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Pa3zpabortan aHanuTHYecKuii MeTOZ pacdéra mapaMeTpoB KOHTAKTa NMPU KadeHWH LIHUIHHIPHYECKOTO
TeJa, UMEIOIIET0 TOHKHUHA BSI3KOYIIPYTU IIOBEPXHOCTHBIN CIIOH, 110 HeZehopMHUpyeMoii Harpapstomeid. Me-
TOJI OCHOBAH Ha YIPYTO-BI3KOYNPYroi aHAIOTHH U aCUMITTOTUYECKOM MPUOJIMKCHUN TOYHOTO PEIICHUS 3a-
Jla4ll TEOPUHU YIPYTOCTH Il TOHKOM IOJIOCHL. PacCMOTpeH pexuM yCTaHOBUBLIETOCS KaueHUsI TP 3a/1aH-
HBIX 3HAUCHUSIX HOPMAJIBHON HArpy3KU U CKOPOCTH TIEpEeMEITICHHS IIEHTpa Tella KaueHus. B mpumepe pacuéra
3HAUYEHUS UCXOJHBIX apaMeTPOB COOTBETCTBOBAIM OIOPE IIAXTHOTO CKHUIIA C AJIEMEHTAMH KAUeHUS B BUJIC
CTAITLHBIX POJIMKOB C MOJIMYPETAaHOBBIM 00010M. [1oMydeHbl 3aBHCHMOCTH CHITBI CONTPOTHBIICHUST KAa9€HUIO
(mapamienbHON TOPU30HTAIBHON OMOPHOM MOBEPXHOCTH) OT CKOPOCTH, a TaKKe KOIP(DHUITMESHTOB TPCHUS
cronbxeHust U [lyaccona marepuana 0001a. 3aBUCHMOCTh CHIIBI COMPOTHBIICHUSI KAYEHHIO OT CKOPOCTH
“MeeT MaKCUMYyM, KOTOPBIH B pACCMOTPEHHOM IPUMEPE COOTBETCTBYET cKopocTh 8 M/c. C pocToM Kod(phu-
uuenTa Ilyaccona matepmnana 06oa cuna CONMPOTHBIICHUS Ka4eHUIO CHIDKaeTcs. PacuéTHple 3HaUYeHUS CO-
MTOCTABJICHEI C OLICHKaMH MapaMeTPOB KOHTAKTA, MOJYUYESHHBIMH B paMKaX YIPOIIEHHOW MOJEIIN OCHOBAHUS
Bunkiiepa. [loka3aHo, 4To pacxoxJIeHUE Pe3ysIbTaTOB He mpeBbimaer 5 %. Pa3paboTaHHBIN METOI MOXKET
OBITh UCIIOIB30BAH IS POCKTHPOBAHUS U MTPOTHO3UPOBAHUS JOJITOBEYHOCTH METAIIIONIOIIMMEPHBIX Y3JI0B
TPEHUS C MIWIHHAPUISCKUMHY TeTIaMU KauyeHUSI.
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Abstract

An analytical method of calculation of contact parameters at rolling of cylindrical body, having a thin
viscoelastic surface layer, over rigid sideway was developed. The technique is based on elastic-viscoelastic
analogy and asymptotic approximation of the exact solution of the elasticity theory problem for a thin strip.
The mode of steady rolling at given normal force and speed of motion of the center of the rolling body is
considered. In the example of calculation the initial parameters were corresponded to rolling support of a
mine skip with rolling elements in form of steel rollers with polyurethane rim. The dependences of rolling
resistance force (which is parallel to the supporting surface) on speed, friction coefficient at sliding and Pois-
son's ratio of the rim material were obtained. The dependence of rolling resistance force on speed has a max-
imum, which corresponds to a speed of 8 m/s in the example considered. The rolling resistance decreases as
the Poisson's ratio of the rim material increases. The calculated values are compared with assessments of
contact parameters obtained within the framework of a simplified Winkler foundation model. It is shown that
the discrepancy of results does not exceed 5 %. The developed technique can be used for design and predic-
tion the durability of metal-polymer rolling bearings.

Keywords: metal-polymer rolling bearing, deformable rim, friction, contact stresses, adhesion and slip
zones, asymptotic approximation, Winkler’s base model, relaxation core.
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