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Measurement of Material Deformation Using Laser Speckle
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Abstract

As a tool for strain measurement to work with screw driven or hydraulic material test systems, in which
mechanical vibration is inherent, SSDG(Speckle Strain/Displacement Gage), ESP(Electronic Speckle
Photography) and its 3-dimension version SDSP are investigated for the theory and practical appliance.
Through tension test of steel strips, their validity and shortcomings are examined. As the results, it has
been shown that, although SSDG and ESP provide direct measurement of in-plane strain in one direction,
they are so sensitive to the out-plane displacement. On the other hand, SDSP which is aided with DIC
(Digital Image Correlation) technique to trace the movement of the speckles provides not only in-plane 2-
dimensional displacement field, but also out-of-plane displacement simultaneously. However, because the
DIC is time-consuming, not automated yet and it needs post-processing to evaluate strain from the
displacement field, SDSP appears to be not adequate as a real time sensor.
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Fig. 6 An example of focused (subjective) speckle
image
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SDSP on the specimen SP-2
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