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Image Technique of Surface Defects by Using
Photoacoustic Signal Processing
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ABSTRACT

In this paper, photoacoustic image processing system was constructed by using 2W CW CO; laser of 10,6 pm wave-

length and PZT 5A acoustic transducer, Stainless steel of 5mm thickness was used as a sample in experiment, Three

line cracke of 50 um in each width and depth were made by using plasma on the surface of the sample. Also, each

gap among their lines was 200 ym and 300 gm in width. In the scan range of 2.2mm X 2mm including surface defects,

a good image of 50 pm resolution had been shown when modulation: frequency of CW laser was 100Hz.

I.M B

R G LA, A8 L YA 4
Folll A AAEEHE AR vIAFH Fx BAE
A€ AP ENsE 7E2A H2d 2& 77t 7
Yol An AeH1)[2](3). 7129 FPv)| AL 5
A pm o)3He] AEFTE 2D A9 oAl &
FARE AERY F AN 2P BAH 5402
AEste TARR ] 22 FAO) 3T BARE

=8 2 AL A=A A7) 2
S EEESERE T
£97}:1994d 79 169

2 ein(l] 229 Ar)3 S 2FEAE 2 U9
544 2 F4este B85 Lo Fy @R
g PAzsled Fdo(l] FSYANFS B
ol A o7} Fulo]= HEEn g
o) diAol & S dUAR HEsl= AW B
£ HE A EE o] gsng 24 B8y, 4
H, a3 548 2F Fesd 82 JEE &
£ 4 A}, 19789 Wickramasinghe= 9@AH RS
Z§ ol g8 FSPPUYAH Al2de AR (3]
19793 Rosencwaigs @4 S5 & o €3 3o
g F37eS A8 E HolFd Hgstgen A
FRME ol 7128 o143l vixH L B



46

Aol A BASAEA B SE7|F] Eg A
P ZotH31[71[8]. F&% WA =l el
A7} A FAE A2 dRE9 Folize 2
AEHNA HAlE g HBE dolvizz &3 ol
Fol 523 &4H22 AN FLITNB
HEEEL ol £ 2o gdeby gy Fe] A &
43 o) goldHe ASde F2FUZE JY ¥E
717} ol & A2 E B APNME F nA BE
o] w9 vl ekdt FLUNEFE ASY T e B3
A% AE7E AA, A2 2W €32 CW CO,
gotA], J32 2 A5 FRNETE o] 3o F
£ 29 e TSN JERE Smm F
AY Ly AZE Adatz2 3 FAd £33 Zols)
50 pm, AZtAo] 200 pm, 300um7}t HEE 33 A
AYg AT QFolA PBE = FSIUE
& F&3tn B2 EE d4A A gt

I. 28 A4 ASH2| A2 2N Y A

2 27 BH F8o] 2Wol R 33 0] 10.6 pm
A AEZUZH CW CO, ol M7} AN 2 13
oA ez 27be) 10% vivrel 3 H+&= <
459 F AN FEER YARFPAA Y F
717A =37 A H) ol FollvA e Ax
R i F4os EAWEE AA5H FAq 2
AAtel 923 HE Ao A 4 nA J9] o)
2 He 2% dyAr LPd. R4 EAdAM
Qg AE 9342 Duhamel-Newnann 3714 {4]
o228 4(2.1), (2.2)F 2o| Uehir),

a9 d
29— % _ S T.u=h
Ve —-C ) Toar(31+2,u) Py, Av R4 (2.1)

3%u
pvzu'l'(l-l‘p)VV'u—pW —{RAt+2u)oo=M
(2.2)

7N, §: LT (temperature), u: *d$) (displacement),

»: 8 AT % (thermal conductivity), p: B = (density),

C:a9M3 I B8 F(heat capacity),

To: 38 2% (ambient temperature),

o g 4 3A 4 (thermal expansion coefficient),

A, p: Zo) A2 (Lame constants),

h, M: ¥, 2l E A4 (heat, momentum flux) o]t}
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Fig 1. Block Diagram of Photoacoustic Image Signal Pro-
cessing System
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Fig 2. Design of Manufactured Photoacoustic Signal De-
tector
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Fig 3. Detected Photoacoustic Signal
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Fig 7. Pseudo Color Image on Center Area of Detector
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