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Thermodynamic analysis of pre-eutectoid transition of acicular ferrite
in carbon-depleted regions of austenite in Fe-C-X alloys
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Dongying 257061, Shandong Province, China;
2. College of Materials Science and Engineering, Huazhong University of Science and Technology , Wuhan 430074, China)

Abstract: Acicular ferrite microstructure has high strength and good toughness, nucleates around oxide inclusions and pos-
sesses strong grain-refining ability by itself. The main development direction of the ultra steel research is to get a great many
of acicular ferrites. A thermodynamic model of pre-eutectoid transition of acicular ferrite in carbon-depleted regions of
austenite was established, and used in the numerical simulation of Q235 steel. The results show that the absolute value
range of driving force of acicular ferrite formation at 923 K is from 450 to 740 J/mol, and the driving force in carbon de-
pleted region increases with the reduction of carbon concentration. The driving force calculated by this model can be larger
than that by any other diffused model. So in aspect of thermodynamics, acicular ferrite is most likely to transform in pre-eu-
tectoid way in carbon-depleted regions of austenite.
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