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A Study on Dynamic Recrystallization of a Nb- Bearing Low Carbon
Steel Q345C during CSP Rolling
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Abstract The true stress -

strain curves of Nb- bearing low carbon steel Q345C (0.056C, 1.20Mn, 0.052Nb,

0.033V, 0.012Ti, 0.005 2N) 52 mm concasting thin slab during high temperature deformation by CSP ( compact strip pro-
duction) rolling have been simulated and studied by Gleeble-1500 thermal simulation tester, and the mathematical model and
critical conditions of dynamic recrystallization have been obtained, that are Z = 9.7 x 10" exp (25¢,) and Z = 1.77 x
10" exp (15.8 ¢,), where Z- deformation factor, ¢,- critical deformation of initially occurred dynamic- recrystallization, ¢,-

critical deformation of complete recrystallization. It is available to decrease mixed grain size structure in plate by utilizing re-
crystallization model to avoid rolling in incomplete recrystallization zone between rolling pass.
Material Index CSP, Bearing Nb Low Carbon Steel Q345C, True Stress- Strain Curves, Dynamic Recrystallization,

Mixed Grain Size Structure
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Table 1 Chemical composition and mechanical properties of test steel Q345C

% R % Bl fe
C Si Mn P S Nb v Ti N  BRRE/MPa JLHrBE/MPa MR/ % 0 CHETI)
0.056 0.38 1.20 0.017 <0.005 0.052 0.033 0.012 0.0052 475~485 550 ~ 555 25-~29  77.2~9.1
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Fig.1 True stress- strain curves of steel Q345C with differ-
ent deformation conditions: (a) €=0.05s""; (b) 1020 C
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Table 2 Peak stress o6, of steel Q345C with different de-

formed temperature and deformed velocity /MPa

TER R EHE/C
Is7! 1 020 970 910
0.05 92.14 113.72 131.15
0.1 107.43 128.36 147.52
1.0 142.24 169.71 184.33
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31 Table 3 Rolling parameters of plate of steel Q345C, plate
330 rolling from 52 mm to 7.8 mm
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Fig.3 Dynamic recrystallization Model of test steel Q345G
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IC st 1% fmm HR A
F1 1019 3.0 38.0 32.24 0.462
7] 99% 5.8 36.2 20.57 0.436
F3 976 9.6 30.5 14.30 0.359
F4 957 13.4 2.5 10.94 0.265
F5 936 19.7 18.7 .99 0.209
F6 917 20.9 12.4 7.79 0.135
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Fig.4 Dynamic recrystallization of steel Q345C in third pass

HERMHELRMEN 2=9.70x10"exp(25¢,); Z
=1.77x 10%exp(15.8 ¢,) »

(2) MAERERAZE, 76 mR
TERG G R ELH BT A IR R

ARBEAFECBMM RFXEF LK BHHE,
2003RMJS-KY003,

BE 3

1 fHMER. R %, E8E, 5 HHM NSRS PR s
ASEREREERE) L. PEEENEAT, 196

2 BB FEX BFENXS BETVHSELERTAR.&R
24 ,1997,33(12): 1275

3 F ALIEE . BER. S X0BFERERTRTAMAS
HERBRIBRSL . 2002 FH A & B A EFEIT 430 E, 200:
92

TP, B 40% RSt s NENFERETE, T
Ve AL MR N

R B 38 :2004-12-15


http://www.cqvip.com

