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—— Synopsis ——

Aluminum deoxidation equilibrium in molten Fe-36 mass%Ni and Fe-46 mass%Ni alloys at 1773 and 1873K was carried
out to obtain the thermodynamic parameters available in the solidification process, which is required to predict and/or
control the deoxidation reaction for ultra large size ingot making. Automatic SEM-EDS inclusion analysis was performed
to estimate the undissolved oxygen content. Thermodynamics analysis on the Al deoxidation has been carried out by using
Miki and Hino's formula based on Darken's quadratic formalism and Redlich-Kister Polynomial. From the composition
dependence of the apparent equilibrium constant of the Al deoxidation in Fe-Ni alloy, necessity of third order interaction
parameter of Ni-Al was found. Then, the interaction parameters of Fe-Al, Al-O and Ni-Al were evaluated. The Al
deoxidation equilibrium can be described with high accuracy in complete composition range of Fe-Ni alloys with dilute Al
and O at temperatures from refining to solidification (1773 to 1973 K).
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Area fraction

Ave. Comp. Number
No. (%AL05) density Z S netusion ! Storal
[mass%]  [/mm’] o
1 99.1 0.4 22
2 99.4 1.0 1.6
3 97.9 2.0 4.1
4 99.2 6.9 22.7
5 99.5 1.6 5.5
6 99.4 3.7 4.8
7 98.7 0.7 2.0
8 100 3.9 2.8
9 98.6 1.3 32
10 97.0 0.2 0.7
11 97.2 0.2 0.2
12 99.9 10.3 10.4
13 98.4 0.7 1.3
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N Temp. Ni Al Orot Ovu Op
® K] [mass%] [ppm] [ppm] [ppm] [ppm]
1 1773 37.3 2.4 51.7 0.5 51.2
2 1773 36.6 8.1 41.9 0.3 41.6
3 1773 37.1 224 6.6 0.9 5.7
4 1773 36.6 605 7.9 52 2.7
5 1773 36.6 996 3.45 1.3 2.2
6 1773 454 1108 4.0 1.1 2.9
7 1773 45.7 1833 3.0 0.5 2.5
8 1873 36.6 45.6 28.5 0.7 27.8
9 1873 36.8 101 15.6 0.7 14.8
10 1873 36.3 463 7.0 0.1 6.9
11 1873 36.1 649 4.4 0.0 4.4
12 1873 45.8 393 14.2 2.4 11.8
13 1873 455 791 7.5 0.3 7.2
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