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Thermodynamic calculation of phase equilibria
in Cur Ni- Sn ternary system
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Abstract: On basis of the phase equilibria and thermodynamic properties of the Cu-NtSn ternary system by experi-
ment, the thermodynamic assessment of the Cu- Nt Sn ternary system was carried out by the CALPHAD ( calculation
of phase diagrams) method. The Gibbs free energies of liquid and fcc phases were described by the subregular solu-
tion model, and Gibbs free energies of the bee phase were described by the sublattice model in order to predict the
order-disorder phase transition in the bee phase. A set of parameters describing the Gibbs energies of different pha-
ses in this system were optimized by experimental data. The calculated results agree well the experimental data. The
A2/ B2 ordering temperature and miscibility gap of the fcec phase can be predicted. These calculated results provide
an effective guide for microstructure design of the new type Cu base practical materials with high strength and high

electric conductivity.
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Fig.2 Calculated mixing enthalpy of
CuNtSn alloy liquid phase at 1 580 K
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Table 1 Evaluated thermodynamic

parameters in CuNrSn System

Phase Evaluated thermodynamic parameters/ (J * mol™!)

OLéuNiSn: - 120 000+ 75T
Liquid L ns= — 180000+ 85T

21k = — 180000+ 85T

OL&CMSIF - 35000

1L sa= — 10000

fce
2L sn= 30 000
OLE wusim L, m= 10600
bee Loy swri= Loty sw= = TO00% 0.5T

07 bee _ 07 bee _
Ly; snca= "Lcuni sn= 5000+ 2T
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