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ABSTRACT

The ultrasonic curvilinear motor consists of a stator and a rotor. In this study, the
stator shape is similar to a curve beam. The stator drives a rotor along its alignment by
using traveling wave. The vibration of a curve beam is induced by harmonic excitation
and generating traveling wave. Usually, piezoelectric material is used as the actuator in
ultrasonic motors. The main objective of this research is to study the response of a curve
beam under the influence of harmonic excitation which is classified into three aspects: 1)
study the stiffness of a curve beam, 2) study effect of damping material patch on a curve
beam and 3) determine the pattern of actuator location that generates the traveling wave
when the actuators are only on the top surface of the curve beam. The procedure of the
research consists of simulation of an ultrasonic curvilinear motor by using theoretical
analysis and finite element method, comparing the results of the two methods and
discussion of the results and conclusion. The result shows that the stiffness of the curve
beam affects the traveling wave, there is an actuator pattern that is able to generate
continuous traveling wave and the damping material size has no effect on the traveling
wave. According to the results, the stiffness of the curve beam and location of actuators
are very important parameters to design a curvilinear ultrasonic motor.
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