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M E X o CcCyY A APGCTUBEHH b 1 CTAHAAPT

MATEPUA/Ibl CMA3O0O4YHbIE

OnpepeneHne KoadduULUMeHTa TPEHMSA, NBHOCOYCTONYNBOCTU
M NPOTUBO3aAMPHbIX XapakTepUCTUK Ha UcnblTaTeNlbHOW MawnHe SRV

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

Jata BBefeHuns — 2017—01—01

1 O6nactb NpUMEHeHUS

1.1 HacTofAwWwuiA cTaHAapT ycTaHaB/MBaeT MeTof onpegeneHns koadduumeHTa TPeHUA U CNoCo6HOCTN
cMa3o4yHOro matepuana npegoTspaliaTb N3HOC NOJ BO3AENCTBMEM BbICOKOHACTOTHbIX SIMHEHbIX KO/le6aHuii.
MeToa naeHTnYeH metoauke, npuBegeHHo B DIN 51834.

1.2 MeTo/ TakXe MOXHO MCNO/Mb30BaTh A1 UCMbITAHUA CMAa304HOro Mmatepuasna, He o6najatollero npo-
TUBO3aANPHbLIMU CBONCTBaMU, A4NA OnNpeAesieHna cNocobHOCTU nNpefoTBpalaTh U3HOC.

1.3 3HavyeHuns, yctaHoBJIeHHble B eAnHMUax CU. cuntaloT cTaH4apPTHbIMU.

1.4 B HacToflLleM CTaHAapTe He nNpeJycCMOTPEHO pacCMOTpPeHMe BCeX BOMNPOCOB obecneyeHns 6esonac-
HOCTW. CBA3aHHbIX C €ro ncnosib3oBaHnem. Mosb3oBaTenb cTaHJapTa HeceT OTBETCTBEHHOCTb 3a obecneye-
HVe COOTBETCTBYIOWMNX Mep 6e30NacHOCTN 1 OXpaHbl 340POBbSA U onpejenseT LenecoobpasHOCTb NpUMeHe-
HUA 3aKoHOAATeNbHbIX OrpaHNYeHnli nepes ero UCNosib30BaHNEM.

2 HopMaTUBHbIE CChIJIKM

B HacTosilemM cTaHgapTe MCNOMb30BaHbl HOPMATMBHbIE CCbIJIKU Ha criefylowme cTaHaapTbl. Ana gatu-
pPOBaHHbLIX CCbISIOK MPUMEHSIIOT TO/IBKO YKa3aHHOE M3[aHUE CCbIJIOYHOMO CTaHAapTa, 418 HeAATUPOBAaHHbIX —
nocnefHee nsgavue (BKIYas BCe U3MEHEHUS).

2.1 CtaHgaptTbl ASTM’'>

ASTM A 295. Specification for high-carbon anti-friction bearing steel (Cneyndwnkauna Ha BbICOKOYrnepo-
AVNCTYI0 aHTUMPUKLMOHHYIO MOALNMNHNKOBYIO CTasb)

ASTM D 4175, Terminology relating to petroleum, petroleum products, and lubricants (TepmuHosiorns no
HedTn, HepTenpoayKTamMm MU CMa304YHbIM MaTepuanam)

ASTM D 5706. Test method for determining extreme pressure properties of lubricating greases using a
high-frequency, linear-oscillation (SRV) test machine (MeToa onpegeneHns NpoTMBO3aAMpPHbIX CBOWCTB nna-
CTUYHbIX CMa30K C UCMOJ/Ib30BaHNEM UCMbITaTENbHOW MalMHbI SRV € BbICOKOYACTOTHbLIM /IMHEHHbIM Koneba-
TesIbHbIM ABVXeHneM)

ASTM D 7421, Test method for determining extreme pressure properties of lubricating oils using high-
frequency. linear-oscillation (SRV) test machine (MeTop onpegeneHns NpoTMBO3aAUPHbIX CBOCTB CMa304HbIX
mMacen C MCNO/b30BaHWEM UCMbITaTeNIbHOW MalnHbl SRV € NnMHeliHbIM Kosle6aTeNbHbIM ABUMXEHWEM C BbICO-
KOW 4acTOTOW)

1>YTO4YHNUTb cCbinkn Ha ctaHgapTel ASTM MoxHO Ha caiite ASTM www.astm.org unu B cnyx6e noafepxku Knu-
eHToB ASTM: service@astm.org. B uicpopmaunoHHom Tome exerogHoro c6opHuka ctaHgaptos (Annual Book of ASTM
Standards) cnegyeTt o6pauwatbCcs Kk CBOAKe CTaHAAPTOB €XeroaHoro c60pHMka cTaHAapTOB Ha CTpaHuue caiTa.

M3aaHue ouymansHoe
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ASTM E 45, Test methods for determining the inclusion content of steel (MeTogbl onpegeneHns copep-
XaHUA HEMETaNIMYECKUX BKIOYEHWNI B cTanu)
ASTM G 40, Terminology relating to wear and erosion (TEpMUHOIOTNSA MO U3HOCY N 3PO3UN)

2.2 CrTaHpapTbl DINT

DIN EN ISO 683-17, Heat-treated steels, alloy steels and free-cutting steels — Part 17: Ball and roller
bearing steels (Tepmoo6paboTaHHble CTa/iN, JIerMpOBaHHbIe CTann U ierkoobpabaTbiBaeMble cTanun. Yactb 17.
Llapnko- 1 poMKONOALWMNMHUKOBbIE CTasn)

DIN 51631:1999, Mineral spirits; special boiling point spirits; requirements (YaT-cnupuTbl, TeEXHUYECKME
6eH3nHbI. TpeboBaHMA)

DIN 51834-2, Tribological test in the translatory oscillation apparatus (Part 2: Determination of friction
and wear data for lubricating oils) (icnbiTaHWe Ha TpeHWe U U3HOC Ha annapaTte ¢ BO3BPaTHO-NOCTynaTe/ibHbIM
ABuxeHnem. YacTb 2. OnpegesieHne XxapakTepUCTUK TPEHUSA M M3HOCa CMa304HbIX 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 (FCeomeTpuyeckne xapakTepucTukn nsgenuii. CTpykTypa NoBepxXHOCTU: NPoduabHbIA MeTos. MNMoBepx-
HOCTW C MOCNOWHbIM pacnpegesieHnemM (PYHKLUNOHa/IbHbIX CBOWCTB. YacTb 2. XapakTepuCTUKM BbICOTbI C UC-
nonb3oBaHMWEM JINHEHOro yyacTka KpuBOli pacnpefeneHns matepuana)

3 TepMuHbIl, onpeaesieHna N cokpaleHus

3.1 TepMuHbI 1 onpeaeneHuns

B HacToslleM cTaHAapTe NPUMeEHEHbI cnefytoline TEPMUHbI C COOTBETCTBYHOLWMMM onpeaeneHnaMn:

3.1.1 npupabotka (break-in, in tribology): B Tpu6onorum — HauvanbHblAi NepexoAHblii npouecc, BO3-
HVKaKLWWA BO BHOBb 06pasyemMbIX MecTax M3HOCa, 4acTO COMPOBOXAAEMbIA M3MeHeHUsAMU KoadhuuyneHTa
TPEHUS NN CKOPOCTU M3HOCA, U/MNN KOTOPble SIBNAIOTCSA HEXapaKTepHbIMU A1 A/IUTENIbHOTO pexuma paéoTbl
Tpubonormyeckoli cucteMbl (CUHOHUM: o6KaTka, nputupka) (cm. ASTM G 40).

