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The problem of alloys productions with the given properties is directly connected with deep understanding of alloy components interaction with an atmosphere, present impurity elements, and also refining addivities. At the same time the thermodynamic analysis of reactions of heterogeneous phases formation from metal melt components allows to establish precise dependence between modification of the metal structure and the change of chemical and component contents of forming gas and condensed non-metal phases.

In frame work we performed a thermodynamic analysis of the formation of nonmetallic phases in iron-based melt containing calcium, aluminum, silicon, manganese, chromium, nickel, molybdenum, vanadium, niobium, phosphorus, sulfur and oxygen. The concentrations of some elements were fixed ([Mn]=0,5; [Si]=0,2; [V]=0,05; [Cr]=0,1; [Nb]=0,03; [Ni]=0,5; [Mo]=0,1; [P]=0,01, [S]=0,005 wt. %), while those of calcium and aluminum were varied. 

The activities of the components of the liquid metal solution were calculated using the Wagner method. The activities of the components of the liquid oxyde solution defined under the theory of the subregular ionic solution which are taking into account dependence of a coordination number of cations from composition of a melt. The someinitial data for the analysis are referred in work [1].
An analysis of the phase equilibria in particular system demonstrated that, depending on the concentrations of calcium and aluminium, the liquid melt can be in equilibrium with either the (FeO, СаO, Al2O3, SiO2, MnO, V2O3, VO, Cr2O3, CrO) liquid solutions, |FeO, CaO, MnO| and |Al2O3, V2O3, Cr2O3| solid solutions, individual compounds 3Al2O3(2SiO2,  CaO(2Al2O3, CaO(6Al2O3 and gaseous calcium.

The areas of liquid metal compositions equilibrated with a certain nonmetallic phase are determined. Influence of temperature on phase equilibria in this system is investigated.

The results are represented as isothermal sections and sections of phase diagram at different contents of liquid metal components.
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