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Dynamics analysis on ball bearing-mechanism with

clearance and impact of cage

YAO Ting-qiang, WANG Li-hua, LIU Xiao-bao, HUANG Ya-yu
(Faculty of Mechanical and Electrical Engineering,
Kunming University of Science and Technology, Kunming 650500, China)

Abstract: The three-dimensional contact dynamics models were established between
balls and rings based on the geometric structural equations of ring races torus. Considering
the three-dimensional dynamic models between balls and cage with clearance and impact,
the multibody contact dynamics model of ball bearing-crank slider mechanism was construc-
ted. The dynamic responses of ball bearing-mechanism, such as dynamic errors, relative
motion trajectories of ring center and cage center, dynamic forces, were obtained. The mo-
tion accuracy and dynamics characteristics of ball bearing-mechanism were calculated by
generalized-a algorithms under different rotating speeds, radial clearances of ball bearing
and pocket guide clearances of cage. The calculated results show that the constraint force,
dynamic errors, relative motion trajectories of ring center, cage and ring center, force of
ball bearing, impact force between balls and cage all increase with the increasing of rotating
speed and radial clearance. The relative motion trajectory between cage and ring, impact
force between balls and cage, skidding of balls increase with the increasing of pocket guide

clearance of cage.
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e s KE/ Fit/ E?iijBn*i/

mm kg (kg « mm®*)
Hh A7 1 110 1.0 3300
HEFF 2 225 4.0 34500
HEEoR 3 2.0
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Table 2 Structural, material and force parameters of

groove deep ball bearing HRB 6012
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Fig. 16 Contact force between ball and cage pocket

under different rotating speeds
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Fig. 17 Dynamic error of displacements of slide

under different radial clearances
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