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Thermodynamic properties of binary alloys of Al-Er and Si-Er

SUN Shun-ping, YI Dan-qing, CHEN Ying, WU Chun-ping

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Based on the Miedema formation enthalpy model, the enthalpies of formation, excess entropies, excess
free-energy and the activity among all components of Al-Er and Si-Er binary alloy were calculated. The results show that
their values are all negative. Compared to an ideal solution, the activity has a larger negative bias, which indicates that Er
has stronger interaction with Al and Si. According to the binary phase diagram of Al-Er and Si-Er, the Gibbs free-energy
of the precipitation of Al;Er and ErsSi; are deduced. The Gibbs free-energy of reaction of Al;Er is lower than that of

ErsSis, so ErsSi; forms priority to Al;Er, and then the excess Er reacts with Al and form ALEr.
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Table 1 Parameters of Al, Si and Er

Element  nl? ¢/V  VBjem? T,/K
Al 1.39 4.2 4.6 0.07 933
Si 1.50 4.7 4.2 0.04 1685
Er 1.23 3.22 6.98 0.07 1 804
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Fig.1 Curves of enthalpy of formation AH(a), excess entropy S“(b), excess Gibbs free-energy G™(c) of Al-Er binary alloy and

activity of all components(d) at 1 073 K
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Fig.1 Curves of enthalpy of formation AH(a), excess entropy S%(b), excess Gibbs free-energy G“(c) of Si-Er binary alloy and

activity of all components(d) at 1 623 K
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Fig.4 Phase diagram of Si-Er binary alloy in Refs.[22](a) and [23](b)
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