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Abstract: The elastohydrodynamic lubrication of ball bearings is closely related to its dynamic performance.
The accurate calculation of bearing elastohydrodynamic lubrication is the key to bearing speed analysis and
reliability design. In this paper, the quasi—statics and elastohydrodynamic lubrication analysis model
considering centrifugal expansion was established, that is, the influence model of centrifugal expansion.
The influence of centrifugal expansion effect is analyzed. The results show that the stiffness and damping of
the inner contact oil film decrease with the increase of the rotating speed; Considering the centrifugal

expansion, the stiffness of the oil film increases and the damping decreases, and the amplitude of the
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change rate increases with the increase of the rotating speed. When the speed is close to high speed, the
mechanical and
=

calculation accuracy can be improved by considering the centrifugal expansion. However, once the speed
enters the high—speed region, the effect of centrifugal expansion can hardly be ignored.
design automation;

manufacturing
elastohydrodynamic lubrication; centrifugal expansion; quasi-statics
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bearing with rotation speed
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Table 2 Change rate of oil film stiffness and
damping at different speeds
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