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FEM Analysis of 3-Dimensional Vibration Mode for Windmill type Ultrasonic Motors

AREY, AT, Mael’, AL, A, o™

(Woo-Tae Kim, Sang-Ho U, Soon-In Shin, Jin-Soo Kim, Jeong-Woo Sa, Ki-Soo Kim)

Abstract

In this paper, vibration mode of Windmill type Ultrasonic Motors was analysed. We used the ANSYS
program to analysis by FEM. Vibration Mode express 20 modes as each resonance frequency. We bind
nearly same modes and compress 5 modes. Windmill type Ultrasonic Motor’'s rotation is generated the
friction of rotor at top endcap. Thus, We will find the best driving frequency that generating large

friction at top endcap.
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Table 1. Material properties of Elastic Body

3 F g/ 99
Young’s modulus 11.0x10" [N/m?]
Poisson's ratio 0.35
Density 88 [g/Cm’]
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Table 2. Material properties of Piezoeletric

ceramics
4 F 71 & [ 9] 243
Dielectric constant Es/EQ 1500
Loss factor tand (%) 0.3
Coupling factor 112; 8,:;;1
da(pC/N) ~150
das(pC/N) 340
Piezoelectricconstant|  ga(mV/N) -11
gz(mV/N) 22
Mechanical quality Qm 1700
Curie Tem Te(T) 300
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Fig. 1. Structure of Windmill type Ultrasonic motors
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modal analysis for windmill type ulirasonic motor
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Fig. 2. The 1st Vibration mode as frequency
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Fig. 3. The 2nd Vibration mode as frequency
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Fig. 4. The 3rd Vibration mode as frequency
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Fig. 5. The 4th Vibration mode as frequency
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Fig. 6. The 6th Vibration mode as frequency
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