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Fig. 1 True stress-strain curve for hot compression test
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Fig.2 Change of ferrite fransformed volume and grain
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Fig.3 Change of ferrite grain size vs transformation volume
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Fig.4 EBSD boundary orientation image maps (level 5°(red, thin), 10°(green, thin), 15°(black, bold)) and misorientation

distribution between ferrite grains under strain rate of 1s™
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Fig.5 EBSD boundary orientation image maps (level 5°(red, thin), 10°(green, thin), 15°(black, bold)) and misorientation

distribution between ferrite grains under strain rate of 10s™
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Fig.9 EBSD boundary orientation image maps (level 5°(red, thin), 10°(green, thin), 15°(black, bold)) and misorientation

distribution between ferrite grains under strain rate of 30s™
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Fig.7 Microstructure morphology and ferrite grain size distribution under true strain of 1.0 at 750C
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Fig.8 Microstructure morphology and ferrite grain size distribution under true strain of 1.6 at 750C
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Mechanisms of Microstructure Evolution during Deformation
of Undercooled Austenite in a Low Carbon Steel
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ABSTRACT Two mechanisms——deformation enhanced transformation and dynamic recrystallization of
ferrite are involved during deformation of undercooled austenite in a low carbon steel, leading to effective fer-
rite grain refinement. In comparison with isothermal transformation, deformation significantly accelerates aus-
tenite to ferrite transformation, leading to a very high nucleation rate. Deformation enhanced transformation is
a nucleation dominant process. The results of EBSD and TEM indicate that ferrite dynamic recrystallization
also plays an important role on grain refinement as well as deformation enhanced transformation. The misorien-
tation of sub-grain boundaries is assumed to increase by further straining, accompanied by grain rotation, finally
leading to the recrystallized small ferrite grains. Study on the effect of strain rate on microstructure homogene-
ity indicates that microstructure tends to be distributed in a laminar manner at lower strain rate.

KEY WORDS plain low carbon steel; deformation enhanced transformation;ferrite dynamic recrystalliza-
tion; microstructure refinement



