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Research on Submerged Entry Nozzles Clogging
During Non-oriented Silicon Steel Casting by CSP Process

Li Wenguang Sun Yanhui Wang Xiaosong Qiao Zheng Xiong Huihui Cai Kaike
( School of Metallurgy and Ecology Engineering University of Science and Technology Beijing Beijing 10083 China)

Abstract: Clogging behavior of submerged entry nozzles during non-oriented silicon steel( with aluminum
content of 0.3% ~0.4%) casting by BOF-LF-RH-CSP process in a domestic steel mill was investigated.
By way of systematical sampling optical microscope observation SEM analysis and mineralogical phase
analysis the structure and compositions of the clogging substance were identified and the clogging mecha—
nism was briefly clarified. It was found that the process of Ca treatment which generated a lot of CaS
was the major factor to clogging. By improving the production process the sequential heats during non—
oriented silicon steel casting by CSP process increased from 5 to 8 or above resulting in higher produc—
tion efficiency without sacrificing the requirements of quality.
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Fig. 1 Shapes of submerged entry nozzles after CSP casting
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Fig. 2 Morphologies of typical impurities at various processes

1 :
Table 1 Composi'tions of typical impurities at Ca + 1/20,(g) +6AL,0, = Ca0*6AL0,
various processes %
- Ca0+6Al1,0, + 2Ca0 = 3Ca0+2Al,0,
MgO Al, Oy Si0, CaS FeS
2( a) 100 Ca 0,
2(b) 100 Al O, Ca0+6AL,0,
2(e) 100 Ca0°2A1,0,
2(d) 13.98  25.17  60.85
20e) 2077 42.92 577 19.5 11.03 Al 0. Zx0,
2(1) 100 Ca0°+2Al1,0,.Ca0°6Al,0,
2(g  3.66 15.15 12.36
2(h) 10 41.85 3.40 42.37 2.38 °
2.3
2C(s) +0,(g) =2C0(g) 3
o 3

(a) X120 (b) X500
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Fig. 3 Metallograph of the steel layer of specimens
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Fig. 4 Typical impurities at the steel layer of specimens
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Fig. 5 Variation of temperatures during non-eriented

silicon steel casting by CSP
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Fig. 9 Shapes of the submerged entry nozzles after CSP casting without a Ca treatment during the process
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