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Paccmotpens! aBe MOAenM HOMHUHAJIBHOM ONTOBEYHOCTH NOAIIMITHUKOB KAa4E€HHS IO KOHTAaKTHOM
YCTaJOCTH, OCHOBaHHBIC HAa KOHLENINN AUHAMHYECKOTO HECYILEro HaNpsDKEHHUs: MOAU(UIMPOBaHHAS MO-
nenb Jlyanoepra-Ilanemrpena u moaens ['yntei-3aperikoro. [IpoaHaau3upoBaHO UX COOTBETCTBHE 3aKOHO-
MEPHOCTSIM BJIMSTHHS HA JIOJITOBEYHOCTH TIOANIMITHUKOB TEMIIEPATyphl U MAcIITa0OHOTO ()akTopa U YCTOMH-
YUBOCTb APAMETPOB 3TUX MOJIEIEH K YCIOBUSAM HX SKCIIEPUMEHTAIBHOTO ONPENEIECHNUS.

CymiecTBeHHas! 3aBUCUMOCTh KOHTAKTHOM JTOJITOBEYHOCTH MaTepHalia OT €ro YIPYTUX CBOWCTB ABISET-
Cs HETaTMBHOM XapaKTepHCTUKON Monenu ['ynTeI-3apenkoro, Tak Kak B MCCIEIOBAaHUIX TEMIIEPATypHOM
3aBHCHMOCTH CBOWCTB YCTAJIOCTH U3MEHEHHNE YIPYTUX CBOWCTB B BHOM BUJE HE MPUHUMAETCS BO BHUMa-
nue. Ilpunareiii B Moxudunmuposanunoii monenu JlynaOepra-Ilanemrpena macmtabHbI (akTop XOpOLIO
COOTBETCTBYET 3KCIIEPUMEHTAILHBIM JaHHBIM JJISl MIAPUKOTIOAMINITHIKOB C MapuKamu 110 25,4 MM, a B MO-
nenmu ['yntei-3apernkoro — ¢ mapukamu Oombiie 25,4 MM. Pe3ynbraTsl aHaidn3a YCTOMYMBOCTH DKCIEPH-
MEHTAJIBHBIX NTapaMeTPOB PACCMATPHUBAEMBIX MOJENEN K IMOKA3aTeIl0 CTENEHH B 3aBUCHMOCTH JIOJIFOBEY-
HOCTH OT HampshkeHui 6e3 MacirabHoro (akropa, pacCMOTPEHHbBIE Ha IPUMeEpe TOAIINITHAKA THITOpa3Me-
pa 32220, cBUAETENBCTBYIOT O TpeANouTHTENbHOCTH Mojienu Jlyanoepra-Ilanemrpena. MonngunmupoBan-
Hast Mmozenb Jlynnoepra-Ilansmrpena o0nagaer HeOOXOAMMBIMU 0a30BBIMU XapaKTEPUCTHKAMHU JIOCTOBEP-
HOCTH, OJJHAKO €€ NajbHeilee COBEPIICHCTBOBAHUE AOJKHO OBITH HANPABICHO Ha YyYET OCTAaTOYHBIX U
IKCIUTyaTAllMOHHBIX HANpPsDKEHHH, a TAKKe Ha aJIeKBaTHBIA yu€T MacTabHOro gakropa B pacyérax mapu-
KOBBIX NOJIIAITHUKOB C JUAMETPOM IIAPUKOB CBBIIIE 25,4 MM.

KiroueBble ci10Ba: MOANIMITHUK KayeHUs, TEMIIEPATypa, MaclITA0HbIH (akTop, TUHAMUYECKOE Hecyllee
HanpspKEHHUe, YCTaI0CTHAS JOJITOBEYHOCTb.
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Abstract

Two rolling bearing life models based on the concept of dynamic stress capacity are considered. They
are the modified Lundberg-Palmgren model and the Gupta-Zaretsky model. Consistency of these models
with patterns of dependencies of the bearing life from temperature and scale factor is analyzed. Stability of
the model parameters to the conditions of the experiments used to determine them is analyzed as well.

A significant dependence of the material contact durability on its elastic properties is a negative charac-
teristic of the Gupta-Zaretsky model, since in studies of the temperature dependence of fatigue properties,
changes in elastic properties are not explicitly taken into account. The scale factor adopted in the modified
Lundberg-Palmgren model is in good agreement with the experimental data for ball bearings with balls up
to 25.4 mm, and in the Gupta-Zaretsky model — for bearings with balls larger than 25.4 mm. The results of
the stability analysis of the experimental parameters of the considered models to the shear stress life expo-
nent in the life equation without a scale factor, considered on the example of a bearing 32220, indicate the
preference of the modified Lundberg-Palmgren model. The modified Lundberg-Palmgren model has good
validity characteristics. It requires further improvements aimed at taking into account the residual and oper-
ating stresses, as well as adequately taking into account the scale factor in calculating ball bearings with a
ball diameter over 25.4 mm.
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