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Cage Dynamic Characteristic of Precision Rolling Ball Bearings

Considering Lubrication Collision

YUAN Qiangian, ZHU Yongsheng, ZHANG Jinhua, YANG Minyan, YAN Ke, HONG Jun

(Key Laboratory of Education Ministry for Modern Design and Rotor-Bearing System,

Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: As the floating component in rolling bearings, the cage moves randomly under the
coupling effect of guide ring and rolling elements, and its dynamic characteristics directly affect
the service performance of the precision bearing. In order to accurately analyze the dynamic
characteristics of the cage, a more accurate dynamic model of the rolling bearings and the
lubrication collision model of rolling elements and cage are established. The models consider the
real lubrication state and collision process between the cage pocket and the rolling elements. On
this basis, the influences of bearing preload, radial load, inner ring speed and guide pocket
clearance ratio on the dynamic characteristics of precision bearing cage are analyzed. The
experimental results show that compared with the traditional cage-ball dry friction model, the
cage dynamic characteristics analysis considering lubrication is more consistent with the
experimental phenomenon. At the same speed, increasing the preload or radial load can reduce

the cage slip rate. Compared with the radial load, the preload has a greater influence. At low
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speeds, the load has little effect on cage slip. At high speeds, the change of load has greater

influence on cage slip. Under the same conditions, with the increase of inner ring speed, cage slip

rate increases. Under the middle preload, rotation speed has the minimum impact on cage slip.

As the ratio of guide clearance to pocket clearance increases, the slip rate of the cage decreases.

This research work provides a certain basis for the design of precision bearing cage.

Keywords: cage; lubrication collision; dynamic characteristics; precision bearing
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