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using Microgravity Environment by Parabolic Flight

Shingo SHIMAZAKI, Ryo MURATA and Yuki MARUKI

Abstract

In recent years, the research on flexible space structure is rapidly advanced in many country. One of the examples of the
flexible space structure, the authors has been developing a nano-satellite named "SPROUT". The main mission of SPROUT
is deployment demonstration of combined membrane structure by the inflatable tube. But, flexible space structure is
difficult to experiment on the earth because air drag and gravity is very affected. So, we need know numerical analysis
result of deployment dynamics. However, it is not enough data because the results of deployment demonstration on orbit
are very few. So the purpose of this experiment, we establish the new estimation method of flexible space structure by
ground experiment and microgravity experiment. We think the results of this experiment are big steps of realization of

large scale of flexible space structure.

In this paper, the author introduces the results of experiment and the new estimation method of flexible space structure

by ground experiment results.
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Fig. 4 Definition of axis and position vector
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ERTHEALELOLEHOF 2 —T 2 HW - RE
Brx 3 mAT-fER, PL#»rbo XV iEik KT
12.63cm, F#)T 10.44cm THY, BBLZRUL L O 7%
BEithz LN oMBET 2282 R L T\, HHEE
EOHBMEIHRETE TV EEZLND. ERTHEM
LiebD L BARDTF o—7 % RV 7ol =5 T oL
MNHDXUITHRKRT 4.67cm, FHT 2.44em Th Y LE
L7cZ@ha R LIcF 2 —7 bFEL. SPROUT (2817
LIEHEMRBR CII LY KERYV A XDOF2—TI12&D
BREZIT> CEEN, ZOFRMCTHERERLTY
L. Lal, B2 —y g UERERT DEICITT
DHOREBLY +HBETILERDD.

5. b=

-

KRHFFEDRERZRICE L DD,
* FTHBED OT THLAROISHBHFFS WO EE

Int. J. Microgravity Sci. Appl. Vol. 31 No. 3 2014

0 1480

P EMIZDOWN T, M EEREE T S ZEIC X BT
R v 27774 NEHMALEMNEARE FCORMN
FEhphkFEiE. TORBZEHEZEBE LERE I ATIZX
AT VAT k- CRBZEESOFHH 21T - 7=
* 2 OORBEERD, BGE E (EE - UNEDRET)
TORHEBOHEZITo 7.
S%1x, LT A—F ZEE L THRERID & Y A
X COIE EXFZHE L, AARETHIELZEGBR
1R B 32k 2 SPROUT O FEERD#IE T R E) &
P UBRER OB M« FEEEIZ DUV CHRRRE LT <

S
ARFZEIE, OR)FTHEMZEHIEEI R ERE, (DR ARTEY
F—TFh, FA¥YEL FT7H—RFR) I X5 ERER

RORMEDIED, SR DHEZE - HiH X v Eiid
HIEMTEELE., ZZIWCERER HERZELET.

57



1)

2)

3)

4)

58 Int. dJ. Microgravity Sci. Appl. Vol. 31 No. 3 2014

NIRY 7 7T A MTE DM NENBREEZ RN U7 ik FhiiiEm OWuE L3 EHEEE

S Xk

Y. Shirasawa, O. Mori, Y. Miyazaki, H.
Sakamoto, M. Hasome, N. Okuizumi, H.
Sawada, H. Furuya, S. Matunaga, and M.
Natori: ATAA paper, p. 2011-1890, 2011.

D. Fujii and Y. Miyazaki: 51st The lecture
meeting about strength of structure, Wakayama,
JSASS, 2009-3071, 2009.

M. Yanagisawa: Similarity Rules for Spin-
Deployable membrane, 2006.

A. Muta, S. Matsunaga and N. Okuizumi: 52nd

01490

5)

The lecture meeting about strength of structure,
Tottori, JSASS, p. 2010-3015, 2010.

M. Miyazaki, Y. Shirasawa, O. Mori, H. Sawada,
N. Okuizumi, H. Sakamoto, S. Matunaga, H.
Furuya, M. Natori: Proc. 52nd SDM, AIAA,
p-2011-2181, 2011.

M. Yamazaki: A Study on Model Order
Reduction for Nonlinear Structural Dynamics of
Membrane Space Structure, 2011.

(2014 4E 6 H 13 H=H, 20144E 7 A 11 AR





