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Abstract: In order to improve the castability of low carbon Al-killed steel, based on the thermodynamic calculation
of low carbon Al-killed steel refining slag, the effect of typical components CaO/Al,O; (C/A), SiO, and FeO on the
liquidus temperature, viscosity and surface tension at 1 650 °C in the refining slag was studied. Combining the test
results of the physical and chemical properties (melting temperature and viscosity—temperature curve) of the refining
slag, a dynamic control model for the argon-blowing top-up refining slag was established and implemented in
production practice. The results show that as C/A increases, the melting point of the refining slag increases when
Si0O, mass fraction is 5%, while it first decreases and then increases when SiO, mass fraction is 10%. Meanwhile,
with the increase of C/A, the viscosity of refined slag and the inflection temperature of the viscosity —temperature
curve also rise. When the composition range of refined slag is C/A 0.75-1.50, SiO, mass fraction of 0—10%, and
FeO mass fraction of 2%—6%, lower liquidus temperature, higher viscosity, and higher surface tension can be
obtained. The model established in production practice can achieve the dynamic addition of slag-forming materials,

significantly improve the stability of physical and chemical properties of refining slag, and significantly reduce
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the standard deviations of C/A and total iron (TFe) mass fraction in refined slag. The average values of liquidus

temperature, viscosity and surface tension at 1 650 “C decrease by 6.9 °C, increase by 0.020 6 Paes, and 0.010 9 N/m,

respectively. The average mass fraction of total oxygen (TO) decreases from 2.78x10°% to 2.25x10°%, an

improvement of 19.1%, and the castability of molten steel is significantly improved.

Keywords: low carbon Al-killed steel; argon blowing; refining slag; dynamic control; melting point; viscosity;

surface tension; calcium aluminum ratio
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Tab.1 Argon-blowing refining slag composition w/%
% T TS CaO AlO, Sio, MgO MnO FeO
#1-Ar 4028167 41.68 27.16 10.57 5.33 2.65 5.81
#2—Ar 4028174 43.43 26.70 11.14 4.08 3.47 8.00
#3—Ar 4028 181 44.37 32.47 6.04 4.50 2.44 3.65
#4—Ar 4028 184 39.42 33.06 6.34 4.85 3.73 8.29
#5—-Ar 5028422 45.70 29.74 7.28 4.13 2.05 3.79
#o—Ar 5028 426 40.42 32.38 10.17 4.89 2.88 3.81
#1-Ar 5028 437 34.33 39.43 6.78 3.50 3.96 5.15
#8—Ar 5028 441 39.04 36.34 4.54 4.05 2.75 5.24
#9—Ar 5028 448 41.24 38.42 4.39 5.13 1.99 3.05
#10—Ar 5028450 42.46 37.80 427 4.86 2.12 3.11
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Fig.1 Isosurface diagram of physical and chemical properties of refining slag
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Fig. 2 Effect of C/A and SiO, content on liquidus temperature, viscosity and surface tension of refining slag at 1 650 °C
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Fig. 3 Effect of C/A and FeO content on liquidus temperature, viscosity and surface tension at 1 650 °C
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Fig. 7 Statistics of liquidus temperature, 1 650 °C viscosity
and surface tension of refining slag for low carbon
Al-killed steel
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killed steel after ladle argon stirring
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