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Nonlinear Dynamic Effect of Thrust Bearing on a Flexible Rotor System

SONG Xuebin, LIU Heng, YI Jun, JING Minqging
(School of Mechanical Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Aiming at the problem that how the stability of a flexible rotor system is influenced by
thrust bearing, the nonlinear force and moment provided by the thrust bearing are derived and a
finite element model of the flexible rotor with a disk is established. And the dynamic equation of
the system is formed by combing the axial equation with the lateral equation after reducing the
linear degree of freedom. The shooting method and Floquet theory are employed to analyze the
effects of thrust bearing and mass eccentricity of the disks on the nonlinear dynamic characteris-
tics of the rotor system. The numerical results show that thrust bearing has great influence on
stability and bifurcation of the motion of system. Thrust bearing can postpone the bifurcation of
the periodic motion of system, heighten the critical speed and the stability threshold speed and
lower the resonant amplitude of the rotor. Thus, thrust bearing improves the stability of the ro-
tor system.
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