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Abstract: In industrial manufacturing process of metals, it is very important understanding surface

tension of liquid-metals with influence of oxygen, because welding processes are performed in the

air conditions. For this requirement, we organize international research project to understand the

effect of oxygen on the surface tension of alloys’ liquid-metals. In our project, we have been
planning to use the electromagnetic levitation device (MSL-EML) developed by DLR/ESA
combined with the Oxygen Control and Sensing device (OCS) which is based on the ZrO: solid-
state electrolyte, installed in Columbus module of ISS. For preparations of ISS experiments, we

have been clarified from ground-based measurements the effect of oxygen on the surface tension of

pure liquid metals from the surface tension measurements under oxygen partial pressure (Poz)
controlled atmosphere condition from 10-'®8Pa to 10-*Pa using the OSC device. Now, the OCS device
for installing in ISS has been developed and made by Airbus Corp. Our ISS experiments target to

measure surface tension of alloys' liquid, because it is difficult to measure it on ground due to the

surface segregation affected by the density differences on ground. For this reason, we are planning

to measure surface tension of liquid alloys under Poz controlled atmosphere in ISS.
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Fig.1 Schematic diagram of Po2 measurement and Poz
control by solid state electorate. (a) Po2 measurement
and (b) Poz control.
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Fig.2 Schematic diagram of MSL-EML system
installing OCS system in ISS.
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Fig.3 Flight model of OCS system. (a) SSI and its
heating furnace and (b) total system of OSC for
installing MSL in ISS.
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