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Fig. 6 Distribution of contact forces between rollers and inner, outer raceways and inner flanges(low load)
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Fig. 7 Distribution of contact pressures along the roller length between rollers and raceways(p,,p, indicate the contact pressure between

rollers and inner, outer raceways) (low load)
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Study on wear of tapered roller bearing under different service conditions

ZHANG Yu SHI Xiaoyu TIAN Weisong
(School of Mechanical Engineering, Shenyang Jianzhu University, Shenyang 110168, China)

Abstract: In order to clarify the influence of different working conditions on the wear of tapered roller bearings, the wear
state of tapered roller bearings was carried out. A quasi-statics model of tapered roller bearings including roller balance
equation and inner ring balance equation was established, and a wear depth calculation model suitable for wear analysis of
tapered roller bearings was derived based on Archard wear theory. The wear distribution characteristics of bearing inner and
outer raceways and roller elements under light load, medium load and heavy load conditions were comparative analyzed. The
results show that the wear depths of the tapered roller and the inner/outer raceways on the contact line show bimodal
distribution characteristics, and the wear distribution of the outer raceway is closely related to the positions of the rolling
elements. For light load condition, the peak wear depth of bearing raceways and roller elements increases by 20% as bearing
speed increases 25%, and for heavy load condition, the peak wear depth of bearing raceways and roller elements increases more
than 17% as bearing load increases 16%. The comparison of bearing wear peaks under the three working conditions shows that
the product of the equivalent load and the speed of the bearing is not the determining factor controlling bearing wear, and the
load change has a significant impact on the bearing wear.

Key words: Tapered roller bearing; Wear depth; Contact pressure; Sliding speed; Working condition
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