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Control of Carbon Macro-Segregation in ®600 mm Casting
Round Bloom of Low Carbon Steel Q345E
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(1 National Engineering Research Centre of Continuous Casting Technology, Central Iron and Steel Research
Institute, Beijing 100081 ; 2 Chengde Jianlong Special Steel Co, Xinlong 067201 )

Abstract The metallurgical flow sheet of steel Q345E (/% : 0.13 ~0.17C, 0.24 ~ 0.28Si, 1.02 ~ 1. 40Mn,
0.015 ~0. 040Al, <0.015P, <0.015S) is 70 t converter-LF-VD-®600 mm round bloom casting process. By simulated
calculation on solidification in condition with secondary cooling water ratio 0. 08 L/kg and casting speed 0. 18, 0. 20 and
0.22 m/min and combined with pin-shooting test in conditions of casting speed 0.22 m/min, liquid overheating extent 20
C, mold cooling rate 4 600 L/min ( water temperature difference between inlet and outlet 2. 7 °C ) , secondary cooling wa-
ter rate L,-38, L,-6 and L,-5 L/min, the position of end of liquid core- distance from meniscus 22.4 m for $600 mm
round bloom of steel Q345E with the casting speed is defined, and based on this test the carbon macro-segregation of heavy
round bloom improves obviously by application of optimized M-EMS \ ( final) F-EMS combined electro-magnetic stirring
(EMS) technology and adjusiment of casting process. Results show that casting liquid overheating extent and EMS parame-
ters are important factors to influence the carbon segregation of bloom; with overheating extent 20 ~30 °C, casting speed
0.22 ~0.24 m/min, M-EMS 200 A, 2 Hz and F-EMS 400 A, 8 Hz alternative stirring, the exireme difference of carbon
content in steel Q345E at cross section of ®600 mm round bloom is below 0. 04% C.
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Table 1 Chemical composition of steel Q345E /%
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Table 2 Examination results of pin-shoot test of casting
round bloom
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Fig.1 Results of solidification simulation and solidified ratio for ®600 mm casting round bloom with scheme 1- 0. 18 m/min (a),
scheme 2- 0.20 m/min (b) and scheme 3- 0.22 m/min (c) : casting temperature 1 540 °C , ambient temperature 30 °C, time step length 12 s
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Fig.2 Macro-structure morphology of ®600 mm casting round bloom distance from meniscus
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Fig.3 Distribution of carbon content in steel Q345E at cross
section of 600 mm casting round bloom
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