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An ultrasonic actuator with built-in clutch mechanism (No. 4)
—Trial application for force-feedback interface —
Muroran Institute of Tech. Tsuyoshi TAKEMURA, Keijiro AKIBA, Manabu AOYAGI,

Tohoku Institute of Tech. Takehiro TAKANO, Yamagata Univ. Hideki TAMURA, Yoshiro TOMIKAWA

In the case of using an ultrasonic motor (USM) to a haptics as the actuator for a force-feedback interface,
however, an ordinal USM hasn’t the state of torque free that gives a user no feeling, because a stator
vibrator is preloaded to a rotor or slider and a braking force always occurs. Therefore, an ultrasonic actuator
with clutch function, which can electrically control a preload, was developed in this study. Some virtual
feelings were presented to a user by controlling a preload and the thrust of V-shaped USM. As a result, this
ultrasonic actuator was able to reproduce realistic feelings of hardness and roughness on a virtual object
effectively. On the other hand, it was difficult to reproduce the feeling of softness on a virtual object, because
a thrust of this ultrasonic actuator was small.
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Fig.2 Block diagram of force-feedback system.
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Fig.4 Resulting reaction force, clutch voltage and lever
angle at virtual wall.
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