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Application of Micro-Digital Speckle Correlation Technique to
Study Mechanical Property of Advanced Thin Film Material
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(* Department of Engineering Mechanics, ? Key Laboratory of MEMS of Ministry of Education,
8 Department of Chemistry and Chemical Engineering , Southeast University, Nanjing, Jiangsu 210096, China)

Abstract Micro-digital speckle correlation method (DSCM) is used to measure the mechanical property of advanced
thin film material. From the high-quality displacement fields obtained by CCD camera, the mechanical property of
the material can be achieved. In this application, the modulus of elasticity of the composite material of polyimide/
SiO; is obtained by use of DSCM. The out-plane displacement is achieved through the measurement of in-plane
displacement, then the electrostrictive strain is evaluated by adding an electric field repeatly, and the electrostrictive
coefficient of the sample can be obtained. In order to improve the accuracy of the measurement, the curved surface
fitting algorithm is used to obtain the sub-pixel gray values. The results show that DSCM is an efficient and feasible
method to analyze static and dynamic mechanical property of thin film material.
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Fig. 4 Distribution of the stress versus strain
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Table 1 Results of the experiment

Strain gauge reading y / Load F /N Stress/ Displacement change of Straine /
e X107? GPa adjacent template /ym (X107%)
002 0. 000 0. 00 0. 00 0. 00
055 0. 384 0.782 0.19 0.24
105 0.744 1.52 0.18 0. 46
140 0. 996 2.03 0.16 0. 66
180 1.28 2.62 0.18 0. 89
205 1.46 2.98 0.13 1.1
230 1.64 3.35 0.14 1.2
256 1.83 3.73 0.12 1.4
280 2.00 4.09 0.14 1.5
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Fig.5 Schematic of the optical system
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Fig. 6 Experimental setup
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Fig. 7 Strain measuring with adding an electric field

3.5 kV repeatly
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