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Evaluation of sub-surface cracks in polymer matrix composites with laser
interferometric method

Mehran Mohammadi, Davood Akbari”

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran.
*P.0.B. 14115-143, Tehran, Iran, daakbari@modares.ac.ir

Keywords Abstract

Nondestructive test Digital shearography is an optical method based on LASER interferometry can be used to determine the
Digital shearography displacement gradients of surface of materials. This approach can be used as a tool for non-destructive
Composite testing. In this research, a method based on digital shearography is provided to estimate the depth and
Sub-surface grack measurement length of sub-surface cracks in glass-epoxy composite plates. Hence, the digital shearography of the

studied specimen was simulated by Abaqus finite element software and a secondary program written in
Matlab; A shearography setup established in order to verify the simulation. Comparing results of
simulations to experiments confirmed the accuracy of simulations. Then, by design of experiment
method, shearography of studied specimen with different crack geometry and testing load was simulated
and number and density of fringes were extracted in each test. The equations to estimate the depth and
length of crack were provided by curve fitting of obtained data. Validation of provided equations with
experimental results shows acceptable accuracy of the equations and algorithm used to estimate the
depth and length of cracks in composite plates.
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Fig. 1 Scheme of the shearography set up based on Michelson
interferometer
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Fig. 3 Geometry of the studied object with a sub-surface crack

® Phase shifting technique
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