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ABSTRACT

As the Marangoni convection is governed by a difference in the surface ten-
sion, especially in microgravity enviroment, it is very important to examine the
phenomenon of such a convection and evaluate its effects on alloys with high~
grade and homogeneous composition, when carrying out experiments on the produc-
tion of alloys. Therefore, We conducted a microgravity experiment in a paraboric
flight, in order to develop technology for measuring the surface tension (as an
important physical property value in connection with the Marangoni convection)
in the microgravity environment. In the experiment, we levitated a droplet with
in spherical acoustic levitation equipment and adopt the method of calculating
the surface tension based on the proper frequency which is obtained by measuring
the vibration of such a liquid droplet. As a result of this experiment, it was
possible to retain the position of the droplet and to measure the variation in

the diameter of this levitating droplet using a measuring instrument utilizing
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laser beam, by combining the acoustic levitation equipment with the help of a
suﬁporting wire. In the experiment, we were unable to measure a highly reliable
proper frequency or to confirm the effectiveness of this measuring technology.
However, we have been encourage regarding the possibility of measuring the sur-
face tension using the measuring technology, as a result of selecting a proper

experimental liquid and improving the outside diameter measuring instrument.
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Fig.4 Experimental procedure

2.4 ERKMH |

AEBRTR., MPENRBETCOERBETLOROERIMEE T, NALDPEELL
T ENARAYAFLERHATZIEIC Lk TN/ =Y F Vo v Ea—s i EHBRERE
AT BE RODER T A -kl d 37 F 4 2R8I NE 257 LTH 5,

_26..

This document is provided by JAXA.




BB, MEREBRTCOFTEF
WEERRICH I > TR, EBRA

£2 EREN

Table. 2 Condition of parametor for the experiment

ﬂf%%ﬁ’!}-{z\)y&o‘:g/u 27 YL Y
T A8 F7Q Y3 —F 4 vy
avAANDBRABRRETE . HE:0.80m #B:1.580
. . L EAEE
RETHIDFHEREZIT- R 2~ ban
oo EBEHEERE2IE LD R R 0.1~ 0, 4ce
EEBIE, BWROEADS ﬁ{*vg:*q 7Y €Yy v
Vvl ETcos A azyry
= K 148~ 155dB

;—/U%@S‘Cﬁi'ﬁ‘o

BEH (BEEFEH) 2290~ 23208z

By (RRBR) -

Gz
(G}

10

3 i< e !
P 1 g : ':

@ ®

@GBS OQHWEKEART ®Yh/NY—

@ BEEARE @BKTREL

K5 EHRSALRY Ya—n
Fig. 5 Microgravity flight experimentation sequence

B &t 9 20sec

LAt
(SEC)

Q--i-
®-
@.

3. ERERRUEE
MZERER (202) oBMARITE 6 HHEITW. H4 6 BEM L. ERERRUEK
EZLUTFicE & H b,

3.1 BUEEHELEREEES

AERTR, EREBERS v 70 LBeE N v 2WMo F1F. EREBicB 3@

NELEMEBOENELEORREIT > oo MEHOBAKEN L v —RUEBREE

BN vy —RXBRENBMEEEEEE . K7 Fv, K7 OERBEBEGCA7— 5 i i,
FAGGIEKEBOFHRICLZ -/ BPENTVS, BAEHIRES -2 b BBEHRE

F— 5 bEBTHAEEREY. HETCETONAATIDBELN 2, WINENEIEFTo

4.7 A #0.01g. BUNENBIR TR TRH0.02¢g& 70 > T B,

-27-
This document is provided by JAXA.




[ 8728 Joc Fateons |

Iy} . . & ® Gz MAX: a.18 MINT  -0.02
e i// \ | /\\_\/\
0.00 ———— — \H; ——=
-0.10 <
(] & & 47y MAX: 0.05 MIN ~0.01
.10 4
P 7 -
~ -~ —~ ~ e -
0.00 —_= a— = —— e 4
~-g8.10 -
le} & % G HAX: 1.87 MIN ~-0.08
3.00 -
9.00 — } 4 :
-3.00 4
13} a % G2 MAX: 1.87 MIN:  -0.0%
0.10 -~
‘ \ N\ | [
0.00 A \ e A N I ,
. l\/, T \/ L L)
-0.10 -
20.000 . 30.900 40.000 50.000 80.000
[ - - " 2. i d

TiME{neal
K6 BEENEYY-REER
Fig. 6 Gravity variations of the aircraft
during the parabolic flight.

XEFAONIL )
EELLTEN [Ts728 Joc Feipo1l |
tg] u- = 8 2 HAX: 0.19 MIN:  -0.05
9-10 %—/ : \ V\—\—\_‘d\
| " /
| - - — :
-g.10
ty] L 8y HAX: 8.01 MIN:  ~-0,.08
0.10 } . .
0.00 — . l\/.; = - e - = — 4
j” _\.L.!{“.,v‘.‘.".ﬁ‘/ — Y ) —TN wf N f‘v’ s~
-0.10 ‘ '
(] n- % Gz MAX: 1.82 MIN:  -0.03
3.00 1
0.00 = L : ,/; -
-3.00 < )
Ig? - = 8z nax: 1.8 nIN:  -0.03
0.10 4 \ . R
A\ }
0.00 I'V - t <t —{
-0.10 -
20.000 30.000 40.000 $0.000 80.00
| = i 1 - 3 —d
TIME(sss}

K7 EEFhery4+-RELER
Fig. T Gravity variations of the experimental equipment
during the parabolic flight.
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