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Development of the Guidance Software of Precise Calcium
Treatment and Its Application in Special Steel Production
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Abstract: In response to the difficulties of low calcium yield and unstable effect in the calcium treatment process of molten
steel, a precise calcium treatment model was established, and a guidance software of precise calcium treatment was devel-
oped and applied to the calcium treatment practice of special steel for the inclusion control in the current study. The Wag-
ner model was used to calculate the activity of components in molten steel, and the ion molecule coexistence theory was
used to calculate the activity of components in liquid inclusions. Then, the thermodynamic equilibrium was solved based
on the principle of minimum system free energy to obtain the changes in steel composition and inclusion composition. At
the same time, a deep neural network model was established to accurately predict the calcium yield during calcium treat-
ment. On the basis, an online control software for precise calcium treatment of molten steel has been developed with the
aim of precise control of inclusion composition. Based on actual operating conditions such as molten steel composition and
temperature, combined with relevant on-site operation parameters, a reasonable length of calcium cored wire can be calcu-
lated. This guidance software has been well applied in the production of special steels and can provide online and accurate
guidance for calcium treatment operations in the actual production process which can improve the efficiency of calcium
treatment process, reduce the consumption of calcium containing alloys as well as promote the green development of spe-
cial steel production. Industrial experiments were conducted on 45Mn steel, based on the calculation results of precise cal-
cium treatment software, the length of the calcium feeding line was reduced from the range of 320-350 m to 200 m, which
can effectively modify inclusions in the steel into liquid state. The industrial test results were in good agreement with calcu-
lation resullts.
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