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Analysis of the Vibration Characteristic of a

Stator on a Traveling Wave Type Ultrasonic Motor

WU Wang-xian, JI Yue-bo, WANG Tao
(School of Mechanical and Energy Engineering, Jimei University, Xiamen 361021, China)

Abstract; Analysis of a stator’s vibration characteristics of a traveling wave type ultrasonic motor was car-
ried out in this paper. The research was conducted on the stator having a diameter about 60mm by employing
finite element method on the stators modal analyses, harmonic analyses and transient analyses via finite ele-
ment software ANSYS10. 0. It shows that the result from analysis is beneficial to the determination of the
stator’s vibration modal and resonance frequency, the relations between vibration amplitude, impedance and
frequency, the ellipse trajectory formation process of a particle which belongs to the stator’s tooth tip and the
relation between input current of stator and time. Conclusions were drawn that the method of finite element a-
nalysis is applicable to the motor design, production and experimental study.

Key words: ultrasonic motor (USM) ; stator; finite element method; vibration characteristics; simu-

lation analyses
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