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Recently, demands for actuators with multi degree-of-freedom are increasing in medical and industrial
field. In this study, we realized multi degree-of-freedom ultrasonic motor. This motor has various
advantages such as quiet and direct drive mechanism without reduction gear. It is because this motor
obtains high torque in comparison with a general electromagnetic motor. In addition, with the usage of
multilayered piezoelectric actuators, the simple control system and the miniaturization are easy in
comparison with a conventional resonance type ultrasonic motor. In the future, this motor is expected for
applications of medical endoscopes.
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Fig.1 Structure of multi-DOF ultrasonic

actuator
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Fig. 2 Structure of one-DOF ultrasonic actuator
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Fig. 3 The one-DOF ultrasonic motor
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Fig. 4 The multi-DOF ultrasonic motor
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Fig.5 The admittance and the Phase of
the stator transducer
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Fig. 6 Rotational speed of rotor
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Fig. 7 The multi-DOF ultrasonic actuator
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Fig. 8 The ratio of speed to voltage
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Fig. 11 Effeciency-torque curve
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