3.1.2 cpepgHeapudmeTnueckoe oTknoHeHne npodunsa (C.L.A.) (center line average): Mpn n3mepe-
HUW LWepoX0oBaTOCTM NMOBEPXHOCTU cpefHeapudMmeTnyeckoe aGCOMOTHbLIX 3HAYEHWNIT OTKIOHEHUI BCex Tovek
npodunna oT cpegHell NMMHUK B Npegenax 3afaHHOW ANNHBI2L

3.1.3 koacppuumneHT TpeHus u unm f, B Tpubonorum (coefficient of friction y or f, in tribology): OTHO-
weHne CUNbl TpeHUa mexay AByms Tenamu Ff Kk HopmanbHoii cune FN, npuxumatoweli atTn tena gpyr K apyry
(cM. ASTM G 40).

P=(VAN, 0)

3.1.4 npoTnBO3aanpHoe cmasovyHoe macno (EP lubricating oil): XXuagkuin cma3ouHbIii maTepunan, co-
Aepxawnii NpoTMBO3aAMPHY0 NpUcagky.

3.1.5 npoTuBOo3aaupHasa npucajgka B cMa3oyHOM maTepuane (extreme pressure (EP) additive in a
lubricant): BelwecTBo, CHMXaloLWee NOBpPeXAeHNe conpukacamLWmxca MeTasInyecknx NoBepxHocTel B ycno-
BUAX BbICOKOW Harpysku TpeHus (cm. ASTM D 4175).

3.1.6 30Ha KOHTakTa lepua (Hertzian contact area). YcnoBHasi 30Ha KOHTakTa Mexay ABYMS npuxa-
TbIMWU APYT K ApYry TBepAbIMW TeslaMu pas3Hoi hopMbl, BbIYMCNEHHAsA NO YpaBHEHUIO YyNpyroi gedopmManmm
Fepua (cm. ASTM G 40).

3.1.7 KoHTakTHOe gaBneHue lepua (Hertzian contact pressure): 3HauyeHune faB/ieHNs B Nt060M mMecTe
B 30He KOHTaKkTa [epua, BblYMC/NIEHHAsA NO ypaBHeHWIO ynpyroi gecpopmaumnn Mepua. KoHTakTHOe AaBreHue
Fepua Takke MOXHO BbIYMCNNTL M 3anucaTb Kak MakcuMasibHOe 3Ha4YeHue B LeHTpe KOHTakTa Praax unun kak
cpefHeapudMeTUyYeckoe 3HayeHMe AaB/ieHUs Mo Bceli 30He KOHTakTa P average (cm. ASTM D 7421).

3.1.8 cma3ouHbIi maTepuan (lubricant): /lto6oe BewecTBO, NOMeLwW,aeMoe MeXxay ABYMS NOBEPXHOCTS-
MW C Lie/Ibl0 CHKEHNA TPEeHUSA UM ndHoca mexay Humu (cm. ASTM G 40).

11 flocTynHbI B HEMeLKOM MHCTUTYTe no cTaHgapTusaumm DIN. Beuth Verlag GmbH. Burggrafenstrasse 6. D-10787
Berlin. Germany.

2' Amstutz Hu. «Surface Texture: The Parameters», Bulletin MI-TP-003-0785. Sheffield Measurement Division.
Warner and Swazey. 1985. p. 21.
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3.1.9 reomeTpnyeckoe KOHTaKkTHOe gaBsieHne POeoT (geometric contact pressure): [laBneHue, xapak-
lepusytoll«e npeaesnibHy0 Harpysky B KOHLE UCMbITAHUS.

3.1.10 npuBegeHHas BbicoTa BbicTyna RpK (reduced peak height): CpegHeapudmeTnyeckoe 3Hauye-
HVe BbICOTbI BbICTyNna Haj, OCHOBHbIM npodunaem yyacTtka B cootBeTcTBmMn ¢ DIN EN I1SO 13565-2.

3.1.11 npuBepgeHHas rny6uHa snaguHbl RvK (reduced valley height): CpegHeapudgmeTnyeckoe 3Ha-
YyeHue rMyO6unHblI BNaguHbl HMKe OCHOBHOTO npoduns yyactka B cootBeTcTBMM ¢ DIN EN ISO 13565-2.

3.1.12 cpegHAsa BbicoTa HepoBHocTel npocduna Rz (DIN) (average of peak to valley heights): Mpu
M3MEPEeHNN LIepOXoBaTOCTM MOBEPXHOCTN cpeaHeapudmMeTnyeckoe 3HavyeHne Bcex 3HavyeHuit Ry (BbicoT He-
poBHOCTeli) B Nnpeaenax 6a3oBoi ANnHbI 1L

3.1.13 n3Hoc (wear): NoBpexageHne TBepAON NOBEPXHOCTU, O6bIYHO CONPOBOXAaemMoe BOo3pacTatolLei
notepeli matepuana nM3-3a OTHOCUTE/IbHOTO NepeMelleHNs MexXxAy 3TOW MOBEPXHOCTbIO N KOHTAKTUPYIOLWNUM
BelecTBOM unum BewectBamum (cm. ASTM G 40).

3.1.14 o6bem nsHoca MV(wear volume): YMeHblEeHEe 06beMa Wapuka nocsie ucnbiTaHnUs.

3.2 OnpepeneHnsa TEPMUHOB, XapaKTepPHbIX NS HACTOALWeEro craHgapra

3.2.1 3agup (seizure): JlokanbHOe cnnaBsieHne MeTanna Mexgy TPYWMMUCA NOBEPXHOCTAMU uCnbITa-
TeNnbHbIX 3/ieMeHTOB (cM. ASTM D 5706).

3.2.1.1 MNMosiCHeHne

B HacToslem meToAe UCMbITaHWIi 3aAMp XapakTepusyeTcs pes3kum yBesinyeHnem koadcuymneHTta Tpe-
HuA 6onee 0,2 B TeyeHne 20 C B yCTOWUMBOM pexunme. Mpu XeCTKUX YCNOBUAX ABUraTeb OCTaHaB/IMBaeTCs.

3.3 CokpalyeHusa

3.3.1 SRV [Schwingung, Reibung. Verschleiss (Hemeukuii a3bIK)); Bubpauunsa, TpeHne, nsHoc (cM. ASTM
D 5706).

4 CywHoCTb MeToada

4.1 MVcnbiTaHMs NPoBOAAT Ha MawuHe SRV. Ha ucnblTaTeslbHbIM ANCK HAHOCAT o6pasel, CMa3oyHOro
mMaTepuana, Ha HeM MpV NOCTOSIHHON YacToTe, aMNANTyAe Xxoda KonebaTtesnbHOro ABMXeHUs U Harpyske FH
npoucxopaT KosiebaTenbHble ABMKEHUS UCMbITaTeNbHOTO Wwapuka. NogaepXxuBatoT NOCTOSHHYIO TemnepaTtypy
nnaTtopMbl, Ha KOTOPOIi 3akpensieH ucnbiTaresbHbli 4UCK.

MpumeuyaHne 1— YacTtoTa konebaHuit, aMmnanTyAa xoga, Temnepartypa UCMbITaHWs, UCMbiTaTebHAsA Harpyska,
NPOAO/IKUTENBHOCTb UCNBITAHWUA W MaTepPUan UCNbITATENbHOTO WapuKa U Ancka MOTyT OT/INYATLCA OT yKa3aHHbIX B HACTO-
AlWemM MeTofe NCnbITaHWi. McnbiTaTenbHbI LWApUK 06ecneynBaeT reoMeTpU0 TOYEUYHOTo KOHTakTa no epuy. ns o6ecne-
YEHUs NUHERHOro UAN NNOCKOCTHOTO KOHTAaKTa BMECTO MCMbITATENbHOrO Wapuka MOXHO WCMNO/b30BaTb UCNbITaTENbHbIE
3M1eMEHThI PA3/IMYHbIX KOH(UTYpaLNiA.

