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Improvement of Deployment Behavior of Self-Deployable Membrane Truss

fREHrR EiE RRTT

M7029 fE7k  HET-
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Deployment structure using self-extensible booms has been expected to realize large space structure. The author previously
proposed a concept of self-deployable truss consisting of bi-convex booms and the nodes in which the booms are stored to stow
the truss and investigated its deployment behavior using conceptual models. The investigation suggests that one of the most
critical reason of the failure in the deployment is the jamming of the boom in the truss node, and the jamming is caused by the
detachment of the boom from the hub around which the boom is wrapped. Furthermore, it is concluded that both the inappropriate
shape of the hub and the excess of the angular velocity of the hub induce the detachment. This paper proposes the appropriate
shape of the hub, and gives the simplified model of the self-extension dynamics of a boom wrapped around the hub as well as the
design condition of the rotary damper to suppress the detachment. The dynamic behavior of the detached/undetached boom and

the hub is evaluated by numerical simulation and experiments.
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(a) Conceptual model
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Fig.1 Self-Deployable Truss
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Fig.2 Inside of the Node
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Fig.3 Detachment of boom due to improper shape of hub
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Fig.4 Detachment of boom
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Fig.5 Mathematical model of hub
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Fig.7 Quasi-optimized hub
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