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Defect Depth Measurement of Straight Pipe Specimen Using
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Abstract In the nuclear industry, wall thinning defect of straight pipe occur the enormous loss in life evaluation
and safety evaluation. To use non-destructive technique, we measure deformation, vibration, defect evaluation. But,
this techniques are a weak that is the measurement of the wide area is difficult and the time is caught long. In
the secondary side of nuclear power plants mostly used steel pipe, artificiality wall thinning defect make in the
side and different thickness make to the each other. wall thinning defect part of deformation measure by using
shearography. In addition, optical measurement through deformation, vibration, defect evaluation evaluate pipe and
thickness defects of pressure vessel is to evaluate quantitatively. By shearography interferometry to measure the
pipe's internal wall thinning defect and the variation of pressure use the proposed technique, the quantitative
defect is to evaluate the thickness of the surplus. The amount of deformation use thickness of surplus prediction
of the actual thickness defect and approximately 7 percent error by ensure reliability. According to pressure the
amount of deformation and the thickness of the surplus through DB construction, nuclear power plant pipe use
wall thinning part soundness evaluation. In this study, pressure vessel of thickness defect measure proposed
nuclear pipe of wall thinning defect prediction and integrity assessment technology development. As a basic
research defected theory and experiment, pressure vessel of advanced stability and soundness and maintainability is
expected to contribute foundation establishment.
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Fig. 2 Shape of straight pipe specimen

Table 1 Specifications of specimen

Outside  Inside Defect Defect Defect
ID No. diameter diameter thickness Length angle
(Do) (Di) (tp) (L/Do)  (26)
SSP-2H 113.4mm 99.0mm 1.8mm 113.4mm 90°
SSP-2F 113.4mm 99.0mm 54mm 113.4mm 90°
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Fig. 5 Surface deformation internal defect by external
load
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Table 2 Phase map by pressure difference
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Table 3 Result of SSP-2H specimen
AP 9 Ls t,
(MPa)  (pm) (mm) (mm)
0.02 0.315 0.073 120.000315 5.34
0.04 0.921 0.103 120.000921 5.31
0.06 1.312 0.127 120.001312 5.36
0.08 1.707 0.147 120.001707 5.36
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(a) SSP-2H (b) SSP-2F

Fig. 7 (@) Maximum displacement according to
pressure, (b) Constant K according to
maximum displacement

The maximum Defomation (um)

The maximum Defomaton (um)

(a) SSP-2H (b) SSP-2F

Fig. 8 (a) Maximum displacement according to
pressure, (b) Constant K according to
maximum displacement

Table 4 Result of SSP-2F specimen

AP 0 Ls 1
(MPa) (pem) (mm) (mm)
0.02 0.326 0.052 126.000326 1.7
0.04 0.521 0.073 126.000521 1.8
0.06 0.787 0.089 126.000787 1.7
0.08 0.848 0.102 126.000848 1.7
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