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Abstract : Influence of the foundation excitation on the dynamic characteristics of rotor bearing systems was studied.
The dynamic model of complex rotor system based on finite element and lumped mass methods was established. In this
model, the rotor was discretized by beam elements. The influences of nonlinear contact force and clearances were considered
in rolling bearing analysis. The support damping ring was characterized by Kelvin-Voigt linear mechanical model. Finally,
the influence of the base displacement excitation on the dynamic behavior of the system was investigated by the Runge-
Kutta numerical method. On this basis, the dynamic parameters of the support damping ring were optimized based on the
genetic algorithm. The results show that the vibration of the foundation in the horizontal or vertical direction affects the
vibration of the rotor not only in this direction, but also in the other directions. When the foundation vibration frequency is
not equal to the rolling bearing varying compliance (VC) frequency or its harmonic frequency, the combined resonance
phenomenon of the system will occur. Meanwhile, the influence of the foundation excitation on the dynamic behavior of the
system was significantly reduced after the optimization design. This paper provides a theoretical support for the analysis of
the dynamics of rotor bearing systems under foundation vibration excitation.
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