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Reserch on Nonlinear Dynamic Behavior of Rolling Bearing

Considering Dissipative Contact Characteristics
CHEN Chen, WANG Ling,CHEN Jiayuan,MA Tianqgi,ZHU Haoran,CHEN Yu
(School of Mechanical Engineering, Jiangsu University of Technology , Changzhou 213001, China)

Abstract:In order to study the effects of changing nonlinear contact characteristics on its own dynamic behaviors, the dynamic
analysis model of rolling bearing is established by the multibody dynamic theory. The traditional method ( Hertz contact model ) is
applied to describe the rolling bearing contact, and the dissipative contact force model is introduced for depicting the non—ideal
contact characteristics of the rolling ball on its inner and outer raceways under sliding contact conditions. Based on the methods of
Runge—Kutta and Newmark—[3, the dynamic equations of rolling bearing are solved, the nonlinear dynamic response is obtained,
and the effectiveness of the proposed model is verified by dynamic experimental tests. The results show that the rolling ball and
cage under the high—speed and underloading condition tend to assume non—periodicity features, and bifurcation occurs on the
inner motion trajectory. The suitable operation condition and structural parametes can inhibit sliding and improve the motion
stability of rolling bearing significantly.
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