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Abstract: In this paper, the characteristics of a thin-type ultrasonic motor generating elliptical displacements
analyzed by FEM are presented, and then fabrication of the motor is then described. The structure of the motor
consists of sixteen ceramic pieces attached to the upper and bottom surfaces of an elastic body. The principle
of the motor is to apply alternating voltages which have a 90 phase difference to the attached ceramics, and
then elliptical displacements are generated at four edges of the elastic body. Then the rotor is moved by the
elliptical displacements. In the case of a ceramic thickness of 1.5, the highest speed was obtained at 79 kHz.
In the case of a ceramic thickness of 2 mm, the highest speed was obtained at 77.5 kHz. Consequently,
the speed and torque of the ultrasonic motor (USM) increased linearly with increasing applied voltage.
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(b) Bottom surface

(a) Top surface

Fig. 2. Applied voltages and poling directions of ultrasonic
motor.
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Fig. 3. Elliptical displacements during one cycle.
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Fig. 4. Impedance curve depending on the thickness of
ceramics.
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Table 1. Resonance frequency depending on the thickness
of ceramics.
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Fig. 5. Elliptical displacement according to resonance
mode at each model.
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Fig. 6. Fabrication of the ultrasonic motor.

Fig. 7. Driving equipment of the ultrasonic motor.
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Fig. 8. Speed characteristics of depending on the

frequencies of each model.
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Fig. 9. Speed and torque characteristics depending on
the frequencies of each model.
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Fig. 10. Comparison of speed characteristics in model 3
and model 4 depending on the frequencies.
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Fig. 11. Comparison of speed characteristics in model 3
and model 4 depending on the applied voltage.



A7|AAA 238 =7 A, #23¢¥ A7E pp. 525-529, 2010 7TH: AFESX F 529

- Bearid i

THINT /. Eg

20 ] e W opd 0 i
TINME I

,.—-‘/ ,....aa/
_/.-l

T
-
Quoyt) anbray

7

® ] 20
Verage (Vim )

Fig. 12. Comparison of torque characteristics in model 3
and model 4 depending on the applied voltage.
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