Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol. 13, No. 4. pp. 280~285, 2000.

XdulE o|8st MY =31 BE|Q XXHPx MH
Design of a optimum structure for Ultrasonic Linear Motor using a travelling wave
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Abstract

The conventional ultrasonic linear motors developed so far utilize a standing wave, and are of a pi-type
or a hybrid transducer type structure. Traveling wave type bi-direction linear motors have not been
developed, yet. This paper describes design of a new bi-directional ultrasonic linear motor working by
means of a traveling wave. With the finite element method, we design and verify validity of the new
structure. And, we determine its optimal structure, size of design variables, material and boundary
conditions for proper generation of the traveling wave.
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Fig. 1. Structure and principle of a travelling
wave ultrasonic motor.
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Fig. 2. Deformation of a point an the stator.
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Fig. 3. Structure of the bi-directional ultrasonic
linear motor.

2 YoM notd =de YA
& HAFsta, Fze HAH3E 8 FHLLEE
o] &3 Al B )M[ANSYS 53] F#3lqct =
Ag TAS= element #FE hexahedrons¥
orthorhombic 4A+& Apgstgen, F 431749
element®} 992719} xE(node)2 HAEHS ot
a8y, FEA ¢ oY HyE 1FRES UE
AA AAZXHLE FFHE ZYY sHey, 2
H4v 4" 2dg Jepdr

Ho
ok
fo
(o
2

>

lo

a4 4 259 Yo ®EY 848 ¥

Fig. 4. Mesh configuration of the ultrasonic
linear motor.
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Table. 1. Variation of the speed in relation to
input voltage.

Input voltage (V) Speed (cm/sec)
50 11.25
100 22.50
150 33.75
200 45.00
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