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Hot Deformation Behavior and Dynamic Recrystallization of
Cold Heading Steel SWRCH22A

Ding Bei', Zhao Gang', Ye Chuanlong', Cheng Jian', Yang Lin', Li Zhengsong® and Wei Fulong’
(1 Key Lab for Ferrous Metallurgy and Resources Utilization of Ministry of Education, Wuhan University of Science
and Technology, Wuhan 430081 ; 2 Technological Center, Shougang Shuicheng Iron and
Steel ( Group) Co Ltd, Liupanshui 553028 )

Abstract The single pass compression test of ®30 mm intermediate billet of cold heading steel SWRCH22A (/%
0.18 ~0.20C, <0.050Si, 0.80 ~0. 88Mn, <0.020P, <0.015S, =0.025A1) with strain rate 0. | ~20 s ~', real strain
=<1.0 at 850 ~1 000 C has been carried out by using Gleeble-1500D thermal simulator to get true stress-stress curves of
the steel with different deformation parameters. Test results show that with increasing temperature and decreasing strain
rate, the flow stress of steel decreases, and its dynamic crystallization occurs easily with low strain rate at higher tempera-
ture. The dynamic recrystallization deforming energy of steel SWRCH22A Q,, =328 264 J/mol. The flow stress model and
dynamic crystallization equation of cold heading steel SWRCH22A are obtained by regression analysis. The model calcula-
tion value nicely coincides with the test measured value.

Material Index Cold Heading Steel SWRCH22A, Single Pass Compression, Simulated Test, Flow Stress, Dynamic
Recrystallization
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Fig.1  Schematics of single pass compression test process for

cold heading steel SWRCH22A
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Fig.2 True stress-strain curves of cold heading steel SWRCH22A at different deformation temperature, strain rate /s ™'
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Table 2 Regression coefficient of flow stress model before
and after peak value
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Fig. 3 Calculated value of dynamic recrystallization stress-strain
curve model and measured value, cold heading steel

SWRCH22A
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Fig.4 Slop diagram for determining coefficient B (a) and n (b)
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Fig.5 Measured and regression-analyzed dynamic recrystalliza-
tion curves, cold heading steel SWRCH22A
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