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MpeaucnoBue

Llenn, OCHOBHbIE MPUHUMMbLI U OCHOBHOW NOPSAOK NpoBeAeHus paboT MO MEXroCyaapCTBEHHOW CTaH-
aaptusauun yctaHoBneHol B FTOCT 1.0-92 «MexrocygapcrBeHHas cuctema craHgaptusauymn. OCHOBHblE
nonoxxeHuay n NOCT 1.2-2009 «MexrocyaapcTBeHHas cuctema crtaHgaptusaumu. CtaHaapTbl MEXrocy-
JAapCTBEHHbIE, NPaBuna, PEKOMEHZALMU MO MEXTOCYAApPCTBEHHON cTaHgapTu3auuun. Mpasuna paspaboTku,
NPUHATUS, MPUMEHEHUS, OOHOBMNEHNSA U OTMEHbBIY

CBegeHus 0 cTaHaapTe

1 NOArOTOBJIEH MexrocyaapCTBEeHHbIM TEXHUMYECKUM KOMWUTETOM no craHgaptusauun MTK 31
«HedTaHble TONNMBA U CMa3o4Hble Matepuanbly, OTKPbITbIM AKLUMOHEPHbIM 00LECTBOM «BCepoCCunckun
Hay4YHO-UCCNeaoBaTENbLCKU MHCTUTYT No nepepabotke HedhTu» (OAO «BHUW HIl»)Ha ocHOBE COBCTBEHHO-
ro ayTEHTUYHOrO NepeBoa Ha PYyCCKUI A3bIK CTaHAapTa, YKa3aHHOro B NyHkTe 4

2 BHECEH $eaepanbHbIM areHTCTBOM MO TEXHUYECKOMY PEryNMPOBaHUIO U METPOMOMMA

3 NMPUHAT MexrocyaapCTBeHHbIM COBETOM NO CTaHaapTU3auumn, METPONOrnMM un ceptudukaummn (npo-
TOKON OT 27 mapta 2015 r. Ne 76-[1)

3a NpuHsITUE NPOroNI0CoBay:

K COKpau.|eHHoe HanmMeHoBaHWe
paTkoe HaMMeHOBaHWe CTPaHbl Koa CTpaHbl HaLWIoHambHOro opraHa
no MK (MCO 3166) 004-97 no MK (MCO 3166) 004-97
Nno cTaHdapTunsaumu
ApMeHus AM MuHakoHoMuKK Pecnybnvku Apmenus
Benapycb BY loccraHpapT Pecnybnukn Benapycb
KasaxcTaH KZ loccraHpapTt Pecnybnukn KazaxcTaH
Kupruaus KG KblprelacTaHgapt
MonpoBa MD Mongosa-CtaHgapTt
Poccua RU PocctaHgapT
TagXMKNcTaH TJ TagxukcTaHgapT

4 MMpukasom PegepanbHOro areHTCTea No TeXHUYECKOMY PEryfimpoBaHuio U metponorum ot 31 asrycra
2015 r. Ne 1245-cT mexrocyaapctBeHHbln ctaHgapT FOCT 33252-2015 BeeaeH B 4EWCTBUE B KAYECTBE Ha-
LMoHanbHoro crangapta Poccuickon ®eaepauumm ¢ 1 auBapa 2017 .

5 Hacroawwmn craHgapt ngeHtudeH craHgapty ASTM D 6425-11 Standard test method for measuring
friction and wear properties of extreme pressure (EP) lubricating oils using SRV test machine (CtaHaapTHbIi
METOZ onpeaeneHus Tpubonormiecknx n NPOTUBOM3HOCHBLIX XapakTePUCTUK NPOTUBO3aANPHLIX CMA30YHbIX
MaTepuanos ¢ UCNONb30BaHUEM UCMbITATENBHON MaLWKHbI SRV).

CraHgapt paspabotaH nogkomutetom D02.1.0.11 «Tpubonormyeckne CBOWCTBA MNPOMbILLNEHHbIX
XUAKOCTEN M CMa3oky» TexHudeckoro komuteta ASTM D 02 «HedTenpoaykTbl 1 CMa30uHbIe MaTepuansbi».

MNepeBod ¢ aHrMMIUCKOro a3blika (en).

HaumeHoBaHMe HacToALWeEro craHgapta U3MEHEHO OTHOCUTENbHO HAMMEHOBAHUA YKAa3aHHOTO CTaH-
aapta anda npusegenus B cooteetcteue ¢ FOCT 1.5-2001 (nyHkKT 3.6).

OduymnansHble ak3emnngapbl ctTaHaapta ASTM, Ha OCHOBE KOTOPOro NoAroTOBMAEH HACTOSALLMIA MEXTO-
CyJapCTBEHHbIW CTaHAapT, CTAaHAApPTOB, HA KOTOPLIE AAHbI CCbIMIKM, MMEKOTCA B degepanbHOM MHopMaLm-
OHHOM (DOHAE TEXHUYECKUX PEMMAMEHTOB U CTAHAAPTOB.

CBefeHuUst 0 COOTBETCTBUM MEXTOCYAAPCTBEHHbIX CTAHAAPTOB CCbINOYHbLIM CTaHZapTam NpPUBEAEHb! B
OONONHUTENLHOM NpunoxeHun JA.

CteneHb coOTBETCTBUA — uaeHTu4Has (IDT)

6 BBEJJEH BINEPBbIE
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UHpopmMmayusa 06 usMeHeHUsxX K HacmoswemMmy cmaHdapmy nybnukyemcs 6 exxeeo00HOM UHhopMayu-
OHHOM YKa3amerse «HauuoHanbHble cmaHdapmbl», @ MmeKcm U3MeHeHUl U NnonpasoK — 8 €XeMecCsHYHOM
UHpOpMaUUOHHOM yKka3amene «HauyuoHanbHele cmaHdapmbl». B criyyae nepecmompa (3aMeHst) unu om-
MeHb! Hacmoswea0 cmaHdapma coomeemcmeyrouiee yesedomrneHue bydem onybrnukoeaHo 8 eXemecsy-
HOM UHhopMaUUOHHOM yKasamersie «HauyuoHarnbHble cmaHdapmbl». Coomeemcmeyrouwias UHopmayus,
ysedoMIIeHUE U MEKCMbI PasMeLaromes makxe 6 UH(hopMayUoHHOI cucmeme obueeo rnosb308aHus — Ha
oguyuansHom calime ®edeparnbHo20 azeHmMemea rno MexHUYeCcKoMy pe2ynupoesaHuro U memporsroauu 6
cemu ViimepHem

© CtaHgapTtuHdopmM, 2016
B Poccuiickoin degepaumm HacToAWMIA CTAaHAAPT HE MOXET BbITb MONMHOCTbIO UMM YACTUYHO BOCMPO-

M3BEAEH, TUPaXMPOBAH U PacnpoCTpaHeH B KayecTBe oguuManbHOro usgaHua Ges paspelueHus depe-
panbLHOro areHTCTBa Mo TEXHUYECKOMY PETYTIMPOBAHUI0 U METPOMOTUM
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M E XTI OCUYAAPCTBEUHHTUB U C TAHAJOAUPT

MATEPWUAIIbl CMA3O4YHbIE
OnpepeneHune K03 (huuneHTa TPEHUA, UBHOCOYCTOMYMBOCTU U
NPOTUBO3aANPHbIX XapaKTepPUCTUK
Ha ucnbiTaTenbLHON MawmHe SRV

Lubricants. Determination of the coefficient of friction, resistant to wear and
extreme pressure performance using SRV testing machine

Hata BBegenua — 2017—01—01

1 Obnactb NnpUMeHeHus

1.1 Hacrosiwun cTtaHaapT yCTaHaBNMBAET METOA onpeaeneHnss KoadpduuneHTa TpeHusa U cnocoBHo-
CTM CMAa304HOr0 Marepuana npeaoTepallaTb U3HOC NOA BO3AENCTBUEM BbICOKOYACTOTHLIX NMUHENHbIX KOMe-
GaHuin. MeTtoa ngeHTuyeH metoauke, npueeaeHHon B DIN 51834.

1.2 MeToA Takke MOXHO MCMOMNb30OBATb ANA UCMbLITAHUS CMAa304YHOro MaTepuana, He obnagalowero
NPOTUBO3aAUPHLIMU CBOWCTBAMM, ANSl OnpeAeneHns cnocobHOCTM NpeaoTBpaLars M3HOC.

1.3 3HauyeHus, ycTtaHOBNEHHbIE B eanHnuax CU, cuutalot ctaHaapTHbIMMU.

1.4 B HacTosIWEM CTaHAapTe He NPEAYyCMOTPEHO PACCMOTPEHME BCeX BONPocoB obecneveHusa 6e3o-
MaCHOCTU, CBSI3AHHbIX C €ro UCMNonb3oBaHMeM. [onb3oBaTenb cTaHgapTa HECET OTBETCTBEHHOCTbL 3a obec-
neyeHne COOTBETCTBYHOLIMX Mep 0e30nacHOCTM U OXpaHbl 340POBbS U onpeaensaeT LenecoobpasHOCTb
NPUMEHEHUs1 3aKOHOAATENbHbIX OTPaHUYEHUI Nepes ero UCNonNbL30BaHUEM.

