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Time dependence of laser-induced Rayleigh wave
for detecting surface defect depth

LIU Hui' ,ZHENG Bin>, WANG Zhao-ba' ,GUO Hua-ling’

(1. School of Information and Communication Engineering,North University of China,Taiyuan 030051 ,China;
2. School of Computer Science and Control Engineering, North University of China, Taiyuan 030051, China)

Abstract: Aiming at the difficult problem that the surface defects is quantitatively detected by the non-contact NDT
methods , the interaction between laser-induced Rayleigh wave and surface defects has been simulated by the finite-ele-
ment method. The time-dependence relationship between Rayleigh reflected wave and surface defect depth was stud-
ied. The time domain feature quantities that can quantitatively character the defect depth were extracted through ana-
lyzing formation mechanism of time-dependence relationship,and the mathematical relationship of time domain feature
quantities and surface defect depth was deduced. The depth of surface defect was calculated by using the mathemati-
cal relationship in surface defect detection of laser ultrasonics. The results show that the experimental results match
well with the numerical simulation results, and it is a linear relationship between the time-domain feature quantities
and surface defect depth. The time-domain feature quantities of reflected Rayleigh wave can achieve the quantitative
detection of surface defect depths with the range of 0. 1 ~0. 5 mm,and the maximum error is less than 0. 06 mm.

Key words : NDT';laser-induced ultrasonic ; Rayleigh wave ;time-domain characteristic quantity ;surface-breaking defect

B AT, ELASFIROR Rz M R TR R I ik
B P 7 AR T e R 5 1) S S S i S A5 5
FAE RS, TS 5 A 1 A2 A 32 AR AR A5 5 1

EEWB  H7AwL i G IE 5B 0TH (No. 201342012007) BEH) .

EF R X (1986 - ), 55, T EE5E A, EENFRO G A BB ARBITE TAE . E-mail :495340907@ qq. com

= B 8#3:2017-01-09



670 5 RS AN

B4 %

CRFAE Y R AZ ISR A B8 o 3 JL 4Rk,
ZHSEN AT T RE R AR HOETS T 10 Fi
TR G 28 T il 28 B SUH AL, IR 1 R A T
FERCR 1 o HR, AR A B IR A 6 T O 7 2
F1% B M) B2 1) B TR e M -5 2 T SR B PR TR JBE 22 18] ) s i)
MR, FHFFTZ M 5 28 R HEAT 3R 1 R BUTR S
5 BRI o DRI, A SORs SR BB B AU 25 4 52 50
BrUERYTT %, WFFE B AR R A -5 2 T AR 2
[ 4 ) AR 5 2R, 2 48 i 23 AT R IR SR A ) 2
JSCATLEL , 1 H T AR 5 ) B Sl 5 2 TR R o TR
AR AR, It I 4 Rayleigh 01 #Y I Js i il
RS BRI R AU I AR A
2 HERBEICERM

P 1 DS RS T R T o BOEE IR IR
TER IR PRy b 2T, R o S o 1) 2R i 9 57 2R S
R T N, i T RO Z 8 1R T
RO BETr 1], AR R G, HARHE R
51 A I [R R VAR, DI, nDRE SR 4L Oy 2D
PRI A g AP i R R A TR AT SR A, ] 2
Pie B2 R B R RSO 30 mm x 8 mmy;
N T 22D BT E N M B AR 7 00 5
o 16 mm; FOCLIRAE RO ALE A O 51, HES M1
e 50y 1 mmg FE R RGN TN A2 10 5 3 mm
4 mm.5 mm 6 mm )07 E T HIVE N, BRic
AB.C.D,

Y 7 BOLLRIE
ZX I

PNuRLI

P OB IR AR BERE il R TR 45 1 7
Fig. 1 Schematic diagram of sample surface

irradiated by laser line source
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Fig. 3 Specimen of aluminum plate with artificial surface-breaking crack
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