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The complete thermodynamic modeling method and the TERRA package were used to calculate component activities in metal melts of the binary and ternary systems Cr–Si, Mn–Si, Cr–Si–Fe and Mn–Si–Fe characterized by strong intercomponent interactions.
The composition of liquid solutions was described using the associated solution model. Liquid melt components were taken to be the Cr, Mn, Fe, Si, CrSi, Cr5Si3, CrSi2, CrSi3, Mn3Si, Mn5Si3, MnSi, MnSi1,7, Fe3Si, Fe5Si3, FeSi, and FeSi2 groups (clusters), whose compositions were identical to those of the compounds that actually existed in the Cr–Si, Mn–Si, and Fe–Si systems. The thermodynamic properties of the groups in liquid solutions were described by the thermodynamic properties of the corresponding compounds at the temperatures of the solutions. Modeling was performed for the Cr–Si– Fe–Ar and Mn–Si–Fe–Ar systems. The primary complete thermodynamic modeling information was used to calculate the thermodynamic properties of the melts.
The activities of Cr, Mn, Fe, and Si in liquid solutions were calculated using two methods: partial pressures of the gas components, and the mole fraction of the Cr, Mn, Fe, and Si clusters in the associated solution. The heats of mixing of the metal solutions were calculated. The calculation results were compared with the available literature data. 
It follows from the calculation results that the model of associated solutions and the thermodynamic characteristics of substances used give a correct description of the thermodynamic properties of metal elements in liquid metal solutions. The procedure that we used can be applied to describe high-temperature equilibria between metals and slags in thermodynamic modeling of metallurgical processes.
