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ABSTRACT

Melt structure and its influence on solidification behaviors are a fundamental problem

in the field of materials science. The AlCus associate in AI-Cu melt is incorporated into the classic
substitution model as kind of short range order (SRO), and a Redlich-Kister polynomial-described
associated solution model is developed to deal with the phase calculation by Thermo-Calc. The model
is applied to improve the thermodynamic description of the liquid phase in the Al-Cu binary alloy.
The enthalpy of mixing, solidus and equilibrium partition coefficient are calculated in several binary
alloys. It is found that the present model offers more exact description than Saunders’s model and is
also proved to be suitable to other binary alloys, for example, Mg—-Sn and In-Sb alloys.
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Table 1 RK parameters for subregular association model in

some binary liquid alloys

Alloy Associate Vi V2 Vi1 V13
J/mol J/(mol'K) J/mol J/mol
Al-Cu AlCug -48843.95 29.70 5574.71 21769.15
Mg-Sn MgsSn —27988.01 19.10 11049.7 4762.47
In-Sb InSb —-4663.16 -5.89 —2188.62 181.85
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Fig.1 Comparison between the calculated enthalpy of lig-
uid phase by the present model, Saunders model with
experiment datal'¥l in the Al-Cu alloy at 1467 K
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Fig.2 Comparison between the calculated enthalpy of lig-
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Table 2 The equilibrium partitioning coefficient (kcy)
calculated by several models and experimental
values!® in Al-15Cu alloy

#, C kcu
Saunders Ref.[6] This work Experimentall6]
600 0.12 0.14 0.15 0.16
575 0.14 0.15 0.18 0.17
550 0.17 0.17 0.20 0.18
3 &

(1) EEHABRRERL E, 24 7 —1 Redlich-

Kister ZMARSMGSBEREE, JUEERT
Thermo—Calc FEE+E %k 4.

(2) WRAXAERNGET Al-Cu §&ERPRAEN
MAFERR, T A IO BRI G (R & 1. B AR
WA E O RO E BRI AR Saunders
T8 R A SR 50 JUE.

(3) ¥ SRO METIAT B A, RTRE
TX Al-Cu & &4k ZPHAEN BRI Bk, REA
iE T Mg—Sn #1 In-Sb EH s T &Sk &,

S 30K
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