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Effect of Interfacial Factors on Distribution of Oxides Sprayed into

Molten Steel

Masayoshi HAseEGawA and Kaezuhiko TAKESHITA

Synopsis:

For the purpose of approaching to the dispersion strengthened steel, an investigation was undertaken

to study in detail the relation between the distribution of oxides, which were sprayed into molten steel by

force, and interfacial factors.

The main results obtained are summarized as follows:
1) The distribution of oxides depends on both the contact angle of molten steel on various oxides and

the interfacial tension. The oxides particle size in steel increases with the contact angle and the inter-

facial tension.

2) The effect of carbon in steel on the distribution of oxides is not remarkable. This result may

indicate that carbon is less surface-active.

3) Addition of alloying elements which have a large standard free energy of oxide formation (-4G°)

is very effective in lowering the oxide particle size.

This can be attributed to the selective adsorption of

the alloying element in steel at the interface and the interfacial reaction of its element with sprayed oxide.
4) The oxide particle size shows a sharp decrease on additions of niobium, which is the most effective
element in lowering the oxide particle size, but changes only slightly above 0.7 at%, niobium.
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Tabie 1. Mean diameter of oxide powder
measured by Blaine method.
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Mean diameter p
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(a) The distribution"of TiOz in 1.0 at%Nb steel,
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(b) The distribution of CeO; in 1.0 at$5Nb steel.
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(d) The distribution of Al;O; in 1.0 at%Nb steel.

Fig. 1. Effect of sprayed oxide on its distribution in 1.0 at% niobium steel.
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Table 2. Mean diameter of oxide dispersed in
1 at% niobium steel.

Oxide Mean diameter A
TiO, 682
CeO, 687
ZrO, 719
ALO, 781
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Photo. 1. Effect of surface tension of molten alloy on the distribution of cerium oxide.
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Photo. 2. Effect of the adsorption of carbon at a molten iron-cerium oxide interface on
the distribution of cerium oxide in steel.
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Fig. 2. Effect of alloying element, which causes the decrease of the interfacial tension,

on the distribution of cerium oxide.
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(c) The distribution of CeO; in 0.3 at%Nb steel.
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Fig. 4. Change in the distribution of cerium oxide with niobium content.
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Photo. 4. Effect of niobium content on the distribution of cerium oxide in steel.
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Photo. 5. Effect of niobium content on the distribution of zirconium oxide in steel.
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