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Nonlinear Frequency Response Analysis of Hydrodynamic Journal Bearing
Under External Disturbance

Byoung-Hoo Rho and Kyung-Woong Kim
Department of Mechanical Engineering, KAIST

Abstract - The traditional approach is to characterize the behavior and performance of fluid
film hydrodynamic journal bearings by means of linearized bearing analysis. The objective of
this paper is to examine the nonlinear characteristics of the journal bearing when an external
sinusoidal shock is given to the system. The oil film force is obtained by solving the finite
width Reynolds equation at each time step by the solution of the column method. Frequency
response functions obtained from both linear and nonlinear bearing simulations are compared

with each other.
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Fig. 2 Linearized dynamic coefficients
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Fig. 3 Time response and journal locus
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Fig. 4 Frequency response of journal
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