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Development of Light-weight High-altitude Balloons
for the Micro Gravity Experiments

Yoshitaka SAITO, Naoki IZUTSU, Takehiko ISHIKAWA,
Yuko INATOMI and Tatsuaki HASHIMOTO

Abstract

The scientific balloons have been used for various space missions including the micro gravity experiments. To ensure
the long experiment time, we developed the high altitude balloon using thin main shell covered by additional caps. This
technique is to evaluate the possible maximum strain on the balloon film at various flight altitude assuming the axis sym-
metrical shape conserving the surface density and support the weak points by adding more films as caps. In this paper,
after reviewing the balloon experiment and basic equations to determine the balloon shape, the capping technique will be
introduced and its applications to the micro gravity experiment will be described.
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Fig. 2 Typical configuration of a flight train.
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Fig. 4 Distribution of the maximum strain on the film at the ground and that at the full expansion for a 200,000 m?® balloon with a suspen-
sion weight of 700 kg made of 20 um single main shell films.
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gravity experiments requiring the level flight alititude of
40 km.
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Table 1 Specification of balloons for the micro gravity experiments

Date of experiment 2006/5/27
Volumn (1000 m?) 200
Shell thickness (um) 10
Shell length (m) 112.7
Cap 1 thickness (,um) 10
Cap 1 length (m) 30.0
Cap 2 thickness (um) —
Cap 2 length (m) —
Load tape strength (lbs) 200
Num of load tape 87
Shape X 0.25
Balloon weight (kg) 283
Max. suspension weight (kg) 460
Min. suspension weight (kg) 370
Payload weight (kg) 210
Ballast weight (kg) 80
HK system weight (kg) 110
Level altitude (hPa) 2.6

2006/9/12 2007/5/29 2009/?/?
300 300 300
10 10 20
129.3 129.3 127.8
10 10 20
55.0 55.0 36.0
6 6 —
30.0 30.0 —
200 200 300
100 100 104
0.25 0.25 0.35
435 430 640
400 400 380
600 600 990
303 306 300
130 130 280
130 120 100
2.5 2.4 2.9
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Fig. 8 The trajectory and the altitude curve
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of the micro gravity experiment in 2007.
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