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Dynamic characteristics of a ball bearing-offset disk rotor system with whirling-swing coupling

LIANG Ming-xuan', YUAN Hui-qun'”, CAI Ying-ying’
(1. School of Mechanical Engineering & Automation, Northeastern University, Shenyang 110819, China;
2. School of Science, Northeastern University, Shenyang 110819, China;)

Abstract; Dynamic model of a ball bearing-offset disk rotor system with whirling-swing coupled vibration was built
considering rotor disk offsetes and disk swing vibration. In the model of ball bearings, clearance of bearings, nonlinear
Hertzian contact force between balls and races and varying compliance vibration were considered. Numerical methods were
adopted to solve and compare the dynamic responses of the system under different disk offsetes with or without disk swing
vibration considered. Effects of bearing clearance variation on the dynamic performance of the model under different rotor
disk offsetes were analyzed. It was shown that the nonlinear dynamic response features of the offset disk rotor system are
enhanced obviously considering rotor disk swing vibration; the system under different rotor disk offsetes contains diverse
frequency components at the same speed; the larger the level of rotor disk offset, the higher the sensitivity of the critical

speeds of the system to bearing clearance variation.
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Fig. 1 Dynamic model of ball bearing-offset disk rotor system
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Fig. 2 Schematic of Euler angle
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Fig. 3 Dynamic model of ball bearing
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Tab.1 Main parameters of ball bearings
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Fig. 4 Bifurcation plots of the rotor system
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Tab. 2 Response of the rotor system
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Fig. 5 Bifurcation plots of disk swing angle «
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Fig. 10 Critical speed variation as

bearing clearance increasing
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