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Research on three-dimensional truss design using Bi-Convex booms and deployment
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In recent years, large space structures such as Space Solar Power Systems (SSPS) has been proposed. For large space structures, high
efficiency for storage and lightweight member is required. Under such requirement, engineering feasibility of convex tape has studied,
and, bi-convex booms combined with 2 convex tapes and braid has been proposed. In this study, to grasp the possibility of deployment

of a three-dimensional truss model.
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Figure 5 3D-12N12B: stored configuration (left), deployed

configuration (right)
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Figure 6 Tlustrated parts breakdown of node

Table 1 Property of BCON boom
£EZ 440 mm
W= 0.10 mm
i 16.62 mm
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Figure 7 Attachment of rotary damper

Table 2 Rated torque of rotary damper

Figure 8 Deployment mechanisms
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Figure 9 Control box of heat cut system using Nichrome wire
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Figure 10  System diagram of pG experiment
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Figure 11  Comparison of micro-gravity environment!”
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Figure 13 Configuration of experiment in airplane
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Figure 14 Time history of acceleration in body coordinate after
micro-gravity detection flag is activated

JEBHBHAAREZN I NEE T REN 7 Z G 0.425 FAE OB CTh -
7-. EBIFERSEY, LS BThoTm ERITF OBy NEOE
% Table 3 1757~ Table 3 X WV NEIDEIL107 225107 2
FEINE ST, HZHk RO NN DE ThH-

7=,

Table 3 Minimum and maximum value of acceleration

z#HG]  y HhG] 2z HH[G]
v IME 0.000 -0.014 -0.0215
N[N 0.0045 0.0195 0.034
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Figure 15 Deployment of 3D-12N12B (left cam)



Figure 16 Node number: left cam (left), right cam (right)

Table 4 Distance between nodes

Vertex distance Length [mm)
1-2 603.8
1-3 605.5
14 608.1
2-3 600.6
24 600.6
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Table 5 Difference between designed and measured value of nodal

distance
Vertex distance Remainder [mm)]
1-2 3.8
1-3 5.5
1-4 8.1
2-3 0.6
2-4 0.6
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