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Thermodynamic modeling of Al-Cr-Mn system

JIANG Min, CHEN Le-yi, PANG Wei, QIU Ai-tao, LU Xiong-gang, LI Chong-he

(Shanghai Key Laboratory of Modern Metallurgy and Materials Processing,
Shanghai University, Shanghai 200072, China)

Abstract: In order to build up Ti-Al-Cr-Mn thermodynamical database, the Al-rich corner of the Al-Cr-Mn system in
Ti-Al-Cr-Mn system was assessed by CALPHAD method. The model of stoichiometric compounds, such as AlgMn and
Al;;Mn were considered as Al,(Cr,Mn),, 6§ Al,Cr, 5 Al;;Cr, and x_Aly(Cr,Mn) were modeled as Al,,(Al,Cr,Mn),. The
model of T HTAIl;;Mn, and y, aAlg(Cr,Mn)s were taken as (Al,Mn),o(Cr,Mn);y and (Al,Cr);,(Al,Cr,Mn)s(Al,Cr,Mn)s,
respectively. After that, a serious of thermodynamic optimization and phase diagram calculation were carried. By
comparing the calculated the experimental ones, it is shown that the present calculated results are in good agreement with
most of the experimental ones, however, Alg(Cr,Mn)s compound only exists as y, aAlg(Cr,Mn)s formal at 1 283 K, the
phase diagram of y, SAlg(Cr,Mn)s is also presented. By analyzing Al-Mn system, it is found that y, SAlg(Cr,Mn)s is not
stable at 1 283 K, #_Al,Cr; is presented at 1 173 K where it can not be found in the experimental ones. By investigating
the AI-Cr system, it is found that #_Al;;Cr, is formed by liquid+Al,Cr—> Al;;Cr, at temperature below 1 204 K, so when
extrapolating into Al-Cr-Mn ternary system, #_Al;;Cr, will exist stably.
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Table 1 Optimized thermodynamic parameters of Al-Cr-Mn system in this work
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