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Study of active vibration control method

using piezoelectric transducer

Sung-Hak Kang

Interdisciplinary Program of Acoustics and Vibration Engineering
Graduate School. .

Pukyoung National University

Abstract

The purpose of this paper is to study on the possibility of active
vibration control using piezoelectric transducer.

Hydraulic actuator and electro-magnetic liner actuator have been used as
typical active vibration control methods. However these methods have
many kinds of disadvantages such as causing space limit, difficult
maintenance, complicate structures, etc. Therefore introduction on new
method of active vibration has been requested. Piezoelectric transducer
generates vibration and GIC(General Impedance Converter) amplifier is
adopted to give adjustable vibration signal to transducer and high

amplitude of vibration. Resonance frequency of piezoelectric transducer



was controlled by GIC amplifier and higher amplitude of vibration was
achieved.

Finally active vibration control using piezoelectric was performed.
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Fig. 11. Ring-type piezoelectric ceramic

0.34
0.2

0.1

[ms]

T

-0.1

-0.2 4

200 300 400 500 600
[kHz]

a9 12 3 AR 9EAe 29 =4

Fig. 12. Resonance characteristics of piezoelectric vibrator
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Fig. 13. Photograph of frequency controllable piezoelectric transducer

_33_



GIC

Impedance

analyzer

thod192a) I
@ IBBRARAARARR
e N

2d 4. FHF 7HE EW2FH Y R4 54 25 A

o

Fig. 14. Experimental setup for frequency characteristics of transducer

_34_



20+ 23.2[mH]
\
154 25.8{mH]
_g, 28.1[mH] ‘
2 104
5 30.6[mH]
: N
o5 33.2[mH)
N
o0 T T L T Ll T ]
T L ] 9 0 M 12 13 14
Froquency[kHz)

(a) N Ed 14

204

232(mH)
13 26.1[mH]  25.8(mH] /
z 30.6[mH)
g 10 \
33.2[mH]
=
g \
g

T T
7 ) ] 10 1 12 13 4 15
Frequancy[kHz]

b 4 ¥

a9 15 QHEAY W) BE TAFRR ¥

Fig. 15. Resonance frequency change by inductance variation

- 35 =



3-3. Az 43 R 43

aFuy A

of

gt GICE 748 T3¢ 7k &l ERARAE Ao
8571 flal B =E8odME 10[kHz]e 9RHgon MAso Az A
& Btk AR AEdog= LDSKH201)S 772 Abgste Y 169
ERA AR 2e ez A 48S sdd 23 172 E AFelA
Algrer AW Alzdle] AlZFolot. AzdA7|2RE Fub 10[kHz], 17t
A 10lv], 2lvIE 47 AE719 EWRLFAC A7MAI7] 1, GICE ©] &8}
- Jd9gd2g 315[mHIZ 39S o, JFAZEH EAHY I5g 18
18, 199 Yebddch 198 202 JHR7IE 7R E A7l ERAFAR AR
& AA JEARYE A9 Axolty. 1 Ax B AFA AR Fupg
7H b EWAFAME Az Az A& A 10[kHzle dFHFLe
2 AR 712 RE JFs gEEA A4S FAsdch ot
A, B ATdA AR AR Al2=dE o] gsted Ul el aTFEE AW
g Heds FAusdh

—

_36_



GIC >
‘ HHEEEEH TR Oscilloscope
fatr _ (rossc200)
(hpBOO4a L
==
=)
{10 00,

JHRID|

a9 16 AAYE FA=

Fig. 16. Experimental setup for active vibration control

..37_



28 17 A Aad AR

Fig. 17. System of vibration control

....38_



0.02 -

0.01
¥
g 0.00
-0.01 4
.02 . r v r T Y T 1
c.0 0.1 0.2 03 04 0.5
Time[ms}
29 18 7HA71e AFHY
Fig. 18. Vibration wave from vibrator
0.02 ~
0.01
=
¥
g 0.00 +
~0.01 -
-0.02 v ; . r y . . r v )
00 01 02 03 04 05

Time[ms)

Y 19 dAHEAAFAY 7MY
Fig. 19. Vibration wave from piezoelectric transducer

_39_



Amplitude [V}

0.02

0.01

0.00

-0.01

-0.02

0.0

0.1 0.2 0.3 0.4 0.5
Time [ms]

I 20 AE 93
Fig. 20, Cancelated wave

_40..



