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Dynamic modeling of the contact between cage and rolling element in
rolling bearing and contact characteristics
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Abstract: Nonlinear spring element and damping element were used to simulate the collision contact
between the cage and the rolling element, and a dynamic model of rolling bearing was proposed
considering some nonlinear factors such as collision contact, friction, cage pocket clearance, etc. Collision
contact characteristics between the cage and the rolling element were investigated by dynamic simulation,
the influences of bearing load and rotational speed on the cage contact characteristics were also analyzed.
The results showed that discontinuous collision contacts appeared between the rolling element and cage
pocket front bar or rear bar alternately, and the rotational speed of the cage fluctuate d irregularly because
of the contact forces. The maximum contact force and the fluctuation range of cage rotatioanal speed
decreased with the increase of bearing radial load, and increased with the increase of rotational speed of
bearing. The proposed model can provide a theoretical basis for the design of rolling bearing and failure

analysis of the cage.
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Fig. 1 Three contact states of rolling element and cage pocket
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Fig.2 Collision contact model of cage and rolling element
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inner and outer raceways
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