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1 PA3PABOTAH Poccuiickoii deaepayueit

BHECEH TlocctaHgapTom Poccuun

2 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTM3auuKu, METPOornnU u cepTudmKaymm

(MpoTtokon Ne 15 ot 28 mas 1999 r.)
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HacToswwmii cTaHAapT npeacTaBaseT co60i NOMHbIA ayTEHTUYHbIV TEKCT MEXAYHAPOAHOro CTaHaapTa
NCO 7905-4—95 «lMoAWMNHUKN CKOJIbXEeHUA. YCTaoCTb NOALUUMHUKOB CKONbXEeHUA. YacTb 4: cnbl-
TaHWA MONyBKNaAbILLEN U3 METaNIMYeCKOro MHOMOCI0HOr0 NOALUMHUKOBOrO MaTepuana»

3 TMocTtaHoBneHneM [ocyfapCTBEHHOrO kKoMuTeTa Poccuiickoilt degepauyun no cTaHAapTusauum u
meTponornm ot 14 gekabps 1999 r. Ne 510-CT MeXrocyfapCTBeHHbI ctaHaapT TOCT MCO 7905-4—99
BBEflEH B [e/iCTBME HEMOCPEACTBEHHO B KauyeCTBE rOCYAapCTBEHHOrO cTaHaapTa Poccuiickoit depepaumm

c | nong 2000 r.

4 BBEJEH BIEPBbIE

£ NMK WN3gaTtenscTBO cTaHAapToBs.2000

HacTosiwuid cTaHaapT He MOXET BblTb MOAHOCTLIO WM YaCTUYHO BOCMPOW3BEAEH, TUPAXKMPOBaH U
pacnpocTpaHeH B Ka4yecTBe ouuManbHOro usgaHus Ha tepputopun Poccuiickoit degepauun 6e3 paspe-

weHns FoccTaHaapTa Poccun
]
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M E X T OCYAAPCTUBEHHGLbB N CTAHAOAPT

NOAWNMHUKN CKONbXEHNA.
YCTANOCTb MOAWNIMHMNKOB CKOJIbXXEHWA

NcnbiTaHua I/IOI'IyBKI'Ia,Cl'bIUJeVI 13 MeTa/lIN4eCcKOro MHOroc/1I0MHOro noAWMNHNKOBOIo mMaTtepuana

Plain bearings. Bearing fatigue.
Tests on hacf-bearings of a metallic multilayer bearing material

[arta BBegeHns 2000—07—01

1 O6nacTb NpUMeHeHUs

HacToslmMii CTaHAAPT ycTaHaBNMBAeT METof onpefencHns npefena BbIHOCAMBOCTM NPU YCTaNoCcTy
NONYBKNAAbILIEA U3 MHOTOCMOMHBIX MOAWMWMHUKOBBIX MaTepuasios.

2 HopmaTuBHbIe CCbINKK

B HacToswem cTaHgapTe mucnonb3oBaHa ceblnka Ha FTOCT NCO 7905-3—99. MoAWNNHUKN CKONMb-
XeHus. YCTanocTb NOALWUMHUKOB CKOMbXeHus. VcnbiTaHne rnagkux nosoc u3 metasIMyeckoro MHOro-
CNOWHOr0 MOALUMMHMKOBOrO Matepuana

3 O6pasubl 4N UCMbITaHUS

B KauecTBe 06pa3sLioB ANsl UCMbITaHUS UCMO/b3YIOT rOTOBbIE MOMYBKNAAbILM. Kak pe3y/bTaT ycnoBuii
Harpy>eHus rnaBHble HaMpsHKeHUs NOKaM3YKTC B BepxXHeli YacTW MoAwwWnHuKa. He gonyckatoTcs
MeXaHWUeckne MOBPEX/EHNS MOBEPXHOCTM 06pasua MAU MOBPEXAEHUs BCMEACTBME KOPPO3UM [0 U B
npouecce UCMbITaHuS.

MpenMyLLECTBOM 3TOr0 MeTOAA UCMbITAHUA ABMAETCS Ha/MYMe OCTaTOUYHbIX HANPSHXKEHWA, CBA3aHHbIX
C NPOL,ECCOM MPOU3BOACTBA MOALLIMMHUKOB.

