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Effect of Thickness of Rotor Friction M ater ial on
the Performance of UltrasonicM otor

QU Jian-jun*?, ZHOU Tie-ying', Q | Yu-lin?>, ZHAN G Zhi-gian®
(1 Deparment o Physics, Tsinghua U niversity, B eijing 100084, China;
2 Degpartment d M echanical Engineering, H arbin Institute o Technology, H arbin 150001, China)

Abstract: A series of friction materials with different thickness for traveling wave ultrasonic motor
(TWU 9v ) were developed T he effects of the thickness of the friction material on the un-load speed and
stalling torque of TWU M were investigated w ith a smulated tester of TWU M. A simple contact model
w ith friction betw een the stator and rotor of a TWU 9 w as established T he variationsof the contact state
betw een the stator and rotor with the thickness of the friction material were smulated numerically using
finite elanent method based on the contact model T he range of thickness of friction material w ith suitable
contact deformation betw een the stator and the rotor was presented It has been found that the optmum
thickness of the friction material for TWU SM can be detetmined conveniently based on the method
established, by taking into acoount the requirement for suitable contact deformation of the stator and rotor.

A ppropriate out-put performance of the ultraonicmotor is attainable at a thicknessof @ 3mm of the friction
material, w hile un-stability and processing difficulty are caused w hen the thicknessof the friction material is
too snall
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