2 HopmaTtuBHbI€ CCbINKU

Ana npuMeHeHus HaCTOALEro ctaHgapTa HeobXo0AMMbI CreayoLme CCbINIOYHbIE AOKYMEHThI. nd aatu-
POBaHHBIX CCLISIOK MPUMEHSIIOT TOJSILKO YKa3aHHOE W3OaHUE CCbISIOYMHOrO AOKYMEHTA, ANsl HEeAATMPOBAHHBLIX
CCbISIOK MPUMEHSIOT NOCNEAHEE M34aHUe CCbINTOYHOMO AOKYMEHTA (BKMIOYas BCE €ro U3MEHEHNS).

2.1 Ctangaptel ASTM"

ASTM A 295 Specification for high-carbon anti-friction bearing steel (Cneundukauna Ha BbICOKOYrne-
POAUCTYIO aHTUMPUKLIMOHHYIO MOALUMMHUKOBYIO CTarb)

ASTM D 4175 Terminology relating to petroleum, petroleum products, and lubricants (TepmuHonorua
no HedTu, HedbTeNPOAYKTAM U CMa30YHbIM MaTepuanam)

ASTM D 5706 Test method for determining extreme pressure properties of lubricating greases using a
high-frequency, linear-oscillation (SRV) testmachine (MeToa onpeaeneHna NnpoTMBO3aAUPHbLIX CBOWCTB Nna-
CTUYHBLIX CMa30K C UCMOMNbL3OBAHUEM UCMBITATENLHOW MaWMWHbl SRV € BbICOKOYACTOTHLIM MUMHENHbLIM KOne-
BaTenbHbIM ABUXKEHUEM)

ASTM D 7421 Test method for determining extreme pressure properties of lubricating oils using high-
frequency, linear-oscillation (SRV) testmachine (Metoa onpegeneHua nNpoTMBO3agupPHbIX CBOWCTB CMa304-
HbIX Macern ¢ UCMOSNb30BaHUEM UCTLITATENBbHON MaLWUHbl SRV € NUHENRHBLIM KonebaTenbHbIM ABUXEHUEM C
BbICOKOW 4aCcTOTON)

ASTM E 45 Test methods for determining the inclusion content of steel (MeTtogbl onpeaeneHus co-
AepXaHus HemMeTanMYeckux BKOYEHNI B CTann)

ASTM G 40 Terminology relating to wear and erosion (TEpMWUHOMOIMA MO U3HOCY U IPO3UN)

2.2 Ctangaprtsi DIN?

DIN EN ISO 683-17 Heat-treated steels, alloy steels and free-cutting steels — Part 17: Ball and roller
bearing steels (TepmoobpaboTaHHble cTanu, NerMpoBaHHble cTanu KU nerkoobpabarsiBaembie cTtanu. YacTb
17. Wapuko- n ponukonoaLLnMnHUKOBLIE CTanu)

DIN 51631:1999 Mineral spirits; special boiling point spirits; requirements (Yaut-cnuputbl, TEXHUYECKNE

Y YTOUHUTb cebinku Ha cTaHaapTel ASTM MoxHO Ha caiite ASTM www.astm.org unun B cnyxbe noaaepxku knu-
eHToB ASTM: service@astm.org. B nHpopmaLmoHHOM ToMe exerogHoro cbopHuka ctaHgaptoB (Annual Book of ASTM
Standards) cnegyeT o6pallaTbcs K CBOAKE CTaHAapToB exerogHoro cbopHuka cTaHAapToOB Ha CTpaHuLe caiTa.

2)}ZIOCTyngl B HeMeLkom nHcTUTYTe no ctaHgaptusayuu DIN, Beuth Verlag GmbH, Burggrafenstrasse 6, D-10787
Berlin, Germany.

MU3paHue ocpuumanbHoe



roCT 33252—2015

OGeH3uHbl. TpeboBaHus)

DIN 51834-2 Tribological test in the translatory oscillation apparatus (Part 2: Determination of friction
and wear data for lubricating oils) (AcnblTaHMe Ha TpeHMe WM M3HOC Ha annapate C BO3BpPaTHO-
nocTynarenbHbIM ABMXeHUeM. YacTb 2. OnpeaeneHne xapakTepuCcTUK TPEHUA U M3HOCA CMa30YHbIX Macen)

DIN EN ISO 13565-2:1998 Geometrical product specifications (GPS) — Surface texture: Profile method;
Surfaces having stratified functional properties — Part 2: Height characterization using linear material ratio
curve [leomeTpudeckme xapakTepucTukn nsgenuin. CTpykTypa noBepxHOCTU: NPodunbHbIN MeToa. oBepx-
HOCTU C NOCNOWHbIM pacnpeaeneHmem (PyHKLUMOHaNbHbLIX CBOWCTB. YacTb 2. XapakTepucTUKKU BbICOTbI C UC-
NoNb30BaHUEM NIMHENHOMO yyacTka KPMBOKW pacnpeaeneHna matepuanaj

3 TepMuHbI, onpeaeneHns U cokpaweHus

3.1 TepMuHbI U onpegerieHUs

B HacToslleM CTaHZapTe NPMMEHEHbBI Creaylowme TEPMUHbI C COOTBETCTBYIOLLMMMW ONpeaeneHnsaIMu;

3.1.1 npupaboTka (break-in, in tribology): B Tpubonorum — Ha4anbHbIA NEPEXOAHBIA NPOLECC, BO3HK-
KawLLMi BO BHOBb 00OpasyeMblX MeCTax M3HOCA, 4acTo COMPOBOXAAEMbIA U3MEHEHUsIMU Ko3apdpuumeHTa
TPEHUS UMK CKOPOCTU U3HOCA U/MMK, KOTOPLIE ABNSAIOTCA HEXAPaKTEPHBIMU ANA AMUMTENBHOIO pexxuma pabo-
Thl TPMOONOrMYECKOW CUCTEMBI (CMHOHMM: oBKaTka, nputupka) (cm. ASTM G 40).

3.1.2 cpeaHeapucgpmeTnvyeckoe otknoHeHue npodpunsa(C.L.A.) (center line average): MNpu nsmepe-
HUK LLEPOXOBATOCTU NMOBEPXHOCTM CpeaHeapudPmMeTnieckoe abComMOTHLIX 3HAYEHUI OTKITOHEHUI BCEX TOYEK
npoduns oT cpedHen NMHUKN B Npegenax 3agaHHown /J,J'IVIHbI”.

3.1.3 koachduumenTt TpeHua x unu f, B tpnéonorum (coefficient of friction x or f, in tribology): OTHO-
LUEHME CUNbl TPEHMA MEXAY ABYMSA Tenamu F; K HOpMarbHOW cune Fy, NpUXMMaloLLen aTu Tena apyr K aApy-
ry (cm. ASTM G 40).

1= (FiFy). M

3.1.4 npotuBo3aaupHoe cmasoyHoe macno (EP lubricating oil): 2Knakuii cmMasouHbIn maTepuan, co-
AepXawmii NPOTUBO3aAMPHYIO NPUCAAKY.

3.1.5 npoTuBo3agupHasa npucagka B cMa3o4yHOM MaTepuarne [extreme pressure (EP) additive in a
lubricant]: BewecTBo, CHWaloLee NOBPEXAEHNE CONMpPUKacaloWmnXca MeTannnmyecknx noOBEepxXHOCTEN B yC-
NOBUAX BLICOKOKW Harpy3ku TpeHua (cm. ASTM D 4175).

3.1.6 30Ha koHTakTa Nepua (Hertzian contact area): YcnoBHas 30Ha KOHTaKTa Mexay ABYMSA npuka-
ThIMW APYT K APYTY TBEPALIMU Tenamu pasHon HOPMbI, BLIMUCIIEHHAA MO ypaBHEHUIO ynpyron gedopmaumu
Mepua (cm. ASTM G 40).

3.1.7 xoHTaKkTHOe paBrnieHue Nepua (Hertzian contact pressure): 3HaueHne aaBneHusi B Nobom mecre
B 30He KOHTakTa 'epua, BblMUCNEHHAA NO ypaBHEHMUIO ynpyron aedopmMauun Nepua. KoHTakTHOE gaBneHue
lepua Takke MOXHO BbIMMCIIMTL U 3anMcaTb KaKk MakCMManbHOE 3HAYEHUE B LEHTPE KOHTAKTa Ppa UK Kak
cpefHeapudmMeTndeckoe 3Ha4YeHne 4aBNEHUA No BCEN 30HE KOHTAKTA Payerage(CM. ASTM D 7421).

3.1.8 cmasouHbit Matepuan (lubricant): Moboe BeLIeCTBO, NOMELLAEMOE MeEXAY ABYMSI MOBEPXHO-
CTAMM C LEeNbI0 CHUXKEHUA TPEHUA U n3Hoca mexay Humm (cm. ASTM G 40).

