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Deformation Mechanism of Nanostructured Dual Phase Steels Composed of Soft and
Hard Phases ~ control of mechanical properties based on heterogeneity

Tsuji, Nobuhiro
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In order to clarify the reason why nano-hetero structured metallic materials
composed of hard phase/domain and soft phase/domain sometimes can manage both high strength and
good tensile ductility, experimental studies were conducted. We have succeeded in fabricating
Territe and martensite dual-phase (DP) steels with various average grain sizes by applying our
originally developed heat treatment process to Fe-2Mn-0.1C alloys. Local strain analysis using the
micro-DIC (digital image correlation) method was performed to determine the average plastic strain
of each phase during tensile deformation, and in situ neutron diffraction during tensile tests was
simultaneously performed to quantitatively elucidate the mechanical interaction between the two
phases. Stress-strain responses of each phase in the DP steel could be identified for the first
time, and we could clarify the mechanical interaction between soft phase and hard phase

quantitatively.
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