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Process of nonmetallic phase precipitation is a dominant factor in the manufacturing of high-performance constructional steels. Data on regularities of precipitations behaviors are needed to define the chemical composition and treatment conditions for production of metal materials with stable properties. To get the required information calculations of thermodynamic equilibria have been used. Application of these methods is relevant for optimization of manufacturing conditions as well as for production result analyses. The thermodynamic model of phase competition for ultra low-carbon steels (IF-steels) with BH-effect has been created in this study. Analysis of (MnFe)S, TiS, Ti4C2S2, and Ti(NC) precipitation from austenite in Ti-bearing ultra low-carbon steels has been carried out by means of the methods developed in [1]. Thermodynamic properties of austenite, Ti(NC), and (MnFe)S have been described using the sublattice model, TiS and Ti4C2S2 have been considered as stoichiometric compounds. Parameter values for Gibbs energies of phases in Fe-Mn-S system [2] have been used. Determination of Gibbs energy of titanium sulfide and carbosulfide turned out to be the main problem. Thus the optimization procedure has been applied using data of chemical analysis on amounts of MnS, TiS, and Ti4C2S2 precipitates [3, 4] in IF-steels depending on chemical composition and treatment conditions.
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