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Present steel processing, interfacial phenomena between molten steel and oxides in which are
usually called slag or mold flux, play important roles in materials design. Therefore, interfacial
tension must be known for process controlling. From this requirement, we proposed the
interfacial tension measurement technique between molten steel and oxides using the modified
oscillating drop method with levitation techniques. The interfacial tension data using traditional
technique based on the sessile drop method have been obtained only in temperature at melting
temperature of iron due to dissolution of containers and the substrate into molten steel and oxides
in higher temperature regions. Our propose technique to obtain temperature dependence of
interfacial tension between molten iron and oxides is used a core-shell form droplet including
interface between two liquids using the electrostatic levitation, which can achieve the containerless
conditions. The measurements perform in International Space Station using the electrostatic
levitation furnace (ELF) in KIBO.
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Fig.1 Photograph of core-shell droplet formation by
molten oxide and Fe melt under microgravity conditions.
White part is molten oxides and dark part is Fe melts.
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Fig.2 Power spectrum of surface oscillation amplitude
with time varying on core-shell droplet by Fe/IL flux;
(Top) Area; cross-sectional are of droplet, (Middle)R .

sum of long axis and short axis, (Bottom)R_; difference

between long axis and short axis.
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(a) Oxide samples

L—’-—‘ s e
(b) Fe/Oxide samples

b

e

(c) ELF sample-holder installed samples

15 samples x 3 holders

Fig. 3 Samples and sample holder for on-orbital
experiments by ELF in ISS, KIBO. (a) Oxide sample,
(b) Fe/oxide samples and (c) ELF sample holder.

Table 1 Sample list for first series on-orbital

experiments

Si02 AI203 CaO MgO Tio2 FeO

Refining Slag_1 100 40.0 50.0

Refining Slag 2 100 35.0 55.0

Refining Slag 3 100 30.0 60.0

Refining Slag 4 14.0 36.0 50.0

GEEEREE

Refining Slag 5 100 44.0 46.0

Refining Slag 6 20.0 30.0 50.0

Welding Flux

25.0 7.0 23.0 18.0 27.0

Iimenite type 36.0 6.0 21.0 15.0 22.0

25.0 7.0 20.0 18.0 30.0

27.0 7.0 13.0 53.0

High TiO2 Type 240 3.0 9.0 64.0

22.0 12.0 21.0 45.0

Fe-FeO 100.0

Fe-limenite-type Flux 25.0 7.0 20.0 18.0 30.0

Fe-High TiO2-type Flux 22.0 12.0 21.0 45.0
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