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Study on the Micro Crack Detection in Joints by Using Ultrasound
Infrared Thermography
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Abstract This study detected SCC defects of dissimilar metal welded(STS304 and SA106 Gr. b) pipes using the
ultrasonic infrared thermography method and the lock-in image treatment method among infrared thermography
method. The infrared excitement equipment has 250 Watt of output and 20 kHz of frequency. By using the
ultrasound infrared thermography method, the internal defects of dissimilar metal weld joints of pipes used at
nuclear power plants could get detected. By an actual PT test, it was observed that the cracks inside the pipe
existed not as a single crack but rather as a multiple cracks within a certain area and generated a hot spot image
of a broad area on the thermography image. In addition, UT technology could not easily defects detected by the
width of 10 ym fine hair cracks. but, ultrasound infrared thermography technique was defect detected.
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Table 1 The basic descriptions of DMW pipe

Materials) S | Si [Mn | C | Ni | | P | Cu | Fe
sTsa04 | 002 | 0.90 | 180 | 0.08 | 800 [18.00) 0.08 | - |Balnce
P8 1<0,08[>0.10|% 5 | <030/ <0. 40| <0,40|<0.04|<0.40| Balance
" b 108

STS 304 pipe SA 106 B Gr. pipe

500mm

Weld seam
— Alloy 182

Buttering
— Alloy 182

120°

Root gap : 1mm

(a) Section of weld zone

(b) DMW defect specimen

Fig. 1 PWSCC DMW pipes specimen (STS304+SA106
Gr. b)
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Fig. 3 Images selection during harmonic approximation
processing algorithm
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Fig. 4 Directions of defect detecting

o 1A o o b
o
I
ox
o+
N, %

=D R L ATIE A )

o
op
ot
2
o
2
12
2o
o

W,
o]
tlo

gt 2~3k(hot spot)
P AT PR g 23to] Ay
weld seam alloy 182} W E] & (buttering)
182 FZ A ZA3E Yelle g3y o
HAEH AT ol= A EA(basic material)
s E 28R g S5 o €58

ih)
oot
1o
e}
i o M 12 n2 e

Mr o Qe
fo rf
ok

2 X2
ENRS
=



166 uhE g, Huhg, v s
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Fig. 5 Ultrasound lock in infrared thermography of

DMW pipe specimen
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Fig. 6 Ultrasound temperature infrared thermography
of DMW pipe specimen(Fig. 5(a))
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Fig. 7 Temperature graph of DMW pipe specimen

(Fig. 6)
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Fig. 8 Liquid penetrant testing of the half pipe
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Fig. 9 Penetrate testing defect images magnified
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Fig. 10

Microstructure of STS304
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