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Fig.1 The structure diagram of the motor vibrator
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Fig.2 The operating principle diagram of the motor
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Fig.3 The structural parameters of the motor vibrator
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Tab.2 The working mode frequency of the
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Fig.4 The prototype motor vibrator
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Fig.5 The scanning frequency test curves
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Fig. 6 The finite element model of the vibrator
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Tab.4 The working mode frequency of

the contact model Hz
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Fig.8 The vibration modes diagram of the contact model
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Modeling and Analysis of the Rod-type Ultrasonic Motor

Based on Bolted-joint Nonlinear System

TAO Zheng, HU Bin, LIU Xu

(School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The computation accuracy was often insufficient in the rod-type ultrasonic motor design because of
the adopted continuous composite structure finite element model. In this paper, a method for modeling the rod-
type ultrasonic motor vibrator based on bolt pretension was presented and the influence of bolt pretension and
contact surface friction coefficients on modal frequency was analyzed. Experiments showed that, the deviation
of motor working mode frequency is 0.05% ,0.47% ,0.64% respectively through this finite element analysis
method with consideration of bolted-joint nonlinear factors. Consequently, the calculation accuracy was good.
It was shown that the finite element model based on bolted-joint nonlinear system was more conducive to motor
performance design and estimation.

Key words: ultrasonic motor; vibrator; bolted-joint; nonlinearity



