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Radial Performances of Spiral-Grooved Spherical Air Bearings
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and Seung Kon Kim***

ABSTRACT

This paper investigates the radial performance of self-acting spiral-grooved air bearings. used to support small
high-speed rotating bodies. Repeatable runout. nonrepeatable runout. stiffness and supporting load are selected as
the performance. The clearance between rotor and stator. the stator groove depth. and the rotating speed are chosen
as three main parameters affecting the performances. Force application and displacement measurement are done in
a noncontact manner. in order not to disturb operation: electromagnetic force is applied to the rotor and gap
sensors are used to measure the displacement of the rotor. Experimental results show that repeatable runout
decreases as speed. groove depth and clearance decrease. Nonrepeatable runout decreases as clearance decreases.
and it has a minimum value at 5.5un of groove depth and a maximum value at speed of 18.000rpm. Stiffness
increases as speed increases and clearance decreases. and has a maximum value around 5.5um of groove depth.
The relationship between force and displacement is linear for small displacement. but becomes nonlinear for large
displacement. Supporting load is linearly proportional to the stiffness. and it is a maximum value around 4.75um
of clearance.

Key Words : air bearing(3 7] #10]8). self acting(2h 4 F-4). spiral groove(\HF). radial performance(¥H7d ¥
3 X%). clearance(5M). repeatable runout(*54 8 ). nonrepeatable runout(¥] ¥t H ),
stiffness(%+43). supporting load(¥-38}3}3).
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Fig. 1 Schematic of spiral-grooved spherical air

bearing.
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Fig. 2 Installation of a magnet and sensors.
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Fig. 4 Repeatable runout and nonrepeatable runout.
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