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Hybrid Damping Treatment for Vibration control of an Automotive Roof using
Viscoelastic and Piezoelectric material

LHED* 2 E T B E[Hr- LG e+

Jung-kee Na, Sung-Jin Moon, Chan-mook Kim and Young Kyu Kang

Key Words : viscoelatic material{ A E),

smart material(X} A &),

automotive roof(A+& 2k FI), passive

constrained layer damping(5%5 T4 34]), Active Vibration Control( 55 15 Al o})

ABSTRACT

Hybrid method is used to suppress vibration of an automotive roof surface. The hybrid method proposed in this paper is
implemented experimentally using both viscoelastic and piezoelectric material. The piezoelectric material is used to control the
vibration of automotive structure for lower range of frequencies and the experiment of vibration control using viscoelastic material
has been carried out suppress vibrations of high frequency range mark. At first the plate controlled by using hybrid method has been
implemented to verify the performance for suppressing vibration. Then the experiment has been applied to the automotive roof

structure.

1. M B

A7 Aol B8 AFEANY 9AZE A=
E AsaE A2 shztel Ao A AFAE
TErey =T Holut AP3R FHIT
o2 1 g%d°] A "R e FAelt 1
23 Al g 4 S g 2HAS
9 #Ye] FoHEAM AFAel dE 2TE F
Zbete FAolth a3d &FE Tl JFE A
oA 47 Ex EdFE £ F Yo, 7x
%"ﬂ WP &2 7] A 5 gle 2<lolth

zge) AFL AA A7l PHFe FET
H WS SEATAC Pol Atk $FF
dge FEEel 249 wsglel AEH 28

AZAZY. 53 153 dger g43% 4
< B3 Aol YW, EFH g =
%U}“ Dol 9t whd, FEFF AW
dats FaE I AAQs] Ao & 5+ A
2 40] A gk, wlgo] go] Ex FxR7F HF
@lo] gl 019} Zol #ETELAHY TF
FAAEEY F DAL o g¥TE FxEY
T AL ARA 2ot F2 A8 98 F A

(3)

FETABATIS EUAGA 2

.|_4

T el rlo & ofr mlo _l}-)

HEA(VEM

¢« TRGEE A5 AE A GL
E-mail : memethethe@hanmail.net
Tel : (02) 919-0514, Fax : (02) 910-4718

o 2T I AREABEFRE 2
e BIFFE}O]O]

EREE:

Viscoelectric Material)E ©] &8, SEAFA e
g HEg 2ol ¢ty AURd WEEEIt
Hoju}e, X 7(sensor), &% 7](actuatorySAE 7HA 2
A& A A S(PZT;Piezoceramic)?! A5 Al S (smart
material)& &2 o] &8t} @

B =84 e FETFE5A4gEE
BAR(VEM) & 5523 AA9ES 3l AFA
E (smart material)E ©]£-3}o] ZAF 2} F X (automotive
roof) ] ZFH4] ATl daA Lotrnzt Fho)

s ye

2. M0l | sSHoHE

21 F=3HOo Y

FEAAT WAAES A2 (system)2] HA A
of dx&te] NFS Fole WS Y. 1%
Agt, B Faa P d a3 37 HE
off AAe HFHgzrt g7dr E =ddAx
TETEHAIEFT i1 HEHAR(VEME
Abesiach AgAAEE= AT AYEAS 7
T AMEEA, 179 2L 18R AgdME F
e R ua] yiisg el g3ko] 77 Q&
@47 FAE EF zeistoior @t @AS
HAURE AZPGoAe} o] A A
3, AL ASFlA stBFol wEbd 95
AU E doiAZ 2WMA7Ie 54 7HAL
Aok, ARAFERAE AF, 4F HP g AF
ARt 2AHE 2 F AHTER @ vTE3
#}(unconstrained layer damping)?} Heh el o 3
AF AUAZE 24tEE 3 F A4HTFEE B 75

Em{ojg__g.,u

o

- 9% -



7+ 2] (constrained layer damping)7t AT},

HeAd As: Ags 2 @ urFHE 7t
AEz YRAHE Fed Agdch =28 A5A
o] o]ge uf 1 AMEE AY Tt AH HFS
WA "o

By duel $H-U¥EY 4Y 2l @
AN () the3t gk
0+ai{=E£+ﬂ§ )
dt dt

o =04, =g’ ol4,

sY-we BAN@E e Yo & £
Ak
_Hjeb g NG
1+ joa

A @ AN AFRs H5R

i

e,
o, =(E"+jE")g, = E'(01+ jm)g, = E'g, (3)

3oz RdET 7|4 E'e A @4
2 YR nEgola, E"S AL oA
&dgoltt, p=E"/E'2 loss factor °I. E',
E' a8ln pe Fisd 2xo o W
B AYe Ay 28S SRt

22 SSNUEHO HY

szAol= AAHY AFE MA(senson)E ©l
g3to] ZAsn 1 ZFY AEE EUE HF
sl=w  AQl(feedback gainy& FIH  TEI
(actuato) 2 AN EE RUAM HAG AHE 7t
A gozn 1FE Aolst: WRlolt Fig. 12
sEA g ASEE vebd Reloh

B =R A4 wiE T =9 QA o (Negative
Velocity Feedback contro)¥H& ©]&% H3I=2
(closed-loop)°] T},

AY FAAR] B AP AH 54
A7 EA4L dehd 7ALEAS 4% #
o},

D|_ e’ d||E @
S| {d SE|T
o714 DE A7) (electric displacement,C/m”)
oln], AA A BAHE HAsF(0)F TA U
t. Ex A7 A(electric field, V/m), S € B3 E
(strain), T & ¢AAze wyoz A &
(stress, Pa)olth. ¢ & 7 g (dielectric constant,
F/m), s 7 Zeho]d & (compliance)©} th.VO

Controlting voltage

[ Actuator ]

Feedback
Structure to be damped

Controlter

[ Socsor ]

( soraor vonage |
Fig. 1 Configuration of a smart structure with
integrated sensor and actuator

3. AEZEX| TAM g AlE gt

i

3.1 EE(plae)d ™

Ao ALEE AHLE 277 300x207%2
(mm)Q! EF7EF BHplate)elth FFA HH
& 87 98A AHE haAEe S Fuji Ay
2Abe] C82 & I A71E 50x20x0.5 (mm)elth,®
AP X AAFAS HSTM 203H & AH8-3HH
oo, 3719 x| WetA Casel, Case2 & U
ol A8E sk

Casel & F71E 80x50x1 (mm)©] i, Case2 =
50x25x1 (mm)olth, AEAF] AGHFE FIHA
A ZFe 71 A7I7 dEA e A9
F&Zoz AWM TUF AAQ LFriy v
(80x50%0.07 mm, 50x25x0.07 mm)S AH&-3kAch. B
Tplate)?] 7FA A5 YL Signal Analyzer(HP 3565A
multichannel signal analyzer)Z ©] &% % & 3K (swept
sine;10~420 Hz)E TAARoH, AgxEE 87
g gAAMeEty ALFE7)(SVR 500-3)F AHE
stk #1712 ONOSOKI ¢ Gap sensor(VS-
201)9} Detector(VS-102)5 Atg3to] Fas &
L (FRFE FA A

B AR XeTREL o4 1, 3 A AF
BTE Aolat=d HHol gt ol A
FEM(MSC-Nastran, 103)814& %3kl Fig. 2 ¢ 2
o] AXAVEM)S FAAPZT)S FFAAAE A
A, 7L GAAPZDE ol &3t B
(plate)2 7}A 8T},

- 995 -
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