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Improvement in efficiency and life of ultrasonic motor by introducing
lubrication mechanism

Nakamura, Kentaro
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Ultrasonic motor is an actuator driven by high frequency vibration through

friction force, and provides quick response and high torque-to-weight ratio. But its application has
been restricted to special areas such as auto-focusing in camera and other precise positioning
systems because its efficiency and life were limited. To overcome this problem, this study
introduced lubricant in the friction interface between the rotor and vibrator, and then succeeded in
developing efficient and durable ultrasonic motor. We carefully researched on the conditions of
preload and vibration amplitude. The efficiency has been improved from 40% to 70% in hybrid
transducer-type ultrasonic motors. Our experiments also proved that the life was successfully
extended, and the operation stability was improved. In addition, the effects of the lubricant
characteristics and the materials of contacting surfaces were experimentally investigated.
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