3.1.9 reoMmeTpu4YecKkoe KOHTaKTHOe AaBneHune Pgeom (geometric contact pressure): [laBnexune, xapak-
TEPU3YIOLLEE NPEdESIbHYIO HArpy3Ky B KOHLE UCTbITAHUA.

3.1.10 npuBegeHHan BbicoTa BbicTyna RpK (reduced peak height): CpeaHeapudmMeTnyeckoe 3Ha-
YeHKue BbICOTbI BbICTYMAa Haa OCHOBHLIM Npodunem yvactka B cootsetctBumn ¢ DIN EN ISO 13565-2.

3.1.11 npuBeaeHHan rmyouHa BnaguHbl RvK (reduced valley height): CpeaHeapudpmeTudeckoe 3Ha-
YeHue rnybuHbl BnaguHbl HAXKE OCHOBHOTO npoduns ydactka B cootBeTcTBum ¢ DIN EN ISO 13565-2.

3.1.12 cpeaoHan BbicOTa HepoBHOocTen npoduna Rz (DIN) (average of peak to valley heights): MNpu
M3MEPEHUN LLEPOXOBATOCTU NOBEPXHOCTU cpedHeapupmeTudeckoe 3HayeHue BCeX 3HadeHuin Ry (BbICOT
HEepPOBHOCTEN) B nNpeaenax 6a3oBon ANWHbLI.

3.1.13 nsHoc (wear): NoBpexaeHne TBepaon NOBEPXHOCTU, OObIMHO COMPOBOXKAAEMOE BO3pacTatoLen
noTepen marepuana us-3a OTHOCUTENBHOIO NEPEeMELLEHUS MeXAY STON NOBEPXHOCTLIO U KOHTaKTUPYIOLUM-
BewecTtsoM unu sewecteamm (cM. ASTM G 40).

3.1.14 06bem usHocalv (wear volume): YmeHbLUEeHNE 006beMa LIApUKA NOCIE UCMbITAHUS.

1)Amstu’rz, Hu, «Surface Texture: The Parameters», Bulletin MI-TP-003-0785, Sheffield Measurement Division,
Warner and Swazey, 1985, p. 21.

2)Amstu’rz, Hu, «Surface Texture: The Parameters», Bulletin MI-TP-003-0785, Sheffield Measurement Division,
Warner and Swazey, 1985, p. 21.

2



rOCT 33252—2015

3.2 OnpeaeneHns TePMUHOB, XapaKTePHbIX AN HacTosIWero cTaHgapTra

3.2.1 3agup (seizure): llokansHOE CNnaBfeHWe MeTanna Mexay TPYLUMMUCA NOBEPXHOCTAMMU UCNbITA-
TenNbHbIX aNeMeHToB (cM. ASTM D 5706).

3.2.1.1 lNosicHeHune

B HacTosiLemM MeToAe UCNbITaHUE 3a4MpP XapakTepPU3yeTcs Pe3kuM yBENMYEeHNeM KoduumeHTa TpeHns
6onee 0,2 B TeueHue 20 ¢ B yCTONUMBOM pexxmme. Ipu »KeCTKUX yCNnoBUaX ABUratens OCTaHABNMBAETCA.

3.3 CokpauweHus
3.3.1 SRV (Schwingung, Reibung, Verschleiss (Hemeukuii a3blK)): BUBpaUua, TpeHue, U3HOC (CM.
ASTM D 5706).

4 CywHOCTb MeTOAa

4.1 VcnbiTaHus NpoBOAST HA MawKnHe SRV. Ha ucnbiTaTenbHbIl AUCK HAHOCAT obpasel CMa3o4yHOro
Matepuana, Ha HEM MpW NOCTOAHHOM YacTOTE, aMMnMTyae xoda konebaTenbHOro ABWXKEHUA 1 Harpy3ke Fy
NPoOMCXOoaAT konebaTenbHble ABWXEHUS UCMbITATENbLHOIO Wwapuka. Moaaep>kuBaloT NOCTOSHHYK Temnepa-
TYpy nnatdopMsbl, Ha KOTOPOK 3aKpenneH UCNbITaTenNbHbIA AUCK.

M punMedYyaHUe 1 — YacTtoTa konebaHui, aMnnuTyaa xoda, temMnepatypa UChNbiTaHUA, UCNblTaTellbHaA
Harpyska, npofofKUTENBHOCTL UCNBbITaHUA U MaTepuan UCNbITaTeNbHOIro Wwapuka U AUCKa MOryT oTnudaTbCA OT yKadaH-
HbIX B HacToAlleM MeToae ucnbiTaHnii. VicnblTaTenbHbIRA lwapuk obecneynBaer reoMeTputo To4e4YHOro KoHTaKkTa no Fep—
Ly. Ona obecnevyeHnss NMUHENHOro UMK MITOCKOCTHOTO KOHTaKTa BMECTO UCMNbITaTeNbHOro lwapuka MOXHO UcnoJib3oBaThk
ncnblTaTenbHble 3NeMeHThl PasnmUYHbIX KOHqDI/IpraLWIVI.

4.2 Cuny TpeHua F; u3aMepsaoT Nbe303NEKTPUYECKUM YCTPOMCTBOM Ha UCMbITaTeNbHOM aucke. Makcu-
ManbHbIe 3Ha4YeHnsa KoappuumneHTa TpeHus fonpeaenalT U PEMMCTPUPYIOT Kak DYHKLMIO BPEMEHN.

4.3 Mocne 3agaHHOr0 BPEMEHW UCMBITAHUSA BbIKMOYAKOT UCMLITATENbHYO MaLUMHY U CaMOMUCEL, U U3-
MEPSIOT NATHO U3HOCA Ha wapuke. Ecnn npumeHsaoT npodunomeTp, TO cnegbl NATHA U3HOCA HA UCMbITa-
TENBLHOM JUCKE TaKKE MOXHO UCMOMb30BAaTh ANA NOMYyYEHMSA ONONHUTENbHBLIX XapakTePUCTMK M3HOCA.

5 HasHayeHue U npumeHeHue

MeToa MOXHO MCMONb30BaTh ANS ONpeaeneHnst NPOTUBOU3HOCHBIX XapakTepucTuk n KoadduuueHTa
TPEHUs1 MPOTUBO3aANPHbBIX CMA30YHbIX MaTEPUanoB Npu BbIbpaHHbIX TEMMEpPAaTypax U Harpyskax, ycraHas-
NMBAEMbIX ANS YCNOBWI NPUMEHEHUS, KOTOPbIE XapakTepuayloTcs konebaTtenbHbIM ABMKEHUEM C BbICOKOI
CKOPOCTbIO UNW ABUXEHUEM B PEXUME «CTAPT—CTON» B TEYEHUE ANUTENbHLIX NEPUOAOB BPEMEHU MpPU Ha-
YyanbHbIX BbICOKMX AaBMEHUSIX TOYEYHOrO KOHTakTa no Mepuy. MeTog MOXHO NMPUMEHSATH ANsSl NpeaBapu-
TENbHOTO UCMbITAHUA CMAa30K, UCMONb3yeMbiX B 3yBuaTbix nepegadax Wi KynadkoBbiX cucteMax. Monb3o-
BaTenu MeToAa AOIDKHbI YCTaHABNUBATL KOPPENALUUIO pe3ynbTaToB G PakTUYECKUMK IKCMNyaTaLMOHHbBIMK
nokasaTensiMu WNKU pesynbTaTaMu UCNbITAHWI HA APYIMX UCNbITATENbHBIX MALLIMHAX.

6 Annapartypa

6.1 UcnbiTatenbHas mMawmna SRV (Cm. puCyHOK 1) COCTOMT U3 NpMBOAA KONebBaTenbHOro ABUXKEHUS,
ncnblTaTenbHOW Kamepbl (CM. PUCYHOK 2) U Harpy3odHOro ycTponcTea™ ¢ cepsogBuraTtenem M TeH3ogat4yu-
KOM. YNpaBreHWe MaLLUMHOM OCYLLECTBASETCA C MOMOLBIO OrioKa ynpasneHus Ans npusoga konebatensHo-
ro ABWXEHWS, Tanmepa, KOHTPONS Harpy3ku, KOHTPOMSA 4YacTOThl, KOHTPOMA amMnnuTyAbl X04a, yCUnuTens
JaHHbIX Ana onpeaeneHus KoaddmumeHTa TPeHus, BbIKNIOYaTENs U KOHTponnepa Ana Harpesa. Ons KOH-
TPONA MOXHO Mcnonb3oBaTtb ocuunnorpacd. KoadhduuyneHTbl TPEHUA PErMCTPUPYIOT B 3aBUCUMOCTU OT Bpe-
MEHU C MOMOLLIbIO CAMOMMUCLA U KOMMNBIOTEPHON NPOrpaMmMel c00pa AaHHbIX.

