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M3HOC KOHTAKTUPYIOIIKX IIOBEPXHOCTEN SBIISETCS BAXKHON XapaKTEPUCTUKOM B3aUMOIEHCTBUS TOPLIOB PO-
JIUKOB 1 OOPTOB KOJIET] POJMKOBBIX MOMIIMITHAKAX. L]enbro taHHo# paboThI SIBUIAch pa3padoTKa 3P PeKTUBHBIX
METOJIOB PacuéTa CKOPOCTH W3HOCA 3THX MOBEPXHOCTEH MpH MEPEeMEHHbIX AMHAMUYECKUX Harpyskax. B pac-
yéTax CKOpPOCTHU U3HOCA ILCTaJICﬁ TMOAIIMITHUKA KaK IMPaBUJIO UCIIOJIB3YCTCA HOHy‘II/IBIHI/Iﬁ OKCIICPUMCHTAJIBHOC
MOATBEPKICHNE NP THAPOJMHAMUYECKOM TPEHUH MTOJIIUITHUKOBBIX cTajiel 3akoH Apuapaa. Ha ocHoBanun
3TOr0 3aKOHA B CTAaThe MOCTPOCH METOA MPSMOIO IOLIArOBOrO pacdéra CKOPOCTH M3HOCA TOPLIOB POJIMKA U
60pTOB KoOJIeH IMpH NEPEMEHHBIX KOHTAKTHBIX HArpy3Kax M CKOPOCTAX CKOJIbXKCHHA. B cooTBeTcTBHMHM ¢ HUM
HU3MCECHCHHUEC HOpMaJ'II)HOI\/'I CHJIbI, CKOPOCTH CKOJILKCHUA U TOJIIIHWHBI MAacJITHOM MIEHKH B KOHTAKTE onpeacis-
ercsl IpU AMHAMUYECKOM pacyére MOJIIMITHUKA, a U1 Pacuéra MoJisi KOHTAKTHOTO JaBJICHUS IPUMEHSETCS
METO/ KOHCUYHBIX 3JIEMCHTOB. MHuoromaccoBas MOJ€CJIb AMHAMUKU ITOAIIHUITHHKA BKJIIOYACT B cebst MOAECJIb KOH-
TAaKTHOI'O TPEHUS, IIO3BOJIAIONTYIO AACKBATHO BOCIIPOU3BOANUTDL YCJIIOBUA TMAPOANHAMNYCCKOTO KOHTAKTa TBép-
npix Teil. C uCcroab30BaHUEM 3aBHCUMOCTH JOJITOBEYHOCTH HOALIMITHUKOB OT NapaMeTpa MAacisHOTO CIIos U
JKCIIEPUMEHTAIBHO 3aMEPEHHBIX CKOPOCTEN N3HOCA OALIMITHUKOBOH CTaN MOTy4eHa 3aBUCUMOCTh KO3 hu-
IIMeHTa U3HOCA OT MapaMeTpa MacisIHOTO cJI0sl. MeTo IpsIMOro pacuéra BKIIIOYAET OOJIBIIOE KOJIHIECTBO BbI-
YHCJICHUH, KOTOPBIE AENAI0T HENPO3PaYHbIM BIMSHHUE Ha CKOPOCTh 3HOCA OTAEbHBIX (akTopoB. B 3T0ii cBs3n
MPEeATIOKEH TaKKe METOJ] pacyéra CKOPOCTH M3HOCA 110 YCpeIHEHHBIM napaMeTpaM. C MOMOLIBIO 3THX ABYX
METOJ0B BBIITIOJITHCHBI paC'-IéTBI HN3HOCA TOPLIOB pOJIMKA U 6opTa BHYTPCHHEI'O KOJIblla ABYXPAJAHOTIO KOHUYC-
CKOTO pOJMKOMOAIMIHKKA. PaccMoTpeHsl cepruueckas Gopma Toplia pojiHKa, KOHHYECKas, TOpooOpa3Has
BBIITYKJIass U BOTHyTast (opmbl Topua Oopra. ConocTaBieHHe 3HAUEHUH CKOPOCTEH M3HOCA, pacCUUTAHHBIX
IBYMsI METOZaMH, TTOATBEP>KAAET IPHEMIIEMYIO TOYHOCTh pacuyéra Mo yCcpeqHEHHBIM Mapamerpam. M3 nomy-
YEHHBIX PE3yJbTaTOB, B YACTHOCTH, CIEIYET, YTO TOPOOOpa3Hask BOTHYTasl OBEPXHOCTh TOpLA O0pTa Mo3Bo-
JSIET 10 TPEX pa3 YMEHBIIUTH CKOPOCTh H3HOCA B CPABHEHUH ¢ KOHMYECKOM TOBEPXHOCTHIO.
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Abstract

Wear of the contact surfaces is an important characteristic of rib-roller end interaction of roller bearings.
The purpose of this work was to develop effective methods for calculating the wear rate of these surfaces
under alternating dynamic loads. In wear rate calculations of bearing parts, as a rule, the Archard's law is
used since it has been verified in hydrodynamic friction testing of bearing steels. In the paper, based on this
law, a direct step-by-step wear rate calculation method for rib-roller end contact at variable loads and sliding
speeds is developed. According to it, normal force, sliding velocity and contact oil film thickness are deter-
mined in bearing dynamic modeling, and the finite element method is used to calculate contact pressure fields.
A multi-mass bearing dynamic model includes a contact friction model, which allows adequate description
of hydrodynamic contact behavior of solid bodies. Using bearing life dependence on the oil film parameter
and experimentally measured bearing steel wear rates, the dependence of wear coefficient on the oil film
parameter is obtained. The direct calculation method involves many computations, which make individual
factor influence on wear rate non-obvious. In this regard, a method of wear rate calculation with averaged
parameters is also proposed. Using these two methods, rib-roller end wear calculations for a double-row
tapered roller bearing are implemented. Spherical shape of the roller end, conical, toroidal convex and con-
cave shapes of the rib are considered. Comparison of wear rates obtained by the two methods confirms ac-
ceptable accuracy of calculations with averaged parameters. The obtained results in particular demonstrate
that toroidal concave rib surface allows reducing the wear rate up to three times in comparison with the
tapered surface.
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