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Abstract: The thermodynamic assessments of phase diagrams in the Ag-RE (RE: Sc, Y, Nd, Sm, Gd, Tb, Ho, Er), Bi-RE
(RE: Nd, Tm, Er, Ho, Pr, Gd), Cr-RE (RE: Ce, Nd, Sm, Lu), Mn-RE (RE: Pr, Nd, Sm, Eu, Tb, Dy, Ho, Er, Tm, Yb, Lu),
Mo-RE (RE: Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Tb, Dy, Ho, Er, Tm, Yb, Lu), V-RE (RE: La, Ce, Pr, Nd, Ho, Lu) and Zn-RE
(RE: Y, Ce, Pr, Nd, Sm) binary alloy systems were carried out by using calculation of phase diagrams (CALPHAD)
method on the basis of the experimental data including thermodynamic properties and phase equilibria. The Gibbs free
energies of the solution phases were described by the subregular solution model with Redlich—Kister equation, and those
of the intermetallic compounds and gas phase were, respectively, described by sublattice model and ideal gas model. A
consistent set of thermodynamic parameters were derived to describe the Gibbs free energies of each solution phase and
intermetallic compound. The calculated phase diagrams and thermodynamic properties are in good agreement with the
experimental data. The primary thermodynamic database of rare earth alloys is developed, which will provide important
information including phase diagrams and various thermodynamic properties for development of rare earth alloy materials.
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Fig.1 Calculated results of phase diagram in RE-X binary systems: (a) Ag-Sc system; (b) Ag-Nd system; (c) Mo-Ho system;

(d) Mo-Eu system;

(e) Mn-Sm system; (f) Mn-Tm system
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Fig.2 Calculated results of thermodynamic properties in RE-X binary systems: (a) Calculated enthalpies of intermetallic
compounds formation at 1 024 C in Mn-Sm system; (b) Calculated Gibbs free energies of formation at 1 073 ‘C in Ag-Nd system;
(¢) Calculated activity of components at 1 073 ‘C in Ag-Nd system; (d) Calculated entropy of formation at 5 00 ‘C in Zn-Y system
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