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A Study on the Characteristics of Linear Ultrasonic Motor

Using Metal-Ceramics Composite Structure
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Abstract

In this study, a single phase driven piezoelectric motor design is presented for ‘linear motion -

metal/ ceramics composite structure. Using ANSYS finite element analysis software, mode shape of

free motor was obtained to clarify the working principle of this motor. And characteristics of the

motor was measured. The motor is composed of a piezoelectric ceramic, a metal ring which has 4

arms, and a guider. The motor with 25.0{lmm] diameter was studied by finite element analysis and

experimentation too. As a result, the motor was expressed the best speed in resonance frequency. And

according as voltage of the motor increase, the speed increased by ratio.
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Fig. 1. Radial mode vibration of ring type
piezoelectric ceramics.
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Fig. 2. Structure of motor
(a)Front view (b)Side-sectional view.
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Fig. 3. 3D mesh of the model.
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Table 1. Material property of piezoelectric

ceramics and phosphor copper.

_81_



23
4E | #HE .
A& . AT | Zohgn
[kg/m’] | [F/m]
[Pa]
& 87969
7730
Az e+09
AHE | 860 . le+10 | 03

¥ 2. 2990 xX$
Table 2. Size of model.

R 97 =7 "%
ME
mm] | [mml] | [mm] | [mm)
DL
15 25 05
A 2}e)
Z49 15 25 0.15 3
32 RE {4

Re #Ae Fi mde Awg A% mee
A FHR4E 2 2 4= H4 AdE B
F3 9en FA FieE 51.551[kHz] o)k

£ ol

AuEYD 884

Bcaw. 181804

v =

“ngomw. DIALYE

W W, 3ISe0
HpUrrER

Y 4 BN AEY BRE g
Fig. 4. Mode shape of radial vibration.
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Fig. 5. Displacement and equivalent stress
distribution of model.
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Fig. 6. Speed as a function of frequency
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Fig. 6. Speed as a function of input voltage.
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