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The purpose of this research project is to clarify the interfacial phenomena between the molten 
steel and the oxide melts from the viewpoints of thermophysical properties of these liquids. In our 
project, using an electrostatic levitation furnace (ELF) in the International Space Station (ISS) we 
obtain density, surface tension and viscosity of oxide melts and also try to obtain interfacial 
tension between the molten steel and the oxide melts by the modified oscillating drop technique. 
The research work contributes the precise process control for the high advantage steels products. 
Because in iron and steel making processes interfacial tension plays important role for the control 
of molten steel flow at the interface between molten steel and oxide melts. We, therefore, propose 
the novel technique to obtain temperature dependence of interfacial tension between molten iron 
and molten oxides by core-shell form droplet including interface between two liquids using 
electrostatic levitation, which achieve the containerless conditions. The proposal of the novel 
technique of interfacial tension measurements using ELF in KIBO was accepted in 
2012-JAXA-AO for International Research Participation on ISS-KIBO. In the manuscript, we 
introduce our research project outline and current status for the future ISS experiments. 
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22..ココアア・・シシエエルル液液滴滴	 	 
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FFiigg..11 Core-shell droplet configuration of two-phase 
liquids. 
 
33..	 	 ココアア・・シシェェルル液液滴滴振振動動とと界界面面張張力力	 	 
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44..ココアア・・シシェェルル液液滴滴振振動動のの数数値値シシミミュュレレーーシショョンン	 	 
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55..IISSSS 実実験験にに向向けけたた準準備備状状況況	 	 
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TTaabbllee  11 Materials parameter for numerical simulations 
of core-shell droplet oscillations. 

 Iron (Core) Oxide (Shell) 
Density  (kg/m3) 7030 2848 
Surface tension (N/m) - 0.45 
Viscosity  (mPa s) 5.5 214 
Radius  (mm) 3.475 2.149 

 
(a) 

 
(b) 

FFiigg..22 Power spectrum of interface and surface 
oscillation amplitude with time varying; (a) interface 
oscillation (iron core oscillation) and (b) surface 
oscillation (oxide shell oscillation) . 
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FFiigg..33  SEM image of oxide-Fe samples after laser 
melting on BN substrate.	 	 
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