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Investigation on Hot Deformation Behavior and Mathematical
Model of Flow Stress of Q345GJC Steel for Tall Building

Wang Qingmin and Liu Xin
(Shougang Jingtang Iron and Steel Co Lid, Tangshan 063200)

Abstract The single-pass compression experiment of Q345GJC steel (/% ;0. 16C,0.36Si, 1. 37Mn,0. 026Nb) is
carried out by Gleeble-2000 thermal simulator, the deformation resistances of tested steel with strain rate 0.1 ~1 s~ and
true strain 0. 8 ~ 1.2 at 900 ~1 150 °C has been measured, and the influences of different process parameters on dynamic
recrystallization and deformation resistance of tested steel are analyzed. The activation energy of dynamic recrystallization in
peak state and steady state determined are respectively 245. 448 k]/mol and 166. 994 kJ/mol, and the mathematical model
of high temperature deformation resistance of tested steel is established. The model has good curve-fitting performance, its

expected values close to the actually measured ones.
Material Index
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Table 1  Parameters of single-pass compression experi-
ments process
HN% DA H /s BB/ C
0.8 0.1 900.950.1 000.1 050.1 100
0.8 1 1 000.1 050,1 100.1 150
0.8 5 950.1 000.1 050.1 100.1 150
0.8 10 950.1 000.1 050.1 100.1 150

1.2 1 950.1 000.1 050.1 100.1 150
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Fig. 1 Stress-strain curve of single pass compression of test steel: (a) 900 ~1 100 °C,

strain rate 0.1 s~ and (b) 1000 ~1 150 °C, strain rate 1 s~
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Fig.2 Stress-strain curve of test steel with strain rate 0.1 ~5

s~ at temperature 1050 °C
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Fig.3 Relationship between flow siress and strain rate of test
steel
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Fig.7 Ing, versus InZ of test steel
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Fig.9 Comparison between experimental and predicted true stress-true strain curves of

test steel



