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Nonlinear Dynamics Modeling of Gap—supported Rotor with Bearing Inner Ring
HE Aodi, WANG Xiaowei
(College of Energy and Power, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Regarding the rotor dynamics of the clearance between the bearing inner ring and the journal, a disc—jump two-degree—
of-freedom gap support rotor ononlinear collision model is established to study the nonlinear dynamics of the gap-supported rotor
system. Runge-Outta method is applied to caculate the viberation response of the gap-supported rotor system and to analyze the

impact of gap size on vibration features. The results shows that the gap -supported rotor system will have a series of nonlinear
vibrations under the supercritical speed state. When the system has sub-harmonic vibration, the journal is sliding against the bearing
inner ring, and the disc track is a periodic simple ring. During supper sub—harmonic vibration and combined vibration, the journal and
the inner ring of the bearing continue to collide. The clearance of the bearing inner ring has a certain influence on the dynamic

characteristics of the rotor. Reducing the clearance between the bearing inner ring and the journal can weaken the nonlinear vibration

characteristics of the rotor.
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