DEAMHCTBEHHBIM UCTOYHWUKOM MOCTaBKM, M3BECTHLIM ASTM B HacToswee Bpem4, aBnsaeTca Optimol Instruments
Pruftechnik GmbH, Friedenstrasse 10, D81671, MioHxeH, "'epMaHusa. Ecriv M3BECTHbI anbTepHATUMBHbLIE MOCTaBLLMKY,
coobute aTy uHpopmayuto B LLitab-kBaptupy ASTM. Bawwm kommeHTapuun SyayT BHUMATENBHO pacCMOTPEHEl Ha 3a-
ceflaHNM OTBETCTBEHHOIO TEXHUYECKOrO KOMUTETA, Ha KOTOPOM MOXHO NMPUCYTCTBOBATD.

2)Optimol Instruments noctaBnAeT 0GHOBMEHHBIA KOMMIEKT, MO3BOMSAOWMIA CTapelM MOAEeNAM annaparta npu
HeobXo4MMOCTU NpuknageiBaTe Harpysky 1600 H.
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PucyHok 1 — UcneiTaTenoHas MawumHa SRV

PucyHok 2 — UcnblTaTensHas kamepa

6.1.1 Ha 3akpenneHHom npuemHoM 6noke (1) B ucnbitatensHoOW kamepe (CM. PUCYHOK 3) pacnonoxe-
Hbl: MbE303NEKTPUYECKOE YCTPOUCTBO (2) ANS U3MEPEHUs CUnbl TpeHua F; n koapdpuuunenta Tpenua £, gep-
XaTenb UCNbITaTeNbHOro Aucka (3) C aneKTpUYeCcKUM HarpeBaTenNbHbIM SNEMEHTOM C TEPMOPErynaTopom
(4); TepmMOMETP CONPOTUBIEHUA (5); LUTOKM NpuBoaa konebaTenbHOro aApmxeHus (6); CbeMHbIN AepxaTernb
MCMbITAaTENbLHOIO WapuKa (7); LUTOK HAarpy3o4Horo yctponctea (8).
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1 2 3 45

1 — npuemHbIi BNoK; 2 — Nbe303NEKTPUYECKOE U3MEPUTENBHOE YCTPONCTBO; 3 — AepXKaTenb UCMbITa-
TENLHOrO ANCKA; 4 — INEKTPUYECKUIN PE3UCTUBHbLIN HarpesaTenb;, 5 — TEPMOMETP CONPOTUBIEHUS; 6 — LUTOK
npuBoAa KonebaTenbHOro OBWKEHMUS; 7 — Aep)KaTenb MCMbITATENLHOMO LUApUKA; 8 — Harpy30YHbIA LUTOK;
9 — ucnblTatenbHbIM ANCK; 10 — UCNbITAaTENLHLIN LLAPUK

PUCYHOK 3 — SnemMeHTbl UCMbITaTENLHON KaMepbl

6.1.2 KoHCTpyKUuMst npueMHoro 6noka aona UCNbITaTENbHOrO AUCKA AOIMKHA NMpeaycmaTpuBaTb BCTPO-
€HHbIE UMW HaBMTbIE BOKPYr MPUEMHOro 6noka oxnaxgarwowme 3MeeBUKU ANS NOAAEMKAHUA TEMMepaTtyp
ucnbitanna Ao 233 K. UcnbitatenbHbid AUCK (9) U ucnbiTaTenbHbin Wapuk (70) BCTABNAKT B COOTBETCT-
ByloLime aepxatenu (3, 4) (CM. pUCYHOK 3).

6.1.3 OObIYHO B KAYECTBE HWXHUX UCMbITATENbHbIX 3NIEMEHTOB MUCMOMb3YIOT ANCKU. B kauecTse Bepx-
HUX UCMBLITATENbHbIX ANIEMEHTOB MOXHO UCMOMb30BaTh LUAPUKU, LIMIAMHAPLI, KOMbLA UK SMEMEHTHI cneuu-
anbHbIX POPM C COOTBETCTBYIOLUMMU AepKATENSAMU (CM. PUCYHOK 4).
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7 — TOYEYHbIN KOHTAKT, 2 — IMHENHbIA KOHTAKT, 3 — NITOCKOCTHOW KOHTAKT

PucyHok 4 — NcnblTaTenbHble 9NeMEHThLI U AepXKaTenu Ans cTtaHaapTHbIX
TpUBONOrMYeCKkMX KOHTAKTHbIX Nap

6.2 MUKpOCKON C HUTAHbLIM OKYNISAPOM, rpagyupoBaHHbiM geneHunamu 0,005 MM, unu MUKPOMETPOM C
warom no 0,005 mm. YBenuueHue gOMKHO ObITb AOCTATOYHbIM ANA o6ecneyveHns yaobHOro U3MepeHus.

6.3 Wnpuu, o6ecneuynaroumii HaHecenue 0,3 oM’ UCMbITYEMOro CMa3o4HOro Matepuana.

6.4 MuHueT anuHon npumepHo 200 MM C NPAMBLIMU, KPYTIbIMU, HE LapanalLwmMMn KOHYMKaMU.

6.5 [IuHaMOMeTPUYECKMIA KoY C HaYanbHbIM MOMEHTOM 3aTsaXku oT 0,5 4o 5,0 H-m.

6.6 YCTPONCTBO yNbTPa3ByKOBOW OYUCTKU.

7 PeakTuBbl n matepuanbl

7.1 VcnbiTaTenbHble LIJapVIKVI1) n3 ctanu mapkmn AlSI 52100 tBepgoctbto no Poksenny (60+2) HRC no
wkane C, wepoxosaTocTblo nosepxHocTn C.L.A.(0,025 £ 0,005) mkm, guameTpom 10 mMm.

7.2 UcnbiTaTernbHblil AUCK' 13 nepennasneHHOW B BakyymHO-ayroeon neun (VAR) ctanu mapku AlSI
52100 ¢ OuUEHKON coAep>aHUs HEMEeTannuMyeckux BKIMOYEHWW B BUAE ypoBHA Harpysku 0,5 no ASTM E45
metoay D, tun A B cooTBeTcTBUM C ASTM A295 unu CyMMapHbIM 3HAUYEHUEM COAEPXKaHUA HeMeTannuye-
ckux BkntodeHnn K1 < 10 no DIN EN ISO 683-17. Mcnonb3yloT OTOXCKEHHYIO ANS nonyvyeHusa cdeponamsmn-
POBAHHON 3€PHUCTON KapOWAHON CTPYKTypbl CTanb TBEpAOCTb Mo Pokeenny (62+1) HRC no wkane C.
LLInudboBaHHbIE NOBEPXHOCTU AMCKA OYMLLAIOT OT OCTATKOB LWNUOBAnbHbIX MaTepuanos. [eoMeTpuyeckyro

" ASM Handbook, «Friction, lubrication, and wear technology», Vol. 18, October 1992.
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dopmy 00paboTaHHOW MOBEPXHOCTU AUCKA OMPEAEensatoT YeTbipbMA 3HadeHuamu: 0,5 <Rz< 0,650 MKwm;
0,035 mkm < C.L.A. < 0,050 mkm; 0,020 <Rpk< 0,035 mkm n 0,050 <Rvk< 0,075 mkm. duameTp aucka — (24,0
% 0,5) mm, TONWwmMHa — (7,8 £ 0,1) mm.

MpumeyvaHwne 2-DIN17230-1980 3ameHeH Ha DIN EN ISO 683-17.

7.3 Ounwarowun pacrteoputen — TexHudeckun 6HeHsuH Tuna 2-A no DIN  51631.
(MPEQYMNPEXOEHUE! - JlerkoBocnnamMeHAOWMACA. OnaceH ana 3gopoBbs).

8 NopgroroBKka annapartypbl

8.1 BKMOYAIOT UCNLITATENbHYIO MALLMHY U CaMONUcel 1 nepej NpoBeAEHUEM UCTbITAHWA NPOrpeBaloT
B TeyueHue 15 MuH.

8.2 BbibupatoT napamMeTpbl TPEHUS, COOTBETCTBYIOLUUE MAKCUMAnNbHbIM MUKOBbIM 3HAYEHUAM B COOT-
BETCTBUM C MHCTPYKUMUSIMU U3TOTOBUTENS.

MpumedaHwune 3—B BoONbLMHCTBE Cry4aeB 3TO BhLINOSHAOT YCTAHOBKOW B COOTBETCTBYIOLLEE NOSOXe-
HWe NMON3YHKOBOro Mepekntoyarend Ha anekTpoHHou kapTe Ne 291.35.20E (Ha nepefHel YacTu anekTpoHHoro obopyao-
BaHWA NIMLEBO NaHenbio) U NON3YHKOBOMO NepeknoYaTens Ha 3agHel naHenun 6noka ynpasneHus.

8.3 YcraHaBnuBalT perynarop aMmnnuTyabl Ha HYIb.

8.4 YcTaHaBnuBaloT pPerynsarop amnianTyabl Xo4a B aBTOMaTUYECKOe NOMOXKEHUE.

8.5 YcraHnasnusaloT 4YacToTy Ha 50 'y u npogomkuTensHoCcTb Ha 2 4 00 muH 30 ¢ B COOTBETCTBUM C
WHCTPYKLMAMU U3rOTOBUTENS.

