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ABSTRACT

This study performs to investigate deformation of wall thinning pipe and to find out the position of the internal
thinning defect by shearography. Shearography is one of optical methods those have applied to nondestructive testing
(NDT) and the strain/stress analysis. This technique has the merit of the directly measuring the first derivative of
displacement, sensitivity of which can be adjusted by the handling of optical component in interferometer. In this
paper, we tested carbon steel pipe locally wall thinned and loaded internal pressure and developed the nondestructive
out-of-plane deformation analysis technique for internal thinning defect of elbow by shearography. From the results,
it was confirmed that this technique is proper to the practical application on the pipe line system with internal defect.
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Fig. 1 Optical path trace in Shearography.



Before deformation

After
deformation Reference image

N S
g

Shearing image

CCD image plane

Fig. 2 Superposition of wavefront by shearing.
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Fig. 3 Result of intrados wall thinned defect. (a) phase
map, (b) 2D deformation distribution.
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Fig. 4 Result of extrados wall thinned defect. (a) phase
map, (b) 2D deformation distribution.
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