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Abstract: We have been planning measurements of the interfacial tension between molten oxides 
and steel melts, which needs for industrial application in steel processing, using the electrostatic 
levitation furnace (ELF) installed in “KIBO” module of the International Space Station (ISS). Iron 
melt and molten oxide are immiscible with each other, therefore these two liquids form a core-shell 
droplet or partially wetting droplet under microgravity. The droplet shape is determined from 
minimum free energy of surface including interface, therefore for immiscible two liquids case the 
two types of droplet shape depend on interfacial free energy. For measurements of interfacial tension 
using by ELF, we use the modified oscillating drop method with a core-shell droplet formed by steel 
melt and molten oxides. Therefore, we need to make core-shell droplet by selecting molten oxide 
compositions. Approximately, interfacial tension is estimated from the surface tension difference 
between iron melt and molten oxides. From above situations, we perform by parabolic flight (PF) 
experiment in order to confirm making a core-shell droplet for selecting molten oxide composition 
with iron melt. In this report, we show the results of PF experiments for making a core-shell droplet 
by selecting molten oxide and iron melt. 
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2. 溶融鉄と酸化物融体による液滴形状 
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Fig.1 Schematics of immiscible liquid drop by iron 
melt sand molten oxide for calculating total surface 

free energy 

 
Table 1  Thermopysical properties of oxide melt 

for estimating equilibrium shape of immiscible 
liquid drop by iron melt and molten oxide   

 

 
Fig.2 全表面自由エネルギー  の計算結果. 

で最小となる場合がコア・シェル形状

で，それ以外は 2つの液体の自由表面が存在す

る部分濡れ形状となる． 

 
3. 航空機による短時間微小重力下での溶融鉄と 

酸化物融体による液滴形状の観察 
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Fig.3 Schematics of EML facilities for parabolic 

flight experiments 
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4. 溶融鉄と酸化物融体の微小重力下での液滴形状 
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Fig.4 Drop formation of iron melt and molten 
oxides under microgravity conditions, (a)case of 

oxide composition with CaO:Al2O3:SiO2=14:36:50, 
and (b)-(d) cases of oxide composition with 

CaO:SiO2: Mn3O4:TiO2:FeO= 25:7:23:18:27. (b)-(d) 
are cases of different ratio of core radius  to 

outer radius of core-shell drop  :            
(b) , (c)  and (d) 

. 
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5..酸酸化化物物融融体体のの表表面面張張力力  

ISS

1.3

2

R1

R2

R2/R1 = 1.01 R2/R1 = 1.07

R2/R1 = 1.2

This document is provided by JAXA.



3) Fig.5

CaO:SiO2: 

Mn3O4:TiO2:FeO=25:7:23:18:27

Fig.5

Fig.5 CaO:SiO2:Mn3O4:TiO2:FeO=25:7:23:18:27
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Fig.5 Schematics of aerodynamic levitation with 
acoustically excitation of surface oscillation 
technique for surface tension measurement of 
molten oxides. 

 

 

 
Fig.6 Temperature variation of surface tension of 
molten oxides with model compositions for welding 
flux. (x: maximum bubble method results）） 

 

6..ままととめめ  
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