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high-speed angular contact ball bearing-rigid rotor system, the effect of rotor vibration on the dy-
namic performance of the system was analyzed, and the effects of axial load and rotating speed
on rotor vibration, load distribution and spin-roll ratio in bearing, cage mass center motion wear
were also discussed. The results showed that: when the rotor vibration was considered, the ball
load at each position of the bearing differed even under the pure axial load, and for the cage mass
center motion including the inner ring frequency, its stability became poor. With the increase of
axial load, the rotor vibration and bearing slip decreased. However, with the increase of bearing
ball load, the wear of inner and outer raceways first decreased and then increased, and the wear
was the minimum when the axial load was 4 N. Both the cage stability and wear increased with
the increase of axial load. With the increase of the rotating speed, the vibration of the rotor and
bearing wear increased, while the stability of the cage first increased and then decreased. Once
the rotating speed reached 40 000 r/min, the bearing wear and the cage stability deteriorated
sharply.
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Tablel Geometrie parameters of bearing-rotor system
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P2/ mm 4 P YA iR R 0.535
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Table 2 Material parameters of bearing-rotor system
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Table 3 Numerical simulation analysis of

working conditions

AN i/
MR MA/N BEE/(/min) -
(gecm)
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e 7 5 000~50 000 0.03
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Fig.2 Rotor displacement of bearing-rigid rotor system coupling model
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Fig.9 Effect of axial load on cage stability and wear rate
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Fig.10 Effect of rotation speed on rotor vibration
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