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Rotation Speed and Torque Characteristics of Ultrasonic Motor

by Phase difference

Dong~Ok Kim® Nack-Yon Ko Han-Su Choi® In-Su Cha™ Su-Yong Woo™ Young-dong Kim’

* Cho-Sun University.

Abstract

The Ultrasonic motor{(USM) has many good characteristics
such as high torque a2t low speed range, large holdiog torgue
based upon frictional force, high speed response, flexible free
forms, compactness in size, low magnetic noise and
silentness in motion. Because of having low speed rotation,
USM is good as an actuator of a small size direct drive
(DD) manipulator, The acturators for the DD manipulators
must have good controllability on the speed and torque from
zero to maximwm value continuously. New method was
developed for speed and torque control by the phase
difference control of the two-phase driving signals of the
motor. Then rule adjustable compliant and dumped motion
was realized on the output shaft of the motor by PD control
of the output shaft angle.
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Fig. 1 Schematic structure of USN{

Section B

Fig. 2 Piezoclectric Ceramic arrangement of USM
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Fig. 3 Traveling wave with phase difference
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Fig. 4 Oval trajectory with phase difference
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Fig. 5 Speed and Torque Characteristics
with phase difference



