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Application of lock-in shearography in non-destructive testing of planar defects
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Article Information Abstract
Original Research Paper Digital shearography, as a non-destructive testing method is based on laser interferometry, which detects
Received: 16 January 2022 defects by measuring the mechanical response of the specimen to the external loading. In this study, thermal
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loading was applied in an alternating way to the conventional shearography method in order to investigate its
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effect on the defects ascertainability in different sizes and depths. A total of 15 lock-in shearography tests with

different modulation frequency and loading cycle were carried out on a polymer specimen with 9 planar

gf;f;frs?;’amgraphy defects in different sizes and depths and the results were compared with conventional shearography. In the

Lock-in Method conventional method, only 4 out of 9 defect areas were detected in the specimen, while by applying lock-in

Planar Defects stimulation with a modulation frequency of 0.02 Hz, all of 9 defect areas were revealed. The results showed

NDT that increasing the number of loading cycles does not have a significant effect on the detection capacity of
defects. Also, detection of deeper defects requires the implementation of lower modulation frequencies, and
defects detectability is improved with decreasing modulation frequency, so that the mean phase difference
increases 2.1 times by reducing the modulation frequency from 0.1 to 0.02 Hz
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Fig. 4 Resultant wrapped phase and speckle pattern images from
shearography with thermal loading
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SECTION A-A

Fig. 5 The size and depth of artificial defects created in the polymer
specimen
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Fig. 8 Phase image of lock-in shearography for frequency of (a) 0.1,
(b) 0.08, (c) 0.06, (d) 0.04, (e) 0.02 Hz
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Fig. 7 (a) Speckle pattern image and (b) unwrapped phase map from
conventional shearography test
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Fig. 9 (a) Path through the center of defects 3A and 3B in the resultant
phase map of 0.02 Hz and (b) the corresponding phase variations
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Fig. 10 Phase differences at different frequencies
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