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Abstract The evolution of inclusions in steel Q235, SPA-H and DCO1 treated by feeding silicon-calcium wire and
caleium-aluminium wire after LF refining in metal pretreatment-150 t BOF-ladle argon blowing-LF-CSP flowsheet and the
effect of refining slag on inclusions are studied by thermodynamic calculation and scanning electron microscope. The results
show that during refining process before Ca treatment the greater part of Al, O, in steel is modified to MgO - Al, O, by refi-
ning slag (/% : 52.97 ~55.63Ca0, 4.11 ~ 12.788i0,, 5.11 ~9.87MgO, 22.93 ~ 31.72A1,0,, 0.58 ~ 1.27Fe0,
0.01 ~0.07MnO) ; based on the Mg-Al-O predominant forming diagram, with micro-amount Mg in steel the Al O, may
modify to MgO - Al,O; spinel, the calcium treatment is mainly to modify the MgO - Al,O, spinel, therefore it is need to
feeding sufficient amount of calcium for high melting point aluminium-magnesium and aluminium-magunesium-calcium inclu-
sion modifying to low melting point region; in order to avoid forming high melting point CaS inclusions, before calcium
treatment with [ Al] =0.02% ~0.04% the [S] should be less than 0.001 4%.

Material Index Calcium Treatment, Steel Q235, DCO1, SPA-H, Inclusions, CSP, Nozzle Clogging, Refining Slag
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Table 1 Chemical composition of test steels /%
MNFF C Si Mn P S As Ti Mg

SPA-H 0.05 0.30 0.54 0.075 0.0005 0.017 0.03 0.0020
Q235 0.19 0.06 0.16 0.013 0.0034 0.027 - 0.0060
DCO1_0.03 0.01 0.16 0.015 0.0009 0.031 - 0.0039
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Table 2 Ingredient of refining slag /%
W#  C0 S0, Mg0 ALO; FeO  MnO
DCO1  52.97 4.11 9.87 30.79 0.58 0.04

SPA-H  54.28 12.78 5.66  22.93 1.27 0.07
0235 55.63 5.14 5.11 31.72 0.92 0.01
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Fig.1 Morphology of deposit at inner layer of nozzle contacting with liquid and analysis of each point in figure, SEM
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Fig.2 Morphology of typical inclusions in steel DCO1 before LF
refining, (a) formed by two single inclusion colliding; (b) in-
clusions cluster
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Fig.3 Morphology and main elements (atom percentage) of typical inclusions in liquid
before (a,, b,, ¢;, d,) and after (a,, b,, c,, d,) calcium treatment and main chemical
composition: (a;) (b, ) and (¢, ) steel DCOI; (d;) steel SPA-H; (a,) (b,) and (¢,) steel
DCO1, feeding Ca-Al wire 750 m; (d,) steel Q235, feeding Si-Ca wire 250 m
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Fig.4 Morphology of typical inclusions in tundish liquid (a) (b) and casting slab (¢) (d) and main chemical composition, steel

DCO1, feeding Ca-Al wire 750 m
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Fig.5 Change of distribution of oxide inclusions ingredient in liquid before calcium treatment (a) , after calcium treatment (b) and in

tundish (¢) and in casting slab (d)
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Fig.6 Diagram of preferential-forming region of Mg-Al-O series inclusions in steel (a) and activities of Al-Ca-S in liquid (b) at

1873 K
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