4.2 Cuny TpeHus N3MepsT Nbe303/1eKTPUYECKUM YCTPOMNCTBOM Ha UCMNbITaTeNIbHOM Auncke. Makcu-
MasibHble 3HAYEHUS1 KO3 PULNEHTA TPEHUA 7ONpPeaensatoT U PerncTpupyoT Kak PyHKLMIO BPEMEHN.

4.3 Mocne 3afaHHOrO0 BPEMEHW UCMbITAHUS BbIKMOYAOT UCMbITATENbHYO MAallMHY U caMonucel n name-
pSAT NSATHO M3HOCA Ha Wapuke. Ecnm npumMeHsatoT npoduaomMeTp, TO cefbl NATHA N3HOCA HA UCMbITaTe/IbHOM
ANCKe TakkKe MOXHO MCMOo/b30BaTh A5 MOAYUYEHUS AOMOSTHUTENIbHBIX XapaKTepPUCTUK M3HOCA.

5 HasHaueHue n npumeHeHue

MeToh MOXHO MCMNO/b30BaTh A1 ONpefesieHUs MPOTUBOU3HOCHBLIX XapaKTepuCTUK U KoaduumneHTa
TPeHUs MNPOTUBO3aAUPHBLIX CMA304YHbIX MaTepnanoB MNpu BblGPaHHbIX TeMnepaTypax WU Harpyskax, ycraHaB-
NIMBaeMbIX ANS YCNOBUII NPUMEHEHUS, KOTOPbIE XapakTepusyTcsl KosiebaTesibHbIM ABUWXEHWEM C BblCOKOM
CKOPOCTbIO UMY ABUXEHUEM B PEXMME «CTApT — CTOM» B TEYEHWE AMINTENIbHbIX NEepPUoAOB BPEMEHM MPU Ha-
YasibHbIX BbICOKMX AAB/IEHUSAX TOUEUHOro KOHTakTa no Mepuy. MeTo4 MOXHO MPUMeHsATb AN NpeABapuTesb-
HOFO MCNbITaHMA CMa30K, UCNO/b3yeMbIX B 3y6UaTbiX nepegavax Wan KysadkoBblX cuctemax. Monb3oBatenu
MEeTOAa AO/IKHbI YCTaHAB/IMBATb KOPPEALMIO Pe3y/ibTaToB C DAaKTUUECKUMM IKCTIyaTalMOHHbIMY nokasaTe-
NAMU UAW pesysibTaTaMu UCTMbITaHUI Ha A4PYTUX UCMbITATENIbHbIX MallvHaX.

” Amstutz Hu. «Surface Texture: The Parameters», Bulletin MI-TP-003-0785. Sheffield Measurement Division,
Warner and Swazey. 1985. p. 21.
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6 Annapatypa

6.1 McnbiTaTenbHana mawmnHa SRV1) (CM. pUCyHOK 1) cocTouT M3 npuBoda KosiebaTesibHOro ABUXEHUS,
ncnblTaTeNIbHON Kamepbl (CM. PUCYHOK 2) U Harpy3o4HOro ycTpoicTBa2' ¢ cepBofBuUraTesieM 1 TeH3ogaTyu-
KOM. YnpaB/ieHne MalWunHOW ocyllecTBAsSETCA C NOMOLWbio 6/10Ka ynpaBneHus Agns npusoga konebarenbHOro
ABWKeHUs, TaiMepa, KOHTPOASA Harpy3ku, KOHTPOJIA 4aCcTOTbl, KOHTPO/IA aMNANTYAbl X04a, YCUNnTensa AaHHbIX
Ona onpegeneHna KosadduumMeHTa TpeHUA, BbIK/loYaTeNnsa n KOHTposinepa Ansa Harpesa. [N KOHTPOS MOXHO
ncnonb3oBaTb ocuunnorpad. KoaddununeHTbl TpeHUss perncTpupyoT B 3aBUCMMOCTM OT BPEMEHU C NMOMO-
LUibl0 camonucLua Uan KOMNbIOTEPHOM NporpamMmmMbl c6opa faHHbIX.

PucyHok 1 — VicnbiTatenbHan mawmnHa SRV

PUCYHOK 2 — McnbiTatenbHas kamepa

EAVHCTBEHHBIM NCTOYHMKOM MOCTaBKM, M3BeCTHbIM ASTM B HacTosilee Bpewms, siBnsieTca Optimo! Instruments
Pruftechnik GmbH. Friedenstrasse 10, D81671, MioHxeH. lepmaHusl. ECNv U3BECTHbI afibTepPHATUBHbIE MNOCTaBLLUMKW, CO-
obwunTe 3Ty nHdopmaumio B LUTab-kBapTupy ASTM. Balwm komMMeHTapuu 6yayT BHMMAaTE/IbHO pacCMOTPeHbl Ha 3acea-
HUM OTBETCTBEHHOIO TEXHNYECKOro KOMUTETA, Ha KOTOPOM MOXHO NPUCYTCTBOBATb.

2) Optimo! Instruments noctaBNsieT 06HOB/IEHHbIV KOMM/EKT, NO3BO/AOLWMIA CTapbIM MOAeNsAM annapara npu He-
06X0AMMOCTN NPUKNaAbIBaTh Harpysky 1600 H.

4
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6.1.1 Ha 3akpensieHHOM npuvemHoMm 6710ke (1) B ucnbiTaTe/lbHOW Kamepe (CM. PUCYHOK 3) pacnonioXeHbl
Nbe303MeKTPUYecKoe yCTpoicTBO (2) ANst U3MepeHus cunbl TpeHns Flu koadpdpuumenTta TpeHus f. gepxalens
ncnbiTaTeNlbHOro gncka (3) ¢ aeKTpMYeckMM HarpeBaTes/ibHbIM 3/IEMEHTOM C TepMoperynstopom (4). Tepmo-

MeTp conpoTmBneHus (5), WTOKM npuBoga KonebaTenbHOro ABUXeHNA (6). CbeMHbI AepxaTenb UCMNbITaTeNb-
Horo wapwka (/), WTOK Harpy3o4yHoro yctpoicTsa (8).

1— npueMHbIit 6/10K. 2 — Mbe303/1IEKTPUYECKOE N3MEePUTESIbHOE YCTPOIICTBO; 3 — AepxaTesb UCTbITaTeNIbHOro AncKa:
4 — 3neKTpUYecknii Pe3NCTUBHbIV HarpeBaTeslb: 5 — TepMOMETp CONpOTUBEHUSA: 6 — LITOK NPMBO/A KONe6GaTeNbHOI [BIKEHNS;
7 — pepxatesib UCMbITATE/IbHOK LWAPUKA; 6 — Harpy30UHbIi LTOK; 9 — MCMbITATENbHbIA AUCK. 10 — MCMbITATE/bHbIN WapUK

PUCYHOK 3 — 3neMeHTbl UcnbITaTesIbHOM Kamepbl

6.1.2 KOHCTpPYKUMSA npuemMHoro 6s10ka ANS UCNbITaTe/lbHOrO AMCKa AO0J/XHa npegycMaTpuBaTb BCTPO-
€HHble WM HaBUTble BOKPYT NpMemMHOro 6510ka oxnaxgalmwme amMeeBuUKM 415 NogaepxaHus Temnepatyp uc-
nbiTaHns go 233 K. VcnbiTatenbHblii guck (9) n ncnbitatenbHblil wapuk {10) BCTaBNAKT B COOTBETCTBYOLLME
aepxatenu (3. 4) (cM. pucyHok 3).

