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Abstract Pipelines in power plants, nuclear facilities and chemical industries are often affected by corrosion effects. It
is important to inspect the internal defects in pipelines in oder to guarantee safe operational condition. We have taken
relatively much time, cost and manpower to use conventional NDT methods because these methods are contact
measting methods. In this paper, we used digital shearography, a laser-based optical method which allows full-field
measurement of surface displacement derivatives. This method has many advantages in practical use, such as low
sensitivity to environmenial noise, simple optical configuration and real time measurement. The experiment was
performed with pressure vessels which has different internal cracks and detected internal cracks in the pressure
vessels at a real time using phase shifting method.

Keywords: pipeline, internal defect, shearography, pressure vessel, optical method
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Table 1 Specification of axial defects
Specimen | Length of defect(mm) dgfz ?:ttr(]mifw)
0 0 0
1 5 2
2 10 2
3 15 2
4 20 2
5 25 2

(a) The shape of specimen(33cm X 10cm)

(b} Defect examination area (9.89cm X 9.27cm)

Fig. 8 Photograph of specimen
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Table 2 Specification of specimen and flaw(Raju & Newman)

b/a 0.2 0.4 1.0
Type
of 32 —_— 0.2 0.5 0.8 0.2 0.5 0.8 0.2 0.5 0.8
loading x
Uniform 0 0.607 0.791 1.179 0.277 - 0.936 1.219 1.140 1.219 1.348
(6.} 0.25 0.740 0.932 1.284 0.810 0.948 1.164 1.068 1.126 1.200
o 0.5 0.945 1.188 1.568 0.940 1.076 1,243 1.033 1.074 1.09)
Q.75 1.073 1.366 1.798 1.038 1.180 1.357 1.019 1.055 1.090
1.0 11135 1.427 1.872 1.072 1.217 ).393 1.015 1.050 1.0%0
Linear (1} 0.079 0.138 0.253 0.125 0.176 0.259 0.197 0.22% 0.255
(G 0.25 0.206 0.268 0.374 @.246 0.291 0.356 0.359 0.377 0.397
1 Q.5 0.422 0.503 0.619 0.442 0.487 0.538 0.541 0.554 0.55%
0.75 0.603 0.705 0.45¢ 0.508 0.657 0.727 0.669 0.681 0.703
1.0 0.673 0.783 0.960 0.672 0.723 0.806 0.7 0.729 0.760
fuadratic 0 0.023 0.052 0.104 0.043 0.069% 0.106 0.074 0.085 0.099
(Gy) Q.23 Q.75 Q.105 0.154 0.097 0.119 0.149 0.153 0.162 0.170
2 0.5 0.237 0.277 0.331 0.256 0.279 0.302 0.333 0.339 0.337
0.75 0.429 0.480 0.560 0.441% 0.466 0.505 0.514 0.520 0.533
1.0 0.514 0.571 0.671 0.523 0.549 0.601 0.588 0.596 0.618
Cubic 0 0.010 0.027 0.056 0.021 0.036 0.056 0.038 0.044 0.051
(Gy) 0.25 0.032 0.04%9 0.077 0.044 0.058 0.074 0.075 0.080 0.085
3 0.5 0.146 0.169 0.199 0.161 0.174 0.187 0.218 0.222 0.219
Q.75 0.332 0.363 0.412 0.346 0.360 0.385 0.417 0.420 0.429
1.0 0.438 0.462 0.529 0.441 0.456 0.493 0.512 0.545 0.532
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Fig. 13 3-D visualization image of the axial defect in
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