8.6 YcTraHaBnuMBaloT yCUNUTENb Harpysku Ha napameTp, COOTBETCTBYIOLWMI NpegnonaraemMon ucnoita-
TENbHOW Harpy3ke B COOTBETCTBUM C UHCTPYKLMAMU U3rOTOBUTENA. MICMBITAHME MOXHO BbINOMAHATE APW NO-
CTOSAHHbLIX HOPManbHbIX Harpy3kax ¢ uHTepsanamu noc 100 H, HaunHaa ¢ nnoc 100 H.

MpumeuyaHune 4—B06onee no3gHMx Mogensx SRV ycunurenes Harpyskv ycTaHaBNMBaeTCst aBTOMaTUYECKH.

8.7 YcTtaHaBnuBaloT TpebyeMylo amnnuTyay U KanubpyloT camonucel, B COOTBETCTBUM C MHCTPYKLIUS-
MU M3rotToButensi. BoibupaioT Tpebyemyto CKOpOCTb 3anucK AuarpamMmbl.

9 lNpoBeneHne ncnbiTaHUA

9.1 YcTaHOBKa MCNbITATENIbHbIX 3JIEMEHTOB U OOpa3sua CMa304YHOro Macria B UCMNbITaTeNIbHYHO
Kamepy

9.1.1 OunLAT UCMNbITATENbHBIA LLIAPUK, AepXKaTenb Lapuka u AUcK nabopartopHoin candeTkon, cMo-
YEHHON ovuaowmm pacteoputenem Tuna 2-A no DIN 51631, go nonydeHusa YncTon candeTku, UCnonbL3ys
CTOWKUE K BO3AENCTBUIO pacTBOpUTESNEN nepyaTtky. MorpyxatoT Wwapuk 1 AUCK B XUMUYECKUI CTakaH C O4vu-
LaLWMm pacTBOpPUTENEM, NOMELLAIOT CTaKaH B YNbTPAa3BYKOBYIO DaHIO U BbIAEPKUBAIOT B TedeHne 10 MuH.
Hacyxo BbITMpAIOT gepxXaTenb LUapuKa, UCMbITAaTENbHbLIA LLIAPUK U AUCK YNCTOW candeTkoin, obecneunsas
OTCYTCTBME NOMOC HA MOBEPXHOCTMU.

9.1.2 YBexxgaloTcsl, UTO MaLLMHA He Harpy>keHa (NoKasaHWe Harpys3kum AOMKHO ObITb MUHYC 13 unu mu-
Hyc 14 H) n yctaHaBnNuBaloT AepxaTenb wapuka (aepxaresib BEPXHEro a5IeMeHTa).

9.1.3 MNMomewatot 0,3 CM™ UCNLITYEMOrO0 CMa3Q4YHOro Matepuarna Ha OYULWEHHbI AUCK. 3aTem ycra-
HaBNMBAIOT AMCK (MOMELLAIOT Ha 6nokK). 3aTAarMBatoT 3a>XMMHOI BUHT A0 NOSABNEHUSI CONMPOTUBMNEHUS.

9.1.4 TIMHUETOM MOMELLIAIOT OMULLEHHBIA LLIAPUK B Pa300PaHHbIN, OYMLLEHHbIA U BbICYLLUEHHbIA AepKa-
Tenb Wapuka. 3aTtaruBatoT 3aXKMMHOW BUHT A0 NMOSABNEHUSA COMPOTUBIIEHNUS.

9.1.5 YcraHaBnuBaloT gepkaternb Wwapuka ¢ UcnbiTaTenNbHbIM LWAPUKOM B UCNLITATENBHYIO KaMepy.

9.1.6 BknovaloT HarpesaTenb U NpeaBapuTENbHO HarpeBatoT AepkaTenb aucka Ao Temneparypsl 50 °C.

9.1.7 MpuknaabiBaloT Harpy3ky 50 H, ocnabnsaioT 3a>KMMHbIE BUHTbI HA AepXKaTEnsix AUCKA U apuka u
cpasy 3aTAarMBatoT UX AUHAMOMETPUYECKUM KINIOYOM 40 MOMEHTA 3aTskku 2,2—-2,5 H-m.

9.2 [lpoBeaeHne UCNbITAHUA

9.2.1 Hayano npoBeaeHus1 UCNbITAHUA

9.2.1.1 Bblaep>XMBatloT UCMbITATENbHbLIE 3NEMEHTLI U UCMLITYEMOE Macno B TedeHne 10 MUH ang cra-
ounusaumm TemnepaTypbl UCMNbITAHUA. MCNbITAHUE MOXHO NPOBOAMTL NMPU NOCTOSAHHBLIX TEMNEpaTypax, Bbl-
Bupaembix ¢ warom 10 K (10 °C) B uHTepBane ot 233 go 553 K (o1 muHyc 40 °C go nmoc 280 °C).
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MpuMedyaHuUe 5- HavanbHaa TBepgocTb cTanu Mapku AISI 52100 62,5 HRC npu TemnepaTtype OKpy-
xarollen cpeabl cHuxaetea o 61 HRC yvepes 100 4 npu TeMmnepatype 149 °C n paccMaTpuBaeTCs Kak ropsyas TBep-
poctb 60 HRC B Teuenne 100 ub.

9.2.1.2 lNMocne cTrabunu3sauumn Temnepartypbl BKOYAOT nogady Oymaru camonucua (Mnm KOMNbIOTEDR) U
onyckarwT nepo camonucua. Haxkumalotr Ha TymOnepHbIn NepeknovaTens 3anycka NnpuBoaa u yaep>kueaioT
€ro HakaTbiM 4O TEX MOp, MOKa TaWMep HE HAYHEeT OTCYET, U YCTAHABNMUBAIOT PErynATOP aMniuTyAbl xoaa
Ha 1,00 mm.

M pnmMmedyaHUe 6 — 3Ha4eHune aMnnnTyabl Xoga cnefgyeT nepuoguyveckn npoBepAThb, UaMepAad AnuHy fo-
POXKWU U3HOCa U BblHWUTaA U3 Hee AWaMeTp NATHa U3Hoca LWapuka. Pa3HocTb He AaomkHa npesbillaTh + 10 % yCcTaHoB-
NNEHHOro 3Ha4YeHnA aMmnnnTyabl Xoga.

9.2.1.3 Yepes 30 c npu oTcyeTe No uudhpoBOMY TariMepy yBenuymealoT Harpy3ky 4o 300 H n nposoasaTr
MCnbITaHWE NPU 3TOW Harpyske B TedeHne 24 £ 15 c.

9.2.2 3aBepLweHNe UcnbITaHUA
9.2.2.1 cnbiTaHne aBTOMaTUMYECKW 3aBepLuaeTcs no undpoBoMy TanmMepy no UCTe4eHuu npeasapu-
TENbHO YCTAaHOBMEHHOTO BPEMEHU. McnbiTaTenbHas MawmHa OTKII0YaETCs aBTOMATUYECKM.

MpumMedyaHWe 7—BKoHYe UCNBITAHUA NUTAHWE OTKIIOYAETCA aBTOMaTUYECKM.
MpuM™MedyaHUe 8—Ecnuuni-3a 3agupa kodsppULUMEHT TpeHUs NpeBLILLaeT npedenbHoe 3HadeHune f= 0,35,
ucnblTaHne JormkHo ObiTb NpepBaHo. Ecnu MallnHa He OTKIIOYaeTCA aBTOMaTUYECKN, €€ OTKITIOYatoT BPYYHYIHO.

9.2.2.2 lNocne 3aBepLIEHNa UCNbITAHUA OTKMNIOYAIOT HarpeBaTeflb, CHOBA BKMNIOYAIOT NUTaHWE U Ans
pa3bopKyu CHUXKAKOT HArpy3Kky A0 MUHYC 13 unu muHyc 14 H.
9.2.2.3 YaansaioT ¥ 04nLWAIT UCMbITaTENbHbIA Wapuk u guck no 9.1.1.

9.3 OueHKka

9.3.1 NomeLatoT OYULLEHHbIN UCMbITaTENbHbIN LWWApPUK B COOTBETCTBYIOLMI AepXaTenb U C UCNOSb30-
BaHMeM MUKPOCKOMNA M3MEPSIOT LUMPUHY NATHA n3Hoca (d4) B HanpaBneHWW CKOMbXeHMSA U ewe pas (d,) noa
yrnom 90° K HanpaBnNeHUO CKonbXeHua ds ¢ TodHoCcTbio Ao 0,01 mm. 3a gnameTtp natHa usHoca WSD wunn
Wk npuHumalot cpegHeapudmeTudeckoe 3HavyeHue aByx uamepenun [WSD = (d; + d,)/2]. Ecnn anametp
nATHa usHoca B 1,1 pasa MeHbLUE KOHTaAKTHOro agnameTpa lepua, ansa BblMmMcneHms obbema msHoca Wv us-
MepPSAIOT Npocunb NATHA U3HOCA B LEeHTpe. Ecnn aunameTtp natHa usHoca B 1,1 pasa GOnbLUE KOHTAKTHOrO
anametpa [epua, perMCTpmg)erT TOMNbKO AMAMETP NATHA M3HOCA (CM. PUCYHOK 5). HeobBxoanmo ncnonb3o-
BaTb 06beM nsHoca Wv, mm".

