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ABSTRACT

Phase equilibria of the system MnO-SiO,-"TiO,"-"Ti,0," under controlled atmosphere have been measured in the temperature range from 1200°C to 1550°C and in the range of log pO, (atm) from -7.2 (pCO/pCO, = 1) to -
16.6 (C-CO equilibration). High-temperature equilibration, quenching and electron probe microanalysis (EPMA) were employed to obtain equilibrium compositions of liquid and several solid solutions. It was found that
phase equilibria is strongly dependent on the oxygen partial pressure. No ternary compounds or ternary solid solutions were observed. Based on the newly obtained phase diagram data with a number of reliable
thermodynamic data in literatures, a thermodynamic optimization of phase diagram and thermodynamic properties of the MnO-SiO,-"TiO,"-"Ti,O," systems at 1 bar pressure are presented. The molten oxide phase was
described by the Modified Quasichemical Model. The Gibbs energies of several solid solutions (spinel, pyrophanite, pseudobrookite, manganosite and rutile) were modeled with the Compound Energy Formalism.
Furthermore, inclusions chemistry of Mn/Si/Ti deoxidized steel was studied through thermodynamic computation and compared with experimentally reported data. Inclusions evolutions in Mn/Si/Ti containing steels by
thermodynamic prediction were in good agreement with the experimental data.
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L: liquid oxide
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