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M E XKT OCVY JOAPCTIBEHMH B CTAH IO AUPT

I'mapoayHaMudecKue paauaibHble MOJMMNIHUKHA CKOJIbXKEHUS,
padoralonye B CTAIMOHAPHOM peRUME

KPYIJIOHWINHIAPUYECKHUE 1NTOAHIWUIITHUKUNU
Yactp 3

JlomycTUMbBIE padoune mapaMeTpbl

Hvydrodynamic plain journal bearings under steady-state conditions. Circular cylindrical bearings.
Part 3. Permissible operational parameters

JlaTa BBeaenus 2002—07—01

1 O0aacTh npuMeHeHus

HacTodiuumil ctaHaapT yCTaHaBIUBACT SMITUPUUYECCKUE JOITYCTUMBIC 3HAYCHUS KPUTHUUYCCKOU TOTLLIUHBI
CMA304YHOTO CJI0ST A1;;.,, MAKCUMAIBHON JOMYCTUMOM VAETBbHON HATPY3KM Ha MOMIIUIITHUK Py, [IPEACTHHON
AOTTYCTUMOM TEMIICPATYpPhl MMOJAIUNITHUKA i, TTPCACTABISIOIIMEC COOOM reOMECTPUYECCKH U TEXHOJIOTHUYCCKHA
3aBUCHUMBIC BKCIUIYaTallMOHHBbIC TTPEICyIbl TPUOOJIOTMYECKON CUCTEMBI TTOAIIUITHUKOB CKOJIBXEH M.

Hacrosiumil craHaapT paciipoCcTpaHsieTCd Ha KPYIVIOUWJIMHIPUYCCKUEC ITOALLIUITHUKU CKOJIBXKCHMUS,
paccuutaHHble corstacHo [ OCT UCO 7902-1.

YcraHoBieHHbIC AMITUPUYCCKUC 3HAYCHUS MOTYT ObITb MOAMMDULMPOBAHBI JISI OITPEACICHHBIX CITY-
yaeB MMPUMCHCHUS, HAIIpUMEDP, IIPU y4yeTe MHPOPMALMU, TTOCTYIAILICH OT U3rOTOBUTCIICH.

OrucaHus MCIIOIb3yeMbIX 0003HAUCHUU U ITpUMepbl pacdyera rpuBeacHsl B [ OCT UCO 7902-1.

2 HopmatusHbie CCBLIKH

B HacrtosiueM craHgapre ucrosib3oBaHa ceolika Ha [ OCT MCO 7902-1—2001 ' uapoaunamuyeckue
paJjuajbHbIC ITOALIUITHUKN CKOJIBXKCHUS, padoTalolMe B CTAallMOHAPHOM peXuMe. KpyrimouunuHapudyeckue
MOJAIIUITHUKU. MeTo/1 pacdyera

3 Pa0oumne mapameTrpnl A UCKJII0YEHHUS U3HOCA

3.1 Tlpu coxpaHeHNH AONYCTUMOM KPUTUYECCKOU TOJIUMHBI CMA30YHOTO CJI0S A, AOCTHUTACTCS TTOJ-
HOEC CMa3blBaHUE IMTOAIIMITHUKA CKOJILXEHUS, 00ecIleuMBalollee HauMeHbILIee BO3MOXKHOE U3HAIIMBAHNEC U
HU3KYIO BOCIIPUUMYMBOCTL K JAedekraM. CMa304yHbIM Marepual He JOJDKEH COACPXKAaTh 3arps3HSIONIUX
MIPUMECEU, CTTOCOOCTBYIOIIUX YBEIUUCHUIO U3HAIIIUBAH WS, BOSHMKHOBCHUIO 3a/111pa U MECTHOTO ITeperpena,
YTO MOXKET HAPYLIUTh HOPMAJIbHOE (DYHKLIIMOHUPOBAHUE IMOAIUIMITHUKA CKOMbXCHUS. [Ipr HEoOX0AMMOCTH
CMAa304YHbI MaTepuasl CICAyeT MpoPUIbTPOBATh.

