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Fig.1 A simplified model in the collision process
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Fig.2 A model of rotor vibration
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Fig.3 The amplitude — frequency curve for unbalance rotor
passing through the critical speed
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THE EFFECT OF RUB-IMPACT THERMAL EFFECTS ON VIBRATION
CHARACTERISTICS OF A ROTOR PASSING THROUGH CRITICAL SPEED”

Wang Shimin Lu Qishao
( Science School , Beijing University of Aeronautics and Astronautics , Beijing 100083, China )

Abstract The collision and friction between rotor and stator is a complex physics process, in which most of
the mechanical energy caused by collision and friction is converted into heat. Even though each collision does
not affect the rotor significantly,and the decreasing of temperature takes a longer time compared with the vi-
bration period of rotor, the accumulated thermal effects must be taken into account. When the rotor passes
through the critical speed, rub-impacts are liable to happen because of the larger vibration amplitude. Colli-
sions cause the variation of vibration phase, and the corresponding thermal bending prolongs the process of col-
lisions. In this paper,a simplified model was set up to describe the elastic collision contact and friction between
rotor and stator, and then an example was numerically computed and analyzed in order to examine the effect of

rub-impact thermal effects on the vibration characteristics of a rotor passing the critical speed.
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