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Model of austenite transformation and temperature coupling for hot
rolled strip during cooling process
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Abstract: In order to simulate austenite transformation process exactly, a new model for austenite transformation volume
fraction and temperature coupling in the two-dim unstable temperature fields considering latent heat was established. The
latent heat releasing during cooling process was calculated by two-sublattice thermodynamic model and the results were
testified by heat transfer tests performed on STA449C thermal analyzer (DSC). The experiment was carried out on a
Gleeble 3800 thermomechanical simulator under the similar deforming conditions. The results show that the latent heat
increases drastically with increasing carbon content and gradually levels off at about 0.45% carbon. By comparing
volume fraction of the three phases obtained by kinetic model, temperature coupling model and experiment, it is indicated
that the coupling model has superiority and the calculation accuracy of the three phases can be maximally increased by
24.77%, 21.07% and 31.85%, respectively.
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Fig.1 Heat flow changes of various steels determined using DSC during cooling process
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Fig.5 Microstructures of experimental steels at different cooling rates
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