3.2 JOonycTuMyro KpUTHUYCCKYIO TOJIUMHY CMAa304YHOI'0 CJOS Ay, XapaKTepU3VIOLIYIO Iepexod K
cMeltaHHoMY TpeHUIo (cM. 6.6 TOCT MCO 7902-1), onpeaesior 1o YpaBHCHUIO:!

hl%m — RZB T RZJ + 1/2 By + 1/2 y T hwa.v,_e'f“f‘“: (1)
VUUTDBIBAIOHICMY COTJIACHO PUCYHKY | CJACAVIOHINC COCTABIAIOUINC.

— CYMMYV CPCIHUMX BbICOT HEPOBHOCTEH ITOBEPXHOCTHU CKOJIbXCHUS IMTOAINUITHUKA U Baja IPU Ucallb-
HOM pacnoyioxeHuu (mmHug X — X) [Rzg + Ryl

U3nanne opuuuabHoe
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PucyHok 1 — MunumaabHas A0IMycTUMAas TOJIIMHA CMAa304YHOro CJ04,
KOorzga He JOITyCKaeTcs MpoLece NpupadoTKU

— cMeleHue (muaug Y — Y) 1o aguHe noaiuMiHuka [ /5 B,|;

— cpeanuil mporud (uuua Z— 2) [/, yl.

3.3 Eciy Ha MOBEPXHOCTU CKOJIbXEeHU (ITOAIUUITHUKA WJIM BaJ1a) B OKPYKHOM HaITpPaBJICHUY BO3HU-
KAlOT BOJTHOBBIC TCOMCTPUYCCKHEC OTKIIOHCHUS, TO UX CJIICAYCT YUYUTBIBATD ITPU OITPEACIICHUU /s, C TTOMOILBIO
rmapaMeTpa 3(POECKTUBHON BOJHUCTOCTH Ay off AT HAMOOICC HEOJIATOITPUSTHOTO ITOJTOXKECHUS Basa. B a3TOM
CITYYaAe Ny ep SABISAETCS (MPEKTUBHON BOJHUCTOCTBIO TMOJAIIUIMHUKA MPU CTATUUCCKOW HArpy3Kke WIH
5 heKTUBHON BOTHUCTOCTBIO BAJIA MPU BPALIAIONICHCS HAMPY3KE COOTBETCTBCHHO.

DOOEKTUBHYIO BOJHUCTOCTD g,y o 1 MAKCUMAIBHYIO JOITYCTUMYIO 3(P(EKTUBHYIO BOTHUCTOCTD
Nyav off im B 3@IaHHOW paboyeil TOUKE (€ WU Ay;,,) OIPEACIISIIOT C ITOMOIUBIO PUCYHKOB 2, 3, €CJIM U3BCCTHBI
[HICPOXOBATOCTD, AeopMaIlusd U HAKIIOH.

3.4 Vcxonst u3 ypaBHeHud (1), mpyuHUMAacM

hlz’m m + hwmf
e m= Rzg + Ry + '/, By + '/, v

b
hmfﬂ_\f} Cf"‘{" G a.

HDI/I 3aaHHOU MUHUMAJIbHOU TOJILHUHE CMa30dYHOTO CJI0s hm%n MAKCHMAJIbHVIO HOITYCTHUMYVIO 3(})(1)@1("
THUBHVIO BOJIHHWNCTOCTDL OITPCHCIIAIOT ITO (bO PMYVIJIC

hwa_v,_f-:'f'“f,_lim o hm%n — M,

a MAKCUMAaJIbHVYIO JOITYCTUMYIO a0COIOTHYIO BOJTHUCTOCTD, Ay off iy, OTIPCACIISIOT ITO (POPMYIIC

yoo =0y

wav,lim J wavelllim?
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Dwav 1

wayVv

] — [TOBECPXHOUTDH CKOJILAKCHWH TTOAIHUTITHWU KA MJIW BdJld

Uuciyo BosiH i = 360° /Oway.

PucyHok 3 — ADCOMOTHAY aMIIUTYAa BOJTHUCTOCTU Awav, TIEPUOH, BOJIHUCTOCTH QPyay, YUCIIO BOJIH i TTOBEPXHOCTH
CKOJIBXKECHUS

3.5 Ilpumep onpeneneHus Myqy ey Mims> Awavetr, lim 4 Awavim B COOTBETCTBUM C PUCYHKOM 2.
3adaHHbIC BCJIUYMHBI:

B/D =05, C/2 = 85x107% m; m = 6x107% m;

h

Mmin
= (.9.
%. '

ho.. =510 M; i=6; h,, = 85100 M e = 1—
[Tpu 3navenuu B/D = 0.5 mo pucyHky 2 E = 0,86, mpu 3Ha4cHUIX [ = 6 U ¢ = 0,9 1Mo pucyHky 2
G = 1.,85.
CJ1e10BaTEeIbHO:

Ay err = 0.86/1,85x5x10~°
M = 6x107° 4+ 2,32x10°

2.32x1 0_6_ M;
8.32x107% m.

