=gty A7y A9% (20006 9¥)
Journal of the Korean Society of Precision Engineering Vol. 17, No. 9, September 2000.

LM 22 7td wRE 27| SAHOIHoIAM ARE
Qxfo] st oA

Analysis of the Effects of Out-of-Sphericity in Spiral Grooved
Hemispherical Air dynamic Bearings

Woo Chun Choi*, Yong Ho Shin**, and Chung Whan Choi***

ABSTRACT

Out-of-sphericity is degree of deformation of an air bearing sphere deviated from a perfect sphere. This paper
investigates numerically the effect of out-of-sphericity error on the radial stiffness of an air bearing. Three types
of out-of-sphericity modes are considered. In this study, the stiffness is calculated from pressure distribution at the
bearing surface, which is obtained by solving the Reynolds equation. In some cases, large out-of-sphericity errors
are found to improve the stiffnesses of air bearings. This implies that an air bearing of perfect hemispheres is not
necessarily of the best performance. Thus, much labor and cost in manufacturing air bearings can be saved. In

addition, the radial stiffness of an air bearing depends greatly on the application direction.
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Fig. 5 Clearance and pressure distribution of
mode 2.
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