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Driving Mechanism of a Travelling Wave Ultrasonic Motor
— Nonlinear Contact Behavior between a Rotor and a Stator—

Tomoaki Nakayama, Takafumi Ohnishi,
Kiyotaka Yamashita and Kohro Takatsuka

We discuss the contact behavior between a stator and a liner that sticks to a rotor of an ultrasonic
motor. It is very important to examine the mechanism of the contact behavior to improve the
energy efficiency and durability of an ultrasonic motor. We already proposed a numerical technique
with use of Finite Element Method for linear contact behavior which contains non-contact, slip
contact and stick contact. In this paper, we expand this technique to nonlinear behavior on the
basis of the incremental theory because the actual contact behavior is nonlinear. And we obtain
some pieces of new knowledge about the nonlinear contact behavior between the stator and the liner.
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Fig.1 Positions of a Liner and a Stator
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Fig.2 Dimensions and Element Division of a Liner
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Fig.6  Frictional Stress of Contact Zone
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