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Abstract: Microgravity conditions have advantages of measurement of the surface tension and the
viscosity of metallic alloys by the oscillating drop method with an electromagnetic levitation
(EML) device. However, in Japan we have no facilities of measurement of these thermophysical
properties of high temperature melts under microgravity conditions. Therefore, we rearrange the
Parabolic Flight Levitation Experiment Facility (PFLEX) devices for measurements of
themophysical properties of them under the microgravity conditions. We succeeded to measure
surface oscillation of levitated liquid droplets using PFLEX on bad flight experiments performed
from 17th to 29th September, 2007 operated by DAS.
only the thermopysical properties of Cu melts but the effects of electromagnetic force for

In these experiments, we obtained not

levitation on the surface oscillation. Base on this result, we are planning next parabolic flight
experiments to study of oxygen effects on surface tension, and also to perform more precise
measurements of surface oscillation in order to improve analysis method the surface oscillation
spectra. If we will succeed this approach, we will be able to measure high temperature, reactive
alloys such as Ti based alloys which is planning to use next generation materials for turbine brads
of the jet engine and the power plants.
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Fig.1 Schematic diagram of PFLEX on G-II airplane.
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Fig.2 Profile of sample temperature and electric current
applied coil and acceleration during parabolic
flight experiments of Cu melts.
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Fig.3 Surface oscillation of Cu melts at 1400°C under
microgravity; (a) application of same electromagnetic
force of terrestrial conditions, (b) weak electromagnetic
force to keep the sample position and application of

plus current to generate surface oscillation.
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Frequency spectrum of diameter oscillation for Cu droplet under 1G and uG
Fig.4 Power spectrum of surface oscillation of Cu melts
shown in Fig.3; (a) application of same electromagnetic
force of terrestrial conditions, (b) weak electromagnetic
force to keep the sample position and application of
plus current to generate surface oscillation.
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Table 1 Density, surface tension and viscosity of
liquid Cu at 1400°C

p =7640kg/m’

p:M/izzFi3 )
3 (p =7650kg/m*)

Density:

o=1.62N/m

. 3
Surface tension: o=g7v’M (‘o =132N/m)

_3 M | n=3.73g/m-s
“20z R (‘n=32-42g/m-s)

Viscosity: 7

M: Mass w: surface oscillation frequency

t : Damping time constant R:Radius
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