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A Study on the Characteristics of Sound Source of Hydrodynamic
Journal Bearings

Byoung-Hoo Rho and Kyung-Woong Kim

Department of Mechanical Engineering, KAIST

Abstract — Results of theoretical investigations on acoustical properties of hydrodynamic journal
bearings are presented. Nonlinear analysis of rotor bearing system including rotor imbalance is performed
in order to obtain acoustical properties of hydrodynamic journal bearings. Furthermore, a cavitation

algorithm,

implementing the Jakobsson-Floberg-Olsson boundary condition,

is adopted to predict

cavitation regions in a fluid film. Acoustical properties of hydrodynamic journal bearings are identified
through frequency analysis of pressure fluctuation calculated from the nonlinear transient analysis. The
results show that the acoustical frequency spectra of hydrodynamic journal bearings are pure tone spectra,
containing the frequency of the shaft rotation and its super-harmonics. The analysis also shows that the
super-harmonics are predominant at neighborhood of the fluid film reformation and rupture regions.
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Fig. 2 Nonlinear transient responses
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Fig. 3 Frequency spectra of the journal center
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