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Evaluation of the defect size in the curved surfaces using digital shearography

NDT method
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Article Information Abstract
Original Research Paper Digital shearography is an optical, full-field and non-destructive method that can be used in identification of
Received: 13 December 2021 the defects by using image processing techniques. In this method, the surface displacement gradients are

First Decision: 26 December 2021
Accepted: 3 February 2022

directly extracted from the fringe patterns, which requires processing of the phase information in the fringe
images obtained in the experimental tests. One of the most important parameters of the shearography is the
shear distance, playing an important role in the detection of the defects and quantitative measurements. Any

Keywords: A ! : ‘ h fUalltite 3 - i

Digital Shearography mistake in the selection of the appropriate value for this parameter, makes it difficult to identify the right
Curved Surfaces defect size. This parameter needs to be corrected because the changing in the shear size on the curved surfaces
Modifying Shear Distance severely reduces the accuracy of the estimating of the defect size. In this paper, a method for estimating the

size of the defects in curved surfaces by processing the shearography images is introduced. Geometric
analysis is used to calculate the size of the accurate shear distance along the curvature, which can be used to
improve the results of the defect estimation. Improvement of the defect size estimation for defects of 10, 16
and 20 mm has been measured as 15, 9.6 and 15%, respectively. It concluded that the proposed method can be

used for better estimation of the defect size in the curved surfaces.
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degree c) 60 degree
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Table 2 Shearography experimental test parameters to evaluate the
defect size estimation at curved surfaces
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Fig. 8 Out-off plane displacement gradient Z—V: and r,, measurement
method [16]
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Table 3 Experimental results of tests and correction of defect size estimation

e o3l e 3ol 5 (28 SltalesT (28 @l 3 Jou
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e oyl e (mm) (mm) (mm) (degree)  (mMmM) e

- - 14/4 6 10 1

- - 13/8 10 10 2

- - 1212 15 10 3
15 1172 1217 6 30 10 4
15 10/6 12/1 10 30 10 5
-10 718 8/8 15 30 10 6
7 8/85 11/85 6 45 10 7

5 9/25 11/25 10 45 10 8
-20 6 8 15 45 10 9
- - 19/5 6 16 10

- - 18/9 10 16 11

- - 1713 15 16 12
9/3 16/3 17/8 6 30 16 13
5/6 15/7 1712 10 30 16 14
-6/2 14/6 15/6 15 30 16 15
1/25 15 17 6 45 16 16
-6/25 14/5 5/16 10 45 16 17
-14/3 11/9 142 15 45 16 18
- - 26/3 6 20 19

- - 2517 10 20 20

- - 241 15 20 21
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