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Study on imaging of laser-induced surface acoustic wave based
on 2D time-delay superimposition
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Abstract : Damage imaging based on laser-induced surface acoustic wave is one of the difficult points of laser ultrasonic nondestructive
testing. There exist the problems such as low imaging resolution, poor imaging effect and high equipment requirements. Aiming at these
problems, propose that the 2D time-delay superposition imaging algorithm is adopted to improve the imaging quality. Firstly, through
experiment and simulation, a variety of signals generated in the process of laser ultrasonic scanning are systematically analyzed. Based on
this, the imaging algorithm of laser-induced surface acoustic wave is improved. In this paper, the rectangular crack defects and circular
defects with depth gradient are set up. Then, the defects are scanned, detected and imaged with the laser ulirasonic scanning platform.
In the images, the morphologies of the rectangular crack defects and circular defects are clearly reflected. The imaging results show that
the resolution of the 2D time-delay superposition imaging algorithm is significantly improved compared with that of the energy method.
The full width at half maximum is no more than 0.3 mm; and the measurement errors of the radius of the circular defects and the length
of rectangular crack defects are no more than 0.4 mm. And the algorithm also has certain measurement ability for the defect depth.
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Fig. 1 Schematic diagram of detection experiment
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Fig.2 Simulation of wave field propagation

LARHE] A & B, 148 w62 B8 v Bl 0RAEL N = Bl 2l
B B HER . B 3 4 BRI S G L S
(i 5 B HEMR . Br T ANE AT LAR B3R R AE AT M
R 4 ADISHALF A 00 4 MRS SR EURE

B 5.6 S dil A e B B U LS SR AR
1B AR X AN 5 A5 5 W R e B P
5 BUH B AR 5 7 A 1 B 1 s 36 8, IR BN 3 A 4%
b B AR BT



58 s XK 2 R Fa42%E

K5 56 X LRl RIA BIBR T34 1 BRI RO B
HI3% S P ik 2 Ti@%ﬁlﬁlﬂﬁ‘iﬂi%o AR5 H

—_
<

: 2 A6 P T AT 00 0 B, BRI A 6 T 9 5 2 A
2 g mﬁﬁiﬁﬁ%ﬁ%ﬁ%oﬂ¢ﬁﬁﬂﬁﬁiﬁﬁ%
* TR [ 2 70 6 6 TG [0 30 DA o T RS TR I 95
N . iR
0 e 15 Pl 6 PR I (9 1 S 56 T k5 2B HE R i A
e We(S) , SUAE I T 2 45 7] Bl 3 b % 2 48 505 3 oy 6 1
Fig. 351 i‘hefz—fiiﬁ4ilfgfjf%fii§liii ijjnlgslfnning BO(SR) R MBI o [ 6 of i Bk ) (YR T ]
ath e away from defect Wi 2 e Ae AL R RS T S S A i b
e HAB R S R T e S R (5 . LB
B 7 B, AEEAIREFR | SRERE2 5
_ T T 13
E >
d -
& D W—— :I
: = , L -0.005
1.0 1.5 2.0 2.5 S

I T8 /s <107
Bl 4 ARSI B BB SR Y B HEHR

Fig.4 The B-scan image in experiment when scanning
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Fig. 12 Result of time-delay superimposition
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Fig. 16 The basic principle of 2D time-delay superimposition

for surface acoustic wave
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