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An ultrasonic actuator with built-in clutch mechanism, - Preload control and load characteristics-

Muroran Institute of Tech. Manabu AOYAGI, Keijirou AKIBA, Tsuyoshi TAKEMURA
Tohoku Institute of Tech. Takehiro TAKANO, Yamagata Univ. Hideki TAMURA, Yoshiro TOMIKAWA

An ultrasonic motor (USM) has a possibility to present the roughness and hardness of a virtual object
because of its rapid response and large self-holding force. In order to change the preload of USM, the authors
developed an ultrasonic actuator with a clutch function which can electrically control a preload. The
electrical preload control gives variable reactions. From some experiments, it was confirmed that this
actuator had a holding torque over wide range by the preload control and that revolution speed and torque

were controllable by either the clutch or USM.
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Fig.1 Ultrasonic actuator with piezoelectric clutch.
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Fig.2 Mechanics model of piezoelectric-clutch.
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Fig.3 Holding torque vs. voltage applied to MPAs of
piezoelectric clutch.
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Fig.4 Measurement of revolution speed and torque.
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Fig.5 Revolution speed vs. torque controlled voltage applied
to MPA of USM.
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Fig.6 Revolution speed vs. torque controlled voltage applied

to MPA of piezoelectric clutch.
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