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Cause for Submerged Entry Nozzle Blocking during Casting of
Aluminium Killed Steel SPHC and Control Process

Zhang Dajiang, Wang Cuina, Xiang Hua, Wan Guoxi and Zheng Fei
(Technology Center, Anyang Iron and Steel Group Co Ltd, Anyang 455004 )

Abstract The flowsheet for steel SPHC (/% : <0.08C, <0.05Si, 0.10 ~ 0.30Mn, =0.025P, =0.0258,
0. 020 ~0. 045A1) is hot metal pretreatment- 150 t top and bottom combined blown converter- LF- double strand slab cast-
ing process- 1 780 mm hot continuous rolling process. By analysis on nozzle blocking substance it is obtained that the main
ingredient of blocking substance is Al, O, and high melting point (1 750 °C) CaO - 2Al,0, inclusion, the outlet of blocking
substance is piled up alumina with loose structure, the middle layer is net type alumina and the inner layer is decarburized
zone of nozzle materials. With the process measures including controlling converter end [ C] >0.04% , adjusting feeding
calcium wire amount to increase the liquid average calcium-aluminium ratio from 0. 03 to 0. 06, increasing soft argon blo-
wing time from 6 ~8 min to 8 ~ 10 min and preventing liquid secondary oxidizing in casting process, the results of 48 heats
steel SPHC production show that the nozzle blocking accidents are averted.
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Table 1 Chemical composition of steel SPHC
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Table 2 Atomic percentage of elements in nozzle blocking substance /%

N 5 1A C Na Mg Al Si K Ca Ti Fe
= < 47 = pl. 2 EL gk
BB Z PHBIMNZREIK FrE 56 671 240 150 2606 025 04 176 017 107
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5 H25h 10.18 61.53 - - 1823 0.36 - 431 - 538
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Fig.2 Morphology of attached substance and etched layer of submerged entry nozzle: (a) out layer; (b) middle layer; (¢) inner layer
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