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Nonlinear Dynamics of Unbalance-looseness Coupling Faults of
Rotor-ball Bearing-stator Coupling System

CHEN Guo
(College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016)

Abstract: A new rotor-ball bearing-stator coupling dynamics model is established. In the model, the rotor mass unbalance and
looseness of bearing house faults are included, and the nonlinear factors of ball bearing are considered such as the clearance of
bearing, nonlinear Hertzian contract force between balls and races, and the varying compliance vibration because of periodical variety
contact position between balls and races. The numerical integral method is employed to obtain system’s responses, and the vibration
amplitude-rotating speed curve, bifurcation plot, phase plane plot, frequency spectra and Poincaré map are used to analyze bifurcation
and chaos motion, and the effects of rotating speed, bearing house mass, rotor eccentricity, stiffness between bearing house and stator
and stiffness between stator and foundation on system dynamic responses are analyzed, and the non-linear dynamic response

characteristics of rotor-ball bearing-stator system under unbalance and looseness coupling faults are obtained.
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