Taxk kak hm%zl > hlim: TO hmin — 8:53’(10—6 M AOITYCTHUMO.
Janee onpeaessior:

P efriim = 8,5x1076 — 6x106 = 2,5x10¢ w1
P tim = 1,85/0.86x2,5x106 = 5,38x10—° w.

3.6 Ha npaktuke oTKJIOHEHUS OT QOPMBI B OOJBIIUMHCTBE cJiyyacB HepaBHOMEpHbI. J1s1 onpeiesicHUs

Ryay off PELIAIOIHIUM (DAKTOPOM SIBJISICTCS HATUYME BOJTH HA HATPYKECHHON MTOBEPXHOCTU CKOJIBXEHMUS.

151 mpoueccoB MpupadboTKU MOA MAJIOK HATPY3KOM MPU HEGOJBIION CKOPOCTU CKOJIBXKCHUS MOXHO
AOITYCTUTH 3HAYUTEIIBHO MCHBIIYIO MUHUMAJIbHYIO TOJTIIWHY CMA304YHOTIO CJIOS B CBSI3U CO CTIUTAXKMBAHUCM
Y IIpUPAdOTKON IMOBECPXHOCTU CKOJIBbXKEHUS. [1pn HECOOX0IMMOCTH, CIICAYET UCITOIB30BATD MOANTUITHUKOBDI M
MaTepUual ¢ XOPOIUMMHU MPUPAOOTOYHBIMU CBOMCTBAMMU.

B Ttabmuiie 1 npuBeACHBI SMITUPUYCCKUEC JOIMYCTUMbBIC 3HAYCHUS I Ap,. [lpeamonoxum, 4to Bam
MMCCT CPEJAHIOW BbLICOTY HCPOBHOCTEU IMOBEPXHOCTU R <4 MKM, IMOBCPXHOCTh CKOJIbXCHHUS MMCET He-
OOJIBILIME ITOTPEIIHOCTU IeOMETPUU, COOPKA BBITIOJHCHA aKKypaTHO U CMa304YHbIM MaTepual COOTBETCTBY-
IOILMM 00pa3oM OTPUILTPOBAH.

4
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Tadoanuna 1 — 9MHI/I§JH‘{'€CKH€ HOIMYCTHUMBIC 3HAHCHWM AJIA MUHUMAJIBHOU IIOI“I}’CTHMO?I HAUMEHBILIEU
TOJIHHMHBI CMA30HHOTI'O CJTOZ h[;‘m

Min, MEKM
Anametp Bana Dy, MM MpU CKOPOCTU CKOIbXKEHUS Bana Uy, M/c
Uy <1 [<U; €3 3<U; £ 10 10<Uy < 30 30< Uy
24<Dy €63 3 4 S 7 10
63< Dy < 160 4 5 7 9 12
160< Dy < 400 6 7 9 11 14
400< Dy < 1000 3 9 11 13 16
1000< Dy £ 2500 10 12 14 16 18

