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An ultrasonic actuator with built-in clutch mechanism
Muroran Institute of Tech. Manabu AOYAGI, Tohoku Institute of Tech. Takehiro TAKANO
Yamagata Univ. Hideki TAMURA, Yoshiro TOMIKAWA
Ultrasonic actuators using a mode-coupled vibrator are able to be driven by a single phase power source,

and some of them are able to move in both direction with switching driving frequency or driving electrodes.

This type of an ultrasonic actuator has flexibility in choosing its shape, so that it is suitable to miniaturize

and set up at an intricate space in comparison with mode-rotation type motor and that using degenerate

modes of different form. In this paper, some types of an ultrasonic actuator using a mode-coupled vibrator

are reported, and their constructions, operating principles and some examples of their performances are

described.
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Fig.1 L-shaped small ultrasonic actuator and its coupled
vibration mode.
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Fig.2 Transient response of rotor revolution.
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Fig.3 Longitudinal vibrator with flat spring.
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Fig.4 (a) Longltudmal vibration mode and %) bending one
simulated by FEM.
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Fig.5 Revolution speed vs preload addition interval.
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Fig.6 Diagonally symmetrical multilayer ceramic vibrator
and its vibration modes by FEM.

Supporting jig Almina tip

Operating principle (Upper-mode)
(a) ()

Fig.7 (a)Operating principle and (b) motor construction.
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Fig.8 Two perpendicular bending vibration modes.
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Fig.9 Construction of z-axis ultrasonic linear actuator.
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Fig.10 (a)Photo of ultrasonic linear actuator and (b) slider
supported by flat springs.

25
20
15
10

Downward

Average speed[mm/s]

0 20 40 60 80
Load [mN]

Fig.11 Measured performance of ultrasonic linear actuator.
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