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Deployment Behavior of Self-Deployable Structure Consisting of Bi-Convex Booms

M5012 HATEAE

Akihiro Tamura

Self-deployable space structure which have convex tapes as extension booms has been actively studied and developed in recent years, because those tapes are
lightweight, and have high efficiency for storage and self-extending force. Among those booms, a braid coated bi-convex (BCON) boom has been proposed.
The BCON boom has higher specific rigidity than a single convex tape, so that it is expected to be applied for various large space structures. The author
conducted microgravity experiments of self-deployable truss structure using BCON booms in order to perform the demonstration of deployment and to verify
the validity of numerical analysis. In this paper, deployment behavior of the self-deployable truss structure in microgravity environment is investigated through

the experimental and analytical result.
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Figure 1 BCON boom
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Figure 2 Concept of self-deployable structure using BCON booms
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Figure 3 3N3B truss structure image
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Figure 4 Analysis model of 3N3B truss structure
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Figure 5 3N3B truss structure

Table 1 Material properties of BCON boom

Length : L, [mm] 440.0
Line density : p [g/mm] 27.91x107
Poisson’s ratio : v [-] 0.30
Young's modulus : F [GPa] 206

Table 2 Shape parameters of convex tape

V [mm] 14.48 | ¢[rad] 0.8966
t [mm] 1.66 | b [mm] 7.50
R [mm] 16.6 | h[mm] 0.1

/\, convex tape
[Deployed state] [Stowed state]

Figure 6 Cross-sectional shape of convex tape

Table 3 Experimental condition

No. | Torque of dampers 7, [Nm] | Membrane
1,2 16X 1073 without
3 16X 1073 with
4,5 20X 1073 without
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Figure 7 Overview of experimental rack
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Figure 8 Deployment behavior under microgravity environment
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Figure 9 Distance between nodes during self-deployment
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Figure 10 Error between experiment and analysis result
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