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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 Sensing and Control device (OSC) 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 (Po2) controlled atmosphere condition from 10-'8Pa to 10Pa using
the OSC device, which is based on the ZrO: solid-state electrolyte. However, for the surface tension
of alloys' liquid-metals it is difficult to understand the effect of oxygen on the surface tension. This
is caused that the surface segregation affected by the density differences on the ground. For this
reason, we need microgravity condition for precise measurement of surface tension of liquid alloys
under Po> controlled atmosphere. We report the present status of the surface tension measurements
with influence of oxygen on ground-based experiments.
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Fig.1 Compositional change of surface tension of
AuAl melt at 1400K. Both results of on ground
(1-g) and under microgravity by parabolic flight
(#-9) are shown.
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Fig.2 Schematic of gas flow configuration of OSC
system, which will be installed into MSL-EML..
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Fig.3 Fourier transfer results of surface oscillation of

aerodynamically levitated Fe melt

W, HAY =y MIER AU ORIk X
5z LT, BFlEREcRmESHZiE x5 2
ERbNY, ZoOFiEERGERmES & REEOR]
ENBZRDIVGD TS, Fig3 I AY = NE
WEYECEHAI L7z Fe iR O R miREN 4 7 — U =8 #1 L
T B AR, 0@l B — 7 RNBIER S, S
B AR CREERHNL TD I ERWRTED.
Z ORIES LT Fe fAORMmIESZWE L, BHEF
WEETHE LTefER & —B LR 2/ D, 4
BOZOFETHEMEORERENEEZ B 720,
By JEARE A ECRERR L, IESRMEZIRD
T, ISS TOHIED HEf 2 HEH T < .

SE Xk
1) S. Ozawa et al., J. Appl. Phys., 109 (2010) 014902.
2) G.R. Belton, Metall. Trans.B, 7B (1976) 35.

3) S. Ozawa et al., Int. J. Microgravity Sci. Appl.,
33(2016)330214.

4) D. Matson et al., Int. J. Microgravity Sci. Appl.,
33(2016)330206.

5) J.A.V. Butler, Proc. Roy. Soc. A. 135 (1932) 348.

6) J. Brillo and H. Kolland, J. Materials Sci., 51 (2016)
4888.

7) C. Antion and D. Chatain, Surf. Sci., 10 (2007) 2232.

8) S. Hakamada e al., Int. J. Microgravity Sci. Appl., 34
(2017) 340403.

9) A. Nakamura et al., Int. J. Microgravity Sci. Appl., 34
(2017) 340404.

This document is provided by JAXA.





