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Strain detection by digital image correlation method on Q235 low carbon steel

Zhang Dehai', Guo Zhaocan', He Wenbin', Chen Baojia’
(1. Mechanical and Electrical Engineering Institute, Zhengzhou University of Light Industry, Zhengzhou 450002, China;
2. Hubei Key Laboratory of Construction and Hydropower Engineering, China Three Gorges University, Yichang 443002, China)

Abstract; In order to solve the problems existing in traditional strain detection method, such as low accuracy of measurement results, easy
to change the mechanical properties of samples, and inability to realize full-field deformation measurement, the mechanical properties of
0235 low carbon steel were studied by digital image correlation method. Then, the tensile test results were compared and analyzed with
the numerical simulation results of ABAQUS, and the accuracy of simulation results for various mechanical parameters was evaluated by
introducing the difference coefficient. The results show that the strain distribution values obtained by the simulation are in good agreement
with those obtained by the digital image correlation method, and the maximum principal strain values have the highest agreement. The
difference coefficients of yield strength and tensile strength are all less than 1. 000% , and the difference coefficient of tensile strength is
the smallest, which is 0. 011%, the differences coefficients of elongation and area reduction are larger, and the difference coefficient of
elongation is the biggest, which is 2. 054%. The comparison results show that the digital image correlation method is really effective in the de-
formation and strain measurement of Q235 low carbon steel, which provides a reference for the deformation measurement of other materials.
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Fig. 1  Principle diagram of DIC
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Table 1 Chemical compositions of Q235 low carbon steel

( %, mass fraction)
C Si Mn S P
0.14~0.22 0.30 0.30~0.65 0.050 0. 045

F2 Q235 RSNV IE It AE
Table 2 Physical properties of Q235 low carbon steel

o PR A PR Gy I a5,
~ E/GPa g /(- (g K)Y) p/(kg-m?) T/C
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Table 4 Comparison of test data and simulation data

pUpe HRGREE R, /MPa PURLRE R,/ MPa KR A/% W T 2R 2/ %
ETRSIN EDN E i (X 5L [TEi%) a5 EDN
1 319. 157 322.231 449. 173 449. 122 29. 200 29. 800 68.970 67. 602
2 324.533 326. 866 474.278 472. 244 30. 200 30. 627 65. 190 66. 449
3 312.733 314. 490 444. 691 443. 596 29. 500 29. 595 67.510 67. 876
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