4 MeTofbl UCMNbITAHWUI

Cxema ucnbiTaHWs NprBeAeHa Ha pucyHke 1

O6pa3Lbl KpensT 3a OAWH KOHeLl, a Yepe3 CBOGOAHbIN KOMEH MepefatoT Harpysky, KOHTpOMpyeMyo
no yCWINK UM MEPEMELLEHNIO, MPUTOXKEHHbIX PagnanbHO C 3KCLEHTPUCUTETOM OTHOCUTENbHO NINHUN
pasbemMa. Harpyska fo/mkHa N3MEHSATLCA OT PaCTSXEHUSA K CKaTuto B npefenax paboyein mosepxHocTu. Ans
OMEHKMN 3aBUCMMOCTM OT CPEeAHUX HaMpsXKeHWIA JONOMHUTENBHO MOTYT GblTh MPUIOXKEHbI NpeaBapuTenb-
Hble HanpsHKEHUS PaCTHKEHUS WUAM CkKaTusA. VchnbiTaTenbHOe 060pyfoBaHWe pacnonaratoT B Kamepe,
CofiepKalLieii cmMasKy npuv 3afjaHHOI TemnepaTtype ¢ TOYHOCTbHO +2 'C. cnbiTaHns MOryT 6biTb MPOBEAEHbI
anbTepHaTMBHO B CpeAe BO3AyXa Mpu 3aflaHHOl TemnepaTtype € TOYHOCTbo +2 *C.

HanpsbkeHus npy n3rnbe n3mepsitoT ¢ MOMOLLbI0 TEH304aTUMKa Ha OCHOBE MOALLIMMNHUKA B BEPXHEN
ero yactu (cpegHeii nepudgepuyeckoin gnnHe). TpebyemMoe HanpsHKeHNe B aHTU(PUKLMOHHOM C/IOE MOXET
ObITb paccunTaHoO, €CIM W3BECTHbI TOMLMHbI CTANbHON OCHOBbLI M aHTU(PUKLMUOHHOTO C/OS U MOLYNN
HOHra.

AnbTepHaTMBHO pafuaibHOE YCWUME B 3aKPEMNEHHOM KOHLE MOXET ObiTb M3MEPEHO C MOMOLLbIO
Kamepbl Harpysku WM pacCcyMTaHO MO TEOPUU KOHCOMbHOW 6anku, a HarpyXXeHue B aHTUPPUKLMOHHOM
Coe paccyMTaHO B COOTBETCTBUM C NMPUIOXEHUEM A.

3TV 3HAYEHUS KPUTUYECKWM 3aBUCAT OT TOMLMH CTalbHON OCHOBbI M aHTU(MPUKLMOHHOIO CIof,
KOTOpblE ONpPefenstoTCs C NOMOLLbI MUKPOLWIMGOB Nocne UCMbITaHWiA. YacToTa UCNbITaHUS [OMKHA

M3gaHue oduupansHoe
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! — Kopnyc; 2 —ruapaBnuy4yeckuin LMNUHAP. 2 — nepefaToyHbIli Ban; 4 —ynnoTHeHue; S — kamepa Anu obpasua: 6 —neHTa
THpPeHaTena: 7—ucnbl 3aKAbMas XUAKOCTb; 8 — NONYNKNaAblln; 9 — HaHecHae 3aXMMHOe ycTpoiicTBo; 10— kamepa
nagysku; Il —ponnku Ha paguanbHON NMHWKU. 12 — NOBOPOLWOC 3aXMMHOE YCTPOICTBO

PucyHok 1— Cxema ucnbITaHus

cocTaBnATb 50—S0 u. O6Hapy>KeHue TpewuHbl OCYLLECTBMAIOT C MOMOLLbI0 METONa MPOHUKALNX
KpacuTenein unym ¢ NOMOLLbIO MWKPOCKOMA.

