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Fig.1 Components of the structural health monitoring system
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Fig.2 Principle of the guided wave based structural health monitoring method
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Fig.3

Applications of the delay and sum imaging method on aircraft structures
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Fig.4 Experimental verification of path imaging based damage monitoring damage and impact method
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Fig.5 Experimental verification of time reversal based imaging method
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Fig.6 Applications of the tomography methods on aircraft structures



gy AN A B HE I T L — AR B A IR R S P

2.1 H\EMERE

BE T AR B - B AR 5 s b — e T v e AR 2
L B W Tt K 2l B 471 e ) A T H, O v 5 4 T
KA, WA Hh LA BT e L AV Sy A SR 4 32 i
55 o XTI A B, 4% BOZ Sl A BT RE 51 &
R TCAR X T 525 W 0 10 JE 1), R 4 1 S0 B o) 5 21 4% 8% A
SHIREUR IR NN — DU ARG F T R I X
(8 Fi A 5 ) R AT 44, 4R A AR B Y R AR AR S I RE R A
AR F AR M I DI PR PR o RS B 5 12 1 D B ]
7R T AR R 28 KO AR IS R AR,
S AH 2 [ T3 1 R RE S BRADAT3 AR, TG A BB FH T I I 4 oo
diiz .

V. Giurgiutiu®>*!, P. Malinowski®”, T. Stepinski®** Fl
Wang Zhiling™ 353 1 X A2 AR FEFEA T AL, S i 1 4
W51 AR AR B 3 A 1 RH 2 R 5 25 1) A 8 T IR 3
XA, 940, Wang Zhiling 53 R 7B AOAR 47
PSEILT fAs 2 A RHIAS 45 A s 05 A7, W fEl 8 (a)
flf7~ . Tian Zhenhua®", Wang Zhiling 25 43 51| 5% FH % Bk
MG 2 M WA 7 VR 0 S A S AT T ROk L Huan
Qiang MR 417 SH e FL A AE R R AR A SHIE

1200
I 1 i
I} ﬁ,| |
I __ T A, oLl
g £
5 JEHLEEF] (T=Ty) &
13
Ts (600,600)
0 1200 /mm

1.2

21
1
427
S
W )
(‘b '
- Sp (1)
3, ] W W T £ p {f
\ .n:9

7 BEEDENERRE

Fig.7 Principle of phased array based imaging method
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Experimental verification of phased array based damage imaging method
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Fig.9 Experimental verification of spatial filter based imaging method
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Development and Challenges of PZT-Guided Wave Based Imaging Technique
in Aircraft Structural Health Monitoring
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Abstract: Structural Health Monitoring (SHM) technique plays an important role in ensuring the aircraft safety, guiding
structural design, reducing maintenance costs and extending life, which has been widely studied and applied at home
and abroad. Since it is sensitive to small damage and able to realize large area monitoring, as well as both active
damage monitoring and passive impact monitoring, the PZT-guided wave based SHM method is considered to be one
of the most promising methods. Especially, PZT-guided wave based imaging technology can directly image the
monitoring area with high precision, which features intuition and strong anti-interference capability, and has become
an important method in guided wave based SHM. According to the sensor layout, the basal principles and research
situation of sparse array and compact array based PZT-guided wave imaging methods are introduced in this paper
respectively. These two kinds of methods have made a good progress in the accurate monitoring of real complex
aircraft structures. In recent years, the influence of time-varying service environment on the reliability of imaging
methods has been paid attention to gradually. On this issue, the research situation of PZT-guided wave based
imaging methods under time-varying conditions is reviewed in this paper. At last, the PZT-guided wave based imaging
methods in aircraft SHM are summarized and prospected.
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