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Abstract:
Many steel scientists have great interests in ultragrain refinement of steels. One of the promising ways to obtain ultrafine grained structures is the severe plastic deformation above equivalent strain of 4.  On the other hand, some papers1,2) have shown that the ultrafine grains can be easily obtained by conventional cold-rolling followed by annealing1) or hot deformation2) without severe plastic deformation when the thermomechanical processes are started from martensite structures. This study is aimed to clarify the reason for this quick formation of ultrafine grains. The reason should be related to the characters of the martensite starting microstructure. For example, as-quenched martensite has a kind of fine grained structure subdivided by various kinds of transformation induced boundaries. The characterization by electron back-scattering diffraction technique clarified that the effective grain size in the as-quenched martensite in 0.13mass%C steel was 3.2m. Additionally, the martensite has a complicated morphology consisting of blocks and packets. These characteristics may cause inhomogeneous deformation to accelerate the grain subdivision leading to the formation of ultrafine grains. Other characteristics of martensite that may affect the formation of ultrafine grains are supersaturated solid solution of carbon and high density of dislocations. Quenched steels with various carbon contents from 0.003mass% to 0.09mass% were prepared and provided to the same process. The results indicated that the carbon in martensite also accelerates the grain subdivision.
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