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Static Recrystallization Behavior of Cold-Heading Steel SWRCH22A

Ding Bei
(Jingjiang College, Jiangsu University, Zhenjiang 212013)

Abstract The production process of ®30 mm tested cold-heading steel SWRCH22A (/% : 0.18C, 0.04Si,
0. 87Mn, 0.013P, 0. 010S, 0. 039Al) is 100 t BOF- LF-150 mm x 150 mm billet casting-rolling. The test of double passes
reduction of steel SWRCH22A with strain rate 1 s ', deformation 0. 25 and time interval 0. 5 ~15 s at 900 °C and 1 000 °C
has been carried out by using Gleeble-3500 thermal simulator to get stress-strain curves of steel. The effect of deformation
temperature and time interval on static recrystallization behavior of cold-heading steel SWRCH22A is analyzed and the static
recrystallization percentage in steel with different deformation conditions is calculated by using stress compensation method.
According to the experimental data, the calculated static recrystallization activation energy Q. of steel SWRCH22A is
249 287 J/mol. And the static recrystallization kinetic model is obtained by reference of semi-empirical formulas. The mod-
el calculated values are in agreement with the test results.
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Table 1 Chemical composition of tested cold-heading steel
SWRCH22A /%

BiH C Si Mn P s Al

Ff 0.18~0.22 <0.05 0.80~0.86 <0.020 <0.015 >0.025

A4 0.18 0.04 0.87 0,013 0.010 0.039
1150 °C,300 s
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Fig. 1  Schematics of double-passes reduction test for tested
cold-heading steel SWRCH22A
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Fig.2 Stress-strain curves of cold-heading steel SWRCH22A with different time interval: (a) 1000 %C and (b) 900 °C
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Fig.3 Stress-strain curves of cold-heading steel SWRCH22A at 900 C and 1 000 °C with time interval 4 s (a) and 8 s (b)
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Fig.4 Schematics of illustration to determine static recrystalli-
zation fraction by stress off-set method
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Fig.5 Effect of temperature and time interval on softening rate

of static recrystallization of cold-heading steel SWRCH22A
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Table 2 Related data for calculation of static recrystalliza-
tion activation energy of cold-heading steel SWRCH22A

to.5 Intg 5 T /T (1/T) x1 000
3.2 1.163 151 1173 0.000 853 0.852 515
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Fig.6 Relation curves between Int; ; and 1/T of cold-heading
stee] SWRCH22A
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Fig.7 Comparison between measured values and mold calculat-
ed values of static recrystallization fraction of cold-heading steel
SWRCH22A
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