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Debond Defect Detection of Foam Sandwich Structure Material With
Aluminum Panel by Ultrasonic Multiple Echo—pulse Method

XTAO Kedi WU Junhao LUO Ming ZHI Fan ZHANG Ying
(Aerospace Research Institute of Materials & Processing Technology, Beijing 100076)

Abstract  To detect the debond defects in the foam sandwich structure material with aluminum panel,
ultrasonic multiple echo—pulse method was performed. The method principle was analyzed, the artificial defect
samples were made, and the automatic C—scan imaging detection was performed. The defect recognition results were
analyzed by statistic calculation of the scan image gray pixel numbers. The result shows that the ultrasonic multiple
echo—pulse method is effective on debond defect detection of the foam sandwich structure material with aluminum

panel and provides basis for material research and evaluation.

Key words Ultrasonic multiple echo—pulse method , Foam sandwich structure material , Debond defect, C—scan
imaging
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Fig. 1 Diagram of acoustic wave propagation paths

for multiple echo—pulses
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Fig. 2 Structures and sizes of artificial defects in samples
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Fig. 3 Multiple echo—pulse waveform on foam sandwich

structure with aluminum panel
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Fig. 5 Statistic of gray pixel numbers and defect recognition

result of 1* sample C—scan image
G P LS T 2 KB A B o A 0, Hrp—
AN T 6L T 2 M0 ) 3R s TR 40 DX IS o A e, R P (L4
HAE 50~100 IXTA] 5 55 — A2 AL T A A 2R ik X

B o3 A, K BE AR A TR AE 200 2 250 X (1], 454 C
MG T LRI, C MG 3 S8 i X K
KON RZH, e BT, KRS, 7
Gt o R T ZE M A3 A [R3E, C R G
TN DX K B SR R D BT A 7E
B LA X T A B A3 A e 43 A I ) S EE 5 A
RS SJPEAR DG, e B 5 G D T AR AR G

X F 1R UL, 3278 S 4F X 4 A e 5 3R
S B DX 4 A WA B A T, A o0 A 0 22 [R] LT 1%
B KB S50 o MR, SRR K, 005 K 1
(BT AT 438 50 4 X 93 A WA RIS o DX A7 e 22 ] 1) 4
B FEAG W K AR T 05 < B 1 1) DX 3R A oy
SRR DX, BB TR 5 SR UL S (¢) o DI R R] Dl 4%
AR T BT S, SR TR 4 R AR
3.3 2AEFECHBERSH

X 24 C A BRI 4 (b) 80K B2 8 e 5
T ERILE 6(a) PR EWLE 6(b) . St EA
ST VSRR G 24 B b i) o0 A g 29 RE i g i I vh
AL B VAL T2 43 A W, FIVSE T4 0 K B mii
RUD RS A X R, A2 53 AT 0 R B A AR T A
50~100 DX ], 03 T 5847 X . iR E 6 (b) ]
T A 000 2 8 A1 DX )R B (B 38 A7 100~250), R

2

—
W

YRES=L e

154
n

!

0 S0 100 150 200 250
KA

(a) RJERBRSGEHA

0

600

1z 400p

i
il
=

0 50 100 150 200 250
K PE(E
(b)  ZEhickE
E6 2"aHE C U K S B 41T

Fig. 6 Statistic of gray pixel numbers of 2" sample C—scan image
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Fig. 7 Defect recognition results by different gray thresholds
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