6.1.3 O6bIYHO B Ka4YeCTBE HUXHUX UCMbITATE/IbHbIX 3/IEMEHTOB UCMNO/b3YIOT ANCKN. B KauecTBe BEPXHUX
ncnbiTaTesIbHbIX 3/IEMEHTOB MOXHO MCNO/Ib30BaTh WAaPUKN, LMANHAPBI, KOMbLA WKW 3NEMEHTbI CneumnanbHbIX
hOpM C COOTBETCTBYIOWMMN fepXKaTesisiMn (CM. PUCYHOK 4).
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1— TOYEYUHbI KOHTaKT, 2 — JINHEWHBbIV KOHTaKT. 3 — N/IOCKOCTHON KOHTaKT
PVICyHOK4 — WcnbiTaTenbHble 3/1eMeHTbI U aepxarenn ansa ctaHgapTHbIX TpVIGOJ'IOI'VI‘-IECKVIX KOHTaKTHbIX nap

6.2 MUKPOCKOMN C HUTAHBLIM OKY/IAPOM, rpagyvpoBaHHbIM AeneHnsmn 0.005 MM. Uan MUKPOMETPOM C
warom no 0.005 MM. YBesinueHne 4OKHO ObITb AOCTATOYHbIM A1 06ecnevyeHns ya06HOro n3amepeHus.

6.3 Wnpwuy, obecneumBatrolmini HaHeceHue 0,3 cM3 UMNbITYEMUTM CMAa304YHUIO MaTepuana.

6.4 MWHUET ANnMHON NpumMmepHO 200 MM C NPAMbIMU, KPYI/IbIMU, HE LapanalwlwnuMmn KOHYNKaMK.

6.5 luHaMOMeTprYEeCKNi KNoY C HavyaslbHbIM MOMEHTOM 3aTsXkn oT 0.5 4o 5.0 H * m.

6.6 YCTPOMCTBO yNbTPa3BYKOBOW OUYUCTKU.

7 PeakTunBbl n MmaTepuansl

7.1 VicnbiTaTenbHble Wapuknl* n3 ctanm mapkm AlS1 52100 TBepaocTbio no Poksenny (60 + 2) HRC no
wkane C. wepoxoBaTtocTbio noBepxHocTn C.L.A. (0.025 + 0.005) mkm. guameTpom 10 mMM.

7.2 VicnblTaTenbHbli ANCK1>M3 NepennaB/ieHHON B BaKyyMHO-Ayrosoli neun (VAR) ctanm mapkn A1S152100 ¢
OLeHKOli coiepXXaHnsa HeMeTanInYecknx BKIOYEHNIA B BUAe YpoBHS Harpyskmn 0,5 no ASTM E 45. metoagy D. Tun A
B cooTBeTCcTBMM C ASTW A 295 1M cymmMapHbIM 3HAYEHMEM COAEepPXaHUsa HeMeTanimyeckmx BkatoveHnii K1 S 10
no DIN EN ISO 683-17. cnonb3yoT OTOXXKEHHYIO 415 NOsTyYeHns cheponan3npoBaHHON 3epHUCTON KapOuaHoi

OASM Handbook. «Friction, lubrication, and wear technology». Vol. 18. October 1992.
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CTPYKTYpbl CTaslb TBEPAOCTbLIO Mo Pokeenny (62 + 1) HRC no wkane C. lWnndgoBaHHble NOBEPXHOCTU AMCXa O4YnLLa-
10T OT OCTaTKOB WM OBabHbIX MatepuanoB. FeomeTpuyeckyto popmy o6paboTaHHOM NOBEPXHOCTU AKCKa onpe-
OeNnsioT YeTbipbMs 3HaYeHnsiMu: 0.5 < Rz < 0.650 mMkm. 0,035 Mkm < C.L.A. < 0,050 mkm; 0.020 < Rpk < 0.035 MKkm
1n 0,050 < Rvk < 0,075 mMkm. luameTp gucka — (24.0 = 0,5) mm, TonwmHa — (7,8 + 0.1) Mm.

MpumevaHne 2— DIN 17230—1980 3ameHeH Ha DIN EN ISO 683-17.

7.3 Ounwarlwmnii pacTtBopuTeslb — TexHU4Yeckuin 6eH3nH Tuna 2-A no DIN 51631. (MPEAYMNPEXAE-
HWE! — NerkoBocnnameHsitowmniica. OnaceH gns 340poBbs.)

8 MNogrotoBka annapatypsl

8.1 Bk/ito4aloT UCMbITaTe/IbHYIO MalWnHY U caMmonucel 1 nepeg npoBefeHVeM UCNbITaHUA NporpesarT
B TeyeHue 15 MuH.

8.2 Bblb6ypaloT napaMmeTpbl TPEHUSA, COOTBETCTBYHOLWME MakKCMMaslbHbIM MUKOBbIM 3HAYeHUAM B COOT-
BETCTBUWN C UHCTPYKLUAMU U3TOTOBUTENSA.

MpumeyaHune 3 — B 6ONbLIMHCTBE C/y4YaeB 3TO BbIMOJIHAKOT YCTAHOBKOW B COOTBETCTBYIOLLEE MOSIOKEHME
NON3yHKOBOrO Mepekstoyaresns Ha a/71eKTpoHHo kapTe Ne 291.35.20E (Ha nepefHeli 4acTy aN1eKTPOHHOIO 060pyA0BaHNSA
NVLEBOI NaHenblo) U NOM3YHKOBOrO Nepeksitodatens Ha 3agHeli naHeny 6/10ka ynpassieHus.

8.3 YcTaHaBNMBalOT PeEryaaTop amninTybl Ha Hy/b.

8.4 YcTaHaBNMBalOT perysiaTop aMnauTyAbl xo4a B aBToMaTM4YeCKOoe MOJIoOXeHMe.

8.5 YcTtaHaBnmBalT 4acTtoTy Ha 50 'y n npoAo/kuTesibHOCTbL Ha 2 4 00 MmuH 30 ¢ B COOTBETCTBUN C UH-
CTPYKUMAMU N3FOTOBUTENSA.

8.6 YcTaHaBnMBalOT YyCUUTeNb Harpysky Ha napameTp, COOTBeTCTBYHLWMI npegnonaraemoi ucnbita-
Te/IbHOl Harpy3ke B COOTBETCTBUW C WMHCTPYKLMAMWU MU3rOTOBUTENSA. VcnbiTaHWEe MOXHO BbIMOAHATbL NpwU Mo-
CTOSAHHbIX HOPMa/ibHbIX Harpyskax ¢ uHTepsasnamu nawoc 100 H, HaunHasa c naoc 100 H.

MpumeyvaHne 4 — Bo6onee no3gHnx mogensx SRV ycunmtenb Harpysku ycTaHaB/IMBaeTCSH aBTOMATUYECKN.

8.7 YcTaHaBnmBaloT TpebyeMyto amnanTyay 1 KaimépyloT camonucel, B COOTBETCTBUN C UHCTPYKLUAMU
N3roToBUTeNsl. Bbi6GupaloT TpebyeMyto CKOPOCTb 3anucu guarpaMmeil.

9 MNpoBegeHne UcnbiTaHnsa

9.1 YcTaHOBKa UCNbiTaTe/IbHbIX 3/IEMEHTOB U 06pa3ua CMa304YHOro mMacsa B UCnblTaTes/iIbHYHO Kamepy

9.1.1 OunwalT UCnbiTaTeNbHbIA WapKK, AepxaTenb Wapuka n auck nabopaTtopHoit candeTkoii, cmo-
YeHHOW ounwawmm pacteoputenem Tuna 2-A no DIN 51631, 4o nonyyYyeHUs yncTol candeTkn, NCnonb3ys
CTOWKMe K BO3AelCTBUIO pacTBOpuUTesiel nepyatku. MNorpyxarT WwWapuk 1 AUCK B XUMUYECKNIA CTakaH C 04u-
warowmnm pacTteopuTesiemM, NoOMeLaloT CTakaH B Y/1bTPa3ByKOBYIO 6aHIO U BblAepXuBatT B TeyeHne 10 MUH.
Hacyxo BbITMpaloT gepxaTenb Wapuka, UcnbiTaTeslbHbIl WapuK U ANCK YNCTOW candeTkoli, obecneynBas oT-
CYyTCTBME NOJIOC HA NMOBEPXHOCTHU.

