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Abstract: The kinetics of recrystallization in cold-rolled low-alloy high strength steel was studied
by thermal simulation test. A kinetic model of recrystallization was built based on JMAK
equation, which provided a theoretical basis to control ferrite recrystallization and precipitation
behavior. The results show that the recrystallization completion time is greatly decreased with
increasing annealing temperature. For the same reduction of cold rolling, the initial bainite
structure contains a higher dislocation density and storage energy during annealing. The recovery
and recrystallization process are synchronously advanced at the heating rate of 80 C/s, and the
residual deformation storage energy increases before recrystallization so that the ferrite
recrystallization can be quickly completed. Moreover, after the new process, the precipitation size
in the experimental steel is more uniform and the volume fraction is higher, which lead to a better
performance of precipitation strengthening.
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Fig. 2 Optical micrographs of 1# and 2# steels after hot rolling

(a) —1#EHH; (b) —2#5C 5.
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Fig. 3 SEM images of 1# and 2# steel after cold rolling
(a) —I#FEH; (b) 24505,
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Fig. 4 Optical micrographs of 2 # steel after annealing at different heating rates
5 C/s:(a)—720 C,100 s; (b)—760 C,100 ;80 C/s: (¢c)—720 C,100 s; (d)—760 T ,100 s.
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Fig. 5 Ferrite recrystallization kinetics curves of 1#
steel at the heating rate of 5 C/s
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Fig. 6 Ferrite recrystallization kinetics curve of 2#

steel at the heating rate of 5 C/s
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Fig. 7 Ferrite recrystallization kinetics curve of 2#
steel at the heating rate of 80 C/s
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Table 2 Comparison between the calculated strength
from fine grain and precipitation strengthening
with actual strength
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