Active Air Bearing using Ultrasonic Oscillation
—Experimental Air Bearing with Cone-shaped Oscillator-
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This study proposes an active air bearing based on the squeeze air film generated by the
ultrasonic oscillation. The squeeze film generated by ultrasonic oscillator lifts and supports the
rotor without residual vibrations and without use of any air supply. In this paper, a split rotor with
two conical inside surfaces and a cone-shaped oscillator are employed. Radial and axial runouts
were estimated by measuring displacements of a reference ball mounted on the rotor with
displacement sensors. Axial runout of the rotor during rotation was less than 0.5 pm. Moreover,
non-repeatable runout in axial direction was less than 0.33 um. However, radial runout of the ball
was considerably large because of attitude variations of the rotor.
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Fig. 1 Principle of active air bearing based on squeeze
air film generated by ultrasonic actuator
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Fig. 2 Experimental setup of air bearing using ultrasonic actuator
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Fig. 3 Radial runout during rotation
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Fig. 4 Non-repeatable runout in radial direction
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Fig. 5 Axial runout during rotation
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Fig. 6 Non-repeatable runout in axial direction
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