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Shape Optimization for Hydrodynamic Journal Bearings
Based on General Film Thickness Equation

PANG Xiaoping, CHEN Jin, WANG Jiaxu

(State Key Laboratory of Mechanical Transmission, Chongging University, Chongging 400030, China)

Abstract: For the limitations as using the well-known film thickness equation in shape optimiza-
tion, a new approach for shape optimization of hydrodynamic journal bearing following the gener-
al film thickness equation was proposed. The uniform mathematical model of optimization was
derived, which took a maximum load capacity as an objective, and the coefficients of the general
film thickness equation as design variables with consideration of a minimum film thickness. The
Fourier series was adopted to represent the general film thickness equation, and the principal ef-
forts were associated with determination of the Fourier coefficients to achieve the reasonably opti-
mal performance. The optimal results produced with genetic algorithms verify that this new
method for optimizing the hydrodynamic journal bearing shapes outperforms the methods in pre-
vious publications, and the optimized shapes proposed here breaks the limitation in existing bear-
ing profiles.
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