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1. Introduction

It is well known that reduction of grain size is the most efficient way to improve the strength with enhancing
toughness. Dynamic ferrite transformation, which is the ferritic transformation occurring during deformation of
austenite, has been studied as one of the methods to obtain finer ferrite grains [1]. Although it has been studied to
elucidate mechanisms of dynamic ferrite transformation in the last decade, there is still uncertainty about
microstructural evolution in dynamic ferrite transformation. In the present work, we investigate the microstructure
evolution in dynamic ferrite transformation from coarse austenite grains in a 6Ni-0.1C steel, and discuss grain
refinement mechanism in dynamic ferrite transformation.

2. Experimental

Cylindrical specimens (8 mm in diameter and 12 mm in height) were austenitized at 1200 °C for 180 s to obtain
coarse austenite grain size of 400 um. The specimen was cooled to a deformation temperature of 600 °C, held for 60
s at 600 °C, and then comzpressive deformation was applied to various strains (¢ = 0.03, 0.07, 0.29, 0.52, 0.96 and
1.31) at a strain rate of 10” s using a thermo-mechanical simulator. After completion of the scheduled deformation,
the deformed specimens were immediately water-quenched. Microstructures of the deformed specimens were
observed by optical microscopy, SEM-EBSD and TEM.

3. Results and Discussion

Crystallographic orientation map of the specimen deformed to a strain of 0.29 is shown in Fig.l. The
microstructure consists of dynamically transformed ferrite together with martensite, which was transformed from
retained austenite during water-quenching. The dynamically transformed ferrite is composed of Widmanstitten-like
grains and polygonal ones. The Widmanstitten-like ferrite grains with similar orientation grew into particular
direction (from lower right to upper left). The dynamically transformed ferrite grains were plastically deformed by
subsequent compression deformation, resulting in a formation of large fraction of low angle boundaries (LAB, 2° < 0
< 15°) inside. With increasing strain, fraction of transformed ferrite was increased and dynamic transformation was
finally completed. Grain size of dynamically transformed ferrite in the specimen deformed to a strain of 1.31
decreased to approximately 3 wm. The change of misorientation angle distributions at different strains is shown in
Fig. 2. It was found that the increase in the fraction of high angle boundaries (HAB, 0 = 15°) was attributed to the
subsequent deformation on dynamically transformed ferrite.

4. Summary

It was clarified that not only dynamic ferrite transformation but also subsequent deformation (and possibly
recrystallization) of dynamically transformed ferrite play a important role for grain refinement through
thermomechanical processing including dtnamic transformation at high temperature.
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