4 Pa0oume mapamMeTpbl A UCKIIOYCHHUS Ype3MEePHOIl MEeXaHU4YeCKOi HArpy3kKu

MakcUMaIbHYIO JOMYCTUMYIO VACIBHYIO HATPY3KY HA ITOAIIMITHUK pPpy, OIPEACISIIOT, WUCXOAS M3
TpeOOBAHUS, UTO AcpopMalls MTOBEPXHOCTU CKOJIBXCHUS HE JOKHA ITPUBOAWTL K HAPYILUCHUIO ITPAaBUJIb-
HOTO (DYHKLIMOHUPOBAHUS M 00pa30BaHUIO TpeluMH. KpoMe cocTaBa MOALIMITHUKOBOTO Marepuana, UMe-
IOTCS APYrue peluaroiiye (pakropbl BO3ACUCTBUS, 4 UMCHHO: MCTO/I U3TOTOBJICHUS, CTPYKTYpa MaTepuala,
TOJMIIWHA ITOALIUITHMKOBOTO MaTepuaja, a TakeKe NeoOMETpUST U TUII OCHOBBI BKJIAJbIIla ITOALIMITHUKA.
He3zaBucuMo oT 3TUX (PAKTOPOB CICAYET HUCCICAOBATH, IMOABCPIXKEH W IMOALUIMITHUK ITPU ITYCKE ITOJTHOU
Harpyske. Eciu yaenpHas Harpy3ka Ha MOJAIIMITHUK P ITYCKE HAXOMUTC B npeaeiax p = 2.5 — 3 H/mm?,
TO MOXKET BO3SHUKHYTb HEOOXOAMMOCTb ITOHU3UTL AABJICHUCE C ITOMOILBIO MTOJAa4YY Macja I10/] JaBJIeHUEM
(BCTIOMOTATEIbHOEC THMAPOCTATHYECKOE YCTPOMUCTBO). B MHOM ciydyae Ha ITOBEPXHOCTU CKOJbXCHUS
MOXKET BO3HUKHYTH M3HOC.

B TaGiune 2 npuBeAcHbl SMITUPUUCCKUC 3HAYCHUS IS P (i

Tadbanuna 2 — :BM'HH{)H‘{QCK'H@ JHAYCHHWA MdKCUMAJIBHO HOHYCTHMOﬁ YIIﬁﬂ'bHOﬁ HAI'PDY3KK Hd ITOAHIKMITHHWK }_) [im

[pyrma MOMUIHAKOBBIX MaTepuanon’ . N
Cruiasbl Ha OCHOBC Pim > Mlla

Pb 1 Sn 5(15)

Cu— Pb 7 (20)

Cu — Sn 7 (25)

Al — Sn 7 (18)

Al — Zn 7 (20)

1) Matepuanbl cornacHo MCO 4381, MCO 4382-1, 1CO 4382-2 u 1CO 4383 [2] — [5].

?) 3paueHus, MPpUBEACHHBIE B CKOOKax, 10 CHUX IOp MNPUMEHSIIMCH AJISI OOIIero MallMHOCTPOCHUS TOJIBKO B
OTHEJIBHBIX CIy4YasgX U MOTYT, B IOPAJAKE UCKIIIOUEHW, IOIMYCKATHCY AT CIIeUAIbHBIX pabouYnX YCIIOBUI, HATIpUMED,
[MPHU OYEHb HU3KUX CKOPOCTIX CKOJbXKEHUSI.

S Paboune nmapamMeTpsl A MCKJIIOYEHHUS Ype3MepPHOM TEIJIOBOM HATPY3KH

d.1 TlpenenpHo nomnyctumasg teMrIieparypa moamnimHuKka /i, 3aBUCUT OT IMOAIIUITHUKOBOTO U CMa-
304HOTI0 MarepuaaoB. [Ipu MOBBILLICHUM TeMIlepaTypbl TBEPAOCTb U ITPOYHOCTDH IMOJIUIUITHUKOBOIO MATC-
puaga yMeHbIIAOTCA. B CBSI3M ¢ HU3KOU TeMIlepaTypou IUJIABJICHUS 3TO OCOOCHHO 3aMCTHO /LIS CIUJIABOB
HAa OCHOBC CBUHIIA U OJIOBA.

Bs3KoCTh CMA304HOr0 Marcpuaia YMCHBIIACTCS C IMOBBILLICHUEM TEMIICPATYPHI, a IIPU TeMIlepaTrypax
cBoillie 80 "C yBeJIMUUBACTCS CTApPCHME CMA304YHbBIX MAaTepUaIoB HAa OCHOBE MUHEpaJbHBIX Maces. lakum
00pa3oM, Hecyllasl CIIOCOOHOCTD MOJAIUUITHUKA CKOJIbXEeHUS YMEHBIIACTCS, YTO ITPU OIPEACIICHHBIX YCII0-
BUSIX MOXCT IMPUBECTU K CMEIIAHHOMY TPEHHUIO C U3HOCOM.
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>.2. I'lpyn craumoHapHOM pexXuMe paOdOThl IMOAIUUITHUKA CKOJBLXCHUS TCMIICPATYPHOC ITOJIC ITOCTO-
aHHO. I'lpu pacyere nmoamunHuka ckonbKeHus o [ OCT MCO 7902-1 termoBast Harpy3ka Ha IMOAIIUITHUK
OITMChIBACTCS KAaK TeMIlepaTypa MOAIIUITHUKA [ UM TeMIIepaTypa CMa304HOro Marcpuasia Ha Bbixoae 1.,
MPU YCITOBUH, YTOOBI OHU HE ITPEeBBILIAINA ;..

