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Abstract: Interfacial tension measurements are required in steel industries, which include smelting, 
continuous casting and welding. The interfacial tension in these processes is changed empirically 
by changes in the oxide composition. Therefore, in order to systematically be able to control the 
interfacial tension between molten oxide and the steel melt, we need to obtain the values of this 
tension for many kinds of these media. A container-less technique is suitable to measure the 
temperature dependence of interfacial tension between molten oxides and steel melts. However, on 
the ground from the density difference between steel melts and molten oxide two liquids separates 
with up and down. As such, we planned to measure this interfacial tension using core-shell 
droplets with an oscillating drop technique in microgravity. The surface tension is measured using 
the surface oscillation technique from the surface oscillation frequencies of levitated liquid 
droplets. We were able to use the electrostatic levitation furnace (ELF) installed on December  
2015 in the KIBO module of the International Space Station (ISS). For the preparation of 
on-orbital experiments in ISS, numerical simulations and short-time microgravity experiments by 
parabolic flight have been performed in order to understand the surface oscillation phenomena of 
core-shell droplet. Through these preparations, the samples of first-series on-orbital experiments in 
ISS were launched on December 6, 2015. In this report, we review our research using the ELF for 
finding the interfacial tension between molten oxides and steel melts under microgravity. 
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FFiigg..11  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. These were 
prepared and launched at December, 2015.  

 
22..短短時時間間微微小小重重力力環環境境ででのの鉄鉄鋼鋼ププロロセセスス用用組組成成

酸酸化化物物融融体体とと溶溶融融鉄鉄のの液液滴滴形形状状観観察察実実験験		
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FFiigg..22 Immiscible melt shape by molten 
SiO2-Al2O3-CaO and Fe melts under microgravity 
conditions during parabolic flight experiments by 
G-II airplane operated by DAS.  
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33..IISSSS ででのの測測定定用用試試料料のの作作成成		
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FFiigg..  33 Diagram of SiO2-CaO-FeO oxides 
composition. Numbering points of compositions 
in diagram will select for 2nd batch experiments 
of ELF-ISS during 2017-2018 periods.  
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