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Driving characteristic of ultrasonic linear motor

Helg, YT, Yef2, UHS. AR2Y»
(Tae-Yoal Kim, Beom~-Jin Kim, Tae-Gone Park, Myong-Ho Kim#, Oh-Young Kwons+)

Abstract

An ultrasonic linear motor was composed of a slider and a stator vibrator including piezoelectric
material and elastic material. The ultrasonic linear motors mainly consist of an ultrasonic vibrator
which generates elliptical oscillations. Li-B; ultrasonic linear motor use longitudinal and bending
multi-vibration. In order to low driving voltage and improve the life time of the ultrasonic oscillator,
we used stacked pieioceramics. Stacked piezoceramics are adhered to aluminum elastic material. The
finite element method was used to optimize dimension of ultrasonic vibrator and direction of vibratory
displacement. As a result of estimating the characteristics of the ultrasonic linear motor, no-load
velocity was 2.04{m/s] when applied voltage was 70[Vms) in resonance frequency.
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.M 2

FHADEE AL 287 TEHE dAey
9 A&E YW B W WE SE2 YA
ek ARl REske AAUS] A¥ dE 28
S BHE #7199 g5t AFA wag By
AFE Yeslm, o BHAEEL 4% nEo
Jste] HHLFE YAANIE BEHoTh AR
2Hol Hlatd £Yold HVY TZE FL AL
A4 e £a8 AR 53 Ao EHE: )
o4E AHgaA 9T AUAX A7t AW X-Y
zdolA §9 T4 et 220 2HY @
I £33 FAPHX 2T YRAS BN}
H98 £5¢ Y4ss Zolt By d9e g
225 Pl o mEe Yol Yo

Fddsa A7)Fat

+FANYn A F e, o (F)9%
(Bd ZUA A8 F Aeddy,
Fax: 055-263-9956
E-mail : ktyl0O@cosmos.changwon.ac.kr)

aa {3 AAHYe @e FEAYAN 77
Hu 2 ¥9¢ 37 Wi nANEAY s
FEALE B3 A4 AeH3a LB 2
3 Yol EEHE IJFHFM FAFH 3
&9 Aol N wEolHch F¥L Z2IY
< ANSYSel o4& z2&3% 2Ed 4L F2 34
Fo HM7 T3 R B2 A9F HHe2H
#H4 ZddA #83A AHgol IAGY 374
1AAEA Bde] FAFHF2 FFE o VA
EWY WAFE d4ste] A A 2dE I
stled, Adie] WY WAHYIITE FH3}
of % F4E 243 Yo EZHE /fEsie.

2.0 &

2.1 Euler-Bernoulli ¢}&4¢] 21% L;-By &Y} &
El¢] d4

12 22353 43 SHIEE o439
duo] meje] MdAAN Tty Age mAA
F2e 7188E Aslel, nal 2FFEREY F

% .9
ESE

- 204 -



207
U & & oU

29 1. Li-By ZAAER}
Fig. 1. L;-Bq stator vibrator

QOO0O0OOOO0O-
CQOO0OOOOOOA

2% 2. Li-Bs 283 2Uo] 2He F3Y7)
Fig. 2. Operation principle of L;-B; ultrasonic
linear motor
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Fig. 3. Three model of L;-By stator vibrator
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Fig. 5. Velocity according to preload
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Fig. 6. Velocity according to voltage
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