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Tab.1 Main material parameters of PZT-5

p/(grem™) gf /(Fem™') dy/(C-N") ¥ /Pa
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Fig. 1 Experimental setup and healthy specimen
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Fig. 2 The aluminum beam and positions of PZTs
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Tab. 2 Correlation coefficient of healthy case-@ 3

damage hole within 6 frequency bands

P P> P3 Ps Ps

B

1 0.1619 0.2817 0.4203 0.7772 0.6545
2 0.2705 0.376 8 0.4456 0.5918 0.5144
3 0.3635 0.1060 0.0947 0.1756 0.2515
4 0.0308 0.7293 0.1172 0.7349 0.3254
5 0.4427 0.5203 0.6837 0.9849 0.9537
6 0.0240 0.2706 0.0124 0.7848 0.93138
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Fig.3 Figures of p- L linear fitting
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Tab. 3 Detection results of healthy case and & 3 damage hole

WREE A o/mm R v/ mm AR/ %
1 259.69 261.5 0.69
2 254.12 261.5 2.82
5 266. 89 261.5 2.06
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Fig.4 Every correlation coefficient of

healthy case and®5 damage hole
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Tab. 4 Detection results of healthy case and @5 damage hole

WRB A o/mm JRIGE xp/mm AR 25/ %
1 268.43 261.5 2.65
2 261.77 261.5 0.10
5 267.08 261.5 2.13
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Fig.5 The specimen with crack
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Tab. 5 Detection results of healthy case and 0. 6 mm

deep crack
PURBL R o/mm RIR{E x/mm AEXHR 2/ %
1 263.25 260 1.25
2 269.63 260 3.70
5 254.53 260 2.10
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Tab. 6 Detection results of healthy case and 1 mm deep crack

SEE PR o/mm FARH v/ mm R XL/ %
1 253.34 260 2.56
2 266. 02 260 2.32
5 260.27 260 0.10

ZE LT H AR S BR T ARG A I3 v R S5 4
Sy 48 S R 24 S0 A5 A A W TE L I B E Ao
4

&y

p

o3

BT R BTE A, X8 R B AT T 40405 %E 17
WIS SE , 25 R R0

(1) i8id 2 W E s, KB TIHRB 1.2,
5, ] AR 5 14 5 A, £ T £ B 1 0 4 R
Bepy , 150 i BT S BB AH 5 R 80 PZT A

{37 8 22 [ B A — 5 Y B A A AR B Rk G &R
IS B PZT B 45040 o B BT, G BH T S R A O
FAMHBOR.

(2) 7038 I AR BN 0 40 3 AL X R B4 s o
PL A SRINEL 5 52 PRAE AR W) &, BE S AR 3l 12 AR 22
R TY R V- ST PSR (R S R 2eg S LU R R VR R IV e
WS AR PR TR o, al X 45 4 5 10 A S )
LG B TR 2 M 0 2 5 AL

S 3k

(1] R, AL, Bikk. TR LR HB02 B
R[] . AR T4, 2003 |, 36(5):105 —110.

[2] YANY]J,CHENGL, WUZY, etal. Development
in vibration-based structural damage detection tech-
nique[ J]. Mechanical systems and signal processing ,
2007 , 21(5):2198 -2211.

[3] BKAR, AR, 2 M, 5. B T RS I A2 g AR
A B AL A SRR [T ] N K22 R (T
) ,2013,34(6) ;99 —103.

[4] J™gf. EMT 454 2 e 0 5 R 5 € ik 447 [ D]
BUIH 87V A4 5 AR 24 B , 2007 .2 - 6.

[5] Mgt gaepr et gk (M. db s [ B ol i
1t ,1997.

[6] WINSTON H A, SUN F, ANNIGERI B S. Structural
health monitoring with piezoelectric active sensors[ J].
Journal of engineering for gas turbines and power,
2001,123(2),353 -358.

[7] CASTANIEN K E, LIANG C. Application of active
structural health monitoring technique to aircraft fuse-
lage structures [ C ] // Smart structures and materials,
1996 : Industrial and commercial applications of smart
structures technologies. San Diego :SPIE ;1996 .38 —49.

(8] ZELIAgR, 3%, [P HE. 3L T Fe v BELHT 10 25 4 Sl 1T
WIT BRI SLIOT T [T]. J2p 5 503 ,2002,24(3)
44 - 47.

[9] GIURGIUTIU V, ZAGRAI A N. Electro-mechanical
impedance method for crack detection in metallic
plates [J]. Proceedings of SPIE the international soci-
ety for optical engineering,2001,4335, 131 —142.

[10] GIURGIUTIU V,ZAGRAI A N. Embedded self-sens-
ing piezoelectric active sensors for on-line structural i-
dentification[ J ]. Journal of vibration and acoustics,
transaction of the ASME,2002,124( 1) . 116 - 125.

[11] W&, BE, g s, 55 JE TR B ST 8 R #1 BP 4
2 F G5 R R M [T ). R 0 A R R A AR,
2010,42(4) . 418 —422.

(T4% 96 W)



