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Abstract

A method based on thermo-optical modulation of ultrasonic surface waves generated by laser for detecting
crack of aircraft engine blade is presented. Crack closure on the blade due to laser-heating is considered in this
method, thus two series of ultrasonic pulses including closure situation and original situation are both detected by

interferometer when scanning the line source focused from Nd: YAG laser. The signals under heating by modulation
signed with Si., are compared with the cooling ones signed with S

detection

exhibits the effect of the crack closure because of the optical-thermal modulation. The results demonstrate that the
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crack on aircraft engine blade can be detected with reliability and high sensitivity.
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Table 1 Thermal physical parameters of Ni-Al alloy

Thermal physical parameters Ni-Al alloy

Surface reflection coefficient R 5.2X10°¢
Density p /(kg/m*) 8340
Specific heat C /[J/(kg+ C)] 438
Thermal conductivity £ /[W/(m « C)] 14.2
Thermal expansivity g /(10 °C) 12. 48
Young modulus E /(10° N/m?*) 213.8

Poisson's ratio " 0.33

PRI 2 55 28052 IR EOE IR i 5 1R 55

1103001-2



S LES

H T OGP T A I e Sl LI R 95 RS0 B0 S R T 5 i

LA ERE NN d— Ad L S5 E (D F4) X AT
DA P i 136 B 24 80 P 6 S S I8 R R R DN
AT 5 8035 2ok 24 S0 R 19 75 A5 5 A LG TS G
) B A P S % L ORT  EAL ak AR R R D ' A R 1 i
PRIV 5 5 1 75 3R AR S AR S L 25 ({5 5 A m)
R 9 57 4 80, 3T L B E T O I w1 S 5
RIS CHLR S AL b 9% 57 R 8k 1T
TWOL SR

3 LIRS KTk
3.1 HE#S

a3 R R0 8 BB o B G4 4 4 LA
YIRS 1R . O I G H e R A B
T R T A R IE TR P L AT 1 R R
PR SR AR e A L2 R R, A
SO R 4 O AR SR I O % ) B K
o 7 56 55 77 1 9 B o A K o 9 40 L BB
FIE 10 pm B, IR L AT 0L S50 2 0B
BT A 0P 1 . PRI S PR R s Ot
HEAT RN+ L 3 5 A K 0 95 0 0 19 0 0 i £
SRR L 30 BE B8 7T 3 5 B S B 45 1 51 2 010 9Ok
S 5 b 19 )

B 1 o7 RS R A
Fig. 1 Micrograph of the fatigue crack
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Fig. 2 Schematic of experimental arrangement
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Fig. 4 Signals of ultrasonic surface wave after laser-
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