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An ultrasonic actuator with built-in clutch mechanism
— Construction and operating characteristics —
Muroran Institute of Tech. Tsuyoshi TAKEMURA, Manabu AOYAGI,

Tohoku Institute of Tech. Takehiro TAKANO,

Yamagata Univ.

Hideki TAMURA, Yoshiro TOMIKAWA

There is a great possibility that an ultrasonic motor (USM) can effectively reproduce realistic feelings of
hardness and roughness on a virtual object in a haptic virtual reality system due to its rapid response
characteristic. However, the state of torque free does not exist in an ordinal USM, because a stator vibrator
is preloaded to a rotor or slider and a braking force always occurs. It is hard to arbitrarily change the preload
of an USM while operating. In this study, an ultrasonic actuator with clutch function, which can electrically
control a preload, was developed by using piezoelectric actuators and mechanical amplifier. As a result, this
ultrasonic actuator was able to widely control generations of driving torque and reaction from zero to

maximum.
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Fig.1 Ultrasonic actuator with piezoelectric clutch.
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Fig.2 Measurement of displacement at point O.
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(a) In the case of step input voltage. (Indicial response)
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(b) Applied voltage of rise time of 3ms.
Fig.3 Displacements measured in the case of input
voltages.
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Fig.4 Measurement method of torque.
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Fig.5 Torque vs. voltage applied to MPAs of USM.
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Fig.6 Torque vs. voltage applied to MPAs of piezoelectric
clutch.
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