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B pabote paccmoTpeHa u3BecTHasi MOJENb THAPOJMHAMIYECKOTO TPEHHUS, OCHOBaHHAsl HAa 0000IEHHOI
3aBHCHMOCTH DUPUHTA U YIUTHIBAIOIIAS SIBIICHIE CAMOPa30TpeBa MacIsTHOH TIEHKY. BBouTCs oHATHE 3(-
¢exTrBHOTO K03((hUIEeHTa TPEHUS, UCIIOIB30BAHIE KOTOPOTO MO3BOJISAET BHIIOIHITH TUHAMUYECKHE pac-
YETHI MOJIINITHUKOB C YIETOM 3aBHCUMOCTH KOXP(PHUIMEHTOB TPEHHUS OT MUKINISCKH U3MEHSIOIIUXCS KOH-
TaKTHBIX CHJI 0e3 Bo3pacTaHus BpeMeHHU cdera. DhdekrnBHbIe KO OUIIMEHTH TPeHHS KOHTAKTOB C BHYT-
PCHHUM U Hapy>XHBIM KOJIBLAMH PAaCCUMTHIBAIOTCS AJIS AMANa30HA 3aJaHHBIX 3HAYEHUH MPOCKAJIb3bIBAHUS.
B pe3synbrare nmomy4arotcst 3aBHCUMOCTH d3PPEKTUBHBIX KOAPPHUINEHTOB TPEHUSI OT MPOCKATb3bIBAHUS H CE-
naparopa, ¥ TeJl KaueHHst. DTH 3aBUCUMOCTH UMEIOT TaKOM JKe BUJI, KaK M OOBIYHBIC KPUBBIC TPEHHS: TI0 MEpe
pocra npockanb3biBaHus 3)(HEKTUBHBIN KOAPYULIMEHT THAPOANHAMUYECKOTO TPEHUS CHAYala yBEJIN4MBa-
€Tcs ¥ IOCTUTAET HEKOTOPOro MaKCUMAIILHOTO 3HAUYEHHS, a ITOCIIE 3TOTO CHUXKAETCS, YTO BBI3BIBAETCS] CAMO-
pa3orpeBoM MaclsSTHOHN IUIEHKU U CHU)KEHHEM e€ BSI3KOCTH. YMEHbIIeHE K03 UIIMEHTa TPEHHS IPH paboTe
MOALIMITHAKA B CBOIO OYepeb IPUBOIUT K elI€ OoJblIeMy MpocKayib3bIBaHuIO. IIponecce ¢ Takoi «1monoxu-
TEJILHOW 00paTHOM CBA3BIO», €CIIU €r0 HEe PEPBaTh, IPUBOIUT K Bce OOJIbIIEMY pa3orpeBy Maciia, yMEHbIIIe-
HUIO TOJIIUHBI MAacsTHOM TUIEHKHW M, B UTOTE, K €€ pa3phbiBy, BOSHUKHOBCHUIO TPAaHMYHOTO TPEHUS, UHTEH-
CHBHOMY U3HOCY M CXBAaTHIBAHHIO. BennyrHa MpocKalib3bIBaHUs CenapaTopa, NPy KOTOPOU IOCTUTAETCS MaK-
cUMyM 3G HEKTUBHOTO KO3 PUINEHTa TPEHHUsI HA BHYTPEHHEM KOJIbLIE, SIBIISIETCS KpUTHUYEeCKor. B paccMot-
PEHHOM B CTaThe MpUMEpE KPUTHUECKOE MPOCKaIb3bIBaHKE cenaparopa coctaBmiio 11 %. JJomyckaemoe mpu
paboTe MOAMMUITHAKA MPOCKAIb3bIBAHUE JIOJDKHO OBITH OMpEeNIeHO ¢ YUETOM 3araca 1o OTHOIIEHHIO K €ro
KPUTHYECKOMY 3HAYCHHIO.
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Abstract

The work considered the known hydrodynamic friction model based on the generalized Eyring equation
and taking into account the phenomenon of oil film self-heating. The concept of effective friction coefficient
is introduced, the use of which makes it possible to perform bearing dynamic simulation taking into account
the dependence of friction coefficients on cyclically changing contact forces without increasing the calcula-
tion time. The effective friction coefficients of the contacts with the inner and outer rings are calculated for
the range of specified slip values. As a result, dependences of the effective friction coefficients on slippage
of both the cage and the rolling elements are obtained. These dependences have the same form as conventional
friction curves: as slip increases, the effective friction coefficient first increases and reaches a certain maxi-
mum value, and then decreases, which is caused by self-heating of the oil film and a decrease in its viscosity.
A decrease in the friction coefficient during bearing operation, in turn, leads to even greater slippage. A pro-
cess with such a “positive feedback”, if not interrupted, leads to an increasing heating of the oil, a decrease
in the thickness of the oil film and, as a result, to its rupture, the occurrence of boundary friction, intense wear
and seizure. The amount of cage slip that achieves the maximum effective friction coefficient on the inner
ring is critical. In the example considered in the paper, the critical slip of the cage is 11 %. The slip allowed
during operation of the bearing must be determined taking into account the margin in relation to its critical
value.
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