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Development of Mechanical Properties in Dual Phase Steels by Percolation Control
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For an essential understanding the microstructural factors dominating
mechanical properties of metals with duplex microstructure in a meso scale, a change in 0.2% proof
stress depending upon hard austenite fraction was investigated in terms of a microstructural
connectivity using Fe-Ni austenitic alloy having a duplex microstructure composed of soft and hard
austenite. 0.2% proof stress is continuously increased with increasing the fraction of the hard
austenite. Especially, it is efficiently increased according to iso-strain condition when the hard
austenite fraction exceeds a critical value. The non-linear strengthening tends to have good
correlation with a connectivity of the hard austenite, that is, percolation phenomenon. This
suggests that when the hard austenite grains are firmly connected to each other, plastic strain is
uniformly distributed between soft and hard austenite during deformation, which leads to a
significant strengthening in metals with duplex microstructure.
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