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A Study of Vibration Characteristic of Curvilinear Ultrasonic Motors

By Using Finite Element Method
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Abstract
The purpose of this research is to study vibration characteristic of
curvilinear ultrasonic motors by using finite element method. An
ultrasonic motor system consists of a rotor and a stator. The
stator drives and guides a rotor along the curve beam to any
specific angular position by using traveling wave. In this study,
the stator is similar to a curve beam. The traveling wave is
generated by piezoelectric actuators on the curve beam which is
excited by the harmonic signal. The number of model elements

and the stator response are investigated. The simulation results

show that the number of elements have an effect on the wave
amplitude and operating frequency of the traveling wave. The
calculated results of the amplitude and operating frequency are
convergence as the number of elements increase. Furthermore,
the damping material is included into the model to decrease the
wave reflection. The result shows that the traveling wave is less
reflected when it reaches the boundary. Therefore, the wave
travels more stably. Accordingly, the damping material is very
important in the design of ultrasonic curvilinear motors.
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