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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
since we could not perform microgravity experiments by the parabolic flight, we focused on the
preparation of ISS-experiments samples and surface oscillations analysis with different Po,
condition from ground experiments. On the basis of activity of our working group and European
WG, we discussed the experimental conditions and details parameter of samples for the research
thermophysical properties measurement of high-temperature liquids under microgravity conditions
in ISS.
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74



Space Utiliz Res, 28 (2012)

1.XC®HIC

EIRAAOREIEN B L OE OREREIE, BE
RAF U7 EOFEIEEDEICBUE TH Y, &R
Blrutx, BiCEE ot R, TIXZOREESD
D
ZD7, KR Y —% 77— (WG) T,
TIVE T B0 BRI 7 & o SR EAR o £ i
iR PE ZREEICHEST 5720, MUNERE TIC
BT R 3L A HIH L 72 T CRIE T 5 i
BLOWHT FIEORBE ZED TE (1], ZOE%
iz, Mot WG & ILF CTEBETE AT — v
a2 > (ISS) T 2 @i A E W) 51 o HEfif 4
DTS, 2013 FEL 005 2015 FETNIT TFES N
TW5% ISS TOEMFELE MSL-EML (Material
Science Laboratory-Electromagnetic Levitator) % H V> 72
%5 1 #3282 (bach-1, bach-2) TA WG A& L TV
L T EEBEBHETH e o= b
(SEMITHERM) | T, SiGe @ADHIE % F = 72
ITEDRELTWD[R2]. ZORIEIT M T DA
by, M ESEER & 2SI K DN E B BE T O EBR
B 7> T3, bach-1 & bach-2 TIXEHELED
T X EHIEAR IR 20, 2015 FELIFEO
Bach-3 2O IIMERE S EZHIE L2 EL B 27 2 5
A TWD . T OFEFHE 7 EHIEBREE T o & iR
KRR 72 Y =27 b “ThermoLab-ISS” &
“OXTHERM” RA4E 0 ESA-AO ([ZEBWTHIR &
N, AWGbZor vy NIEELTHBY,
Ta Yz NEITOHEfE LT, M2 RYRT
(2 X 2 FIRFE N E I BREE C O R4y EHIE T T o
HEEM A LR L, 1SS ERITMHM A ZHEEZ B 272>
T&E7.

AHETIEL, SEMITHERM 7112 =7 kD= D
SiGe FAEHERL & i COBEEOPiHIE, B X O
FoyIERIEBR BE C D i 58 S 1 E O FEHTIZ DUV TH
9425, &51Z, SEMITHERM, ThermoLab-ISS 5
L OVOXTHERM 711 ¥ = 7 MBI D 5, [EFSE
WipilE 7 —% 7 7 v —7 (IWG-EML) OiE#) &,
International Topical Team Meeting [Z- DWW THET 5.

2. B F—FSiGe HEERDER

SiGe flgmlIMEIC L VK FEEE N RE¥ v v
ZHIETE DN H Y, Si lThvb D KEGE A E
ELTOMPAERHFREE->TWVDE. 20D,
SEMITHERM 7’1 ¥ =7 kT Si 273V SiGe fit
ROBIMFHANCIET 5 Z L & L-. SiGe (344
KCRBIZIRAT DR THDLN, Si & Ge DEEFAED
72, M ETIXRANEE L. 20, SiGe @ik

FOEMRAFEICEE T 2 E MO ZR BT TR,

75

© ISAS/JAXA 2012

OEMMAERIE & B EZE DR Z T, TRV
FIZDO > TOWUENZMICE Z b TE LT,
AR A DR 2L & HEE 3 2 T M d e 0o
7=. Z®7=®, SEMITHERM 71 ¥ = 7 | Tl, SiGe
AR DB PEIZ DU T SiysGeys, SisgGesy,  SizsGes,
Ge (22T MSL-EML THlE L, AP T D
M ETRTH2ET LVOMELZBREL TS, L
L, %9) MSL-EML (ZIX TN L — — 8 7
ETHoTDN, ZOL——RNEHFHINRWZ LI
R0 R TH D SiGe DEWIFHENINEE L 72 -7~
Z T, R=r NARMIY & FREICRE R R A
HAETAHZLICL. LML, SEED R—/0 |

R 2% E L BETRASE DI, BHiths
BRESEAVERHL., Z0O7H, LY RA

Yk e R EAFJCHT (The Leibniz Institute for Crystal
Growth (IKZ)) & H:[FT, @iEEOFRr % F—7L
7= SiGe & fb D AR A A 7o RATERADORE R, Fig.1
T R D72 SiGe BT 22 LM TE.
fEe TR VWIRIFEERICIWVWE SR LA D
RKEREHEm T, £, BRKIITHY, B
N RBER—TINTWEZEIZRD. ZORED
BEHRTHNIE, MSL-EML OB = A L 1Tkt
THHRITHDB/EOND. 2, BIImITFREA 1
(LW =8, FidmoA 2y NN TIEIES — 1204
TH0, EOEAM»LREZBRRIL THIEERD
BAb 7o, Fio, EEERAF O B IXAKIEMK
S FRIEBEN DN T, ISS TOLBAFERED B #IIR
SUTRIEE T2 5700, (LavL, B A H
Z5L Sik Ge DEFKENREL B zD, REIO
RREBEOFEILETHD. ) /2, © BREEIL,

e

Bk D SiGe 12xF LT 01.%FLEE Th © Wil 1o 88
ERIFT LD R ETIE AR,
334 mm 32.6mm
32.7mm 1 31.8 mm .
el
1 - t

1 ord

Fig.1 SiGe crystal grown by Cz technique at IKZ,
Berlin.



Space Utiliz Res, 28 (2012)

R L L D ICBWEORIENE, SiyGess, SisGes,
Si;sGeys, DFAEKDOREAZFIE L TH Y, Z OO
HENMETHD. 0D, W ONDEMEE K
FHL ERHR ORI B R E B Z o7z, Fig2 oA v
Ty hOF EFHFRO Ge ML EELRIZH LT
oy b LR R ERd. Fig2 TlE, 2002545
TECTHER LMD E R LI, ZO/ELY,
Ge RN 50%LL EORER &, Ge IREEDS 40-60% D
RGO ERbND. Ge MLAKDS 40% Z LL T O
LaiE, W HEICES BN FRETH 572
NHOEMESRLT, 5l& RiFFmic/zs <<%
— IR AR AR A L & B K L, SinGess, SisyGesy, SizsGess,
DRBFEAERL L T2,

70
® Ge_LS527
® Ge LS525

-
—

-
—

65

60

[At%]

55

50+

Ge_LS527
L ]

45+

40

0
z [mm]
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crystal.
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Fig.3 Temperature dependence of liquid SiGe densities
with different compositions.
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