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Operating Principle and the States of the Art of Ultrasonic Motor

Sangbo Han , Yun Shinil

ABSTRACT

Ultrasonic motors have an advantage over conventional electro-magnetic motors

because of its excellent characteristics, such as high torque, low speed output, compact

size, excellent controllability and, above of all, quite operation. The principle of operation

of ultrasonic motors is to generate gross mechanical motion through the amplification

and repetition of micro-deformations of active materials. A brief description of working

principle and methods of analysis of dynamic behaviors of ultrasonic motors are given

for the extended research and development activities anticipated in the mechanical

engineering community.
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Table 1. Classification of Ultrasonic motors

~Type
rod.type
beamn type
ring type
disc type
cylindér type
plate type

porial frame type
in-plane

Class
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standing wave
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linear motor
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Fig. 1 Elliptic motion of the surface of the
stator generated by traveling wave
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Fig. 2 Arrangement of piezo materials to
generate traveling wave
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Fig. 3 Dynamic modelling of pressure distribution
along the interface of stator and rotor
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