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Improvement of Sensitivity to In-plane Strain/Deformation Measurement by Micro-ESPI
Technique

D. I. Kim(Mecha. Eng. Dept. CNU), Y. H. Huh(Center for Env. and Safety Meas., KRISS),
C. D. Kee (Mecha. Eng. Dept. CNU)

ABSTRACT

Several test methods, including micro strain/deformation measurement techniques, have been studied to more reliably

measure the micro properties in micro/nano materials. Therefore, in this study, the continuous measurement of in-plane

tensile strain in micro-sized specimens of thin film materials was introduced using the micro-ESPI technique. TiN and Au

thin films 1 and 0.47 um thick, respectively, were deposited on the silicon wafer and fabricated into the micro-sized tensile

specimens using the electromachining process. The micro-tensile loading system and micro-ESPI system were developed to

measure the tensile strain during micro-tensile test. The micro-tensile stress-strain for these materials was determined using

the algorithm for continuous strain measurement. Furthermore, algorithm for enhancing the sensitivity to measurement of in-

plane tensile strain was suggested. According to the algorithm for enhancement of sensitivity, micro-tensile strain data
. N . e . . .
between interfringe were calculated. It is shown that the algorithm for enhancement of the sensitivity suggested in this study

makes the sensitivity to the in-plane tensile strain increase.
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Fig. 1 Maximum and minimum intensities of the fringe
patterns acquired at 5 successive deformed
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2.1.2 Enhancement of Sensitivity
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Fig. 2 Variation of intensities of the fringe patterns at the various deformed states.
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3. In-plane Micro-Tensile Strain 573

3.1 Micro-ESP1 System
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Fig. 3 Phase map calculated from discrete Fourier
transform and unwrapped phase map by the
addition of integral multiples of 2 nt
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3.2 Micro-Tensile Testing
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Fig. 4 Photograph of micro-tensile Testing system and

typical shape of micro-tensile specimen used
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