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Effect of High Secondary Cooling Intensity on Solidification Structure
and Center Carbon Segregation of High Carbon Steel Billet

Feng Jun and Chen Weiqing
(School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083)

Abstract The effect of water ratio in secondary cooling zone on billet cooling speed, solidification structure and center
carbon segregation index of 0.64% ~ 0.82%C steel 150 mm x 150 mm billet casting with 250A/5Hz electromagnetic stirring
has been tested. The results showed that with water ratio in secondary cooling zone increased to 1.55 L/kg from 0.83 L/kg,
the primary dendritic arm spacing at the location with distance from billet edge 46 mm decreased to 300 pm from 380 um,
the average center carbon segregation index decreased to 1.10 from 1.15 and at the some time the ratio of equiaxial crystal
decreased to 40% from 45% . The high secondary cooling intensity is only fit for billts casting.

Material Index High Carbon Steel, Billet, Secondary Cooling, Dendritic Arm Spacing
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Fig.1 Effect of water ratio in secondary cooling zone on pri-
mary dendritic arm spacing (a) and secondary dendritic arm
spacing (b)
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Fig.2 Solidification structure of billet casting with water ratio in secondary cooling zone 1.55 L/kg, X 20: distance from billet
edge 16 mm (a), 29 mm (b) and 46 mm (c)
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Table 1 Process parameters and cooling speed of billet corresponding to various water ratio in secondary cooling zone
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Fig.3 Effect of water rato in secondary cooling zone on
center carbon segregation index (a) and ratio of equiaxial
crystal (b)
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