AMNANTYAa HarpyXeHusi KoHTponupyetcs yeunvem F - F + FA sin (co/), rge 7 — cpegHee ycunue,
My —amnanTyaa yecunus, —yrnoBas CKOpoCTb, / —BpeMs, uau nepemetieHnem 5 5 5/1esin (co*T), roe
5 —cpefHee nepemelLeHmne, 64 —amMnanTyaa nepeMeLteHns. A1 06HapyXKeHWst BO3HUKHOBEHWS TPELLMHbI

B 60/1e€ TONCThIX CNI0SIX MOXET 6bITh MCMO/b30BaHa 06paboTKa aHHbIX TEH304aTUMKOB, YTO6LI ONpesennuTb
Havano paspywenus (FOCT NCO 7905-3).

5 OueHKa 1 NpeAcTaBneHne pPesyNnbTaToB

HanpsixeHus npefena BbIHOCAWBOCTY AO/MKHbI 6bITb NpeAcTaBieHbl B (hopMe KpuBbIX 0ek—N npw
npeaBapuTeibHO onpefeneHHoli Temnepatype (+2 ‘C) OTHOCWUTENBHO [eTasbHOr0 OMUCAHUS MOALIHMHY-

2
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KOBOro martepuana. VcnbiTaHue Ans NOAyYeHUs 3TOW KPMBOW NpeKpaliatoT Mpy LUKIaxX Harpy>XeHus
50 k 106. HanpsbkeHue npegena BbIHOC/IMBOCTU MOXET ObiTb OLEHEHO NpU 3afaHHOM 4uCfe LUMKNOB,
Hanpumep 3x 106, 10x10*4 25x106 mnm 50x 10/ O6pasel, He NOABEPrIMiACA paspyLLEHMIO Mpu
YCTa/IoCTHOM WUCMbITAHUK A0 33flaHHOr0 Npejena, YKasblBaloT B OTYETe.

Bcneactene pasbpoca pesy/nbTaTOB MCMbITAHMS M CTATUCTMYECKOrO XapakTepa npegena ycranocTu
peKOMeHAYeTCA MoNyyYeHHble pesy/bTaTbl OLeHUBaTb HA OCHOBE CTATUCTUYECKOrO MeToAa.

HanpspkeHns npefena BbIHOCAMBOCTM MOMYT GbiTb MpescTa&neHbl TAKKe C MOMOLLbI0 AuarpaMmbl
Xeiira, Ha KOTOpOI aMNAUTYAY HanpsXKeHW YKasblBatOT OTHOCUTE/IbHO CPEAHEr0 HanpPsHKEHUS.

MeTannorpamyeckoe nccrefoBaHne LOMKHO 06ecneynTs AeTanbHOe OMucaHWe mexaHusMma paspy-
LUIEHWS. KOPPO3UOHHOIO NOBPEXAEHNA U Anddy3nun B pesynbTate TEPMUYECKUX IPPEKTOB.

MPUNOXEHUE A
(o6s13aTeNbHOE)

OLEHKA HAMPSYXEHWI

A.l Cuctema nonyBknagpllleli onvcaHa Ha pucyHke A.l Yepes paguanbHbliA pasmep r,, TONLWNUHY T, U CBA3aHa
¢ mogynem HOHra £2,, = 50 x 106 MTMa 1 HOMUHa/IbHbIM HanpshkeHnem o,/ .

PucyHok Al —Cuctema BKnagpia

OneHKa HanpsKeHWii 4N 4BYXC/IOMHOMO NOALLMMHMKA jaHa Ha pUCyHKe A.2. ANMPoKCUMaLua A1 HanpshkeHns
B aHTU(MPUKLMOHHOM CJ/I0€ TPEXCNOMHOro MOALMNNHMKA TakKe NokasaHa Ha pucyHKe A.2.
A.2 Huxe npusefeHbl YC/I0BHble 0603HaYeHNA:

