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New Possibilities of Steels Opened Up by Ultra Grain-refinement
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Fig.1 Engineering stress-strain curves of the IF steel
severely deformed at 500°C by the ARB process up to
an equivalent strain of 4.0 and subsequently annealed
at various temperatures ranging from 500°C to 800°C
for 1.8 ks ®. The mean grain sizes (d) are indicated
in the figure.
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Fig.2 Yield stress of the IF steel plotted as a function of

inverse square root of the mean grain size 9.
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Fig.3 Schematic illustration showing the change in plastic

instability points with increasing the yield strength by
grain refinement, according to Considére criterion. It
is assumed that the strain hardening rate does not
change®.
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Fig.4 Engineering stress-strain curves of a 22Mn-0.6C
(mass%) austenitic steel having different grain
sizes (21 ym and 576 nm)2%.
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Fig.5 Schematic illustration showing the grain subdivision
process during deformation of polycrystalline metals &".
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Fig.6 Schematic illustration showing the grain refinement process
through dynamic transformation (DT) and subsequent dynamic
recrystallization (DRX) mechanisms during a high temperature
thermomechanical process®®.
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