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Hot deformation behavior and constitutive modeling

of VCN200 low alloy steel
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4. Conclusions

The hot working behavior of VCN200 medium carbon low alloy steel was analyzed by constitutive analysis as well as by
modeling the flow curve. The most important results are drawn as follows:

(1) Dynamic recrystallization is the major microstructural phenomenon during hot working over temperature range of
900-1150 °C and strain rates of 0.001-1s".

(2) The constitutive analysis using the hyperbolic sine function can be performed and the value of apparent activation
energy for the hot deformation is about 435 kj/mol.

(3) The flow curves can be modeled using a dynamic recovery model with a good accuracy. All the factors in this model
are defined in terms of the Zener-Hollomon parameter.

(4) A model can also be developed based on a modified Avrami’s equation to estimate the fractional softening of DRX for
any given strain in flow curve. The flow curve can be successfully predicted and generalize to different deformation
conditions.
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