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Order-disorder Transition of Binary Alloys
— Evaluation of Entropy for Substitutional Alloys by Model —
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Various elementary models proposed to understand the order-disorder transition behavior
of binary substitutional alloys are reviewed. These models are evaluated for binary body- and
face-centered cubic lattices by comparing the calculated entropies with the experimental ones.
Among these models, the cluster variation method proposed by Kikuchi is a good model to ex-
plain the order-disorder transition of binary alloys.
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AB alloy according to the Bragg-Williams ap-
proximation.
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Table 1 Probabilities of appearance of configurations

of a bond.

Bond Prob. B* g**
i 1 —
v 2| 4
Y3 1 —

* B; indicates the number of different configurations
having the same probability.
** g, denotes the energy bond.

Table 2 Probabilities of appearance of A or B atoms.

atoms Probability
A x1=y1ty2
B X2=y2+ys3
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Fig.3 An intermediate stage of constructing a two-di-

mensional square lattice.
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Fig.4 Crystal structure of CusAu (face-centered cubic

lattice) .

Fig.5 An intermediate stage of constructing a face-cen-

tered lattice.
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Fig.6 An intermediate stage of constructing a two-di-
mensional triangular lattice.
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Table 3 Probabilities of appearance of configurations
of (a) a tetrahedron, (b) a triangle, (c) a bond
and (d) a lattice point.

Tetrahedron | Prob. | og* Triangle | Prob. B;*
A@ |l A@ Yot
é% etc. | X2 [ 4 & etc.| Y2 |3
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(a)
Bond | Prob. | v* |g** atoms| Prob.
>0 z 1 | —¢ [ Wi
B I 2 | +e ® Wo
—® | 23 1 |—e (d)

(c)
* o, B; and 7; indicates the number of different configurations
having the same probability.
** g, is the energy per bond.
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Fig.9 Diamond-type cluster by Kurata.
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Fig.11 Atomic heat capacity of B brass.
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Fig.12 Cu-Au phase diagram calculated according to
the Bragg-Williams model.
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Fig.13 Schematic free energy as a function of the or-

der parameter (P) for AB; alloy.
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Fig.14 Long-range order parameter (P) vs. the tem-
perature according to the Bragg-Williams ap-

proximation.
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Fig.15 Cu-Au phase diagram calculated by Li2 ac-
cording to the quasi-chemical theory of Guggen-
heim (dotted lines) . Full lines indicate locus

of transition points.
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Fig.16 Cu-Au phase diagram according to the CV mod-
el in the tetrahedron approximation with Cu-
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Fig.17 Experimentally determined Cu-Au phase diagram.
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