9.1.2 Y6exaarlTCs, YTO MallMHa He HarpyxeHa (nokasaHue Harpysku JO/IKHO 6bITb MUHYC 13 nnam MuHyc
14 H), n ycTaHaBNMBalOT AepxaTeb Wapuka (gepxaTenb BePXHEro ajfieMeHTa).

9.1.3 NMomewatoT 0.3 cM3 NCNbITYEMOro CMa3o4yHOro Mmatepuasa Ha OYNLWEHHbIW ANCK. 3aTeM ycTaHaB-
nuBaloT AMCK (MomewatroT Ha 610K). 3aTArMBalOT 3aXNUMHOW BUHT A0 NOAB/IEHUS CONPOTUB/IEHUS.

9.1.4 MnHUETOM NoMeLlalT OYNLLEHHbIN Wapuk B pa3obpaHHbIli, OUNLEeHHbI/ U BbICYyLIEHHbI gepxa-
Tenb wapuka. 3atarnealoT 3aXXUMHOW BUHT A0 NOSAB/AEHUS CONPOTUB/IEHUS.

9.1.5 YcTtaHaBnuMBaloT lepXaTesb WapuKa C UCMbITaTe/IbHbIM LIAPUKOM B UCMbITATENIbHYIO Kamepy.

9.1.6 BknoyaloT HarpesaTtenb 1 NpeaBapuTeNIbHO HarpeBatloT gepxaTesb AuUcka Ao Temnepartypbl 50 °C.

9.1.7 MpuknagbiBaloT Harpy3ky 50 H. 0cnabnaoT 3aXUMHblIe BUHTbI Ha AepXaTesifax Ancka v wapuka u
cpasy 3aTtaArMBatoT UX AUHAMOMETPUYECKMUM K/THOHOM [0 MOMOHTA 3aTsaXKn 2,2—2.5 H « M.

9.2 TlpoBegeHne UcnbiTaHUA

9.2.1 Hayano npoBefeHnA UCnbiTaHUsA

9.2.1.1 BblgepXuBaloT UcnbiTaTesibHble 3/1IEMEHTbI U UCMbITyeMOe Macso B TedeHue 10 MUH AnA cTabu-
nnsaunn TemnepaTtypbl UChbITaHUA. cnbiTaHWe MOXHO NPOBOAUTL MPY MOCTOSIHHBLIX TeMnepaTtypax, Bbl6upa-
emblx ¢ warom 10 K (10 BC) B uHTepBane o1 233 go 553 K (oT muHyc 40 ®C go natoc 280 5C).
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MpumeyaHune 5— HavyanbHas TBepAoCTb cTanm mMapku AlSI 52100 62,5 HRC npu TemnepaType oKpyXxatoLueri
cpefpbl cHUxaeTcs Ao 61 HRC yepe3 100 4 npu TemnepaTtype 149 'C n paccMmaTpuBaeTcs Kak ropsvas teepgoctb 60 HRC
B TeyeHne 100 yl).

9.2.1.2 MNocne cTabunusaynmn TemnepaTypbl BKAOYalOT nogadvy 6ymarn camonucua {uiv KomnbioTep) u
onyckarlwT nepo camonucuya. HaxmmalT Ha Tym6sepHbIi nepeknoyvaTenb 3anycka npuBoda N yaepXuBaroT
ero HaxaTbIM A0 Tex nop, Nnoka TanmMmep He HaYHET OTCYET, U yCTaHAB/IMBAKT PErynsiTop aMnanTyAbl xona Ha
1,00 mm.

MpumeuyaHne 6 — 3HaueHVe amMNIUTYAbl Xo4a CeayeT Neproanyecky NPoBepsiTb, U3Mepsis A/INHY [LOPOXKY
M3HOCA U BbIUMTas U3 Hee AvaMeTp MATHA M3HOCA LapuKa. PasHOCTb He 40/HKHA MpeBblwarth + 10 % yCTaHOB/IEHHOO
3HAUEHVs1 aMINIUTYAbl XO4a.

9.2.1.3 Yepes 30 ¢ npu oTcyeTe no uyucpoBomMy TaMepy yBenmumaloT Harpy3ky Ao 300 H n npoBogaTt
MUcnblTaHWe Npu 3Tol Harpy3ke B TeyeHue 2 4+ 15 c.

9.2.2 3aBepweHne ucnblTaHnA

9.2.2.1 McnbiTaHne aBTOMaTU4YeCKn 3aBepliaeTcs No LUAPPOBOMY TaillMepy MO MCTeYeHUU npeaBapu-
Te/IbHO YCTaHOBJ/IEHHOTO BPeMeHW. VcnbiTaTe/ibHasAs MallnHa OTK/10YaeTCA aBTOMaTUYEeCKU.

n pnmedaHne 7—B KOHLE UCMbITaHUA NMTaHWE OTK/THOYaeTCA aBTOMaTUYECKIN.

MpumeyaHne 8— Ecnu uz-3a 3aaMpa KOIEPULMEHT TPEHUs NpeBbIWaeT npejenbHoe 3HadeHune f = 0.35. uc-
MbITaHne A0/HKHO 6bITb NpepBaHo. ECM MaluvHa He OTK/IH0UAETCS aBTOMATUYECKM, €€ OTK/THOUAIOT BPYUHY!HO.

9.2.2.2 MNocne 3aBeplleHns UCMNbITaHUA OTK/IOYAKOT HarpesaTtesib, CHOBa BK/lOYaloT NuTaHue u ansa pas-
6OPKN CHUXAKT Harpy3ky A0 MUHYC 13 nnn muHyc 14 H.
9.2.2.3 YaansaT v ounwaloT UCMbITaTeslbHbINM Wapuk n auck no 9.1.1.

9.3 OueHka

9.3.1 MomewaoT OUMLEHHbI UCNbITaTE/bHbIN WAaPUK B COOTBETCTBYIOLWMIA AepXaTeslb U C UCNOJb30-

BaHMEM MUKpOCKONa M3MepsalT WNPUHY NaTHa naHoca (d,) B HanpaB/ieHUW CKOMbXeHus n ewe pas (d2) nop,
yrnom 90e K HanpaB/lIeHU CKoMbXeHns d, ¢ ToyHocTbio Ao 0,01 mMm. 3a gnameTp nATHa ndHoca WSD nan Wy
NpUHUMalOT cpeaHeapuMeTYeckoe 3HavyeHne AByx namepeHuii [WSD = (d, + d2)/2). Ecnu gnameTp naTHa
n3Hoca B 1.1 pa3a MeHblle KOHTaKTHOro gnametpa Fepua, AN BbluncrieHnss ob6bema nsHoca WV nsmepsior
npoduab NATHa M3Hoca B LeHTpe. Ecnu gnameTp nATHa M3Hoca B 1,1 pa3a 60/blue KOHTAKTHOroO AnameTpa
Fepua, perncTpupyroT TO/IbKO AnameTp nsATHa n3Hoca (CM. pPUCYHOK 5). Heo6xoanmmMo Mcnosib3oBaTb 06beM
n3Hoca VW, mm3.

MpumeyaHne 9 — MNpegnoyuTnTesnbHO onpeaensaTb 06bem n3Hoca. Npoueaypbl U3mMepeHns Npocunsa nsHoca u
BbluMC/eHns1 obbeMa n3Hoca npuBegeHbl B DIN 51834-3:20082>

' 'Zaretsky E.V., «Tribology for aerospace applications», STLE SP-37, 1997. p. 358.

