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A Mechanic Structure Safety Evaluation Using Laser-Based Ultrasonics Application

jae-yeol Kim*, kyung-seok Song’, chang-hyun Kim™, myung-soo Ko""

{ Abstract j{

Non-destructive test on the size and depth of cracks has been required for the safety evaluation of structures. Ultrasonic
method based on laser techniques is one of the most popular non-destructive methods which overwhelm PZT based tests.
In the present paper, ultrasonic was generated by high powered Q switching Nd:YAG pulse laser. Experiments were carried
out using Fabry-Perot interferometer which was intensively discussed in the present study.
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Fig. 1. The confocal Fabry-Perot Interferometer
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Fig. 2. The schematics of confocal Fabry-Perot
Interferometer made in this research

3. diojx S8 ZBAAL Fx|

& 479 AH8E AU gF F2EB) go] Ae5a
Ue 74 724 582 22U SMASCE A48T 4
A FZEGN AEHD = FAE 1YY 2%= AR
X A Z X EA7} 50% 150 x 60mmojct. AlA| wjzta g7}
o EFY Y8 29 AEL QA AgHY B2 2y
of sjAg #E 7H5E 87) 998t wire cutting 73R
£ 025mm? slit T2 & Wskez ¢, 5, 10, 15, 20,
30mm FHol2 77 7h3-& sgith

Fig. 3 Dimension of specimen

- 176 -



d HAA0E Q A H NAYAG FojAE AHg3it},
YA YolAe A7t -2 10 nso] T WAL 532 nmE AHE
ot WEEEE A&7 A%ty BAE 459D
F-P HAR 92 138 92 AT I(Lecory 9345)S
Fote] qaddo] 4 dojg AZE st 11 AF
HE Agste] o B4 4 2olg Ff4sct. 4¥F
A FAHEE Fig 49

Optical Fibers

tered Light
Collection Head

Specimen

(&)

Nd : YAG Laser

Nd : YAG
Green Laser
(AXIB)

Fabry-Perot
intesferomates

A2 AN AN

Oscilloscope

Comeutet Lecroy 9354

Fig. 4 Schematic diagram of experiment

Fig. 49 AAolA A4 39 ZHELE S| Y3t
of ARt % 2R 24 3|S5 Fig. 59 Zol AAs %t

Target 100 mm diameter

i Polarizing
Focusing fenses w4  Beam spiitter

Plate Cube

Muiti-mode
Fiber

Collimator

M2
Plate

1
Coliimator

Multi~mode
Fiber

Fig. 5 Scattered lights collection head

=2
[
op>
K=}

-

Sl A4S @t Fig 2& F-P ZMAARA 3
A7) Zol9) AR P AAPAST e He
invarg Ag ANYZH Agaec £ L5 373
o} M F(fluctuation), 22} #ojH Fste 230} Al7be]

€ Wste] & A4z BAYHE BH7] Y3t
PI control$ oj&3}¢l e} Pl circuit £3to] PZTo) A&

NEE feedvacks) FO2H T2 FP TUTIN 4
FRHA 4B7t ARHEES S

4. 48 A 1@

SMASC A9 S Wefog dushe F4E 4
371 8l Nd:YAG #o|AE Ao YatA 7|, 230}
A& #ofA 7+ A (Fabry-Perot interferometer)?) ¢t
5E B3 2339 u[dE4 FAE HEstgen o9t 2
o] ARBE HoJAE ojfstel APHY BFE BAA
o 230 HA§ HolA spot 27{9 g & Fo 25ut
FA HHY Ut YoiA A BE FUE HEHY
ANEH 299 2AA=E FAMNAL. $A4 9HE HAY
BEE o171 Y& elojHUH AFH Aolo] BEEAZE
AHgate §lg HopHo 2N HojA YA UxE Fole
ablation oA Ragoz AYS Astct. oAy
of AlHo] YAt RE 2T} WAYE, 2U EF
of etz BEE YA A2 He U Ao of
A 2o v|Xe whdE o go] R S o2 s
37 HBZ Futo S 7 AR Pyolrt. o
AE AHo] ZAR &A% Fig. 63 2t

olelelol

"3'22'7 (mm)

Fig. 6 Inspection order of specimen

Fig. 72 Az GefolAe] dolA Zatof ojgt 2del ¢l
£ ARRANY 2323t otk W Mol uehtt A3
£ QAYA EdAd 9 xolz Aol 1HA A5k
Liske) Azo)m 28 ASE L2 o)t

s

§ o

€ S La
< 2 [A] L

000000 0 00002 000004 6 00000 0 00

Tim e ()

Fig. 7 Typical experimental waveform
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