5.3 ITlapamerpsl, ImpuBeAeHHbBIC B TAOJULIC 3, IBJISIIOTCS OOIUUMMU SMITUPUUYCCKUMU 3HAUYCHUSIMHU 11
[y, TAC YUUTHIBACTCS, UYTO MAKCHUMAJIbHOC 3HAUYCHUC TEMTICPATYPHOTO ITOJIST OOJIbILC, YeM pacyceTHasd
TeMrIieparypa moJalMInHauKa 1y WM pacdeTHas TeMIleparypa cMa3ouyHoro mMarepuvasia Ha Beixoae 7...

Tadonuuya 3 — DIMIIUpUYECKHE JOIIYCTUMbBIE 3HAYEHUS IJIS TpeaebHO JOITYCTUMOM TeMIIepaTyphl MOAIIUITHUKA lim

L *CY npw

Tun cMazbiBatus MOAJINHTITHNKA OTHOIUCHWH D6ﬂl€F0 oD0heMa CMa30uyHOTO MATCPUA/Id K 067381%‘1}7 CMds304HHOTO
MaTepuaga B MUHYTY (pacxo] CMa304HOTro MaTepuasia)
oo oos1ee S
CMmasbIBaHUE TMOA JaBjeHUEM (LIUD- 100(115) 110(125)
KYJISIUIUOHHOE CMa3bIBaHHE)
CMa3blBaHUE 0€3 JaBleHHd (CaMoO- -
( 90(110)

CMdAd3bIBAH He)

1) 3HaueHUs B CKOOKax MOTYT JOITYCKATBLCY B IMOPAIKEC MCKIIIOHCHW A TTDH 0CODBIX paGOqu YCJTOBHZAX.

d3.4 K3 o01ero xoamudectna CMa3zO4YHOTO MATCpHUAJIa AJIH CMAa3blBaHKWA [TOALHWIIHKUKA B CMdAd30HHOM
3d430pPC BCCIAd MMCECTCSH TOJIbKO HeOOIBIIOE €r0 KOJUYECTBO HA OI"'DHHH‘{@HHBIﬁ IEPHOH, 1 OH HAXOAMTCH
[pn [TOBBILLIEHHOU TCMIICPATYPC. ITO SHAYUNUT, YHTO HC TOJIbKO TB I Tex: HO TAKXKE UM OTHOIIICHUE OOIICTO
KOJIHUYHCCTBA CMA30HYHOI'O MATCPHAJId K PACXOAY CMdA3KHN ABJACTCH PCLHAIOIIWMM JUJIX AOJITOBCHHOCTH ITOAHINIT-
HUKA. DTO OTHOILUCHUE 00JIee 6J”IHI"‘OH"DHHTHO HJIA TTOAIHHWUITHUKOB C Opr}KHOﬁ' CMHBKOI?I'_.} HCM I CaMOCMA-
3bIBAIOHIWXCH [TOAHINUITHHUKOB.

6 Paboume mapameTpsl A4 3a30pa NOAIMITHUKA

6.1 3a30p noalIMITHUKA 3HAYUTEJIbHO BIUSET Ha pabouyue XapakKTEePUCTUKU MOJIIUITHUKOB CKOJIb-
KCHUS. XOTY 3TY BEJIMYUHY (PAKTUUYCCKU OTIPECACTIIOT C YUETOM BCCX APYTUX padOyUX XapaKTepUCTUK,
Ha MMPAKTUKE 0KA3aJ1aCh IMOJE3HOM HUXEITPUBECACHHAS allllpOKCUMUpyIoiiagd (popMyiia, COrTacHO KOTO-
POM CPEAHUI OTHOCUTEJIBbHBIN 3a30p MMOALIMITHUKA W PACCUMTHIBAIOT KakK (PyHKUWIO nepudepuilHo
ckopoctu U,

v = 0.8V,

rane Uy, M/c;

0
W, /0o
[IpakTuka nmokasasna, YTO MHOrAa ObIBACT TPYAHO OCYILIECCTBUTH COOTBETCTBYIOIIVIO ITOCAAKY C 3a30POM

c rmoMolibio aomnyckos rmo MCO 286-2 [1].