21 floctyneH B Hemeukom nHCTUTYTe no ctaHgapTusauumn DIN. Beuth Verlag GmbH, Burggrafenstrasse 6, D-10787
Berlin. Germany.

8
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HanpskeHHoe cocTosiHMe no epuy

ansa ctanm mapkm AlS1 52100 B KOHTaKTHOI nape wapuk/anck

KoHTakTHOe gaBneHune P. H/Mkr KoHTakTHbIi gnameTp d. MM

PTtax“ makcumanbHoe aasnexve epua (H/bim2);
"average ~ cpegHee gasneHue Mepua (H/MM2)

PucyHok 5 — OLeHKa KOHTaKTHOrO AaB/ieHUs 1 KOHTaKTHOro Avamerpa Fepua npw UcnbiTatesbHOM Harpy3ske

9.3.2 Mpu HeobXo4MMOCTU [AOMOJSIHUTENILHOIO aHasiM3a W3HOCa BbINOJ/IHAIT NPOPUIOMETPUYECXYIO
OLEeHKY MATHAa U3HOCa Ha UCMbITaTe/IbHOM AUCKE B COOTBETCTBUU C UHCTPYKUMAMU N3roToBUTENS Npoduno-

meTpa.
9.3.3 OnpefensatoT MUHUMalbHbIA U MakCUMasbHblli KO3 MULNEHTbI TPeHUs fmax n koadpdpuun-
eHTbl npu 15. 30. 90 1 120 muH (f,s, f30, /n20) no gnarpammMme camonucua Uam ¢ NOMOL b0 KOMNbOTEpa C

TOo4yHOCTblO g0 0.001 (CM. puUCyHOK 6).

9.3.4 Ecnun Ha camonucue Unu ApyroMm BbIBOAHOM YCTPOACTBE PErUCTPUPYIOT CUIbHble KoneGaHus (Wu-
puvHa nonocbl He meHee 0.005) kKoadhuLMeHTa TpeHNA BNN3KO K TOUKe U3MepeHns KoaddurumeHTa, 3annchl-
BaloT cpefgHeapuMeTMyeckoe 3Ha4YeHne N aMnanTyay koneb6aHuii B aToil ToUke (CM. PUCYHOK 6).
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0,15 y
0.10
0,05
15 30 45 60 75 90 105 120

MNpoAo/MKUTENTBHOCTE UCMbITAHUSA, MUH

MpoTokon ncnbliTaHna

McnbiTyembli Harpy3ska. H YactoTa. Ny Amnantyga Temnepatypa. *C
CMas304HbIli MaTepuan xo4a, MM
XXXX 300 50 1 50
wn | s 1 % I Uro cL d2 Wy, Mm
0,102 1 0,128 0,113* 0,110 0,128 0,120 0,56 0,44 0,50

* CunbHble konebaHms ot 0 110 Ao 0,116

1— Npu 3HaUUTENbHBLIX KONebaHnAX ykas3blBaloT cpegHeapumeTMyeckoe 3HaveHe u amnanTyay

PucyHOK 6 — [uarpaMma, perucTpupyemasi CamornmcLem, v NpoToKO/ OLEHKM KOI((ULNEHTOB TPeHNs!
1 IMaMeTPOB MATEH U3HOCA

9.3.5 MpeAenbHy0 Harpy3Ky MOXHO [OMOSIHUTE/IbHO ONpeAeninTb Kak reomeTpuyeckoe gaB/ieHNE KOH-
TakTa P OBOT B KOHUe ucnbiTaHusa no opmyne

AFU
2
geom |\ (2)

rae FM— HopManbHas cuna (Harpyska npu UcnbiTaHum);
INK— cpepHeapudmMeTnyeckoe 3HauYeHne gnameTpa nsATHa N3Hoca.

10 MMpoTokon McnbITaHWui

10.1 PernctpupytoT criegytoume gaHHble.

10.1.1 MapameTpbl, UCMOJIb3YyEMbIE 4151 OL,EHKN MaTepunasos.

10.1.1.1 TemnepaTtypy npoBefeHns ncnbitTaHus. BC.

10.1.1.2 NcnblTaTeNlbHYH Harpysky. H.

10.1.1.3 YacToTy ucnbiTaHus, 'y,

10.1.1.4 AMNAUTYAY Xo4a nNpu UCnbiTaHUU, MM.

10.1.1.5 MaTtepwuan ncnbiTartesIbHOro wapuka.

10.1.1.6 MaTepuan ucnblTatesIbHOro AUcKa.

10.1.1.7 O6pasel, NCNbITYEMOro CMa3o4yHoOro macna.

10.2 PeructpupytoT pesysibTaTbl M3MEPEHUS NATHA U3Hoca Ha wapwuke dv d2 n cpegHeapudmeTnyeckoe
3HauYMHMe gnameTpbl NATHa n3Hoca WK.

10.3 PernctpupytloT Bce pesynbTaTbl onpegenieHns KoadduyneHta tpedna fmin, /Tax, /is, f90, 190, f120
M aMnanTyay nobbiX CUIbHbIX KONebaHUn KO3(hpULUMEHTOB TPeEHMS U. ecnu TpebyeTcs Mo cneuudukaymnm,
BK/IIOYAIOT AnarpaMmmy.

10.4 PernctpupytoT rnybuHy nATHaA M3HOCA Ha HWXHEM UCMbITaTe/IbHOM AWNCKe, eC/In CHUManucb noka-
3aHuA npoduaomeTpa.

10
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11 MpeumsnoHHOCTb U CMeLleHne

11.1 flaHHble AN onpeAeneHns NPeun3MoHHOCTU HacTosAlWero metoga 6bian nonyyeHosl no DIN 51834-2.
22 y4yacTHMKa Mexn1abopaTOpHbIX UCMNbITaHWI UCMbITbIBaSIM Ha annapate SRV Tpu CMa30ouHbIX Macfia: MoTop-
HOEe Macno, NPOTUBOM3HOCHOE rMApaB/INYecKoe Mac/io U NPOMbIL/IEHHOE NPOTUBO3aANPHOE TPAaHCMUCCUOHHOEe
Macno. MicnbelTatesnibHaa Harpyska A/19 MOTOPHOro U rnapaeanyeckoro macen cocrtasnsana 300 H. a gna tpaHc-
MUCCUOHHOro Macna — 200 H. [lna Bcex Tpex UCNbITYeEMbIX Maces1 Temneparypa ucnsitaHna coctasnana 50 °C,
yactota — 50 'y namnantyga xoga — 1 mMm. CpefHue KoaddPuLMeHTbl TPEHUA BapbUpoBanCh B AMana3oHe oT
0.126 po 0.140 gna MmoTopHOro macna, ot 0.111 go 0,119 — pnga rugpasnuyeckoro macna n ot 0.112 go 0,127 —
AN TPAaHCMUCCUMOHHOTrO mMacna. CpegHeapudmeTnyeckne 3HadeHUss BeIMUMHbLI NATHA u3Hoca wapuka WSD co-
ctasnisanu 0.77 Mm AN MoTopHoro macna. 0.51 MM — ana rmgpassivveckoro macsa n 0.62 Mmm — Ana TpaHCMUC-
CUOHHOro macnal).

11.1.1 Tekywune nokasatenn Npeyn3nNoOHHOCTN Bbln NoNyYeHbl B cooTBeTcTBUM ¢ DIN 51834-2 Ha ocHOBe
pe3ynibTaToB MeXAyHapoAHbIX MexnabopaTopHbIX UcnbiTaHnii 1997— 2000 rr. c ucnonb3oBaHnem FN = 300 H,
amnantyabl xoga 1 mm. 0.03 cm3 cma3ovHoro matepuana u temnepatypbl 50 °C.