Fold b 4H EAXFAE o8 M2 BF AAYL AL shx

ol ol8% FEF AA Axgel AL FASFYY. 1 FYRE BFY
9 4R BEdaFAY FF Fos AoE A APUEe yYsn 2

Aol & GHFe H7idAe H71HY JAYH2E &5 PP o8 A
A e FoesE 2 29 ZA4 7 2 5 AEE B2 §an £ 2
ghel Addelzel 7R @ Yo 7S 3 GICHEE ol &% A
AHEAE FAs e 2 BEAE &9t Hokv 21 43 PSpice EEE A
ool g AFst wif FAE dPAE o HAA FEFE #AQL &
Ao E44 dshs d9dLe @

ol AR Aol &3 A 10(kHz]9

2 AAT 7MR7I2 FEHY JFE dEsA AAADE #$Ads)

olgel A FxE JIF T AAR A At IR AFL I

dots A, &2 AY dEo]l s3t= AY HelEY vhy Fol Adate

WrdE wAstH a9d Azl Z3E 7IdE F dof 5 F 4Y Hwd

- 41 -



= g

Mo
rl

(1) Leipholz, H. H. E. and Abdel-Rohman, M., 1986, control of Structure,
Maritus Nijhoff Publishers, Dordrecht

(2) Soong, T. T. 1990, Active Structural Control: Theory and Practice,
Longman Scientific & Technical, New York, N. Y.

(3) Fuller, C. R, Elliot, S. J. and Nelson, P. A, 1996, Active Control of
Vibration, Academic Press

(4) Moon, S. J. and Chung, T. Y. 1995, “Develop—Annual Summer
Conference, Part A (in Korean)

(5) Cho, D. S, Lee, S. M,, and Chung, K. Y., 1995 "A Study to Develop
an Active Control System of Ship Vibration Using a Mechanical
Actuator,” Transactions of SNAK, Vol. 32, No. 4 (in Korea)

(6) Ko, W. S., et al,, 1996, "A Study on Vibration Control Using Active
Dynamic Damper with Linear Electric Motor,” Proceeding of KSNVE

conference (in Korea)

(7) Chung, T. Y. et al, 1996, ’"Practical Application of the Active
Vibration Control System to Ship Superstructure,” Transactions of
SNAK, Vol. 33, No. 2 (in Korea)

(8) Reinhorn, A. M., et al, 1993, “Full-Scale Implementation of Active
Control. II' Installation and Performance,” Journal of Structural

Engineering, Vol. 119, No. 6

- 42 -



(9) Nasar, S. A, 1987, Linear FElectric Motors: Theory, Design and
Practical Applications, Prentice-Hall, Inc.

(10)  Schmitz, N. L. and Novotny, D. W. 1965 Introductory
Electromechanics, John Wiley & Sons

(1D Jang, S. M., et al, 1996, "Design of the Voice Coil Type LOA Using
FEM Analysis,” KIEE96

(12) N. Chubachi and M. J. Kim, "A Transmission-Line Model Equivalent
Circuit for Piezoelectric Transducers Including the Effect of Electrical
Terminal Impedance”, Japanese Journal of Applied Physics Vol 35,
Part 1, No. 5B, 1996.

(13) A5F, st4dQd, AAF, olF, “tbF PZT 283 EdAFA ois
MEE dA3428 729 AR, dZLE3A, A48, A43,
pp. 29737, 1995.

(14) w5k EBE, & SR, "FA#ESHT— FEEEDTOERER 7 LS
ORI L 2 EBREEHERE N7 22 2 ~FoBERITIc 2w T, BT
HolfEE e (A A), US92 No. 9, pp. 67-72, 1992,

(15) ®pgul, “A 32|27, &Y, 199%.

b

(16) fkfghk, “OP7 > 7l o &Et", CQIARRL, 1990.

_43_



My
o

[\

N AHowm o|Fe] FAL e

=

=

3 A

]

=
=

=]
L

w=gg WA

s

oy
ojp

bof 2= o}
wae =gu

5

A

=

=

A4 A

e
L

HHo=

)
.

o= o} 7§l

=
K3

&

ol
G
o
o
oy

big]
A

k4

A

of] Al =

—
-

oy
=

=

pr N

Pl 2

kAT

1

T
f

H] %
1 A1A Heo}

(o]
=

Agde
- 44 -

el vlgew o wES wAL

sgg =guT



	표지
	목차
	초록
	1. 서론
	2. 이론
	2.1 주파수 가변 압전 트랜스듀서
	2/2 GIC에 의한 전자 인덕턴스

	3. 실험 및 결과
	3.1 전자 인덕턴스의 제작 및 특성결과
	3.2 주파수 가변 압전 트랜스 듀서의 제작 및 가변 특성
	3.3 제진 실험 및 결과


	4. 결론

