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Estimation of Hamaker Constants of Al,0,/ALQ,, AlLO;/Bubble in Molten Iron Using Fowkes’s Method

Wer Lix and Kaori SHimME

Synopsis :

The Hamaker constants of molten iron and AlL,O;/AlLO; and Al,O,/bubble in molten iron at 1600°C (Aye, Aars, Aars)

were estimated using Fowkes's method from the wettabilities and the Hamaker constant of Al,O; at room temperature

and the values obtained were as follows respectively :

Ape=105X1071%]
Aspa=3.98X1071]
Asrs=6.47X1071°]

Then, coagulation coefficient of Al,O; inclusions in turbulent molten steel and the separation rate of inclusions caused
by the interaction with bubbles were estimated through using the Hamaker constants obtained to the theories reported

by other researchers.

Key words : Hamaker constant ; van der Waals force ; alumina inclusion ; bubble ; molten iron ; wettability ; coagulation coefficient ;

separation rate.
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Fig. 1. Model for van der Waals forces operating
across interface between phase A and B”.
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Table 1. Hamaker constant of Al,O; at room tem-
perature reported by other investigators.

Investigator Ref. A, x10719y
H.Buttner et al. 9 1.48
G.Bohme et al. 8 1.55
D.B.Houng et al. 10 1.56
L.Bergstrom et al. 1 1.60
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Fig. 2. Comparision of ¢%/¢ of molten Cu, Ni, Fe,
Cr.
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Fig. 3. Relationship between Hamaker constant of
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bubble in molten iron at 1600°C.

Table 3. Typical composition of Al killed steel.
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Fig. 4. Relationship between sulfur concentration
and Agieer, Aasa, Aasg in molten steel at 1600°C.
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and Hamaker constants of inclusion in mol-
ten steel at 1600°C.
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