MpumedaHwne 9 - lpegnodtutensHo onpependts 06bem m3Hoca. [Mpoueaypsl U3MepeHUa nNpoduns
U3Hoca W BbluMcIneHnA o6bema n3Hoca npusegeHsl B DIN 51834-3:20087.

K Zaretsky, E. V., «Tribology for aerospace applications», STLE SP-37, 1997, p. 358.
2)LIOCTyneH B HemeLkom nHcTuTyTe no ctaHgapTtusaumm DIN, Beuth Verlag GmbH, Burggrafenstrasse 6, D-10787
Berlin, Germany.

8
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HanpsxeHHoe cocToaHue no Mepuy
ana ctanu Mapkn AlS| 52100 B KOHTaKTHOW Nape Wwapuk/guek

KonTtaktHoe faBneque P Hfmm?

KOHTaKTHLIA gvaneTp d. mMmM

6000 10
R=5mm ’
£, = 210,000 MTMa 0.9
| E;, =210,000 Mra ’
50001220 35 g . Log
vy =030 RN
4000 1 - 0.7
L 06
Paverage
3000 - L 05
L 0.4
2000 A
L 0.3
1000 4 0.2
L 0.1
O T T T T T 0
0 400 800 1200 1600 2000

Prax — MakcumansHoe gasneHue epua (H/MMZ)
Paverage— CPeOHee aaBnexue Mepua (H/mMm?)

HopmaneHas cuna Fy, H

PucyHok 5 — OueHKa KOHTaKTHOro 4aBneHnsa U KOHTaAKTHOro anamMeTpa
"epua npu ucnbiTaTeNsHOW Harpyske
9.3.2 Mpu HeobXx0aUMOCTU AOMOMHUTENBHOIO aHanM3a M3HOCA BbIMOMHAT NPOMGUNOMETPUUECKYIO
OLEHKY MSATHA M3HOCA HA UCMBLITATENbHOM AUCKE B COOTBETCTBMM C MHCTPYKLMAMU U3rOTOBUTENS MPOuIo-

MeTpa.

9.3.3 OnpeaenarnT MUHUMAarbHLIA U MakCUMarnbHbIN KO3hMULUUNEHTBI TPEHUS fin, frax U KO3DPULMEH-
Tl Npu 15, 30, 90 n 120 MuH (fi5, f, fo, fig) MO AMarpammMe camonucLa UM ¢ NOMOLbLID KOMMbIOTEPA C

TOYHOCTLIO A0 0,001(cMm. pucyHoKk 6).

9.3.4 Ecnu Ha caMonucue Unu OApyroM BbIBOJAHOM YCTPOWCTBE PEruCTpPUPYIOT CUNbHble konebaHus
(lwmpuHa nonockl He MeHee 0,005) koadduumneHTa TpeHust 6NU3Ko K TOUKEe U3MEPEHUsT KoadhduumeHTa, 3a-
MUCLIBAIOT cpeaHeapudMETUYECKOE 3HAYEHNE U amMNNuTyay KonebaHuin B 3TON TOUKe (CM. PUCYHOK 6).



rOCT 33252—2015
KoadpuuueHT TpeHua P 1

0,15 T
| -
i o e
0,10
0.05
0 15 30 45 60 5 90 105 120

[TpOnOMKUTENLHOCTh MCMBITAHWUA, MUH

IpoTOKON MCNbLITAHUSA

MenblTyembli Harpyska, H YacTtoTa, My AMmnnutyaa TemnepaTtypa, °C
CMa304HbI MaTepuan X0A4a, MM
XXXX 300 50 1 50
frmin frmax fis fao foo fi20 d o) Wi, MM
0,102 0,128 0,113* 0,110 0,128 0,120 0,56 0,44 0,50
* CunbHble Konebanus ot 0,110 go 0,116.

71— Npu 3HaYMTENbHBIX KONebaHusIX yka3biBaloT cpeaHeapudMeTUYECKOe 3HAUEHNE U aMNNnTyay

PucyHok 6 — Ouarpamma, peructpupyemMas camonucuem, U NpoToKo OUeHKU KO3dhdULMEHTOB TPEHUS
U AMaMeTPOB NATEH U3HOCA

9.3.5 lNpeaenbHylo Harpy3ky MOXKHO AOMOMNHUTESLHO ONpPeaenuTb Kak reOMeTpUYecKoe aaBreHne KOH-
TakTa Pyeom B KOHLE UCMBITAHUA MO hopmyne

4F,
k

raoe Fy — HopMmanbHasa cuna (Harpyska npu UCNbITaHun);
Wi — cpeaHeapudmeTnyeckoe 3HaueHue guameTpa nAaTHa U3Hoca.

: @)

10 MNMpoTokon ncnbitTaHUU

10.1 PeructpupyltoT crneaytoime gaHHble.

10.1.1 MapameTpsbl, MCNONb3yEMbIE ANS OLEHKM MaTEPUAroB.

10.1.1.1 TemnepaTypy npoBeaeHUs ucnoitalus, °C.

10.1.1.2 UcnbiTaTenbHyo Harpysky, H.

10.1.1.3 YacToTy ucnbiTanus, u.

10.1.1.4 AMNnuTyay xo4a npu UCNbITaHUU, MM.

10.1.1.5 MaTepuan ucnbITaTenbHOro LWapuka.

10.1.1.6 MaTepuan ucnbITatesbHOro AMUcka.

10.1.1.7 Obpasel uCnNbLITyeMOro CMa3o4yHoro mMacna.

10.2 PeructpupyloT pesynbtaTtbl UBMEPEHUS NATHA U3HOCA Ha wapuke,d;, do, U cpeaHeapudmMeTnye-
CKOE 3HaYeHue guameTtpa nATHa usHoca Wi

10.3 PeructpupyloT BCce pesynbTaTbl onpegeneHusa koadduumeHTta TPeHus fmin, fnax, fis, o, foo, fioo M
aMnnuTyay nobbiX CUNbHbIX KoneGaHui koathdUUMEHTOB TpeHUs 1, ecnnm TpebyeTcs no cneuudbukauum,
BKIIOYAIOT Auarpammy.

10.4 PernctpupytoT rnybuHy NATHA U3HOCA HA HUXKHEM UCMbITATENbHOM AUCKE, €CNU CHUMAaNMUCh Nnoka-
3aHua npocunomeTpa.

10
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11 MNpeun3snoHHOCTb U CMelLEeHne

11.1 [JaHHble Ana onpeaeneHns NPeuusnoHHOCTKM HacTosdulero metoaa Obim nonydveHbsl no DIN
51834-2. 22 yyacTHUKa MexrabopaTtopHbIX UCMbITAHMIA UCMbITbIBANM Ha annapare SRV Tpu CMa30YHbIX
Macra: MOTOPHOE MAacno, NMPOTUBOU3ZHOCHOE TMAPAaBAMYECKOEe MAco M MPOMBILUNEHHOE NPOTMBO3aAuPHOE
TPaHCMUCCUOHHOE Macno. McnbiTaTtensHasa Harpyska Ansi MOTOPHOTO U TMAPAaBANYECKOro Macen coctaBns-
na 300 H, a gna TpaHcmuccuMoHHoro Macna — 200 H. [Ina Bcex Tpex UCNbITyeMbIX Macen TemnepaTypa uc-
nbiTaHna coctaenana 50 °C, vacrota — 50 'y n amnnutyga xoaa — 1 MMm. CpegHue KOI(PMPULUNEHTLI TPEHUSA
BapbupoBanuck B gnanasoHe ot 0,126 go 0,140 anga moTopHoro macna, ot 0,111 go 0,119 — an4a rmgpasnu-
yeckoro macna u ot 0,112 go 0,127 — gng TpaHCMUCCMOHHOIO Macna. CpeaHeapudMeTu4eckue 3Ha4YeHus
BENMYMHbI NATHA M3Hoca wapuka WSD coctasnanu 0,77 mMm ana MOTOpPHOro macna, 0,51 mm — ansa rugpas-
nnyeckoro macna u 0,62 MM — 4151 TPAHCMUCCHMOHHOTO Macna’.

11.1.1 Tekywme nokasatenu npeun3moHHOCTH Obinu nomnyyeHbl B cootTseTcTBUM € DIN 51834-2 Ha oc-
HOBE pe3ynbTaToOB MEXAYHAPOAHbIX MEXNnabopaTopHbIX ucnbitaHuin 1997—2000 rr. ¢ ucnonb3oBaHmem Fy =
300 H, amnnutyabl xoga 1 mm, 0,03 CM° CMa304HOro MaTtepuana u tTemnepartypsbl 50 °C.

MpumedaHwue 10 — 3HauyeHN NOBTOPSEMOCTU U BOCMPOU3BOAUMOCTH 3aBUCAT OT obpasLla cMasoyHoro
macna. B 11.2.1.1 n 11.2.1.2 npuBefeHbl MakcumarkbHble 3Ha4YeHNUs. B eQUHUYHBIX cnydasx Gonee HU3kue 3Ha4deHus
ObINu onpefeneHbl B MexnabopaTopHBIX CpaBHUTENBHLIX UCTBITaHUAX B cooTBeTCTBMM ¢ DIN 51834-2.

