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Currently thermodynamic modeling of intermetallic phases with wide homogeneity ranges is based on various sublattice models. Their common drawback is a large number of fitting parameters. In particular, modeling of ternary phases with the σ-CrFe structure involves determining of 6 stability parameters for ternary end-members and 6 interaction parameters even when the simplest three-sublattice approximation A4B8(A,B)18 (where A stands for an element of V or Cr subgroups, B ― from Fe, Co or Ni subgroups) is used. To evaluate all those parameters, no sufficient amounts of experimental data are usually at hands. 
The aim of the present study is the choice of minimal subset of the parameters of three-sublattice model of the transition metals based σ-phases exemplified by the Co–Cr–Fe, Co–Cr–Ni, Co–Cr–V, Co–Fe–V, Co–Ni–V, Cr–Fe–V и Cr–Ni–V ternaries. Parameters of models for the phases of the binaries are accepted from the Thermo-Calc databases. For the Co–Cr, Co–V and Ni–V binaries we performed own assessments. The properties of disordered ternary phases (bcc and fcc) are calculated using Toop extrapolation of properties of bounding binaries. 
Good description of the Co–Cr–Fe, Co–Cr–Ni, Cr–Fe–V, Cr–Ni–V and Co–Ni–V systems proved to be obtainable without introducing ternary interactions, just by varying the properties of the ternary end-members. To obtain satisfactory description of boundaries of the σ phases in the Co–Cr–V and Co–Fe–V ternaries, the parameters of ternary interactions Co:Cr:(Co,V), Co:V:(Co,Cr), Fe:V:(Co,V) and Co:V:(Fe,V) should be accounted for. Here the colon subdivides the sublattices, and comma separates interacting comonents within the sublattice. This may be explained by the fact that even in the Co–Cr, Co–V and Fe–V binaries parameters of interaction in 3rd sublattice of the σ phase have rather large numerical values and make significant contribution to its Gibbs energy. In all likelihood, those interactions are retained in the ternary σ phases. The numerical values of the interactions in the 3rd sublattice of the ternary σ phases could be accepted to be the same as for interaction of the same components in the binary σ phases. 
