21 4 2011 4
Vol.21 No.4 The Chinese Journal of Nonferrous Metals Apr. 2011

1004-0609(2011)04-0865-10

RE-X

1 1 1 1 2 2 3
(1. 361005
2. 400045
3. 100081)
CALPHAD RE-X (Ag, Bi, Cr, Mn,
Mo, V, Zn) Gibbs 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) Zn-RE (RE:Y, Ce, Pr, Nd, Sm)

TG 113.14 A

Thermodynamic database of phase diagram in
RE-X binary alloy systems

LIU Xing-jun', ZHANG Hong-ling', WANG Shu-liang', WANG Cui-ping', PAN Fu-sheng?,
TANG Ai-tao”, ZHAO Dong-liang’

(1. College of Materials, Xiamen University, Xiamen 361005, China;
2. College of Material Science and Engineering, Chongqing University, Chongqing 400045, China;
3. Beijing General Iron and Steel Research Institute, Beijing 100081, China)

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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