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A Study on the Load Characteristics of Air-Lublicated
Hydrodynamic Wave Journal Bearing

Sung-oug Cho and Yoon-chul Rhim*

Graduate School Yonsei Univ.,
*School of Electrical & Mechanical Eng. Yonsei Univ.

Abstract — A new bearing concept, the wave journal bearing, has been developed to improve the static and
dynamic performances of an air-lubricated hydrodynamic journal bearing. This concept features waves on bear-
ing surface. In this study, we present the solution of the compressible Reynolds equation valid for arbitrary Knud-
sen numbers. Straight wave journal bearing is investigated numerically. The performances of straight wave
bearing are compared to the plain journal bearing over relatively wide range of bearing number and eccentricity.
The wave journal bearing offers better stability than the plain journal bearing under all bearing numbers covered
in this study. The bearing load and stability characteristics are dependent on the geometric parameters such as
the amplitude and the starting point of the wave relative to the applied load. Under the condition of Knudsen
number>0.01, we can not ignore the effect of slip for journal bearing.
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Fig. 2. Pressure distribution for a 3-wave journal
bearing (=9, £,=0.2).
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Fig. 6. Mid plane pressure distribution of 3-wave
journal bearing for various Knudsen No.(g,=0.2 and
£=0.2).
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Fig. 7. Eccentricity ratio vs. dimensionless load of 3-
wave journal bearing for various Knudsen No.
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Fig. 8. Eccentricity ratio vs. attitude angle of 3-wave
Jjournal bearing for various Knudsen No.
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