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Research and Application on Numerical Simulation of Solidification
Heat Transfer of Q460 Steel 3 250 mm x 150 mm Wide Slab

QI Xinxia', JIA Qi®
(1 Beijing Institute of Technology, Zhuhai college, Zhuhai 519088 ;
2 Beijing Infrastructure Investment Co Ltd, Beijing 100101)

Abstract Taking Q460 steel (/% :0.17C,0.35Si, 1. 5Mn, 0. 020P, 0. 020S, 0. 020Nb, 0. 075V ) 3250 mm x
150 mm wide slab as the research object,the solidification heat transfer model is established by ANSYS software ,and the
effects of casting speed, specific water rate and superheat etc process parameters on the solidification process of slab are
studied. The simulation results show that when the casting speed increases by 0. 10 m/min, the surface temperature of slab
at the straightening section increases by 36. 5 °C , the slab temperature increases by 50 °C, the shell thickness decreases by
2.4 mm, and the liquid core length increases by 1. 2 m; with increase of superheat of 1 °C , the center temperature of upper
surface of slab at the straightening point increases by 1.73 C and the length of the liquid core is extended by 0. 11 m;
therefore , the casting speed is the key to quality of slab. Production application shows that by 3 250 mm x 150 mm slab cast
spead 1. 20 ~ 1. 25 m/min, with superheat 15 ~20 °C ,the temperature of slab surface at straightening section is more than

950 °C ,to decrease the rating of center porosity and segretion and obviously increase surface quality.
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Fig.1 Effect of cast speed of slab on temperature distribution at
the center of upper surface of the slab
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Fig.2  Temperature distribution diagram of cast slab at mold

outlet, cast speed /(m + min™') :(a)1.10;(b)1.20;(c)1.30
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Fig.3 Temperature distribution of cast slab at straightening

section, cast speed /(m - min ") :(a)1.10;(b)1.20;(c)1. 30
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Fig.4 Temperature distribution of slab with casting speed 1. 20
m/min
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Fig.5 Effect of cast speed on slab center temperature distribu-
tion
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Fig.6 Effect of cast speed on shell thickness distribution of slab
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Fig.7 Effect of degree of superheat on distribution of upper
surface center temperatore of slab
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Fig.8 Effect of degree of superheat on distribution of central
temperature of slab
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