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Abstract

This paper is a study on a linear ultrasonic motor with a first longitudinal(Li) and fourth
bending(Bs4) double-mode rectangular plate. The stator vibrator is composed of an elastic material plate
and of a piezo—ceramic element having a motion by electrical excitation. Each strain vector differs by
90 ° generate travelling wave with the elliptical displacement motion of a point on the surface.
To magnify displacement of longitudinal direction in elliptical displacement motion, the motor has a
mechanism of the-displacement enlargement. In this paper, the vibration shape of the stator is simulated
using the finite element method. A detailed model considered of the piezoelectric effect and of the exact
geometry of the stator is used to calculate the displacement. The position of displacement mechanism

is decided by the maximum displacement.
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Fig. 1 Stator vibrator
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Fig. 2 Li and Bs—mode stator vibrator and
elliptical displacement motion
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(2) B/A = 30/10
A/a =3.875

(3) B/A = 30/20
Aa = 2.438

(4) B/A = 30/40
Aa=1.717

Fig. 3 Displacement enlargement and pattern of
the elliptical motion
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Fig. 4 Flow chart of finite-element analysis
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Poisson’s ratio 0.344
Density 0.283E+04 kg/m’ VAT .
Piezoelectric material
Density 0.775E+04 kg/m® AW
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Table 1.  Physical characteristics of the Fig. 6 Changes of displacement during a period
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Fig. 7 Deformed structure
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Fig. 8 Displacement amplitude presented color.
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