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Finite Element Analysis of Windmill Type Ultrasonic Motors
Depend on the Shape of Ceramics

olxg, Hejd, Hys
{(Jae-Hyung Lee, Tae~Gone Park, Myung-Ho Kim’)

Abstract

In this paper, two kinds of windmill type motors which have a disk shape and a ring shape
piezoelectric ceramics were studied. And characteristics of two models were compared with each
others. A windmill type ultrasonic motor is composed of a stator, a rotor, and a ball bearing. The
stator is made of a piezoelectric ceramics and two metals endcaps. When the piezoelectric ceramics
vibrate, displacement of torsonal vibration appear at metal endcaps. The motor with 11.0[mm] diameter
was studied by finite element analysis. The voltage of 100{V] was supplied at each model. Resonance
frequency of 206.875[KHz] was obtained at the disk type, but ring type was 137562[KHzl. The
maximum torsonal displacement of 1.112[ #m] was obtained at the disk type, but ring‘type was 1.698
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Fig. 1. Structure of windmill type ultrasonic
motor.
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Fig. 2. Structure of metal endcap.
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Table 1. Material property of piezoelectric
ceramics and aluminum.
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Table 2. Size of model.
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Fig. 3(a). Modal solution of disk type.
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a8 3(b). 94889 EER(FAFESF).
Fig. 3(b). Modal solution of ring type.
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Fig. 4(a). Displacement and equivalent stress
distribution of disk type.
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Fig. 4(b). Displacement and equivalent stress
distribution of ring type.
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