax, rlie BMEIOTCS Pe3KMe U3-
MEHEHWUs Pa3MepoB, OTBEPCTHA, Pe3bia, OCTPhIE YIilkl, BOSHUKAIOT GOMb-
IIMe MECTHBIE HANPSDKEHNs (KOHIEHTpalMs HanpsuxeHui). B sTux me-
€Tax BO3HMKAIOT YCTAJOCTHBIE TPELIMHbI, TPELIMHBI PA3PacTaloTCH, U
3TO NPMBOIUT K Pa3PYIIEHMIO NETaIH.

MecTHEIE HATIPAKCHHS 3HAYMTEILHO BILIE HOMUHGADHbIT NANPANCE-
Hull, 603HUKGIOWUT 6 24a0KUT FeMardr.

BimsHue KOHNEHTpaUMM HANPMKEHNHA YUUTHIBAETCS KOd(duumeH-
ToM K.

K, — 3bbexTHBHEI K03OGUUMEHT KOHLUEHTPALMY HAIIPKEHWI,
3aBUCUT OT HOPMEI IOBEPXHOCTH.

2. Pasmepor demaau. B neramsx GOMBUIMX PasMEPOB BO3MOXHHI
BHYTPEHHAS HEOMHOPOIHOCTH, UHOPOIHbIE BKJIIOUEHUS, He3aMETHbIE MHU-
KpOTpeImHEl. Brmsuye pasMepoB yuMTHIBAETCA MACIITaGHBIM (GaxTo-
pom Kjy.

K4 — MaciuTaGHBI K0a(dULUMEHT, Ko3bOULUMEHT BIMSHNS abco-
TIOTHBIX PA3MEPOB.

3. Xapaxmep obpabomxu noseprnocmu. IIoBepXHOCTH MOXKET GHITH
1IepOXOBATOM, MOKPLITOM CllelaMM OT pe3la, T.e. OCIA0IeHHOM, a MO-
KeT GBITh YCU/IEHHOM CTIEMANbHEIMA METONAMH YIIPOUYHEHNA: a30THPO-
BaHueM, TOBEPXHOCTHOM 3aKalIKoi, leMenTanuei. IIpu oTcyTCTBIM Cle-
LM8JTLHOLO YIPOYHEHNS NOBEPXHOCTHHIK Koa(duumenT Menaerca or 0,6
mo 1.

Tipn creumanbHoit 06pabOTKe OH MOXET OHITH GOMBIE ENVHMIILL:
MOBEPXHOCTh OKA3BIBAETCS NPOYHEE CEPALEBUHEL.

Kp — xosbduimenT BansHns M1epoXoBaTOCTH;

Ky — xoadduurent piuanus ynpounenus, Ky, = 1,1+2,8.

OnsoBpeMeHHBII y4eT NeCTBIA BCeX PaKTOPOB, IOHVKAIOLIMX [pe-
JIeJT BEIHOCTUBOCTH, MOXHO MPOBECTH C TIOMOIIBIO KOdhduumenTa

K, 1 1
K,)p = (22 —1) =—.
(Ko)p = (K Kr K,
Tlpenen BHIHOCIMBOCTH B PACYETHOM CEYEHMH OyNeT paBeH

o-
(U—I)D = (—K(;#A
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OcHoOBBI pacyeTa Ha MPOYHOCTH
TNPY MEPEMEHHBIX HANDPIXEHUAX

PacueTs! Mo HOPManbHEIM ¥ KAaCATEBHBEIM HATPANKEHHAM IIPOBO-
OSTCS aHATIOTHYHO.

Pacuernrle x03GGUUMEHTE BRGUPAIOTCS IO CMEMUATBHEIM Tabmu-
uam.

IIpu pacyeTax onpenessOT 3amachkl MPOYHOCTH MO HOPMATBHBIM 1
KAaCaTeJbHLIM HANPSKEHUAM.

— (U—l)D
==

(-1)p

3amac MPOYHOCTH 10 KACATENBHEIM HANPSIKEHASAM: Sr = e
a
rze 0, ~— aMIUIMTYNa MUK HODMAJLHBIX HAIPSIKEHUi; T, — SMIUIH-
TYAa IUKIIA KACATeIbHBIX HANDKEHIA.
TlonyyenHle 3amacel MPOYHOCTH CPABHUBAKT C HOMYCKaEeMBIMU.
TlpencTaBieHHEIi pacyeT ABIACTCA NPOSEPOUNbIM W NPOBONMTCA MPH
KOHCTDYUPOBAHMY NETAHN.

3anac NPOYHOCTH 110 HOPMAJILHEIM HANPSXKEHUAM: S5

KoHuTponpHEle BONPOCH ¥ 3afaHMAs

1. M3o6pa3sure rpaduku CUMMETPUUHOIO i OTHYJIEBOTO LMKJIOB M3~
MEHEHUs HAIPSLKEHUIX DY TOBTOPHO-TIEPEMEHHBIX HAIIPSKEHUSX.

2. TlepeuncnnTe XapaKTEPUCTHKYU LMKJIOB, IOKAXUTE Ha TpaduKax
CpellHee HaNpsKeHUe I aMIVIATYAy Lukiaa. UTo xapakTepusyeT Koad-
uuMenT acuMmeTpun nuKiaa?

