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Constitutive equations of Fe-6.5%Si steel at high deformation
temperature
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Abstract: The deformation behavior of the casted Fe-6.5%Si steel was studied through single-pass compression experi-
ment with temperature range of 800,900, 1 000, 1 100 “C and strain rate range of 0.01,0.1, 1, 10 s~'. The flow stress in-
creases to a peak value with work hardening firstly and then keep a steady state in dynamic softening processes. Arrhe-
nius equation model was proposed to describe the constitutive equations of casted Fe-6.5%Si steel by means of the phe-
nomenological representation of stress-strain curves. The hot activation energy of casted Fe-6.5% Si steel is about
342.2 kJ/mol. The predicted results by the developed model are in good agreement with the experimental data, and the
average relative error of predicted results is about 5.31%. Furthermore, the maximum relative error of predicted non-sam-
ple data is about 10.87%. Therefore, the developed model shows a good capability and higher precision and it is much
significant for optimization of hot rolling parameters and numerical simulation of hot deformation of Fe-6.5%Si steel.
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Fig. 1 True stress-strain curves of Fe-6.5%Si steel
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Fig. 3 Comparison of predicted results and experimental data of peak stress under different conditions
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