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Measurement of internal material flaws based on out-of plane displacement
digital speckle pattern interferometry

XU Xing WANG KaiHfu GU Guo-ging LIANG Zhiin

( College of Aerospace Engineering Nanjing University of Aeronautics and Astronautics Nanjing 210016 China)

Abstract: In order to detect the size and depth of an internal deep flaw in materials combining out-of-plane displacement
digital speckle pattern interferometry ( DSPI) with elasticity theory the out-of-plane displacement distribution of a plate with an
internal flaw was analyzed. Then it was verified by numerical simulation and DSPI. The out-of-plane displacement curves and its
first-order derivative curves obtained by the above three methods were compared with each other. It was shown that results
obtained from these three methods were in good agreement. The experimental error was analyzed. Finally the flaw size was
calculated from the first-order derivate of the out@ne displacement. Both the errors of the experimental and theoretical results

t SPI is suit for detection of internal deep flaws with high accuracy.

were in the acceptable range. The results show
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Fig.1 A circular plate with circular cavity
a—vertical view b—front view c¢—loading configuration
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Fig.4 Results of phase analysis

a—raw wrapped phase map b—filtered wrapped phase map
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Fig.5 Experimental curve of the out-of-plane displacement
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Fig.6 Numerical simulation results of the out-of-plane displacement

3.3

7 3
2.64% 3.14% .
1.8 __theoretical result
. ----FEM result
1.67 ——experimental result
1.4
1.21
£ 1.04
0.8
= 0.61
0.4
0.24
0.04

0.00 0.02 0.04 0.06 0.08 0.10
x/m

Fig.7 Contrast of out-of-plane displacement curves
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Fig.8 Contrast of first-order derivative out-of-plane displacement curves
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