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(a)5kN; (b)10kN; (c)13kN; (d)16kN; (e)17.65kN; (f-j) Necking fracture process
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Fig. 6 Strain distribution along the axis before peak load Fig. 7 Strain distribution along the axis of necking
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(a)5kN; (b)10kN; (¢)13kN; (d)16kN; (e)17. 65kN; (f-)) Necking fracture process
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Coupling experimental analysis of strain field
and temperature field of low carbon steel

ZHAO Ya-jun"?, DOU Yuan-ming'
(1. School of Civil and Transportation, Hebei University of Technology, Tianjin 300401, China;
2. School of Civil Engineering, Hebei University of Engineering, Handan 056038, China)

Abstract: In order to study the coupling relationship between strain field and temperature field, a
static tensile experiment was carried out for plate specimen made of low carbon steel. The
displacement/strain field and temperature field on specimen surface were obtained by using digital
image correlation (DIC) method and infrared thermography (IRT) method. Experimental results
show that on the elastic deformation stage, the temperature on sample surface decreases slightly. On
the plastic deformation stage, the greater the strain is, the higher the temperature, the variation of
strain field and temperature field presents similar locality. On the necking stage after peak value, the
strain and temperature of necking part show a sudden increase. The maximum temperature rise and
the maximum strain exhibit nonlinear relation. Its variation can be divided into 3 stages: the
temperature decreases on elastic stage, the temperature rises sharply after yielding and rises slightly
on necking stage.

Keywords: digital image correlation; infrared radiation temperature; coupling analysis; necking