N, — KO3(P(MUMEHT HaNPSXKEHNA Ha OCHOBE MOALUMMHUKA:
a, f— 3 KoahmumeHTa Ha Hapy)XXHOM CTOPOHE OCHOBbLI nogwunHmuka ¢ / = 0. 1 2:
12— KO3 PULMEHT HanpPsXeHNA Ha NOBEPXHOCTW aHTUPPUKLMOHHOIO C0S;
a2f— 3 Koah(hULMeHTa Ha MOBEPXHOCTU aHTU(PUKLMOHHOro cnosaic /'= O 1 2;
b— WKWpKHaA NOALINNHUKE, MM;
— KO3(P(hULUMEHT HanNpsHXXeHUa Ha 0CHOBE MOALUNMHUKA,
bx, — 3 KoapuLmneHTa Ha HapyXXHOI CTOPOHE OCHOBbI MofwunnHuKa ¢/ = 0. 1, 2;
B2 — KO3(h(hMUMEHT HaNPSXXEHNA Ha MOBEPXHOCTU aHTU(PPUKLMOHHOIO Cos;
b2 (— 3 KoaguumeHTa Ha NOBEPXHOCTU aHTUPPUKLMOHHOIO ciosi ¢ x= 0. 1 2;
£ — wmogynb FOHra. MMa:
£* — 6e3pasmepHblii Mogynb HOHra (E* = £3/£:.0);
£, — w™mogynb FOHra, CTasibHasA ocHoBa nogwunHuka. MMa <£i = 210 x K3B);
£, — wmogynb HOHra, aHTUPPUKLUMOHHbINA CnoH. Ma;
£j o— wmogynb FOHra ana pucyHka A.2. MlMa (£>.0 = 50 x 103):
£3— wmogynb tOHra, pabounii aHTUPPUKLMOHHBIW CoiA, MMa;
£ — pagnanbHoe ycunue, H;
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r(— HapyXHblli paguyc CTaibHO OCHOBbI MOALUUMHUKA, MM;
r2— paguyc NoBepxHOCTU pasfena MeXAy OCHOBOW NMOALIMUMHUKA Y aHTUMPUKLMOHHBIM CMI0EM, MM;
r. — paguyc paboyeli NOBEPXHOCTU (TOMLMHA paboyero aHTUPPUKLMOHHOTO C0S He3HauMTeIbHa), MM
s — o06Lasa ToNWNHA NOALUUNHUKE, MM;
s* — Ge3pasmepHas 06NUT TonLwmMHa (CM. pUcyHoK A.l);
S, — TOJ/ILLMHA CTaIbHO/ OCHOBbI, MM;
s,* — 6e3pasMepHasi TOMLWMHA CTa/IbHOW OCHOBbI (M. pUcyHoK A.l);
| — Bpems, c;

0 — HanpsbkeHue. lMa;
o" 6e3pa3mepHoe HanpshkeHne (0 “ = e/Ouou);
0 €l — HanpsbkeHue npefena BbIHOCAMBOCTK. MMa;

0VMOM — HOMUHa/IbHOE HanpshxeHue, Ma;
0, — HanpshkeHne Ha HapyXXHO CTOPOHE OCHOBbLI MOAWMNHMKA. MIa:
0 ; — 6e3pa3mMepHOe HaNPsKeHWe B CTa/IbHON 0CHOBE MOALUIMMHUKA:
<2 — HanpsbKeHue Ha NOBEPXHOCTU aHTU(MPUKLMOHHOrO cfiost. MMa;

02 — 6e3pazMepHOe HanpsXeHWe, NOBEPXHOCTb aH TUPPUKLNOHHOIO CNos;

0. — HanpsbkeHve B paboyeM aHTUGDPUKLMOHHOM cnoe. MMa;

0j — 6e3pa3MepHOe HanpshkeHne, pabounii aHTUPPUKLUOHHBIWA CNOoWA:
r— cpefHuWiA paguyc, Mm;

V, — KO03(hpuumeHT lMyaccoHa, CTaslbHas OCHOBa MOALUUMHUKA;

vV, — Ko3(huumeHT MyaccoHa, aHTUPPUKLUOHHBIN CMOWA:

Vj — KoahuumeHT MyaccoHa, pabounii aHTUGPUKLNOHHBIA CMONA.

Paboyas NONCPXHOCTD |;11MUPHBILTHOMHbIN cnoii)

720 = 18127 -4.1812 3 ; + 2.41865\2
arn - -0.9422 + 4.92165s; - 3.9069s\-
arn -0,1525- 1,1544s; + 1.0703s;2
i2n- 15511 - 3.2821sJ+ 1.7309s ;2
6,,- - 19947 * 6.5920s; - 4.5933s?