3. OnumunTe XapaKTep YCTAIOCTHBIX PA3pyIICHU.

4. IloyeMy HPOYHOCTH NPU HOBTOPHO-IIEPEMEHHBIX HANPSKEHMSAX
HMXKE, 9eM IIpH NOCTOSHHHX (cTaTyeckux)?

5. Yro HaswBaIOT IpefesioM BrHocmBocTu? Kak cTpouTes kpusas
ycranoctu?

6. Tlepeuucaure GakTOPH, BAULIOMIE HA COMPOTUBICHUE YCTAIO0-
crm.




image1.png
MHorue geTaiu MallMH paGOTaI0T B yC/IOBMAX EPEMEHHEIX BO BDe-
MeHn HanpsikeHuit. Tax, Bpalalonmecs BaIl U OCH, HArPYIKEHHbIE N0~
CTOAHHBIMU M3rUGAIOIMMU CUNTaMUt, PAGOTAIOT TPY MePeMEeHHHIX HOp-
MAJIBHBIX HANDSKEHMAX M3ruba.

Cosoxynnocmb n0CAE06AMEADHBIT IHAUEHUN NEPEMERNLIT HANPL-
scenuil 3a 00uR NEPUOD NPOYECCE UT UBMEHERUT HAIBIEAETNCH YUKAOM.

O6BIYHO LMKJT NPEACTABNSIOT B BuAe Ipacduxa, B KOTOPOM IO OCH
abCuuce OTKNANBIBAETCS BPEMs, & IO OCH OPOMHAT — HANDKEHUS
(puc. 38.1).
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Puc. 38.1

Ilukst XapakTepusyeTcs MaKCUMAIILHEIM Omax, MUHEMAILHEIM Omin
¥ CPENHNM HanpMXeHWAMY. PacCUnTRIBAETCS Cpe/Hee 3HAUEHUe HAnps-
KEHUH Om, AMINIUTYNS LMKIA 0 U KO3I(GOUIUEHT acMMMETPUN LMKIA

R .
Omax + Omin Tmax — Omin Omin
= - ; R=
2 2 Omax
Bee TIPABENECHHHIE ONpEenesIeHNs ¥ COOTHOLIEHUsI MOXHO 3annucaTh ¥
IJIS KacaTeNIbHBIX Haﬂpﬂﬁ(eﬂﬂ]‘i

m




image2.png
Uuks, npu KOTOPOM MBKCHMAJIBHOE I MUHAMAJBHOE HANIPSKEHNS
DaBHHI 10 BEIMYMHE ¥ OGDATHEI MO 3HAKY, HASHIBAIOT CUMMEMPUUHbIM
yuraom (puc. 38.2).

om=0; 0=0m; R=-1
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Puc. 38.2 Puc. 38.3
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OcTanbHele LMKIB HASBIBAIOT acuMMempuunbliy. JacTo BcTpeya-
€TC OMHYAes0l, WIK NYAbCUPYOWUL, UK, MIHUMANLHOE HaTPsKeHue
IIpY 3TOM LMKNE PABHO HYIO, CpefHee HANDSDKEHHE PABHO aMIVINTYHe
(puc. 38.3).

TlepeMeRHEIE HATDSKEHNs BO3HMKAIOT B OCAX BAIOHOB, PeNbCaX,
peccopax, BajiaX MauluH, 3y6biX KOJeC M MHOTUX HPYTHUX CIydasx.

o9 deticrneuem nepemennbls HANPSKEHNMIA B MATEPUAIIE 603HUKGET
MUKPOMPEWURE, KOTOPAS NON HeHCTBHEM MOBTOPAIOIMXCA HATIPSKEHMIT
pacTer B riy6e mamenus. Kpas TpelmHe TpyTCs APYT O ApYra, U Tpe-
1wHa GLICTPO yBenuuuaeTca. Ilonepeunoe ceueHue AeTaNN YMEHbIIALCT-
€51, U B ONPEMENIeHHEI MOMEHT C/y4aiiHENl TOMYOK MM yOap BBI3BIBAET
paspylLesue.

TlosiBnenne TpeluH MOX HeHCTBYEM TEPEMEHHBIX HANPSIKEHUH Ha-
3EIBAIOT YCIMAAOCTIUNBIM PASPYULEHUEM.

Yemaaocmbio Ha3BIBAIOT NPOLECC HAKOIUIEHUs NOBPEXIEHMIE B Ma-
‘Tepualne oM AeiCTBUEM NOBTOPHO-IEPEMEHHBIX HAMPMKEHILA.

XapakTepH:lit BUI YCTATOCTHBIX PAa3pyIIeHMii — TPELMHLL i YacTh
noBepxHOCTH GnecTsiuas B m3noMe. Takoit XapaxTep M3/IOMa BEI3BAH
MHOTOKPATHBIM HXATHeM, 3alLTU(OBAHHOCTHIO YacTelt IeTamu.

OnEIT MOKa3BIBAET, YTO YCTAJIOCTHOE PaspylUeHNe HPOUCXOMUT HPH
HANpPKEHUsIX HUXKe Mpelesia IPOYHOCTH, & YACTO M HUuMCe npedeaa me-
KYUeCmu.

Croco6HOCTL MaTepUala NPOTUBOCTOATh YCTAJOCTHEIM paspyIie-
HUSM 3aBUCHT OT 6PeMent NEHCTBUS HATPY3KH M OT 4uKAG NONpANCe-
nuil. IIpu jioGoit neOpMalmn HAIDYXKEHHE C CUMMEMPUUHLIM YUKAOM
nauboaee ONACHO.




