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Development and Applications of Ultrasonic Linear Motors with Independent Electrodes
- Miniaturization and Resolution Upgrading of Optical Instruments through the Use of Ultrasonic Linear Motors -

Masahiro TAKANO, Kenichi HIROSAKI, YutaY OSHIDA and Ryuji SHINTANI

Ultrasonic linear motors have several advanced characteristics such as compact size and high resolution, which are features
required for optical instruments. However, among their input-output characteristics, the presence of nonlinear range and dead zone is
disadvantageous in terms of precise control. In order to achieve good controllability and low-cost fabrication, we propose an ultrasonic
linear motor that incorporates a multilayered transducer consisting of respective electrodes for longitudinal and bending vibrations. The
controllability in the motor was investigated by changing the shape of the vibration locus. The nonlinear range of the motor decreased to
1/20 of that of conventional ultrasonic motors. In an optical instrument actuator using the motor, the resolution increased five fold, and
the size was reduced to one-third as compared with an actuator using an electro-magnetic motor.

Keywords : ultrasonic motor, linear motor
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