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Analysis of Axial Load Characteristics of Air-Dynamic
Bearings of Various Curvatures

Woo Chun Choi*, Yong Ho Shin**, and Jung Hwan Choi***

ABSTRACT

Air-dynamic bearings are increasingly used in supporting small high-speed rotating bodies. This study
investigates the effects of design parameters on the axial stiffness of spiral-grooved air bearings of various
curvatures. Design parameters are fundamental clearance, groove depth, and bearing number. The pressure
distribution at the clearance between the stator and rotor of the bearing is obtained by solving the Reynolds
¢quation, and the supporting load and the axial linear stiffness are calculated from the pressure distribution. It is
found that a larger curvature increases the axial linear stiffness more and that there exist an optimal groove depth
for the linear stiffness of the air bearing. It is also found that the linear stiffness has a linear relationship with the
bearing number.
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Stiffness (A% 74), Spiral Groove (W4 &), Fundamental Clearance (7]¥-7+=), Groove
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Fig. 2 Definition of the curvature( x ) of the bearing.
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Fig. 9 Axial linear stiffness vs. fundamental clearance
for various curvatures.
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