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Microstructure control during intercritical annealing process to improve the ductility of cold-rolled DP
steel and cold-rolled low alloyed TRIP steel is investigated focusing the ferrite and retained austenite which
contribute to the high ductility of these steels in this study. Mn inhomogeneously concentrates into
austenite during intercritical annealing, and ferrite transformation during cooling after intercritical
annealing occurs from austenite with a chemical composition in the NPLE region. Two kinds of ferrite are
produced with intercritical annealing process, one being intercritically-annealed ferrite, which forms during
intercritical annealing, and the other transformed ferrite, which is produced during cooling after
intercritical annealing. The distribution of intercritically-annealed ferrite and transformed ferrite can be
visualized by using the newly developed high-precision FE-EPMA (field emission electron probe
microanalysis) technique which enables extremely accurate measurement of not only the distribution of
substitutional solute elements, such as Mn and Si, but also the distribution of C. Introduction of the
transformed ferrite together with the intercritically-annealed ferrite increases the work hardening rate in the
large strain region of cold-rolled DP steel, and transformed ferrite is also effective for suppression of void
formation. As a results, ductility of cold rolled DP steel improves by introducing the transformed ferrite. Si
addition in steel is effective for high ductility of low-alloyed TRIP steel compared with Al due to increase
in work hardening rate of ferrite. On the other hand, from the viewpoint of retained austenite, progress of
bainite transformation by suppression of excess partitioning during intercritical annealing leads to large
amount of retained austenite and high ductility of Low-alloyed TRIP steel. Furthermore, the volume
fraction of retained austenite increases by the refinement of initial austenite grain size. The knowledge
obtained in this study contributed the development of high formability cold rolled high strength steel sheets

with composite microstructure.
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