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Equilibrium Relations between the Liquid Iron Alloys and
the Deoxidation Products Resulting from Mn-Si-Al Complex

Deoxidation

Synopsis:

Toshiharu FUjisAwA and Hiroshi SAKAO

The equilibrium relations between the liquid iron alloys of Fe-Mn-Si-Al-O system and the deoxidation

products were studied.

Assuming that the products formed during the complex deoxdation with Mn—Si-Al alloys consisted of MnO,
Si0,, and Al Oy, the activities of the constituents in the MnO-8i0;-Al,0, system were determined thermo-

chemically.

Using these results, the equilibrium relations between MnO-8i0,-AL,0, oxides and liquid iron were

estimated at the condition of %Mn49%Si=1.

At the same time, the measurements on the equilibrium between the liquid iron alloys and the oxide
inclusions were carried out at the melting temperature of the iron alloys, approximately 1 535°C. The
deoxidation products were trapped directly underneath the solid-liquid interface of metal without any

contamination by the container material.

The experimental results agreed fairly well with the thermochemical calculation,
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Table 1. Free energy of the formation of mullite (3A120;o28i02) and activity of S10,
in liquid oxide saturated with mullite and Al,Oj.

aSiOz
AGunnice
1650°C 1550°C
Coorer, Kay & TAYLOR23) 26 500—18T 0.346 0.419
Remn & CHipMAN??) —1040—-2.5T 0.466 0.462
JANAF24 4863—5.3T 0.494 0.511
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Suzuki, Ban-va & Fuwa?6) 0.31 (1600°C)
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Fig. 2. Iso-activity lines for MnO, SiO, and
Al,0O4 in the ternary system at 1650°C.
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Fig. 3. Iso-activity lines for MnO, SiO, and
Al,O; in the ternary system at 1 550°C.
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Table 2. Equilibrium composition of specimens
and oxide phases in inclusions.

No. %Mn %Si | ppm O| Oxide phases
13-1 0.24 0.860 14 Mu+ A
13-2 0.21 0.725 22 Mu+ A+ L
7-1 0.38 0.434 21 Mu+ A+ L
9-1 0.76 0.168 26 A+ L
9-2 0.75 0.111 28 L
10-1 0.80 0.096 28 A+ L
10-2 0.83 0.119 32 A+ L
11-1 0.89 0.042 33 A
11-2 0.86 0.052 41 A+ L
12-2 1.01 0.028 34 A
12-3 1.10 0.032 40 A
A : Al,03, Mu : Mullite, L : Liquid oxide
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Photo. 1. Various types of inclusions in Fe-Mn-Si-Al-O system.
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