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Driving Mechanism of a Travelling Wave Ultrasonic Motor
(Examination of the Frictional Condition)

Tomoaki NAKAYAMA 'and Kiyotaka YAMASHITA "

“'Department of Mechanical Engineering

We discuss the contact behavior between a stator and a liner that sticks to a rotor of an ultrasonic motor. It
1s well known that this contact behavior greatly influences the driving mechanism of the ultrasonic motor.
We propose a numerical technique which is based on Finite Element Method using an incremental theory.
This technique enables us to consider the contact processes. In this paper, we analyze it in consideration of
the frictional condition along the tangential incline of the deformed liner surface and obtain some pieces of

new knowledge about the nonlinear contact behavior between the stator and liner.
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Fig.l Positions of a liner and a stator
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Lining Material

Fig.2 Determination of actual increment
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Fig.3 Dimensions and element division of a liner
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Fig4 Tangential and normal components of the nodal force
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Fig.5 Effect of frictional condition on frictional stress

(a=20pm, @:Considering the inclining angle, A:Ignoring the inclining angle )
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Fig.5 Effect of frictional condition on frictional stress

(a=40pm, @:Considering the inclining angle, A:Ignoring the inclining angle )
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