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Figure 1 Schematic diagram of apparatus for equilibrium experiment.
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Table 1 Results of equilibrium experiments.

Compositions of metal Equilibrium constant AG° of dissolution
Exp.
No. (ppm) (-) (J/mol)
Sol.Al | Sol. Ti | T.O Al20s Al2TiOs Al20s3 AlTiOs
1-1 16.3 342.4 50.6 | 2.98x10713 | 2.42x10719 | 449000 | 667000
1-2 0.74 1.5 249 6.5x10714 5.6x10721 | 470000 | 730000
1-3 0.94 5.1 145 2.3x10714 2.4X1072t | 490000 | 740000
14 0.66 1.2 203 3.0x10714 1.4x10721 | 490000 | 750000
1-5 0.67 1.3 272 6.8x10714 6.0x10721 | 470000 | 730000
1-6 2.2 10.2 82.6 2.5x10714 1.7x10721 | 490000 | 740000
1-7 105.8 | 2051 60.2 1.31x10711 | 6.70x10°17 | 390000 | 580000
1-8 48.2 878.7 46.7 1.77x10712 | 2.86x10718 | 421000 | 629000
1-9 17.4 286.7 54.6 4.30x10713 | 3.43x10719 | 443000 | 662000
1-10 19.9 359.5 38.6 1.98x10713 | 9.85x10720 | 455000 | 682000
1-11 84.3 1836 47.3 4.37x10712 | 1.29x10717 | 407000 | 606000
Table 2 Interaction parameters.
el () Al Ti 0]
Al 0.04307 0.00409 -1.987
Ti 0.00379 0.0499® -1.03®
0 -1.177 —-0.3409 -0.177
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Al203 (s) = 2 Al (mass%) + 3 O (mass%) AG°= 450000 J/mol (1873 K)

AlTiOs (s) = 2 Al (mass%) + Ti (mass%) + 5 O (mass%)
AG° = 680000 J/mol (1873 K)
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Ti20s5 (s) = 2 Ti (mass%) + 3 O (mass%) log Kmi,0,=-9.986 (1873 K) (3)
Ti305 (s) = 3 Ti (mass%) + 5 O (mass%) log Kmi,0,=-16.50 (1873 K) (4)
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Figure 2 Compositions of metals after equilibrium on the calculated stable oxide phase
diagram for the Fe—Al-Ti—O system equilibrated with molten Fe—Al-Ti at 1873 K.
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Figure 3 XRD patterns of oxide pellets before and after equilibrium experiment.
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Figure 4 SEM image at the interface between metal and oxide phases,

and compositions analyzed by EDS. (Exp. 1-11)
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Figure 5 Compositions of oxide phase analyzed by EDS.
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Figure 6 Projection of compositions of oxide inclusions on the Al-Ti—Fe ternary system.

(Exp. 1-10)

Exp. No.

@» @ 11

(0 J(J wc@enee ¢ 17
@ ooy €O» 18
o3 eo 1-°

e o eoe® ¢@© 1-10
2 ] we 111

ALTIO,
1 P 1

0 20 40 60 80 100
Ti content of inclusions onto the Al-Ti binary system (%)

Figure 7 Compositions of oxide inclusions analyzed by EDS.
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Table 3 Compositions of specimens.

Exp. Compositions of metal (mass%)
No. Sol. Al Sol. Ti T.O
2-A 0.0341 0.0444 0.0060
2-B - 0.028 0.0007
2-C 0.0162 0.29 0.0035

(1) 3B 2—A (AL 0.0341 mass%. Ti: 0.0444 mass%)
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Figure 8 SEM images of typical inclusion observed in Specimen 2—A; (a) as cast, (b) after

60 min heating at 1473 K, and (c) after 180 min heating at 1473 K.
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Figure 9 Composition of inclusions in Specimen 2—A; (a) as cast, (b) after 60 min heating
at 1473 K, and (c) after 180 min heating at 1473 K.
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Figure 10 Size distribution of inclusions in Specimen 2-A; (a) as cast, (b) after 60 min

heating at 1473 K, and (c¢) after 180 min heating at 1473 K.
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Figure 11 SEM images of typical inclusion observed in Specimen 2-B; (a) as cast, (b)
after 60 min heating at 1473 K, and (c) after 180 min heating at 1473 K.
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Figure 12 Composition of inclusions in Specimen 2-B; (a) as cast, (b) after 60 min
heating at 1473 K, and (c¢) after 180 min heating at 1473 K.
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Figure 13 Size distribution of inclusions in Specimen 2-B; (a) as cast, (b) after 60 min

heating at 1473 K, and (c¢) after 180 min heating at 1473 K.

(3) ¥k 2—C (Al: 0.0162 mass%. Ti: 0.29 mass%)
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Figure 14 SEM images of typical inclusion observed in Specimen 2—C; (a) as cast, (b)
after 60 min heating at 1473 K, and (c) after 180 min heating at 1473 K.

Al content (mol %) (C)

Figure 15 Composition of inclusions in Specimen 2—C; (a) as cast, (b) after 60 min
heating at 1473 K, and (c) after 180 min heating at 1473 K.
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Figure 16 Size distribution of inclusions in Specimen 2—C; (a) as cast, (b) after 60 min
heating at 1473 K, and (c) after 180 min heating at 1473 K.
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HL<IE
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