Active Air Bearing using Ultrasonic Oscillation
—Precision Positioning based on Amplitude Modulation-

Takaaki OIWA* and Kenji NOHARA (Shizuoka University)

This paper proposes an active air bearing based on the squeeze air film using the
ultrasonic oscillation. The squeeze film generated on the oscillating pad lifts the floating object.
Furthermore, amplitude variation of the oscillation varies the thickness of the film and positions
actively the object. The ultrasonic oscillation considerably eliminates residual vibration of the
object. Positioning experiment using PID feedback control with a fiber optic displacement sensor
showed that the settling time of 4 pm step positioning was less than 0.2 second and the
positioning resolution was less than 30 nm.
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Fiber optic displacement sensor  Fiber optic displacement sensor
Resolution (DC-20kHz) : 25 nm Resolution (DC-50kHz) : 30 nm
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