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The Study on the Material Evaluation and Development of Nondestructive Inspection

System Using Laser Guided Ultrasonics

Jeal-Yel Kim, Kyung-Seok, Song, Chang-Hyun Kim, Yoo-Hong Kim

- { Abstract J

In the present study, a Nd;YAG Laser (pulse type) was used to emit ultrasonic signals to a test material. In addition,
a total ultrasonic investigation system was designed by adopting a Fabry-Perot interferometer, which receives ultrasonic
signals without any contact. For non-destructive test SM45C, which contains some flaws was used as a test material. Because
it is easy to align light beam in receiver, and the length of the light beam does not change much even if convex mirror
leans towards one side, confocal Fabry-Perot interferometer, which has stable frequency, and Pl control are used to correct
interfered and unstable signals from temperature, fluctuation and time shift of laser frequency. Stable signals are always
obtained by the feedback of PI circuit signals in the confocal Fabry-Perot interferometer. The type, size and position of
flaws inside the test material were examined by achieving the stabilization of an interferometer. This study presented a
useful method, which could quantitatively investigate the fault of objects by using a Fabry-Perot interferometer.
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Fig. 2 The confocal Fabry-Perot Interferometer
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Fig. 3 The schematics of confocal Fabry-Perot Interferometer
made in this research
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Fig. 8 Typical experimental waveform

Table 1 Sound velocity in SM45C

Error

Propagating Propagatin, Sound
Component p;ig & pagaiing

ime distance velocity

L 1.018x10-5 60 mm 5893.90 m/s 0.78 %
3L 3.042x10-5 180 mm  5917.15 m/s 0.39 %
5L 5.062x10-5 300 mm  5926.50 m/s 023 %
S 1.862x10-5 60 mm 322234 m/s 0.65 %

Fig. 9= 2 ZJ0)7} 40mmel A[HBL Fig. 72) Aol
wet gol 2] ofa) WAE 288 2 Aol
o}
Fig. 9041 2%0] g o] A50} BFRE Fo
do] 155 wms) HW He] VEgto] Fagnt
SA0] Bl B2 0|27} Alzba| ekl 2la) whalEl
FI, F2 o 27} et 2e & 4 9tk

Fig. 103 @%9] Zol7} wgtol mabs 3 WA ma
ASE 28 WARHo RN wHes Wushs
2878 AAY Holm, § WA HalE ReME 2
FE W e Alzolth AN T uhAb} o

o

[”)""“'ILA it
40mm @
I Ir‘,-‘n‘.%- ot
T somm @
1
I
] 40mm @
e e
.
T
h 40mm @
T T
]
M bk
T
40mm ®

W oceur | s Bemes | e asoos | 4 osoor
Tim e

Fig. 9 The comparison of signals with to the variation of
slit position

ot o Aol Az stk Fig 109] AE2A
sl g QAL TEBY 2ES FFHOR Bt
stedl 985 289 4 948S HoiFn gtk

=

|

il

.
o k ||';
% e
§ -~
- 5mm @
© DODOY @ D00 Y- 2 ) 000000 B OO QOO
Time ¢
J ol
% ]‘r
g -
T =
7N
] 10mm &
o]
e R TRy e S Y

Tinywo:

- 267 -



i.
.
- 15mm @
i " opdoso o.0o0z 0.00001 © 2D0s © DDOOS 0.00010D
Timers «
o \ l, fomntr A
-] 20mm @
-]
C ) © oobaz 000004 0.00000 @ D000 aendoio
Timeis)
jLiJ
Jroroiah-
g ]
- 30mm @
T R T T ¥~ 1T

Ttmess

Fig. 9 The comparison of signals with to the variation of
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