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Abstract; Microgravity conditions have advantages of measurement of surface tension and
viscosity of metallic liquids by the oscillating drop method with an electromagnetic levitation
(EML) device. Recently, it has been identified that dependence of surface tension on oxygen
partial pressure (Po,) must be considered for industrial application of surface tension values.
Effect of Po, on surface tension would apparently change viscosity. Therefore, surface tension
and viscosity must be measured simultaneously in the same atmospheric conditions. Moreover,
effect of the electromagnetic force (EMF) on the surface oscillations must be clarified to obtain
the ideal surface oscillation because the EMF works as the external damping force to the
oscillating liquid droplets, so extensive EMF makes apparently the viscosity values large. In our
working group (WG), using the parabolic flight levitation experimental facilities (PFLEX) the
effects of Po, and external EMF on surface oscillation of levitated liquid droplets are
systematically investigated for the precise measurements of surface tension and viscosity of high
temperature liquids. In this year we performed the observation of surface oscillations of levitated
liquid Si-Cu alloys using PFLEX on board flight experiments by G-Il operated by DAS. These
observations were performed under the controlled Po, conditions. In these experiments, we
obtained the density, the viscosity and the surface tension values. From these measurements, we
discussed surface segregation in systems forming intermetallic compounds. We found the effect of
clusters in both density and surface tension experimental data. The composition dependence of
surface tension was expressed by a modified ideal solution model. On the basis of activity of our
working group and European WG, we proposed the research of thermophysical properties
measurement of high-temperature liquids under microgravity conditions to ESA/JAXA-AO as ISS
utilization program.
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Fig.1 Control of oxygen partial pressure in the
atmospheric gas conditions by yittria stabilized
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zirconia (YSZ).
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Fig.2 Temperature variations of oxygen partial
pressure in 6N-Ar gas by Ar+3%H, gas.
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Fig.3 Excess volume of Si-Cu liquids with various
concentrations.
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Fig.4 Difference of surface tension between
experimental results and ideal solution model.
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Fig.4 Surface oscillation dumping of Si25at%
-Cu75at% melts in Ar-3%H, gas atmosphere

measured under microgravity conditions on board
by G-Il airplane.
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