Thermodynamic modelling of the AlI-Co—Mn system
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e Model thermodynamically the AlI-Co-Mn ternary system by using experi-

e Optimize the ternary interaction parameters in the AlI-Co—-Mn.

e Include the Al-Co—Mn ternary parameters in the high entropy alloy ther-
modynamic database to give a reliable calculation.

Methodology
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Binaries: A1-Co, A1-Mn, and Co-Mn

Figure 1: Calculated Al-Co phase diagram from Ostrowska and Cacciamani [1].

Table 1: Crystallographic information of Al-Co—Mn system.
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Figure 2: Calculated Al-Mn phase diagram from Du et al. [2].

e Al-Co—Mn ternary system was thermodynamically modelled.

e Liquidus and solidus datapoints were used to optimize ternary liquid pa-
rameters and calculate liquidus surface.
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Figure 3: Calculated Co-Mn phase diagram from Huang [3].

Results: Isothermal sections
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Figure 4: Calculated liquidus projection for AlI-Co—Mn system. All the temperatures are

in °C.

Figure 5: Calculated isothermal section of Al-Co—Mn at 1000 °C using experimental data

from Kainuma et al. [4].

Figure 6: Calculated isothermal section of Al-Co—Mn at 1100 °C using experimental data
from Kainuma et al. [4].

Results: Isoplethal sections

Figure 7: Isoplethal section of Al-Co-Mn at 70 wt.% Al with experimental data from
\§ Godecke and Koster [5].
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Figure 8: Isoplethal section of Al-Co-Mn from equiatomic Al-Co to pure Mn with
experimental data from Godecke and Koster [5] and Kainuma et al. [4].
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Figure 9: Isoplethal section of Al-Co—Mn at 45 wt.% Mn with experimental data from
Godecke and Koster [5].