/>2- 0.6593 - 2.2550s; + 1,6647s?

A2~ a2U + a2l £2+a22 E?

wxKMARAL FEx[2%D

aldJ= -4, + s*

JINNpoKeHManusi Ana HanpsbkeHnst B pa6oyem aHTU(PUKLMOHHOM croe: a . =a 2 - £j/£j

PucyHok A.2 —OugeHKa HanpsiXXeHWn B ABYX- U TPEXCMOMHbIX NOALINMHMKAX



FOCT NCO 7905-4-99

OcHoBa NoALWnNHNKa

al 0- 53866 - 5,7096s] + 1,1765] ;2

B, , = —7,1015 + 13.9625 ,v; -6.8190 s\2
al2=2,6745- 57995 a; + 3.1475x;2
bia = -2.6739 4 5.7506 5*- 3,6978s]1
bIA - 2,2096 - 6.6150s\ 4 4.6682Jj2
bl2=-0.5900 4 19231 - 1.4286a;2
Al "™ alM* aJl ~2 + al.2 £%

*x-biM+ blAEI + buiE?

0 J « Ax+1J9.v*

01" 0 i O mom

JIHNpOKCUMaHWA ANs HanpskeHUs B paboyeM aHTUPUKLMOHHOM CMoe: CT- » I, 2 - £*/£,
PucyHok A.2 — OLeHKa HanpskeHWii B ABYX- U TPEXCAOMHbIX NOALIMMHMKaX (MPOA0IKEHMe)

A.3 TMpuwvep
MpuBefeHHble AaHHbIe ANa NonyBKNafbILLA:

b = 30 mm;

£, = 210 x 103 MIMa;
£, - 69x 10» MMa;

E\ = 22 x 10J MMa:

£= 100 H;

r, = 51,50 mm;
r, = 49,10 mm:
= 48,52 mm.

MpegnonaraeTcs, YTO NOCKOMbKY paboumnii aHTUHPUKLNOHHBIN cnoii Pb Sn 11 oTHocuTeNbHO TOHKKIA (0.02 MMm),
TO OH HC B/IMSIET HA HaNPsHXeHUs B APYrnx cnosx.
A.3.1 PacueT cBfA3aHHbIX pa3MepoB (CM. pucyHok A. I):

a = 0,06; a* =10,.8: £*=1,38.
A.3.2 PacuyeT HOMUHaNbHOI0 HanpskeHUs (CM. pUCYHOK A. 1):
alO0M 1111 MMa.

A.3.3 PacyeT W cumTbiBaHUe KO3(h(PULUMNEHTOB a, b (cM. pucyHoK A.2)
Pa6ouasi NoBepXHOCTb;

a, ,, = 0,016; a, , - 0,495; a2j = -0.086;
b2 = 0,033. A* * 0.339. *22 - —0.079.
OcHoBa NOALUMMHNKA:

fa,, = 1572; a..=-0,2%: a., = 0.049;
bx1 = -0.440. 6, ', = -0.095. bxn- 0.034.

A.3.4 PacyeT Koa(pumumeHToB A, B
Pabouasi NoBepXHOCTb:

A, = 0,535;

B; = 0.350.
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OcHoBa noAWwunHnKa:

A. - 1,257,
n, - -0.506.

A.3.5 PacueT 6e3pa3mepHOro HanpshkeHus
Pa6ouyasi noBepxHocTb: 0 J = 0,556.

OcHoBa nogwmnHmka: cr\ = 1.227.

1.3.6 PacyeT feiicCTBUTENIbHOTO HamMpsiXXeHUs
Pa6oyas moBepxHocTb: 0 , = 61,8 MIMa.
OcHoBa nofwunHmka: o , = 136.3 MMa.

A.3.7 ANNpoKCcMMUpOBaHMeE AN HanpshKeHUs1 B paboyeM aHTUDPUKLMOHHOM cnoe: 0 5 = 19.7 MIMa.
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