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Single-phase drive-type ultrasonic motor using an annular plate vibrating in nonaxisymmetric vibration
Tohoku Institute of Tech. Takehiro TAKANO, Yamagata Univ. Hideki TAMURA
Muroran Institute of Tech. Manabu AOYAGI, Yamagata Univ. Yoshiro TOMIKAWA
This paper presents a single-phase drive-type ultrasonic motor using an annular plate vibrating in
nonaxisymmetric vibration mode. The electrode of vibrator is divided into two parts. One electrode
is used a driving electrode, the other is the floating electrode. By exchanging the terminals from
the two electrodes, a slider moves into two directions. By measurements of vibration velocity on
circumferential surface of the vibrator, it was confirmed that the operations were caused by the

change of vibration mode. A construction and load characteristics of the trial motor are shown.
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Fig.1 Nonaxisymmetric vibration mode.
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Fig.2 Annular plate vibrator.
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Fig.3 Frequency characteristics of the vibrator.
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Fig.4 Vibration velocity of the vibrator.
(Terminal B-E : short)

Fig.5 Vibration velocity of the vibrator.
(Terminal B-E : open)
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(a) Terminal A drive, B open. (b) Terminal B drive, A open.
Fig.6 Elliptic motions formed at point C in Fig.5.

A:Shder, B:Vibrator, C:Alumina, D:Supporting jig,
E:Pre-load, F:Linear stage, G:Driving ter.: H:Open ter.

Fig.7 Trial motor construction.
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Fig.8 Load characteristics of the trial motor.





