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Application Defects Detection in the Small-Bore Pipe Using Infrared
Thermography Technique
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Abstract In the advanced research deducted infrared thermography (IRT) test using 4 inch pipe with artificial
wall-thinning defect to measure on the wall-thinned nuclear pipe components. This study conducted for defect
detection condition of nuclear small-bore pipe research using deducted condition in the advanced research. Defect
process is processed by change for defect length, circumferential direction angle, wall-thinning depth. In the used
equipment IR camera and two halogen lamps, whose full power capacitany is 1 kW, halogen lamps and Target
pipe experiment performed to the distance of the changed 1 m, 1.5 m, 2 m. To analysis of the experimental
results ensure for the temperature distribution data, by this data measure for defect length. artificial defect of
4 inch pipe is high reliabillity in the 2 m, but small-bore pipe is in the 1.5 m from the defect clearly was
detected.
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2.2. Halogen Lamp
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Fig. 1 Infrared camera

Table 1 Specification of infrared camera

Infrared camera (FLIR,. Sliver 480M)

Detector Materials

InSb (indium antimonide)

Cooling method

Stirling Cooler

Spectral Response (um) 3.7 ~ 5.0
Number of Pixels 320 x 256

Pitch (um) 30 x 30
NETD 25mK@25 C
Measure range (C) -15 ~ 2000

Frame rate (Hz) 5 ~ 380

Table 2 Specification of halogen lamp

Halogen lamp

Lamp 230V, Max 1kW
Max room temp. 25C
Outside surface temp. 310C
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Fig. 2 Dimensions of defects in small-bore pipe
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Fig. 3 Infrared thermography system

Fig. 4 Peak temperature at defect in pipe specimens
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(c) 1.5 m defects(d/t) image

Fig. 5 Infrared thermography image
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Fig. 6 1.5 m temperature at defects(¢/D)
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Table 3 Defects(¢/D) defect length(mm)

/D 1 m 15 m 2m

1/8 (9 mm) 7 8 8
1/4 (18 mm) 16 15 12
1/2 (36.25 mm) 26 29 24

Table 4 Defects(¢/D) defect length(%)

/D 1 m 15 m 2m

1/8 (9 mm) 77.78 88.89 88.89
1/4 (18 mm) 88.89 83.33 66.67
12 (36.25 mm) 71.72 80.00 66.21
Average(%) 79.46 84.07 73.92

Table 5 Defects(d/t) wall-thinning depth(mm)

d/t I m 15 m 2 m
25% (36.25 mm) x x x
50% (36.25 mm) 25 28 23
75% (36.25 mm) 27 29 24

Table 6 Defects(d/t) wall-thinning depth(mm)

d/t I m 1.5 m 2 m

25% (36.25 mm) x x x
50% (36.25 mm) 68.97 77.24 63.45
75% (36.25 mm) 74.48 80.00 66.21
Average(%) 71.72 78.62 64.83
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