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Numerical Simulation of Retainer Behavior for Ball Bearing
used in Reaction Wheel on Orbit

by
Kazuaki Maniwa, Takashi Nogi and Shingo Obara

ABSTRACT

A three-dimensional dynamic simulation of a ball bearing was performed to examine the effect of gravity on retainer behavior taking
account of the oil film and the roughness of retainer surface. In the dynamic simulation model of ball bearing, the mixed lubrication
models based on hydrodynamic lubrication and solid-to-solid contact theories were applied for each retainer-race and retainer-ball
contacting interface. The frictional torque, the retainer motion and its translational velocity were calculated for both gravity conditions on
orbit (0 G) and on the ground (1 G). The calculation results show that an increase in the amount of oil causes high friction forces to the
retainer surface, lead to the unstable motion of the retainer. Comparing the retainer behaviors on orbit and on the ground, the retainer
moves the most severely when the bearing operates in horizontal shaft attitude on the ground. In addition, FFT analysis of the retainer
motion showed that the retainer behavior under stable condition was characterized by the frequency corresponding to the retainer rotational
speed. On the other hand, for the instable condition the kinetic energy of retainer increased in the calculated frequency range with no
distinctive frequency peak.
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Fig.7 Power spectra of retainer motion
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