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(Summary)

The random mixing of atoms on lattice sites has been assumed in the previous thermodynamic
models because of its simplicity. This random assumption, however, causes the following
significant drawbacks: (a) incorrect degree of the order-disorder transition in solid phase, and (b)
appearance of contradictory miscibility gap in liquid phase at high temperatures. To overcome such
drawbacks, influence of short range ordering on the molar Gibbs energy of each phase was
accurately formulated in the present study. The formulation was conducted for body-centered cubic
(BCC), face-centered cubic (FCC) and liquid (L) phases. For the BCC and FCC phases, distribution
functions of like-pair and unlike-pair were considered to evaluate the deviation from randomness.
On the other hand, for the L phase, the so-called T™ term was included for the formulation, where T
denotes the absolute temperature. Owing to the formulation, the degree of the order-disorder
transition is correctly reproduced for the BCC and FCC phases. For the L phase, the contradictory
miscibility gap at high temperatures can be prevented appropriately. The formulation was utilized
to calculate equilibrium phase diagrams in the binary Cu-Pt, Ir-Nb and Al-Ir systems. Here, the
constitutional phases are as follows: the Al, L1;, L1, and L phases in the Cu-Pt system; the Al,
A15, L1y, L1,, o, o and L phases in the Ir-Nb system; and the Al, A2, B2, L1, L1, line compound
and L phases in the Al-Ir system. Experimentally determined phase diagrams in these binary

systems were satisfactorily reproduced by the calculation.
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