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Motion Mode Analysis of Gossamer Multibody Dynamics

M7041 (b BE
Kiyoshi Yamaguchi

There are various kinds of exploration methods of asteroids. Solar power sail is one of the suitable method to explore to places far from
the asteroid belt. The solar power sail OKEANOS is proposed by JAXA and is in development. To achieve the long-term mission by
the solar power sail, it is necessary to understand the dynamics of the large sail membrane, but it is not well understood because it has
high nonlinearity. This study carries out the modal decomposition of the numerical simulation of gossamer structure and reveals the

composition of the motion of the membrane.
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Table 1 Specifications of analysis model (IKAROS)

Ttem Value
Length of membrane (In / Out) | 3.2 / 13.56 [m]
Number of folds 185 [
Weight of the tip mass 0.5 [kg]
Number of nodes / elements 3532 / 3754
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Table 2 Contribution ratio & Cumulative contribution ratio
Singular value Contribution Cumulative contribution
number ratio C, [%] ratio B, [%]
1 40.821 40.821
2 40.082 80.903
3 1.702 82.605
100 0.024 96.873
751 0.001 100.000
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Table 3 Specifications of analysis model (OKEANOS)

Ttem Value
Length of membrane (In / Out) | 7.3 /39.7 [m]
Number of folds 10 [
Weight of the tip mass 10 [kg]
Number of nodes / elements 1217 / 958
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Table 4 Analysis pattem
No. Initial angular velocity of main body [rpm]
1 0.5
2 2.5
3 (reference) 125
4 25.0
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Table5 Contribution ratio & Cumulative contribution ratio

Singular value Contribution Cumulative contribution
number ratio C, [%] ratio B, [%]
1 29.518 29.518
2 12.888 42.406
12 1.011 66.515
13 0911 67.426
2934 0.000 100.000
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Fig. 8 The time development of motion mode
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Fig. 9 The membrane deployment rate
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