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Experiments on Vibration Control of Laminated Shell Structure
with Piezoelectric Material

G M3 A Bero G B
Woo Seok Hwang, Sung Hyun Ko and Hyun Chul Park

Key Words : Plezoelectric Sensor/Actuator(9}d Z+A7}/2H5-71), Vibration Control(W% A|o}), Shell Structure(d 72 &),
Experiment(28)

ABSTRACT

Many researchers have tried to develop the piezoelectric shell element and verified them with the benchmarking
problem of the piezoelectric bimorph beam since there is no experimental result for the control of shell structure
with piezoelectric sensor/actuator. In this paper, the experiments are designed and performed to verify the control
performance of piezoelectric sensor/actuator on the shell structure. PVDF is easy to be attached on the surface
of a shell structure but makes weak control forces. On the contrary, PZT makes control forces large enough to
control the structure, but it is not easy to make a PZT element with curvature. To use PVDF as an actuator,
the structure should be designed as flexible as possible and the voltage amplifier could make high control
voltage. PVDF actuator powered by a voltage amplifier that generates output voltage from -200 to +200
volts, shows little control performance to control the vibration of an arch type shell structure. The
performance of sensor looks good and the negative velocity feedback control works perfectly. The actuator
voltage seems to be too small to verify the control effect quantitatively. An experiment with high voltage
amplifier is scheduled to verify the control effect quantitatively.
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Table 1 Material properties of piezo-shell system

Property Structure PVDF PZT
Ei [INmfl | 1403x10° | 20x10° | 917x10°
E2 /A | 736x10° | 20x10° | 9L7x10°
v 0.319 0.30 0.30
plke/m] 1800. 1780. T700.
t [m] 45x10° | 11x10* | 1.0x10™
dar [C/N] - 23x10" | 584x10 "
ex [C/m’] - 46x10°° 1507

PZT7 PVDFoll wlstel e Rtol 32760 27| W2ol &
ZE AGlME ZHEEoe] 83 AT Aoz B

2 97dA: PVDFE Agsigisd), Aolde rhsan
a7 7] 9%t A F2EQ Ak WAl PVDFE %
A3t} 22t 2719 25712 ARSI

23 Ho| AlAH

A% Aojo] ALY & AE Ao} 7Y oY 77t ¢
ot bt g dEEd side wEE sEq] Aol
(Negative Velocity Feedback Control)elth #X&9] &%
£ 2R3 oy iy wgko AMojHE JEH &£5&
wadtd AEL Alojsie WEolth &F YA E &
To vlEgte AojYo) i) EAY A, ojE olFE}
W £52 ZolAA g FYATE AL B 4 . o
o, BT FIRIES 0|59 B35 fFostofor Pt

F 2zBo| Wshd oo Rad A A HIFE
o] MAFTL ol A A7 A7A WHE eI
A71H " E ARAINY AT v distd FHES}R ol
A7) B ste Watgkolrk AojRolN o] WIS A
3t £E7)3 AHRsle] Hgoz HEahd o] A wHd
H @3 AFzoln}, ol W& HHQ AojoA viZ AR
g 7} g2 0E Aol(Phase Shift)g 3td &&= A

-154-



E2 yigsto{o} ¥} Who] Aste A7t AW ARE
Aoz WA ol £z vlEehis AFolng w
AHER 7} gk AE M HHA] ol oty ol FEt
€ AYE Qe ol Ao A3 dHAIER Foldld
oRiTY,

A7 v dzet HidE Wy AA7IZ FHE
AEE vlag 2del Figzel ot & F7dMe dat &
F718 AgaRenE AHIA f¥o] 180E Aol7t v
HY AE7H 58S ¢ Uk 2R AEY A4e o
A7)0 Gl me} ate) IR 1I80E Aolrt v
c},

et Time Chan 2
14
250m
fdiw
Resl] | ARANRA S o o
........... Ao
v vy
yi!
g Fonctn e Sec  [QWerkedD) 1
R22N4B4See Y597 DERY
st Time Chwn 3
$00m
100m !
o |
Real HRNS
TR
it daae
-300mm Funcin  Lin Sec Worp) I
%:4§2.448mSec V7037 4mme

Fig .2 Displacement signal from PVDF sensor
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