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Abstract

Microstructural evolution mechanism during cold rolling and annealing in high strength steel
sheets was investigated, focusing on the competing phenomena of recrystallization, precipitation
and ferrite (o)-to-austenite (y) phase transformation.

For the plain low-carbon steels without any microalloying elements, the remarkable
retardation of recrystallization due to a pinning effect caused by the y phase was observed when the
steels were heated above Ac, temperature before the completion of a recrystallization. In the case
of the low-carbon steels containing microalloying elements such as Nb and Ti, the very fine Nb or
Ti-containing precipitates formed during annealing markedly inhibited the recrystallization of a.
Moreover, the addition of Nb inhibited the progress of a recrystallization during annealing, thereby
causing an increase in the y fraction due to the increase in the nucleation sites of y. The increase in
y fraction led to further retardation of o recrystallization and a refinement with the addition of Nb.

As mentioned above, microstructural evolution during annealing in the low carbon steels
could be complicated since recrystallization, precipitation and a-to-y transformation occur
simultaneously. This finding in the present study will help the materials design of the high strength

steel sheets in the future.
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