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Abstract: Structural health monitoring (SHM) techniques based on the use of active-sensing piezoelectric
(PZT) materials have received considerable attention. The validation of the PZT functionality during SHM
operation is critical to successfully implementing a reliable SHM system. In this study, we investigated
several parameters that affect the admittance-based sensor diagnostic process. We experimentally identified the
temperature dependency of the active-sensor diagnostic process. We found that the admittance-based sensor
diagnostic process can differentiate the adhesion conditions of bonding materials that are used to install a
PZT on a structure, which is important when designing a sensor diagnostic process for an SHM system.

- JlzMY - M=
ZoZ, : PEISH TTEES G A4S FrE WY £4 AAF A GA
dy,  : PZT &5 A EFoE A FE ARl ds 2
e 1 PZTO FAA A B 5 gtk olg WAEY] skl B
wl i PZT SX e Y], Lo &4 9 A%e 27l FAstn s 4
t, PZT #j x| 7 Hedh ¢ e 72 AW EYH " (structural
) PZT #jx 9] GAA &AASF health monitoring, SHM) 7]*He] Q%31 It}
YE . pzT A 3 o~ wno upepa] ohekdh = RA Fx2 ZUEY 7| ¥l o

& A7k Sulel we ATAbEel oja) us

H
. 2o _AEkA] B A -1
Viw) : PZT AXe] 2l7l-efeb of=vds (270 28w Jrk®  bA A AK(Piezoelectric  transducer,

¥ Corresponding Author, gpark@jnu.ac.kr PZD)= 7% 144 EYEE 7l A4 (Sensor)
© 2015 The Korean Society of Mechanical Engineers 9 %7 (actuator) E o] &% glom uk




l

Aoz P FxES AWAY EUHHdE B2
o] ¢+ A9t actuators FQE FHrh@

2

o0 B Yo X%

TERE FAE AAMe] A3
A7k Aol e A7E Bass
t}. Giurgiutiu 5“2 PZT AlA] z
e FAFoEN A HEe BA
< ARFEen, Xu ¢ Liv¥= PZT Al =
Atole] A3+3-8 1-d spring-mass-damper(SMD) system
o2 EALste] Al 9] de—bonding% =k R |
:,L_g. PP, T3k /\%]/\1,] =L =

@X1517] Sistel Park 598 aAUAE Two

fe &4 e

L H

_—

Lo,
off
2
o N o oh

>
T
4

N

i skobdAl AlA =7} LE}%% A L3} T
AdAA~E 7o w & ShdAl AlA A7t o
W PZT AlA9] capacitive value W3S F2g
O mRE MM TAE AFolv AT FES
A, HAFHoR AAe &4 FRE9
E4s g

AVAAE 7|ukor sk bl A A7t
AdE S AA B3 A&38t7] s e tdst
FFLALE Tt dart o, dIEi
W3tE op7|she EFdat gota Add A4
th 3 ol X3 E A

Fabricio 572 &Xo w2 PZT MMl electro-
mechanical impedance(EMI)e] W3} s}l 9 F3
T HstE EAeke AdTE Fdsil e,
Bhalla and Moharana®= F2E3} PZT AA A}o)
g] 7(—]61—1‘% E_H1ao}oq 014&]/\9,]_ 7(—]6]—1‘/] kUl
AL ol&x o=z dselrh. Grisso and Inman®

S FxEd B9 pzT AAEQ 9Ho wE
Hla 2 o] J3ks e ste] AlAe] A3s
gAshe a8 FYsa

H =Fo| A+ admittanceE 7|Wro = 3 ¢+A
A AA ZA7F A AxE FE AAY A
x|t o, B4 Ayle] JgS F F U=
2%, A&A o dEJAAE ol 2 BA S

- Bt

th AYSs T 28~110%29 SxwWsle] wE
admittance S I}t o, thksk H A

S o admittanceES Itk EAjo] &%
Hskel A o] AuaAE HA3Ae

AT,

2. AdmittanceS 7|HtS 2 SF XX
MM XEZ7F & ek

dAAE A7H AqUAE 71AFH duUAE |
gAY ZIAA olUAE A7|A AdqUAZ FT
W3lo] 753k axfolr), T3E kAAL] AU Y
4 QQuuAE ASsta, 1—%% duldx Al
3o H3lE pAGorH T2 A S A A
to g Agsk 4= gl o

PZT AlAMe] dFdx &4 #S 7|vte=z 3
AA A7 A H L park Sol|© 93 sy
o, oju <UdIT

gRzel A4 PZT AlA <]
electrical admittance:= T} o] vehdic).(2

0.05

0.04}

0.03+

0.02r

0.01+

Imaginary Admittance

Surface-bonded PZTs

0 0.5 1 1.5 2
Frequency (Hz) x10*

Fig. 1 Electrical admittance measurement from PZT
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