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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 into
the air conditions. For this requirement, we have been performed the surface tension
measurements of liquid-metals under oxygen partial pressure (Po,) controlled atmosphere using
electromagnetic levitation (EML). On the ground experiments, we clarified the effect of oxygen
on the surface tension of pure liquid -metals from the surface tension measurements under Po,
controlled atmosphere condition from 107*Pa to 10~Pa using the oxygen pump 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. Therefore, we organize international research
project to understand the effect of oxygen on the surface tension of ally’s liquid-metals.
Measurements will be performed on board of the ISS providing sufficient microgravity conditions
on the required time scale. It is planned to use the electromagnetic levitation device (MSL-EML)
developed by DLR/ESA with the Oxygen Sensing and Control device (OSC). We report the
present status of the surface tension measurements by influence of oxygen under microgravity and
ground-base experiments at the symposium.
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Fig. 1 Schematic diagram of Po, control system attached
on MSL-EML in ISS for future.
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Fig.2 Photograph of prototype OSC system tested in
DLR.

Z® 0OSC % AT ISS T?O MSL-EML (2 X 5 £ 4y
JERIE T CORBMBAREEZ B IR IITEL T,

OSC THEK LIz A D Po, DIKIEN LI TIH 5

Fig.3 133k % OERLGFIELERE 2 F\ S 2 72 - 7= 2o
FERTD Fe A OREIENIEDERTHD. 2D
EERTIL, OSC 2LV Po, ZHIH L TWRWAF ¥
PRNIEANNTHHTAEF v oA " LPEH S D T A
DORFFEZMEL T I R>TWS., ZZTHW
TelgFt o —I3Me B ER OB - Eoos & H
WTBBESEDOKREEZBZ /72> TWD. ZOD,

Fig 3127 L 72 CO-COIRE 7 A % Hu T Po, % 10" 'Pa
WICHIE L e/ R e K< —FE L Tnb. Zo=®, 0SC
EHWERIEICELTY, BESILEZMEEOR
b BRGEANTKIET S HBE CTHD. &5

ZIE L7z OSC % W CHlie @ik o R m ikl E b
Yl L THRETH Y, Zr,Ni, Ti,Fe 72 EOHIE % B
9. ZoR, BEHICER STV B R R
R ARICIL T 2 Bl >\ T AT B U x
7R TTOTRTEDLLDICEFEREI 72> T
WL IRHSEIIZ, OSC 2 & v BREE4EHIE L 7= 3% 8
XA MSL-EML % W C, Fe %A 4, NiZA &Rk
DERMEBT S DOBRSEREHEOWEZ B Z RV, &
HRAMEABMME DT — 2 —_XR— ZA DR Z 1T D & &
HiZ, B lemiEmEk oy O ELY HiET.

= a3, =10"
®  Ar-H,(5%)
A present work|

T T T T 1
1700 1800 1900 2000 2100 2200
Temperature (K)

Fig.3 Temperature change of surface tension of Fe melts
under microgravity conditions.
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