NMpumeyaHue 10— 3HayeHVs1 NOBTOPSEMOCTU U BOCMPON3BOAUMOCTYM 3aBUCAT OT 06pasLja CMas3oyHOro macna.
B 11.2.1.1 n 11.2.1.2 npuBeAeHbl MakCUMasibHble 3Ha4YeHus. B eAMHNYHBIX cryvasx 60n1ee HU3Kue 3HadeHns Bbian onpe-
AeneHbl B MeXnabopaTopHbIX CPaBHUTE/IbHbIX UCMbITaHNAX B cooTBeTCTBMU ¢ DIN 51834-2.

11.1.2 3HavyeHUs NPeyn3noOHHOCTU BblIN YTOUYHEHbIl. Pe3ynbTatbl 6blM ony6nmMkoBaHbi2)-3)4) n 3aperun-
CTpUpoOBaHbl B BUAe HOBOro nccnefoBaTenbCckoro otyeTas).

MpumeuyaHune 11 — «MoBbileHne TeMNEPATYpbl UCMbITaHUsA 40 150 "C B3aMMOCBSI3aHO C aHTUOKUC/TUTE b-
HbIMU CBOICTBaMM MCMbITYEMOro CMa304HOro Macsia v NpoTUBO3aAUPHBLIMU NMPUCAAKaMy, MOAXOAAWMMMN ANS 4aHHOM
Temnepatypbl, a TaKkke ¢ OTCYTCTBMEM 3aaupa npu Temnepatype 150 'C. B gaHHOM cyyae NMoBTOPSIEMOCTb U BOC-
NPOV3BOAVMOCTbL AJ151 UCTIbITaHWIA Mpu Temnepatype 150 "C HaxofsATcs B YCTAHOB/IEHHbIX NMpeAesiax npeunsvoHHOCTH
{cm. nccneposatenbckuii otyeT RR:D02-1454)».

11.2 MpeuynsnoHHOCTb

Mpeun3noHHOCTb HacToALWEero MeToAa UCMNbITaHNS, onpeAesieHHas CTaTUCTUYECKUM aHasiM3oM pesy/slb-
TaToB MexnabopaTopHbIX UCNbITaHWU, onucaHHblx B 11.1. cnepytowas.

11.2.1 CpegHeapudMeTnyeckoe 3HauyeHne gunameTpa nNsaTHa usHoca wapuka WSD

11.2.1.1 NoBTOpPAEMOCTb (CXO4UMOCTb) I

PacxoxaeHvne mMexay pesynbTatamMn nocsiefoBatesibHbIX UCMAbITaHUI, MNO/YYEHHBIMU OAHUM U TEM Xe
onepaTopoM Ha OAHOM 1 TOi e annapaType Npu NOCTOSIHHbIX Paboymnx YCNOBUAX HA UAEHTUYHOM MaTepuane
B TeYeHne ANNTEeIbHOTO BPEeMEHU NPU HOPMasibHOM M NPaBU/IbHOM BbIMO/IHEHUN MeTOAa, MOXeT npeBbllaTb
0.07 MM TO/NIbKO B OAHOM criyyae u3 20.

11.2.1.2 BocnpousBognumocTtb R

PacxoxpaeHvne mexay ABYMSI €AVHUYHLIMWU U HE3aBUCUMbIMU pe3ynbTaTaMu, MOJSIyYeHHbIMU pasHbIMU
onepaTopamMu B pa3/inyHbiX 1abopaTopusix Ha NAEHTUYHOM MaTepuane B Te4eHWe AINTENIbHOTO BPEMEHU npu
HOpPMasibHOM ¥ NPaBU/IbHOM BbIMO/IHEHUM MeToAa, MOXeT npeBblwaTk 0.2 MM TO/IbKO B 0gHOM cny4vas u3 20.

11.2.2 KoadpdpuuneHt TpeHus f

11.2.2.1 TMoBTOPAEMOCTb (CXOAUMOCTb) I

PacxoxaeHve Mexay pesynbTatamMu nocsiefoBatesibHbIX UCMbITaHUM, NOMYYEHHBIMU OAHUM U TEM Xe
onepaTopoM Ha OAHOI 1 TO e annapaType Npu NOCTOSAHHbIX Pa6oynX YCNOBUAX HA UAEHTUYHOM MaTepuane
B TeyeHue ANTENbHOIO BPEMEHN NPU HOPMasibHOM M MPaBU/IbHOM BbIMO/IHEHUN MeTOAa, MOXeT npesBblliaTb
0.01 TonbKo B ogHOM cnydae u3 20.

1) MoaTteepxgatoLme AaHHble xpaHaTcs B LUTa6-kBapTnupe ASTM International n MoryT 6bITb NOMy4YeHbI MO 3anpocy
nccnegoBatenibckoro otyeta RR:D02-1454. [laHHble MeX/1abopaTopHbIX UCMbITaHWA Npy TemnepaTtypax 80 "C 1 120 "C
cofiepxarcs B uccregosare/si.ckoM ot4yete RR:D02-1579.

2) Tribologie & Schmierungstechnik. 44(6). 1997. p. 284.
3) Tribolog»e & Schmierungstechnik. 46{2), 1999. p. 36.

4) 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, p. 199—209.

5) NopTBEpXAatoLWme AaHHbIe XpaHATcsa B LUTa6-kBapTpe ASTM International n MoOryT 6bITb NOMy4YeHbI MO 3anpocy
nccnepoBatesnibckoro otyeta RR:D02-1454. laHHble Mex/1abopaTopHbIX UCMbITaHUA Npyu Temnepartypax 80 “Cu 120 “C
cofiepxarcs B uccnegosarenibckom otyete RR:D02-1579.
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11.2.2.2 BocnpoussogmmocTb R

PacxoxpaeHne mexay ABYMS €AVWHWUYHBbIMU WU HE3aBUCUMbIMU pe3ysibTaTaMu, MNONYYEHHbIMU PasHbIMK
onepaTtopamu B pa3/inyHbiX 1abopaTopusax Ha NAEHTUYHOM MaTepuane B TeHeHUe A/INTENIbHOrO BpeMeHN npu
HOPMa/IbHOM W NPaBU/IBHOM BbINOJIHEHUN MeToAa, MOXeT npesbiwaTb 0.03 ToNbKO B ogHOM criyyae u3 20.

11.3 CwmeweHne

OueHKa TPEeHUS 1 NPOTMBOM3HOCHbLIX CBOWNCTB CMa304HOro MaTepuasna no HacTosieMy MeToAy He ume-
eT CMeLeHNsi, NOCKOIbKY KOadhduumneHTbl TpeHns n WSD moryT 6bITb onpefeneHbl TO/IbKO MPU YC/IOBUAX
HaCcTOSLLEro METoAa UCMbITAHUS.
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MpunoxeHne X1
(cnpaBoyHoe)
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Moka3zatenn Npeyn3noOHHOCTU, MNOJIYYEHHbIE NMPU UCNbITAHUU NPU BbICOKUX TeMnepaTypax

X1.1 Mo HacTosAweMy CTaHAapTy AOMYyCKaeT UCMO/Ib30BaTh Apyrne TeMneparypbl UcnbiTaHnsa, kpome 50 “'C, Ho no-
Kasarenun NpeLumsnoHHOCTM B pasgene 11 HacTosLero ctaHgapTa onpegeneHbl nNpu Temnepartype 50 'C. B Tabnmuax X1.1
1 X1.2 npuBefeHbl JaHHble MPELM3NOHHOCTH, onpeaenieHHble NMPY MeXAyHapo4HbIX MeX1abopaTopHbIX CPaBHUTENbHbIX
MCNbITaHWAX, NpoBeAeHHbIX B 2002 1 2003 IT. ¢ 1CMO/Ib30BaHNEM [iBYX TOBapHbIX Maces npu Temnepartypax UCrbiTaHui
80 'Cwu 120 "C no cpaBHEHMWIO C JaHHbIMU, NOAYYEeHHbIMWU NPY TemnepaTtype ucnbitaHusa 50 “C, ons Tex xe macesn.

