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Mechanism and test of air hammer instability of
aerostatic bearing based on phase-induced vibration

MA Wei™, KONG Xiang-long, XU Yi, ZHU Min,ZHAO Xiong-hao

(Shanghai Institute of Satellite Engineering s Shanghai 201108, China)
% Corresponding author , E-mail : jx04319 @126. com

Abstract: When the structure of an aerostatic bearing is inappropriate or the working parameters are
not optimal, air hammer instability can occur easily. Hence, the mechanism of air hammer instability
of aerostatic bearings based on phase-induced vibration was investigated in this study. Based on the
phase relationship between the working pressure and air film thickness in aerostatic bearings with
time, a theoretical model of the self-excited instability of the aerostatic bearings based on phase-
induced vibration was established. Furthermore, the phase change of the working pressure and air
film thickness of the aerostatic bearing were analyzed. The theoretical analysis and experimental
results indicate that duringthe air hammer of the aerostatic thrust bearings, the working pressure
phase and air film thickness constantly varies, and the air hammer occurs when the phase difference is
180°, This indicates that the cause of air hammer can be explained from the phase. This study further

improves the mechanism of self-excited instability of the aerostatic bearings and provides a new
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method for the analysis of the mechanism and suppression of the air hammer instability of the

aerostatic bearings.

Key words: aerostatic bearings; air hammer instability; phase-induced vibration; stability
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