11.1.2 3Ha4yeHna NPeun3nOHHOCTU BbINU YTOYHEHDbI. Pe3ynbTatbl Obinu OI'Iy6J'Il/IKOBaHbI2)’3)’4)

n saperu-
CTPUPOBaHbI B BUAE HOBOTO MCCNEA0BATENLCKOMO oTHeTa”.

MpumedyvaHdwune 11— «loBbileHWe TemnepaTypbl UcnblTaHma o 150 °C B3anMOCBA3AHO C aHTUOKWUCIU-
TeNbHbIMW CBOWCTBAMW UCMLITYEMOro CMa3o4HOro Macfa 1 NpoTWBO3agupHEIMW MpUcagkamu, NOAXOAAWMMN AN AaH-
HOW TemnepaTyphl, a TakXe ¢ OTCYTCTBMEM 3aaupa npu TemnepaType 150 °C. B gaHHOM criydae NOBTOPSAEMOCTL U BOC-
NPOM3BOAMMOCTb ANSA UCMbITaHWiA Npu Temnepatype 150 °C HaxoAATCA B YCTAHOBIIEHHbBIX Npejenax npeUnM3MoHHOCTU
(cMm. uccneposatensckuit otyeT RR:D02-1454)».

11.2 NpeLUn3nOHHOCTb
Mpeun3noHHOCTL HACTOALWEro MeToda WCMbITaHWs, OMNpeaerneHHas CTaTUCTUYECKMM aHanu3om
pe3ynbTaTtoB MexnabopaTopHbIX UCTILITAHMIA, ONUCAHHBLIX B 11.1, crneaytoulas.

11.2.1 CpeagHeapudMeTUyeCcKOoe 3HaYeHMe AnamMeTpa NATHA U3Hoca wapuka WSD

11.2.1.1 NoBTOPAEMOCTb (CXOAUMOCTbL) I

PacxoxxaeHue mexay pesynbtaTaMmy NocrneaoBaTenbHbIX UCMbITAHUIA, MOMYYEHHBIMU OAHUM U TEM XKe
onepaTtopoM Ha OAHOM U TOW Xe annapatype Nnpu MOCTOSIHHbIX pabounx yCrnoBUAX HA MAEHTUYHOM MaTe-
puane B TE€YEeHUE ANUTENbHOIO BPEMEHU NPU HOPMAanbHOM W MPaBUNbHOM BbINONMHEHUU METO0AA, MOXET
npesbiwats 0,07 MM TONLKO B 0g4HOM cryvae us 20.

11.2.1.2 Bocnpon3sogumoctb R

PacxoxaeHne mexay ABYMS €AWHWYHbIMU U HE3aBUCUMbIMW PEe3ynbTatamu, MOMyYEeHHbIMU Pa3HbIMU
onepartopaMu B pasnuyHbIxX naboparopusax Ha MAEHTUYHOM MaTepuane B TEYEHUE ANUTENBHOTO BPEMEHU Mpu
HOPMAarbHOM U NPaBUbHOM BbIMOSIHEHUMM METOAA, MOXET npesbiwaTth 0,2 MM TONLKO B 0g4HOM criyyae us 20.

11.2.2 KoadppuuumeHT TpeHun f

11.2.2.1 NoBTOPAEMOCTb (CXOAUMOCTbL) 1

PacxoxxaeHue mexay pesynbTaTaMmy NocrneaoBaTenbHbIX UCMbITAHUIA, MOMYYEHHBIMU OAHUM U TEM XKe
onepaTtopoM Ha OAHOM U TOW Xe annapatype Mpu MOCTOSIHHbIX pabounx yCrnoBUAX HA MAEHTUMHOM MaTe-
puane B TE€YEeHUE ANUTENbHOrO BPEMEHU NPU HOPMAanbHOM W MPaBUNbHOM BbINONMHEHUU METO0AA, MOXET
npesbiwats 0,01 Tonbko B 0g4HOM criyvae u3 20.

11.2.2.2 Bocnpon3sogumMmoctb R

N MonTeepxaatome aaHHble xpaHaTes B LLitab-kBapTupe ASTM International n mMoryT 6bITe Nony4eHsl Mo 3anpocy
uccnegoBatenbckoro otieta RR:D02-1454. [aHHble MexnabopaTopHbIX MCMbITaHuiA npu Temnepatypax 80 °C n 120 °C
cogepxartca B uccriegopatennckoM otdyeTe RR:D02-1579.

? Tribologie & Schmierungstechnik, 44(6), 1997, p. 284.

% Tribologie & Schmierungstechnik, 46(2), 1999, p. 36.

“ Bench testing of industrial fluid lubrication and wear properties used in machinery applications, ASTM STP 1404,
Totten, G. E., Wedeven, L. D., Dickey, J. R., Anderson, M., Eds., ASTM International, W. Conshohocken, PA, 2001,
pp.199-209.

%) MonTeepxpatome aaHHble xpaHaTes B LLitab-kBapTupe ASTM International n mMoryT 6bITe Nony4eHsl Mo 3anpocy
uccnegoBatenbckoro otieta RR:D02-1454. [aHHble MexnabopaTopHbIX MCMbITaHuiA npu Temnepatypax 80 °C n 120 °C
cogepxartca B uccriegopatennckoM otdyeTe RR:D02-1579.
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PacxoxaeHune mexxay ABYyMSA €AMHUYHBIMU U HE3ABUCUMbIMUW Pe3ynbTaTaMu, NOMyYeHHbIMU PasHbIMU One-
paTtopaMiu B pasnuyHbix naboparopusax Ha UAEHTUYHOM MaTepuane B TeYEHUE ANUMTENBHOrO BPEMEHMW NPU HOP-
MarsbHOM U NpPaBUNbLHOM BbINOMHEHUM METOAA, MOXET npesbiwatb 0,03 Tonbko B 0gHOM cnyyae u3 20.

11.3 CmewweHmne

OueHKka TPeHMs U NPOTUBOM3HOCHbLIX CBOWCTB CMAasO4yHOr0 marepuana no HacToAwemy MeTogy He
UMEET CMELLEHMUS, NOCKONbKY KO3 dDUUNEHTbl TpeHna u WSD moryT ObiThb onpeaeneHbl TONbKO Npu ycno-
BUSX HACTOALLErO METOAA UCNbITAHUS.
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MpunoxeHue X1
(cnpaBovHOe)

Nnpv BbICOKMX Temneparypax

rOCT 33252—2015

Mokasarenu npPpeun3noHHOCTH, Nosfyv4yeHHbIe NP NCnbiTaHNA

X1.1 Mo HacToAILeMy cTaHAapTy AONyCcKaeT UCMONb30BaTb Apyrne TeMnepaTtypbl UCMbITAHUSA, KpOMeE

50 °C, HO nokasaTenu Npeuu3moHHOCTU B pasaernie 11 HacTOALWEero ctaHgapTa onpeaerneHbl npu TeMmnepa-
Type 50 °C. B Tabnuuax X1.1 n X1.2 npuBeaeHbl AaHHbIE MPELM3NOHHOCTU, ONpeaeneHHbIe NP MeXayHa-

POAHbIX MEXNabopaTOPHbIX CPABHUTENbHbLIX UCNbLITAHMAX, NPoBeAeHHbIX B 2002 n 2003 rr. ¢ ucnonb30Ba-
HMEM ABYX TOBapHbIX Macen npu Temneparypax ucneitaduii 80 °C 1 120 °C no cpaBHEHUIO C AAHHLIMM, MO-

NnyYeHHbIMU NpU TemnepaType ucnoitaHna 50 °C, ana Tex ke macen.

