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Abstract

Piping in the Nuclear Power plants (NPP) are mostly consisted of carbon steel pipe. The wall
thinning defect is mainly occurred by the affect of the flow accelerated corrosion (FAC) of fluid
which flows in carbon steel pipes. This type of defect becomes the cause of damage or destruction of
piping. Therefore, it is very important to measure defect which is existed not only on the welding
partbut also on the whole field of pipe. Over the years, Infrared thermography (IRT) has been used as
a non destructive testing methods of the various kinds of materials. This technique has many merits
and applied to the industrial field but has limitation to the materials. Therefore, this method was
combined with lock-in technique. So IRT detection resolution has been progressively improved using
lock-in technique. In this paper, the quantitative analysis results of the location and the size of wall
thinning defect that is artificially processed inside the carbon steel pipe by using IRT are obtained.
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Fig. 2 Shape and dimension of pipe specimen

Table 1 Type of specimen

1. Specimen with no defect
ID No. |Z% do]1(mm)|2g = (20)[3 2 F7) tp(mm)
SSP-0A 0.00 0° 7.2

2. Defect thickness related type
1D No. 23 Ao (mm)| 2% = 20)| F & F7 tp (mm)
SSP-2G 113.40 90° 3.6
SSP-2H 113.40 90° 1.8

3. Defect length related type
1D No. 23 Ao (mm)| 23 = 20)| F & F7 tp (mm)
SSP-2H 113.40 90° 1.8
SSP-4H 226.80 90° 1.8
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Fig. 3 Schematic of lock-in photo-infrared
thermography
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Fig. 4

(a) non-defect

(b) SSP-2H

(c) SSP-2G

Infrared thermography images according to

the defect thickness

319



%@%%jﬂﬂm%@%iﬂoﬂﬁﬁo%ﬁ_ er
~ i w0 N TR ol R W, L, F
o 1_.0 H;I _._ 1_ AL ﬂrE (<] dﬂ vl ! Ot ;OL ——

5 N 5 CEm P T RS Ty e < )
333 5 I R RPN o i
oo g8 - =~ ol _~— N o
432 ER. L A B N i+

~ 2 N~ - . WN T - 0w LR
© ~ T ] NN fam
+++ © Mﬂ_.i @s]EﬂrHﬂucTHoWM_/mﬂo_ﬂrioE |
gz & fol T AR Pl s B s !
mE = M %ﬁmﬂﬂauu%m B oo T 1w B N R _ @
T o o X K —
: e BN T ae PE e wTeoa -
lgs & B o s ARl e B0 LT Gl ok
S A . o X o) N B X T o mr
m < Mﬂﬂ/lﬁu ﬂylﬂuloaﬁ milﬁ”m o u%dao#o%ou.ﬁ 0 A
= 9 B oo T O £ b N o X W ~
. s %HM%@M%%%%5£W%%%W% el
10 T N 2“] R A T
(@] Jl,.ml,:w_;on‘% N N
X — ° N oo
~ T T N X .ﬁ%ﬂ%%ﬂﬂ%%ﬂmﬁéﬂ o}/
S i T - R N o

e w T s ar iR L REET R

. 3 i > 2 by = N o T TN . T o = HJ
=] ] o =] LL .~ ToR o# o Uk Njo <X = o,ﬂ o AT T ]

SuneiaduoL O W B R g B a R G T
o WK E BB RRTT D
° Moo W W R
= TR )
2 I ) 2
— loH o st = Y
o] [S]
S O 9L %
8 NJo < oo 2
=1 < o Ho 3 k)]
< oﬂ R Mool o nh ‘m
A 111
g £ T 5o Ea il
3 T T = Wo = o o g 18 €
o & I x> o N “E
o o o S 0 X _ g
5 7 7 - R < TN -
< — — S TR 0 R o S A
o) © =2 IH ! =
s = J
£ = T T el
5} ~ L%;o
2§ T,zzERt E
5 O L= o2 WA o
= o ﬂo» I
c 0
- F %Wﬂ??ﬁmm - = ~ 20
—_— .07 g A : )
o gchﬂegﬂ/ﬁA IS < o oS
o T 51 ,i iT d_ﬂ alnreladwa]
i Ao F o

320

15

T

Fig. 6 Data comparison by defect thickness



ikl
kI
Mo
ok

(1) G. Gaussorgurs, 1994, "Infrared thermography",
Translated by S. Chomet, pp. 414~452, Champman
& Hall, London

(2). Kang, K. S., Choi, M. Y., Park, J. H., Kim,
K. S, and Yang, S. M., 2006, "Determining size
and location of subsurface defects of steel plate
by lock-in thermography”, 12th  Asia-Pacific
Conference on Non-Destructive Test, 48

(3) Lee, K. J.,, Chang, H. S., Jung, H. C., Kim, K.
S., 2006, "Quantitative out-of-plane deformation
measurement of pressure vessel with the defect
using shearography,” Journal of the Korean
Society for Precision Engineering, Vol. 23, No.
10, pp. 36-43.

(4) V. P. Vavilov.,, 2001, "Infrared and thermal
testing: heat transfer,” Nondestructive Testing
Handbook Series Il (3rd Ed), X. P. V. Maldague,
P.O. Moore Ed., ASNT, Columbus, USA, pp.
54-86.

(5) D. Wu, and G. Busse, 1998, "Lock-in
thermography for nondestructive evaluation of
materials,” Rev. Gen. Therm., Vol. 37, pp.
693-703.

(6) G. Busse, 2001, "Infrared and thermal testing:
technique of infrared thermography,"
Nondestructive Testing Handbook Series 11l (3rd
Ed), X. P. V. Maldague, P.O. Moore Ed., ASNT,
Columbus, USA, pp. 318-328.

321



	Text1: 대한기계학회 2008년도 추계학술대회 논문집


