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Fig.1 The polarization and configuration styles

of piezoelectric material
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Table 1 Material parameters of the resonator of ®60 type motor
Material parameters Elastic stator bronze PZT-4
Elastic modules E 112 GPa anisotropic
Density p 8760 kg m?® 7600 kg m?
0 0 4.1 13.2 7.1 7.3 0 0 0
0 0 4.1 13.2 7.3 0 0 O
e = 8 8 40'1 C m? c = IS g 8 8 % 10'° Pa
Parameter matrixes of piezoelectric
cerial 0 10.5 0 26 0
fatena 10.5 0 0 26
7.124 0 0
e = 0 7.124 0 X10°Fm
0 0 5.841
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Vibration m odes Methods of the Ultrasonic Motor Electromechanical Cou-
pling System. Micromotors 2003 36 4 43 ~46 in Chi-
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Fig.2 Various inherent frequencies of ®60 type motor
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ANALYSIS ON THE COUPLING DYNAMIC MODEL OF
PIEZOELECTRIC RESONATOR OF ULTRASONIC MOTOR
BASED ON ENERGY METHOD

Zhao Zenghui Wang Yuping Yuan Yikun Zhao Xiangdong
College of Science of Shan Dong University of Science and Technology Qingdao 266510 China

Abstract Based on Hamilton principle and modal assumption the complicated vibration of the piezoelectric
resonator is simplified as a simple vibration of a single degree of freedom system and its electro-mechanical dy-
namic model is establation force described by a force factor. The model is proved to be accurate by calculation
and experiment analysis through an example and can be used to the earlier design the proper working fre-
quency’ s choice and parametric analysis for ultrasonic motor as well as the simulation model’ s establishment

and the optimization of dynamic characteristic further more.
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