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Observation of Core-shell Droplet Formation of Molten Metal and Oxide under
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Abstract

The formation and the oscillation behavior of the core-shell droplet are important for the investigation of the interfacial
tension between two different liquids by the oscillating drop technique. On the basis of the oscillating drop technique, we are
trying the measurements of the interfacial tension between molten steel and oxide (smelting slag and/or welding flux) in the
International Space Station (ISS). For the ISS experiments, we must confirm the formation of core-shell shape droplet by
molten steels and oxides under microgravity conditions. We observed the formation of core-shell droplet of Ag-B:0s and
Fe-welding fluxes of the ilmenite type in the short-time microgravity experiments by the parabolic flight. On the other hand,
for Fe-smelting slag we cannot observe the formation of the core-shell droplet. For the case of Fe-ilmenite flux, we can
observe two independent peaks from FFT analysis. In the report, we describe the details of parabolic flight experiments and
also discuss the conditions of interfacial tension measurements using core-shell droplet under microgravity condition.
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Fig. 1 (a) Whole photo of PFLEX Furnace (b) Schematic of inside EML chamber (c¢) Levitation coil of PFLEX
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Table 1 Mass of metal/oxide Samples for parabolic

flight. Mass of oxide was calculated from

difference between total and metal.

Metal Mmetal(g) Oxide Moxide(g)
A Ag 0.53 B20s 0.10
(2)) Fe 0.65 IL flux 0.26
(©) Fe 0.43 Slag 0.25
IL flux: ilmenite type welding flux, Slag: smelting slag
(A) Ag/B,0; (B) Fe/IL flux (C) Fe/slag
Fe IL flux

slag

Fig. 2 Flight sample of metal/oxide sample before
levitated.
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Fig. 3 Side views of electromagnetically levitated
metal/oxide sample at 1G condition. Oxide
part becomes bright due to its higher
emissivity.
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Fig. 4 Top views of electromagnetically levitated metal/oxide sample under puG condition.
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Fig. 5 Frequency spectrum of surface oscillation of
core-shell droplet.
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