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Abstract: It is significant theoretically to study the atomic displacement during bainite transformation. The atomic
displacement mode during bainite transformation in medium temperature region was synthetically analyzed in theory. It
is pointed out that, in incubation period, the carbon-poor areas come into being by carbon atoms diffusion displacement
for the concentration fluctuation. In the carbon-poor area, the bainite ferrite crystal nucleus is generated by heat
activation transition of the iron atoms under the driving force of the difference between the old and new phase chemical
potential. From the view of thermodynamics, the formation of bainite ferrite is not shear. From the aspects of
transformation kinetics and diffusion velocity, the formation of bainite ferrite is not diffusion either. In bainite
transformation, the displacement mode of carbon atoms is diffusion, but that of the interface iron atoms is non-synergic
thermal activation transition, which results in the formation of bainite ferrite and bainite carbide.
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Figure 1. SEM morphology of bainite ferrite nucleation along the
crystal grain boundary in 60Si2CrV steel
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Figure 2. Sketch map of free enthalpy change during atoms transition through the interface
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Figure 3. Sketch map of formation of bainite crystal nucleus
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Figure 4. TTT chart of 23MnNiCrMo steel, AT: 830°C
4.23MnNiCrMo WK TTT B, AT: 830°C
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Table 1. Diffusion coefficient of iron and carbon atoms in y-Fe
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