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Ultra Fine Heterogeneous Microstructure Obtained by 5% Mn Steel Which Makes It
Possible to Achieve 10000GPa%J in The Product of Strength-Ductility-Toughness Balance
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IF: Interstitial free steel

MILD: Mild steel

CMn: C-Mn steel

HSLA: High strength low alloy steel

TRIP: Transformation induced plasticity steel
UFG: Ultrafine grained steel

Martensite: Martensite steel

TWIP: Twining induced plasticity steel

Fig.1 Relationship between total elongation and tensile strength of
the material used in this study and those of other structural
steels®.
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Fig.2 Effect of Mn content on the transformation start temperature®.
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Fig.3 Schematic drawing on the relationship between the
martensite block size and the austenite grain size.
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Fig.5 Stress—strain curves of three low carbon steels composed of
fresh martensite structure.
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Fig.4 Martensite structure transformed from (a) 200um coarse
austenite and (b) 20 um fine austenite.
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Fig.6 Comparison of Charpy transition curve between two kinds of
martensite steels : 0.1C-5Mn steel and 0.25C steel.

(b) Grain boundary (c) Phase map
map

Fig.8 EBSD IPF map, grain boundary map and phase map of ultrafine ferrite and austenite structure obtained by annealing at intercritical
temperature in 0.1C-5Mn-2Si steel.(Green : ferrite, Red : austenite)'?.
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Fig.7 Thermo-mechanical treatment simulator and microstructure®.
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