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Effect of Deformation and Carbon Content on Dynamic Recrystallization
of Ultra-Low Carbon Bainite Steel

Guan Yun, Li Pinghe, Chen Qingfeng and Liu Jixiong
( Research and Development Institute, Wuhan Iron and Steel ( Group) Co, Wuhan 430080)

Abstract The single pass thermal compression test of 0. 019C and 0. 052C two kinds of ultra-low carbon bainite
(ULCB) steel with deformation 5% ~50% , strain rate 2 s~' at 1 100 C has been carried out by Thermechmastor-Z ther-
mal simulation machine. Results showed that as deformation was lower than 40% the deformation-recrystallization behavior
of two kinds of ULCB steel was same that was to form crystal nucleus of recrystallization with 10% deformation, partially re-
crystallize with 20% deformation, and basically perform recrystallization with 40% deformation. With deformation more

than 40% , the grain size of 0. 052C ULCB steel was more fine and uniform than that of 0. 019C ULCB steel.
Material Index Ultra-Low Carbon Bainite Steel, Thermal Simulation, Stress-Strain, Dynamic Recrystallization
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Table 1 Chemical compositions of test ULCB steels / %

%% C Si Mn Cu Nb Ti Mo Ni Cr

A 0.019 0.50 1.48 0.50 0.042 0.076 0.17 0.31 0.29
B 0.052 0.28 1.62 0.51 0.072 0.019 0.14 0.26 0.17
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Fig. 1 Stress-true strain curves of 0. 019C and 0. 052C ULCB steel with deformation 5% (&), 20% (b), 40% (c) and 50% (d) at
1100 T
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Fig.2 Structure morphology of ULCB steel deformed at 1 100 C ; with deformation 5% (&), 10% (b), 20% (c) and 30% (d), structure

of 0. 019C steel and 0. 052C steel is same in morphology, with deformahon 40% , vecrystallization finished in 0. 019C steel (e) and 0. 052C steel (f) ;
with deformation 50% , fined recrystallization grain in 0. 019C steel (g) , and more fined recrystallization grain in 0. 052C steel (h)
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Fig.3 Effect of deformation on average austenite grain size and
fraction of recrystallization of 0. 052C ULCB steel ( B)
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