MHOTAAa BO3HUKAIOT OTKJIOHCHMSI OOJbIIMC, UYCM CPEAHCC 3HAUCHUC, PACCUUMTAHHOC MO 3TOMH
(bopMmvIie.

[1o 3TOU MMpUYUMHE 3a30p MMOAINUITHUKA JO/DKCH OBIThH IMTPECAITOUYTUTCIIBHO CIICAVIOILNM:

0,56; 0.8; 1,12; 1,32; 1,6; 1,9; 2.24: 3,15 (Y/4),

r7ie OCHOBHBIC OTHOCUTEJIbHBIC 3a30pbl IMOAILLMITHUKA PACITONOXKEHbBI CTYIICHSIMHU B COOTBETCTBUU C
pSIAMU TTPCAITOUTUTCIIBHBIX YUCE.

6.2 JaHHble, MPUBEACHHBIC B TadauLe 4, ABISIOTCS OOLMMU SMITUPUYCCKUMU 3HAUCHUAMU \y, TIE
VUUTBHIBACTCS HE TOJIBKO 3aBUCUMOCTD OT ITepUMECPUNHOU CKOPOCTH, HO U OT aAuaMerpa. [1puuuHoi asnsgercs
TOT (PpaKT, 4YTO I TEX XE yucesa 3oMMepdelibaa U TeX Xe OTHOLUcHUN B/D HauOobliasg teMmIieparypa,
U3MEpPCHHAs B IMOAILIUITHUKE, VBEJIMUMUBACTCS C YMCHbBIICHUMEM AuaMerpa. Beidop 3a30pa NMOAMIUITHKUKA 10
TA0IULEC 4 YMCHBIIACT 3TV TCHACHIINIO.
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Tadbnvmuad — QMHL’I{)H‘{{?CKHﬁ HJOIMYCTHUMbBIC SHAYCHHW CPCAHCTO OTHOCHUTC/IBHOTI'O 3430pDd ITOJIHMITHHUKA Y/, /{){)

duamerp Bana D,

— {
y, /GO

IMpH CKOPOCTHU CROJILAKCHUME BdJld UJ.} M / C

MM

Uy <1 <V <3 3< Uy < 10 10< Uy <30 30< U
Dy <100 1,32 1.60 1,90 2,24 2,24
100< Dy < 250 1,12 1,32 1.60 1,90 2.24
250< D 1,12 1,12 1,32 1,60 1,90

B Ta6ﬂI/I"LL€- 4 He VHTCHDLI UCKJIIOHYUTC/IbHDBIC BOBI{@ﬁCTBHHj TAKHUC KdK.
- BbICOKAs TCMIICPATVPa BdJld, BbI3BdHHAA TCILUTOITPOBOAHOCTLIO M3BHC B ITOJAHIMITHHWK,
- IHAYUTCIIbHAA YIIPYIad HCQ)ODMHH_HH, Bbl3BdHHAs HaFDYSKOﬁ Hd IMTOAHINUITHHUK,

- DOoJIbIIAs pa3sHULA B TEIUTOBOH JedopMaly WX TeIUIOBOM pacIUUMpPCHUU Bajla U IMOALLIUITHUKA;
- CMa304YHbIc MaTepUaIbl ¢ OCOOEHHO BBICOKON MM HU3KOH BS3KOCTHIO.
Pacuet pabouero cmaszouHoro 3azopa npusecicH B 6.7 TOCT UCO 7902-1.

[TPNJIOKEHWE A
(CIIpaBOYHOC )}

budanorpadus

1] ISO 286-2:1988, ISO system of limits and fits — Part 2: Tables of standard tolerance grades and limit deviations for

holes and shafts

12] 1S5S0 4381:1991, Plain bearings — Lead and tin casting alloys tor multilayer plain bearings
13] 150 4382-1:1991, Plain bearings — Copper alloys — Part 1: Cast copper alloys for solid and multilayer thick-walled

plain bearings

14] 1SO 4382-2:1991, Plain bearings — Copper alloys — Part 2: Wrought copper alloys for solid plain bearings
5] 1SO 4383:1991, Plain bearings — Multilayer materials for thin-walled plain bearings
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