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A Study on the Torque Characteristics Depending on the Elastic Body

Materials of a Hexadecagon Shaped Ultrasonic Motor
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Abstract: In this study, novel ultrasonic rotary motor of hexadecagon shape stator was proposed. Stator

of the hexadecagon ultrasonic motor was composed of an elastic ring and ceramics. The elastic ring had

sixteen sides and sixteen angular points. Eight ceramics were attached on the outer surface of the eight

sides of the ring. When rotor of cylindrical shaft was inserted inside of the ring stator, central lines of the

sixteen sides of the stator hold the shaft by the slight pressures(frictions). This slight pressure was a

preload of the motor and it could be controlled by radius and thickness of the ring. When two sinusoidal

voltages which have 90 degree phase difference were applied to each four ceramics, elliptical displacements

of inner surface of the ring were obtained. These elliptical displacements of the inner surface rotated the

shaft rotor through the frictions. The proposed hexadecagon ultrasonic motor was designed and analyzed

by using the finite element method (FEM), depending on materials of the elastic ring. Based on the FEM

results, one model of motor which showed maximum displacement at contact points was chosen and

fabricated. And characteristics of the motor were compared with simulated results. When the motor was
fabricated with these results, EL20ET0.5CT0.5CW2 model showed 115[rpm] speed about input voltage of
60[Vrms] at 65.6lkHz]. And the maximum torque of 6lgfcm] was obtained. From these results, the

hexadecagon shaped ultrasonic motor can be used to actuator for optical device which needs detailed

position control. Also it can be used to medical and portable device by reducing size and weight.
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2.1.1 Hexadecagon-shaped +=

EL- Elasticbody Length
EW - Elastic body Width (CW)

ET - Elastic body Thickness

CT - Ceramic Thickness

CL- Ceramic Length

m Polarization direction
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Fig. 1.
stator.

Structure of the Hexadecagon shaped ultrasonic
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Fig. 2. Cross-section of the Hexadecagon shaped

ultrasonic motor.

Table 1. Material characteristics of the stator.
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elliptical motion at the contact
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Fig. 4. Characteristics curve of the impedance.
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Fig. 5. Elliptical displacements characteristics of the

resonance modes.
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Fig. 6. FEA results depending on the material’s.
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Table 2. Material properties of the stator.

© MKR 65 608,008 Hz

21
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Density[kg/m®] 2780 8,080 8,360 8,270

Young's
modulus (E) 7.14 19.3 11.7 9.2
10°[N/m’]
Poisson’s ratio (.34 0.31 0.33 0.33
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material’s.
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