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Elliptical Trajectory Analysis of Ultrasonic Linear Motor
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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. Direction of vibratory displacement was
analyzed by employing the finite element method. So, we could recognize that the direction
of the slider’s movement was controlled by changing the phase difference of the drive

voltage.
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Fig. 1. Construction of ultrasonic liner motor
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Fig. 2. Operation principle of ultrasonic linear motor

Fig. 3. Structure of the stator
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Fig. 4. Elliptical displacement motion when direction
of polarization is same(?,1) and A is cos wave, B
is sin wave
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Fig. 5. Elliptical displacement motion when direction
of polarization is same(1,%1) and A is sin wave, B

is cos wave
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Fig. 6. Elliptical displacement motion when direction
of polarization is same(,}) and A is cos wave, B

is sin wave
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Fig. 7. Elliptical displacement motion when direction

of polarization is same(l,{) and A is sin wave, B

is cos wave
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Fig. 8. Elliptical displacement motioh when direction
of polarization is same(1,{) and A is cos wave, B

is sin wave
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Fig. 9. Elliptical displacement motion when direction
of polarization is same(1,!) and A is sin wave, B

is cos wave
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Fig. 10. Elliptical displacement motion when
direction of polarization is same({,1) and A is cos

wave, B is sin wave
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Fig. 11. Elliptical displacement motion when

direction of polarization is same(|,1) and A is sin

wave, B is cos wave
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