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Dynamic Response Analysis of Contact Ball Bearing Based on

Nonlinear Contact Characteristics

ZHANG Junhua,ZHOU Yong,CHEN Chen, WANG Ling, YU Chengtao, CHEN Yu
(School of Mechanical Engineering,Jiangsu University of Technology , Changzhou 213001, China)
Abstract ; According to the geometric characteristics of angular contact ball bearings, a dynamic response analysis model of
angular contact ball bearings based on complex working conditions was established with consideration of the influence of nonlinear
contact characteristics of angular contact ball bearings. The dissipative contact force model considering energy loss and the
Coulomb friction correction model were introduced into the angular contact ball bearing dynamic equation, the dynamic
characteristics of angular contact ball bearings with clearance were obtained by Newton—Rapson method, the dynamic response
characteristic experiment was carried out on the rolling bearing test bench, and the influence law of clearance on the dynamic
characteristics of angular contact ball bearings under different working conditions was analyzed. The calculation results show that
the introduction of clearance increases the nonlinear contact characteristics between the elements of angular contact ball bearings
and causes high—frequency shocks, while changes in operating conditions will initiate changes in the dynamic response of angular
contact ball bearings.

Keywords : contact angle ball bearing;nonlinear contact; dynamics performance ; dissipative contact force model
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