Ta6nuua X1.1 — PesynbTarbl WECTbIX MeXAYHapoAHbIX Mex1abopaTopHbIX CPaBHUTE/bHBLIX UCMbITAHUA, NPOBEAEH-

HbIX B 2002 r/>

Mokasartens

l'op npoBeaeHnsa
MexnabopaTtopHbIX
CpPaBHUTE/TbHbIX
VCNbITaHWIA

VcnbiTyemoe macno

Crartuctmnyeckas
BesmumHa (D2PP)

Uncno cteneHei
cB0O60OAbI!

CpefHee 3Ha4veHne

CraHpgapTHoe oT-
K/IOHEHWe

Bocnpoussoau-
mocTb R

MoBTOpsieMOCTb
(cxoanmocTb) I

120
2002
MHpycTpnansbHoe macnio A
VG220
Koadhcoumum- AnameTtp
€HT TpeHusi nsATHa n3-
*END Hoca Lapuka
K-cpefHec
MM
31 29
0.0895 0,4824
+0.0095 +0,0226
0,0287 0,0654
(3agaHHoe (3apaHHoe
3HayeHne 3HaueHne
£0,03) £0,2)
0.0369
0,0132 0,035
(3apaHHOe (3apaHHOe
3HaueHne 3HaueHne
£0,01) £ 0,07)

Temnepatypa ucnbitaHus. *C

80
2002
MHayctprnansHoe macno A
VG 220
Koadhcpmunm- OunameTtp
€HT TpeHusA nATHa U3-
o%ND HOCa wWapuka
Kcpefkee-
MM
29 26
0.0919 0.4770
+ 0,00701 +0,0261
0.0203 0.00758
(3apaHHoe (3agaHHoe
3HaveHve 3HayeHne
£0.03) £0,2)
0,00778 0.026
(3apgaHHoOe (3agaHHOe
3HaveHve 3Ha4veHve
£0.01) £ 0.07)

SO
2001
MHayctpuansHoe macnio A
VG220
Koadpcpmunm- AunameTp
€HT TpeHuA NATHA U3HO-
AEND Ca wapuka
NecpepHee-
MM
33 34
0.1006 0.4683
+0.0128 +0,0216
0.0369 0,062
(3agaHHoe (3apaHHOe
3HayeHne 3HayeHve
£0.03) £0,2)
0.00873 0,0266
(3apaHHOe (3apaHHOe
3HaYeHne 3HauveHve
£0.01) £ 0.07)

Ji*Cratuctnyeckuii aHanms 6onee 55 eAMHNYHBIX pPe3ysibTaToOB A1 UCMbITYeMOro Macna BbIMOSIHEH C NCMO/1b30Ba-
HMEM KOMMNbIOTEPHOV nporpammbl ASTM D2PP (ycrioBusi NpoBeAeHWs UCTbITaHWiA: Harpy3ka FN = 300 H, TemnepaTypa
T-50'C, Bpema f= 120 mvH. amnnnTyga konebanuii Jix = 1 MM. yactoTa konebaHuii ny= 50 'y, windoBaHHbIe ANCKN
13 cTasim Mmapkn AlSI 52100. noNupoBaHHbIe Wapukn 13 ctaim Mapkn AlS1 52100 gunametpom 10 Mm).
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Tab6nuuya X1.2 — Pe3ynbTaTbl CeibMbIX MEXAYHAPOAHbIX MeX/1ab0paTOpHbIX CPaBHUTEbHBIX UCTIbITaHWIA, NPOBeAEH-

HbIX B 2003 r.J]|

Nokasarternb

l'op, npoBefeHuA
Mex/1abopaTopH biX
CpaBHUTEbHbIX
MCNbITaHWA

Mcnbityemoe
Macso

CraTuctuueckas
BenuuvHa (D2PP)

Yucno cteneHei
cB0OGOAbI

CpepHee 3Ha4veHne

CraHgapTHOe oT-
K/IOHeHve

Bocnponssoau-
MocTb R

MoBTOpsieMoCTb
(cxoaumocTb) I

120
2003
MHaycTpuanbHoe macsio B
VG220
Koadhdomum- AnameTp
€HT TpeHusi nsATHa n3-
‘end HOCa Lapuka
~-cpepme«
MM
23 27
0.0986 0.4835
+0.00839 +0,0189

0.0246 0.0548
(3apaHHOe (3apgaHHoOe
3HayeHne 3HayeHve

£ 0.03) £0.2)

0.00439 0.0277
(3apaHHOe (3apgaHHoe
3HaueHune 3HaueHue

£0.01) £0.07)

Temnepatypa ucnbmaHust. 'C

ao
2003
MHaycTpuanbHoe macno B
VG 220
Koadpbdpmupm- AnamveTp
€HT TpeHusi nsATHa U3-
9%ND Hoca Liapuka
NecpefgHee'
MM
24 27
0.1038 0.4030
+0.00699 +0.0257
0.0195 0.0747
(3apaHHOe (3apgaHHoe
3HayeHne 3HayeHne
£ 0.03) £0,2)
0.00491 0.0326
(3apaHHOe (3apaHHOe
3HayeHne 3HayeHne
£0.01) £0.07)

50
2000
MHaycTpuanbHoe macno B
VG 220
Koadbcpunup- [AnawveTp
eHT TpeHust nATHa U3-
*END Hoca Wwapuvka
'“k-cpeaHeel
MM
39 45
0.1105 0.47397
+ 0,00891 +0.0403
0.0254 0.1146
(3apaHHOe (3apaHHOe
3Ha4veHne 3HayeHne
£ 0.03) £0.2)
0.00772 0.6680
(3apaHHOe (3apaHHOe
3Ha4veHue 3HayeHne
£0.01) £0.07)

Cratnctnyeckunii aHanms 6onee 43 eAVHNYHBIX Pe3yNbTaToB A1 MCNbITYEMOro Macsia BbIMNOJIHEH C UCMOb30Ba-
HMeM KoMnbloTepHoli nporpaMmmMbl ASTM D2PP (ycrioBusi NpoBeAeHNs ncnbiTaHwii: Harpyska FN= 300 H. Temnepatypa
T=50"C, Bpems t = 120 M1H. amnAnTyaa konebaHuii Ax = 1 mm. yacToTa KonebaHuii Nv=- 50 . WwaMdoBaHHbIe ANCKN
13 ctanin mapkm AISI 52100. nonnpoBaHHble LWapyKn 13 cTam Mmapkn AlS1 52100 gnametpom 10 Mm).
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Mpunoxenne JA
(cnpaBoyHoe)

CBO/,0HMSA O COOTBETCTBUN CCbIJIOYHbLIX CTaHAAPTOB MeXrocyAapCTBEHHbIM cTaHgapTam

Ta6nnua A1

O603HaqeHVe
CCbVIOYHOrO CTaHaapTa

ASTMA295
ASTMD4175
ASTM D 5706
ASTM D 7421
ASTM E 45

ASTM G 40

DIN ENISO 683-17
DIN 51631:1999
DIN 51834-2

DIN ENISO 13565-2:1998

CreneHb
COOTBETCTBYIS

O603HaueHVE N HAVMEHOBaHYVIe COOTBETCTBYHOLLETO MEXXTOCY,AAPCTBEHHOO
CTaHgapra

o o o

* COOTBETCTBYHOLLWIA MEXTOCYAAPCTBEHHbIV CTaHAAPT OTCYTCTBYET. [JO €ro NPUHSITUSI PEKOMEHAYETCS WCMO0/b30-
BaTb NEPeBO/, Ha PYCCKUii A3bIK AHHOTO CTaHAapTa.
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