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Contact Analysis of Traveling Wave type Ultrasonic Motor considering Stick/Slip Condition

(stick) (slip)

Ultrasonic motor, Contact analysis, T-N curve, Efficiency

Abstract: Contact condition including stick and slip between the rotor (or slider) and stator should be clarified to obtain the optimized design of the ultrasonic motors. If
the stick/slip condition is well controlled, the performance of the motor is maximized and the wear at the contact interface is minimized. However, the stick/slip
condition between the rotor/stator is not easily calculated because the analysis is usually made neglecting the stick condition. In this study, a simple method for solving
the contact problem including stick and slip condition between the rotor/stator is proposed. By calculating the contact condition for some design parameters, the
following results are obtained: When the tangential stiffness of the contact spring decrease, the stick region in the contact area increases, maximum velocity and torque of
the rotor decrease, frictional loss power decrease, and the efficiency at the contact interface increase. Results are in good agreement with the detailed calculation of the

stick/slip of the ultrasonic motor using finite element analysis.
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