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Stability study of the traveling wave ultrasonic motor
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Abstract: This article focuses on the stability of ultrasonic motor based on its mathematical model.
Subjected to the condition that the running speed is satisfied with the Laypunov equation, three different
driven interval of ultrasonic motors are analyzed at first. And then the simulation, discussion and
verification work have been done after researching on the mathematical model of ultrasonic motor.
Furthermore, according to the analysis of the driving-braking interval cure and speed-torque cure, the
relationship among speed, torque and pre-pressure is obtained by a series of simulation studies. Research
result shows that the maximum limit of the driving range is the boundary of the contact point of the stator
and the contact layer x; = x, when the ultrasonic motor meets the Laypunov equilibrium conditions. It
provides a reference for the design and control based on the relationship among speed, torque and pre-
pressure,
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