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A Study on the Revolution Characteristics of the Ultrasonic Motor
with Windmill Type Structure
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Abstract- In this study, a windmill type ultrasonic motor operated by single-phase AC electric field was fabricated, and then
revolution characteristics and 3-dimensional vibration mode of the ultrasonic motor were investigated. Brass metal was pressed
with umbrella-type using metal mold, then slot of 4 kind was processed at various thickness. It was found that the revolution
speed of the ultrasonic motor increased with decreasing the thickness of elastic body. The revolution speed of the ultrasonic
motor increased with increasing the slots of elastic body. When the characteristics was measured, applied voltage was changed
from 10Vmx to 100V« Then, revolution was began from 30Vmx , if voltage was applied over 90Vima, revolution speed was

saturated, and not increased. . The maximum

revolution speed was 510[rpm] when using elastic body with 6 slots and

thickness of 0.15mm. And 3-dimensional displacement mode was rotated clockwise direction.
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Table 1 Material properties of 0.05PMN-0.95PZT piezo-
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sonic motor
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Fig. 1 Fabrication process of the stator of a windmill type
ultrasonic motor
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Unit Constant

Driving frequency kHz 73.6
Driving voltage Vimax 100
Rated speed pm 510
Stator weight a 1.33
Rotor weight g 0.18
Resistance of stator S 2.53
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Fig. 4 Effect of applied voltage on revolution speed of the
ultrasonic motor at various thickness of elastic
body(6 slots)
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Fig. 6 Effect of applied voltage on revolution speed of the A
ultrasonic motor at various slots of elastic body Fig. 7 Effect of slots of elastic body on the revolution speed

of the ultrasonic motor at various applied voltage
(thickness of elastic body: 0.15mm)

(thickness 0.15mm)

(c) t=t3

EXE X80 g7l 3R TE RE(EHHH el FA 02mm, EXRT 47H)

a8 8 A7l XNSHE EHE
Fig. 8 Three-Dimensional vibration mode of a windmill type ultrasonic motor measured by scanning vibrometer (thickness

body 2.0mm, 4 slots)
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