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The Evaluation of Thin Pressure Vessel’s Internal Defects by Laser Shearography
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ABSTRACT

Internal defects of thin pressure vessel used in the power plants or the chemical plants may be created and grow due to
corrosion or creep fatigue to reduce the strength and cause critical failure during operation. Therefore it is very important to
detect this defect at the early stage. For this purpose, non-destructive, non-contact and highly sensitive method should be
considered for on-line application. In this paper, a laser shearographic interferometer is applied to inspect circular defects and
notch defects existed inside of thin pressure vessel under the presence of pressure up to 3 times of atmospheric pressure. The
influences of the defect shape and size as well as the internal pressure to the characteristic pattern in the shearography fringe
are investigated, and the quantitative evaluation of the defect size is tried. Also the experimental results are compared with
the destructive test results to show the applicability of this method to the quantitative evaluation of internal defects in the thin
pressure vessel.
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Fig. 1 Speckle Formation
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Fig. 4 Specimen 1 with 4 kinds of circular defects of
different diameter and depth.
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Fig. 6 Fringe patterns of circular defects in shear 1 cu
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Fig. 7 Fringe patterns of circular defects i
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Table 1 PV value of circular defects in shear 1 cm.

No. IKgflcw 2gf/cl 3gllat
1 0.145 0.276 0.409
2 0.428 0.537 0.671
3 0.176 0.316 0.566
4 0.176 0.331 0.467
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Table 2 PV value of circular defects in shear 2 cm.

No. IKefled | 2gficrl 3gflan

1 0.224 0.451 0.667

2 0.608 0.811 1.110

3 0.220 0.415 0.566

4 0.211 0.424 0.631
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