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A Study on End Position of Solidification for Casting Heavy
Rail Steel and Its Process Optimization
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(1 Key Lab for Ferrous Metallurgy and Resources Unitization of Ministry of Education, Wuhan University of Science
and Technology, Wuhan 430081; 2 Nol Steelmaking Plant, Wuhan Iron and Steel ( Group) Co, Wuhan 430083)

Abstract Based on condition for heavy rail steel concasting at Nol Steelmaking Plant, Wuhan Iron and Steel Co, the
math model for solidification heat transfer model of 380 mm x 280 mm bloom has been established, and tested and modified
by pin-shooting technique. Simulation results show that the distance of end position of solidification of heavy rail steel
U71Mn and U75V from meniscus is respectively 16. 96 ~21. 68 m and 16. 50 ~21. 17 m; with decreasing intensity of sec-
ondary cooling or increasing casting speed, the end position of solidification of steel U71Mn and U75V is obviously pro-
longed forward. According calculated results, as secondary cooling schedule changes from weak cooling (0. 346 L/kg) to
extra-weak cooling (0. 218 L/kg) with casting speed 0. 7 m/min, using soft reduction 5 ~7 mm at Nol ~4 stand, the end
position of solidification of steel U71Mn and U75V is prolonged to more than 21 m. After concasting process optimization,
the qualified percentage for center porosity in bloom of heavy rail steel <rating 1 increases from 89. 64% to0 99. 50% .

Material Index Bloom of Heavy Rail Steel, Numerical Simulation, End Position of Solidification, Soft Reduction,

Center Porosity
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Table 1 General cooling mode of heavy rail steel

AR PIE/(momin”')  BHIRE/(L-kg™')
B 0.6 0.395
0.7 0.346
BEn 0.6 0.213
0.7 0.218
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Table 2 Chemical composition of steel U71Mn and U5V /%

W C Si Mn P S v
0.65~ 015~ 110~ < <

UiMn 026 035 1.40  0.030  0.030

psy 071- 0.50~ 0.70- < < 0.04-
0.80 0.8 1.05 0.030 0.030 0.12
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Table 3 Distance from meniscus in mold to each soft re-
duction stand

PRES AR TAmER/m
1* 16.59
2* 18.04
3* 19.49
4* 21.04
5% 22.49
6" 23.94
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Fig. 1 Macrostructure morphology of steel U71Mn sample A by pin-shooting technique, casting speed 0.7 m/ min, weak secondary

cooling: (a) sulfur print; (b) acid picking
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Table 4 Simulation results longitudinal center section of
casting bloom
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Fig.2 Change of temperature field along longitudinal centre section of casting bloom of steel U7I1Mn (a) and U75V (b), casting
speed/(m + min""), secondary cooling intensity; 1- 0.6, weak; 2- 0.6, ulira-weak; 3- 0.7, ultra-weak; 4- 0.7, weak
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Table 5 Center porosity qualified percentage of casting bloom before and after
optimization of process in 2008
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Fig.3 Morphology of bloom centre porosity before and after improvement of process
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