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In recent years, gossamer structure has attracted attention as a structural style of a large space structure. Gossamer structure is
excellent in storability and lightweight, and a member that is thin and easily buckled by compression is used. Nihon University
designed and developed a micro satellite SPROUT that made use of the advantages of the Gossamer structure. SPROUT was
launched the space demonstration of the composite membrane surface structure developed as the main mission. However the
membrane did not fully deployment .In this research, for the purpose of investigating what kind of movement occurs when the
membrane is developed in outer space, therefore, measure and compare the natural frequency of the tube for each gas pressure from
both experiment and calculation.
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Stazage Tlox e, m Tube tip mass
Inflatable m Tube mass
=5 e ‘ Tube length
'4 Yy Deflection
Start Finished P, Gas pressure
Do T M Moment applied to tube
T Tube tension
= Second stage deployment I Secondary moment of area
A Total cross section
4 Cross section
D Tube outline
Start Finished d Inner Tube shape
Inject pressurized nitrogen The tubes with t Thickness
gas into inflatable tubes membrane deploy p Density
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Fig.2 Inflatable tube



Fig. 3 Inflatable tube model
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Table 2 Specification of inflatable tube

Aluminum laminate

Tube material

film
Tube tip mass Okg
Tube mass 8.03kg
Tube length 1.Im
Tube outline 0.02015mm
Inner Tube shape 0.02mm
Thickness 75 um
Cross section 3.141x10*
Density 1543kg/mm?3
Secondary moment of area 2.38 x107 10 m*

Young’s modulus 1.24x10' Pa
Rigidity 2.95 N=m?
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Table 3 Gas pressure
Py(kPa) Py(kPa) Py(kPa) Py(kPa)
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Table 4 Calculation result

Inner pressure

0 0 50 70
P [kPal
Tube tension 7IN] 0 942 157 20
7 0 386 643 901
a 1875 1043 1045  1.937
Natural fre
a o ]quemy 5846 8028 1034 1151

Frequency fiH7] 9305 1421 16455 18.319
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Table 5 Ratio of natural frequency

Gas pressure 30 50 70

a/ o 1036  1.037 1033

2 / n 15271  1.7684 1.9687

4, EEREER
4.1, SEERHER

FpE o BB, —olE, Fig 2 D&\ AT T
LT 11m OF 2 —A e v o —Z2 B0 fHF T
525 L, T0kPa DNEZEDNTCTF o—7 DIRE TR~
7. EEgIv = 2Y— L BEOM S CHER S TR Y
Table 6 DFEFRIMGFHIL TN,

Table 6 Experimental result

Gas pressure B, 70kPa
Natural frequency {2 49.1
Frequency(piezo) 7.813Hz
Frequency(Visually) 5~6Hz
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Table 7 Calculation result

Inner puressure

30 50 70

P [kPal
a 1875 183 1773 1743

Natural en
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