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Design and Analysis of Ultrasonic Linear Motor Using Multilayer
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Abstract

An ultrasonic linear motor was composed of a slider and a stator vibrator including
piezoelectric material and elastic material. The ultrasonic linear motors mainly consist of
an ultrasonic oscillator which generates elliptical oscillations. Elliptical oscillations are
generated by synthesizing two degenerated modes. The design of a stator for an ultrasonic
linear motor was optimized with respect to vibration mode and direction of vibratory
displacement by employing the finite element method. Applying multilayer piezoelectric
ceramics, we found larger elliptical oscillations. The motors were designed by varying the
width of stator vibrator and the thickness, the length and the position of multilayer

piezoelectric ceramics.
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Fig. 1. Comparison of displacement by

varying layer of piezoceramics
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Fig. 2. Piezoelectric transverse mode
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Fig. 3. Comparison of displacement by
varying width of stator vibrator
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varying thickness of piezoceramics
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Comparison of displacement by
varying length of piezoceramics

Fig. 5.
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Fig 8. Vibrator with projection and mulilayer
plezoceramics
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