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Prediction of Recrystallization Behaviors in Steel Sheet
during Hot Rolling Process

Jung-Seo Lee and Jong-Jin Park

Abstract
Recently, the SPPC technology is being developed in steel rolling industries for the purpose of
enhancing mechanical properties of rolled sheets. The technology is to produce steel sheets with finer
and more uniformly distributed grains by prediction of recrystallization behaviors and on-line control of

rolling parameters during hot rolling process. In this study, a finish rolling process was analyzed by a
three-dimensional rigid-thermoviscoplastic finite element method and recrystallization behaviors of
several locations in the sheet were predicted by Sellars equations. As a result, it was found that the
initial grain size of 84 m became 21-23 un, 20-22 um and 18-20 um at front, middle and end portions of
the sheet, respectively. It was also found that variations of the grain size became 0.6-2 un and 10 um in

thickness and width directions, respectively.
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Fig. 1 A schematic diagram to represent a multi-stand rolling process
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Table 1 Rolling conditions at each stand

F1 F2 F4 F5 Fo6 F7
reduction in
] 0.302 0.380 0.355 0.286 0.237 0.195 0.122
thickness
roll speed
64.34 103.55 161.04 227.61 300.18 374.85 432.42
(mpm)
roll diameter
741 762 789 741 719 783 803
(mm)
friction factor
0.2 0.2 0.2 0.1 0.05 0.05 0.05
(m)
heat transfer
coefficient 0.185 0.375 0.54 0.54 0.4 0.285 0.162
(N/sec/mm/C)
interstand
. 5.1 3.2 2.1 1.4 1.1 0.9 0.7
time(sec)
H
e 5
A&
A c

Fig. 2 Locations of six points to trace in a quarter of the cross section
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Fig. 3 Predicted temperatures at six points in the front

portion
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Fig. 5 Predicted strain rates at each stand in the front
portion
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Fig. 6 Predicted temperatures at six points in the middle
portion
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Fig.7 Predicted temperatures at six points in the end
portion
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Fig. 8 Predicted grain sizes at six points in the front
portion
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Fig. 9 Predicted grain sizes at six points in the middle

portion
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Fig. 10 Predicted grain sizes at six points in the end portion
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