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Abstract; Using Gleeble 3500, the deformation behaviors of a single-pass compression for
Fe-6. 5% Si steel at temperature ranging from 300 to 600 C and strain rate ranging from 0. 05 to
55" were studied. The flow stress increases dramatically at initial uniform plastic deformation
stage due to work hardening, while the increment of flow stress is to be weakened during further
deformation when the dynamic softening occurs. The strain hardening index decreases with
increasing the temperature and decreasing the strain rate. A new constitutive model of Fe-6. 5% Si
steel at moderate-temperature deformation was proposed through describing the strain hardening
index as the function of temperature and strain rate. The results predicted by this model are in
good agreement with the experimental data, with an average relative error about 5. 35% .

Key words; Fe-6.5% Si steel; strain hardening index; flow stress; moderate-temperature
deformation; constitutive equation
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Fig. 2 True stress-strain curves of Fe-6. 5% Si steel
deformed at different temperatures and strain
rates
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Fig. 3 Strain hardening index of deformation under
different conditions

(a)—0.05s7"; (b)—0. 5s57'; (¢)—5s7".
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Fig. 4 Strain hardening index varied with temperature
and strain rate
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