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Surface Contact Analysis of Ring Type Traveling Wave Ultrasonic Motor
and Optimization of the Rotor Structure”

JIANG Chunrong, XUE Xinyan, ZHAO Zilong, LU Danhong
(School of Electric Power Engineering, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract. Taking the flexibility of rotor into account, a three-dimensional surface contact model of ring type
traveling wave ultrasonic motors is developed. The stator vibration, the normal contact and the tangential friction
between the stator and rotor are analyzed, and the surface contact mechanism between the stator and rotor and the
torque-speed characteristics of the motor are investigated. The results show that owing to the flexibility of the rotor,
the shape of contact area between the stator and the rotor is irregular and the contact pressure distribution along the
radial direction is inhomogeneous. The three-dimensional surface contact model is validated by comparing the
calculated torque-speed characteristics with the measured values of the prototype motor. Based on the three-
dimensional surface contact model, the influences of the structural parameters of the flexible rotor on the maximum
contact pressure and the torque-speed characteristics of the motor are analyzed. The structure of the rotor is optimized
according to the analysis results, which achieves a significant reduction in the maximum contact pressure as well as an
obvious improvement of torque-speed characteristics of the motor.
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