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Position Control of an'Ultrasonic Motor Using a Fuzzy Controller

Seiji Aoyagi, Toru Sasaki, Yoshitugu Kamiya and Sakiichi Okabe

A fast and fine position control method of an ultrasonic motor has been already
studied which uses phase shift input and applies a linear control system. However
this method has a drawback in damage of the lining material because the rotor jumps
slightly from the stator in an ultrasonic frequency in the neighborhood of a command
position. So it is desired to cut down voltage input and to decrease the amplitude of
the traveling wave after the coarse positioning 1is completed. This paper presents
a new control method which uses not only phase shift input but also voltage input and
varies them using a fuzzy controller. Besides a fast and fine positioning, prevention
of abrasion of the lining material was achieved by applying this fuzzy control method.
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Fig.1 Outline and driving mechanism of ultrasonic motor
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Fig.2 Experimental speed curve according to ¢, V change
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A : Amplitude of standing wave generated by each piezoelectric group

Fig.3 Transition of summit of traveling wave
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Fig.4 Block diagram of fuzzy control system
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(c) Magnified response curve of fuzzy control
near command position

Fig.10 Response curve of motor in the case of command 300 pulse
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Table 2 Comparison between fuzzy control and lincar control

L Steady-state
Risc time |Overshoot Scttling time error
ms pulsc ms pulse
Fuzzy control 20.7 0 72.2 *1
Linear control 38.1 19 134.6 +1

% Each data is the average of 10 times measurements.
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