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Fig.1 (a) Schematic diagram of 2D-DIC; (b) image matching before and after deformation
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Fig. 2 (a) Dual-reflector imaging; (b) selection of optical extensometers
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Fig. 5 Strain results of the left and right optical extensometers of epoxy resin specimen 1 #
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Fig. 7 Strain errors of 2D and 3D- extensometer for epoxy resin specimens
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Fig. 8 Strain results of the left and right optical extensometers of cast iron specimen 1 #
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Fig. 10  Strain errors of 2D- and 3D- extensometer for cast iron specimens
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Determination of tensile stress-strain curve of brittle materials
based on two-dimensional digital image correlation

ZHU Fei-peng, GONG Yan, BAI Peng-xiang, LLEI Dong
(College of Mechanics and Materials, Hohai University, Nanjing 211100, China)

Abstract: In strain measurement, the optical extensometer based on ordinary two-dimensional digital
image correlation (2D DIC) is easily affected by out-of-plane displacement of rigid body, therefore,
the accuracy of strain measurement is not high. For this purpose, an optical extensometer based on
dual-reflector imaging technique is proposed, which may simultaneously record specimen’s both
positive and negative sides on the imaging target surface of single camera. Each optical extensometer
is placed at corresponding position on both positive and negative surface of sample. Taking the average
value of two strains, the effect of rigid body out-of-plane displacement on strain measurement of
optical extensometer may be eliminated. Based on the proposed extensometer, uniaxial tensile
experiment of two kinds of brittle material including epoxy resin and cast iron, were carried out, and
stress-strain curves were obtained, respectively. Experimental results indicate that the proposed
extensometer can provide higher strain measurement accuracy than that from ordinary 2D DIC
extensometer, and is a convenient, high-efficiency and high-accuracy strain measurement method,
suitable for strain measurement of brittle materials.

Keywords: digital image correlation; stress-strain curve; brittle material; optical extensometer; dual-

reflector imaging; strain error