Tabdbnwuua X1.1—Pe3synbrarbl LUECTbIX MEXAYHAPOAHLIX MEXNA00PaTOPHbLIX CPABHUTENBHbLIX UCTbI-
TaHW, NpoBeAeHHbIX B 2002 rA

MokasaTenb TemnepaTypa ucneltanug, °C
120 80 50
og npose-
OeHUA Mex-
nabopatop-
HbIX CpaBHU-
TenbHbIX
UCNbITAHUN 2002 2002 2001
UcnbiTyemoe | MHaycTpuansHoe macno A MugyctpuansHoe macno A | naycTpuansHoe macno A
Macno VG 220 VG 220 VG 220
Cratucrtu- Koadhduum- OunameTp Koadhdbuum- | Ouametp nart- | Koadpcpuum- | Ouametp
yeckas €HT TPeHUs | NATHA U3HO- | EeHT TPeHus Ha u3Hoca €HT TpeHud nATHa U3-
BEMNUYMHA fenD ca wapuka fenD Liapuka fenp HoCa wa-
(DZPP) Wk-Cpe[J,H667 Wk-Cpe[J,H667 MM puka
MM Wk-Cpe[J,H661
MM
Yucro
cTeneHen
cBoboghl 3 29 29 26 33 34
CpeaHee
3Ha4YeHue 0,0895 0,4824 0,0919 0,4770 0,1006 0,4683
Cranpaprt-
HO€ OTKmoOo-
HeHue 10,0095 10,0226 +0,00701 10,0261 10,0128 10,0216
Bocnpous- 0,0287 (3a- 0,0654 0,0203 0,00758 0,0369 0,062
BOAUMOCTb OaHHoe 3Ha- | (3agaHHoe (3agaHHoe (3agaHHoe (3agaHHoe (3agaHHoe
R yeHue <0,03) 3Ha4yeHune 3Ha4yeHune 3Ha4YEeHUe 3Ha4YeHne 3Ha4YeHne
0,0369 <0,2) <0,03) <0,2) <0,03) <0,2)
MoBTOpSie- 0,0132 0,035 0,00778 0,026 0,00873 0,0266
MOCTb (Cxo-| (3agaHHoe (3agaHHoe (3agaHHoe (3agaHHoe (3agaHHoe (3agaHHoe
OUMOCTb)r 3HaveHue 3Ha4eHue 3Ha4eHue 3HaveHue 3Ha4eHue 3Ha4yeHue
<0,01) <0,07) <0,01) <0,07) <0,01) <0,07)
A CtatucTnyeckuii aHanns 6onee 55 eJMHNYHBLIX PE3ynLTaTOB AN UCTIHITYEMOro Macra BHIMOMHEH C UCMonb3oBa-
HWeM KoMnbtoTepHol nporpamMmel ASTM D2PP (ycrnoBusa npoBefeHUsa UcnbiTaHwia: Harpyska Ay = 300 H, Temnepa-
Typa T =50 °C, Bpemsa t = 120 muH, amnnutyga konebaHuit Ax = 1 MM, YactoTa konebaHuit nv = 50 'y, wnmdgo-
BaHHble AUCKM U3 cTanu Mapku AlSI 52100, nonupoBaHHble Wapukn M3 ctanu Mmapku AlSI 52100 gnametpom 10
MM).
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Tabdbnuua X 1.2 - Pe3ynbTarbl cCebMbIX MEXAYHAPOAHbLIX MEXITA00PATOPHbLIX CPABHUTENbLHbLIX UC-
NbITaHU, NpoBeaeHHbIX B 2003 rA

MokasaTenb TemnepaTtypa ucneltanus, °C
120
og npo-
BeaeHuUs
Mmexknabo-
paTopHbIX
CpaBHU-
TenbHbIX
NCMbITAHWI 2003 2003 2000
UcnbiTye- MugycTpuansHoe macno B MugyctpuansHoe macno B MugycTpuansHoe macno B
MO€ Macno VG 220 VG 220 VG 220
Cratuctu- | Koadppuum- OunameTp Koadhdhmum- OunameTp Koadpdhuum- OunameTp
yeckas €HT TPEHUSA | NATHA U3HO- | E€HT TPEeHUA | NATHA U3HOCA | EeHT TPEHUs | NATHA U3HO-
BEJIMYMHA fenp ca wapuka fenp Liapuka fenp ca wapuka
(DZPP) Wk—cpep.Heey Wk—cpep.Heey MM Wk-Cpe[J,H661 MM
MM

Yucno
CTeNeHewn
cB0BOabI 23 27 24 27 39 45
CpeaHee
3HayeHue 0,0986 0,4835 0,1038 0,4030 0,1105 0,47397
CraHpapTt-
HOe OTKNOo-
HeHune +0,00839 10,0189 10,00699 10,0257 +0,00891 10,0403
Bocnpous- | 0,0246 (3a- 0,0548 0,0195 0,0747 0,0254 0,1146
BOAMMOCTb | AAHHOE 3Ha- (3agaHHoe (3agaHHoe (3agaHHoe (3agaHHoe (3agaHHoe
R YyeHue <0,03) 3Ha4yeHne 3HaYyeHue 3Ha4yeHne 3Ha4YEeHne 3Ha4YeHue

<0,2) <0,03) <0,2) <0,03) <0,2)
MoBToO- 0,00439 0,0277 0,00491 0,0326 0,00772 0,6680
pAeMoCTb (3agaHHoe (3agaHHoe (3agaHHoe (3agaHHoe (3agaHHoe (3agaHHoe
(cxoau- 3Ha4yeHue 3HayeHune 3HaveHue 3HaveHune 3HayeHue 3Ha4YeHune
MOCTb)r <0,01) <0,07) <0,01) <0,07) <0,01) <0,07)

A CrtatucTndeckuii aHanua 6onee 43 efUHUYHLIX Pe3ynbTaToB AN UCTIHITYEMOro Macna BhiMOfHEH C UCMOMNb30Ba-
HUeM KoMnbloTepHol nporpammel ASTM D2PP (ycnosusa npoBefieHUs UCMbITaHWiA: Harpyska Fy = 300 H, Temnepa-
Typa T =50 °C, Bpema t = 120 muH, amnnutyaa konebanuit Ax = 1 MM, YacTtoTa konebanuit nv = 50 'y, wnugo-
BaHHble AUCKA U3 cTanu mapku AlS| 52100, nonupoBaHHble Wapukn M3 ctanu Mapku AlSI 52100 gnametpom 10

MM).
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MpunoxeHune A
(cnpaBovHOe)

CBepeHunsi 0 COOTBETCTBUMN MeXrocygapCrBeHHbIX CTaHOaApPTOB
CCbINTOYHbLIM CTaHOapTamMm

Tabnuya JA1

O603Ha4YeHne 1

HanMeHoBaHune
O603Ha4YeHNe N HaUMEHOBaHWE CChINOYHOro CteneHb
COOTBETCTBYHOLLEro
CTaHdapTa COOTBETCTBUA
MeXrocynapcTBeHHOro
CTtaHjapTa

ASTM A 295-98 Cneuundumkaumsa Ha BbICOKOYINEPOAUCTYIO - *
AHTUPPUKLMOHHYIO NOALLUMIMHMKOBYIO CTaslb

ASTM D 4175-15 TepMmuHonorua no HedpTn, HepTENPOAYK- - *

Tam M CMa304HbIM MaTepuanam

ASTM D 5706-11 MeToa onpeaeneHua npoTueo3agnpHbIX - *

CBOMCTB MNACTU4HbIX CMAa30K C WUCMONb3OBaHWEM MCMbITa-
TenbHOW MalmHbl SRV ¢ BbICOKOYACTOTHBLIM JIMHEWHBIM KO-
nedarenbHbIM ABWXEHUEM

ASTM D 7421-11 MeToa onpeaeneHua npoTueBo3agnpHbIX - *
CBOWCTB CMA304YHbIX Macen C WCMNONb30BaHWEM WCMbITa-
TenbHON MalmHbl SRV ¢ nuHelHbIM KonebaTenbHbIM ABU-
XXEHUEM C BbICOKOW 4aCTOTOWU

ASTM E 45-13 MeToabl onpeaeneHna coaepxaHmus Heme- - *
TannM4eCcKMXx BKIMIOYEHNIA B CTamMm

ASTM G 40-13 TepmMrUHONOIUS N0 U3HOCY U IPO3UNU - *
DIN EN ISO 683-17:2015 TepmooGpaboTaHHble cTanu, ne- - *

rMPOBaHHbIE cTanu u nerkoobpabartsiBaemMble cTanm. Yactb
17. Ulapuko- n ponukonogLunMnHUKOBLIE CTaNM

DIN 51631:1999 YaWT-cnuputbl, TEeXHUYECKue OeH3UHbI. - *
TpeboBaHus
DIN 51834-2:2010 - *

McnbiTaHme Ha TpeHWe M U3HOC Ha annapaTte C BO3BPATHO-
noctynartesibHbIM AgBuxeHuem. Yactb 2. OnpeaeneHue xa-
PaKTEPUCTUK TPEHUSA U M3HOCA CMA304YHbIX MaCen

DIN EN ISO 13565-2:1998 ["'eoMmeTpUdeCcKue xapakrepuctu- - *
Kn nsgenuin. CTpykTypa noBepxHOCTU: NPOUNbHLIN METOA.
MoBepXxHOCTU C NOCMOWHbLIM pacnpeaeneHneMm QYHKUMO-
HamnbHbIX CBOWCTB. YacTb 2. XapakTepuUCTUKKU BbICOTLI C UC-
nofb3oBaHNWeM MMHEWHOrO y4yacTka KPMBOW pacnpeaeneHus
marepuana

* COOTBETCTBYIOLUA MEXrocyAapCTBeHHbIl cTaHhapT oTcyTcTByeT. [o ero yTBEpXJeHUs peKoMeHpyeTcs uc-
nonb3oBaTh MEPEBOJ Ha PYCCKWIA si3bik AaHHOro cTaHjapTa. lNepeBof JaHHoro crtaHaapTa HaxogwuTcs B defe-
panbHOM UHGOPMaLMOHHOM (hOH/ e TEXHUMECKUX PErNiaMeHTOoB U CTaHAapToB.
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