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Dynamic Phase Transformation above Equilibrium Transformation Temperature in Steels
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Dynamic ferrite transformation behavior was investigated in a wide temperature
range using 6Ni-0.1C and 2Mn-0.1C steels. Softening in flow stress due to dynamic transformation was
observed at temperatures above Ae3 in both steels. Microstructural observation revealed that ferrite
grains formed at temperature above Ae3 showed deformation microstructures, and those grains were
reversely transformed to austenite during subsequent holdin? at the same temperature. Therefore, we
concluded that dynamic ferrite transformation could certainly occur even above Ae3. In-situ neutron
diffraction experiments during the hot-deformation under the same conditions as mentioned above was
carried out using a thermomechanical processing simulator settled at BL 19 TAKUMI in J-PARC, but the
dynamic transformation could not be clearly confirmed because of the limitation of time resolution in the
neutron diffraction experiment.
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Figure 1 True stress — true strain curves of
the 2Mn-0.1C steel deformed at various @O L.J.Zhao, N.Park, S.Chen, Y.Z.Tian,
temperatures at a strain rate of 107s™. A.Shibata and N.Tsuji, “Nanostructured
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through Thermo-Mechanical Controlled
Processing”: The 35th Riso Int. Symp. on
Mater. Science, "New Frontiers of
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Campus, DTU, 2014.9.1-5.
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Figure 2 An SEM image of the specimen

deformed to a strain of 0.92 (60% compression) at
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