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Effect of Acid-Soluble Aluminium Content on Characteristics of
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Abstract The effect of acid-soluble aluminium Als content in steel on morphology, ingredient, number and melting
point of inclusions in silicon killed steel has been studied by 500 g MoSi, electric resistance furnace melting trial, and the
micro-observation on residue of nozzle clogging at situ of KR metal pretreatment-BOF-Ar blowing-LF-CC process is carried
out to explore the mechanism of nozzle clogging by inclusions and propose a reasonable control range of Als content in sili-
con killed steel. Results show that with increasing Als content in steel the melting point of inclusions in silicon killed steel
increases and the number of inclusions decreases; the observation on residue in nozzle gets that the high melting point in-
clusions are embedded in low melting point inclusions, it is indicated the solid inclusions in high Als steel are accumulated
and adhered at nozzle by molten inclusions which are coherent agent; the subskin blowhole shall not occurred and nozzle is

not easily clogging as Als content in liquid is controlled in 0.003 0% ~0.007 5% .
Material Index Silicon Killed Steel, Als Content, Inclusion Characteristic, Nozzle Clogging, Pinhole
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Table 1 End analysis of each heat /%

LR C Si  Mn S P Als T[ 0]

B Als 1" 0.240 0.24 0.52 0.0020 0.0031 0.0169 0.004 1
2% 0.218 0.31 0.66 0.0027 0.0040 0.0132 0.0047

& Als 3* 0.118 0.25 0.62 0.0042 0.0036 0.0075 0.0065
4* 0.149 0.25 0.50 0.0046 0.0042 0.0061 0.0069
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Table 2 Average composition of inclusions in steel of each
heat / %
o | Al Si Mn Ca Mg 0 total
BALTY 15.03 1579 15.11 5.10 6.15 42.30 99.48
2* 16.61 14.85 15.61 6.19 5.11 41.48 99.85

{ Al 3% 10.29 19.29 18.44 5.05 3.85 40.73 97.64
4* 10.01 16.60 15.99 3.26 3.64 45.06 94.55
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Fig. 1 Calculated isothermal section figure of Si0,-Al,0,-MnO
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Fig.2 Effect of Als content on melting point of typical inclu-
sions in steel
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Fig.3  Effect of Als content on number of inclusions in steel

during deoxidation process
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XHR Al Si Mn Mg Ca (0]
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FIE-SEM morphology and EDS analysis of nozzle residue
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