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Arbitrary Lagrangian-Eulerian Formulation of Feeding Motion of Cable Wound Around Cylinder
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A winding storage type truss structure using self-extendible boom has high specific rigidity and storage ratio, and its deployment
style is simple. Therefore, it can be expected to be applied to large-scale space structure in the future. This structure deploys by the
self-extension force of the boom, but if the extension force is large, impact is applied to the member at deployment, if it is small, the
structure will not overcome the frictional force and will not extend and even if it deploys it can lack the rigidity after deployment.
Therefore, it is necessary to accurately model the actual phenomenon in the design of the self-deployable truss and to analyze
deployment of the whole structure. In this paper, as a preliminary step, we will formulate the feeding motion of a boom with both

ends wound around cylindrical shape by applying the ALE finite element method to the boom portion.
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Fig. 2 Self-Deployable Structure using Self-extendible boom
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Table. 1 Problems

Storage Storability of multiple Nodes
Design of hold-release mechanism
Launch Resistance to launch vibration
Deployment | Strong impact on parts due to excessive
extension force
Design of damper mechanism to suppress
the boom extension speed
After Vibration characteristics for control and
deployment orbital disturbance
Design of latch mechanism to eliminate
relative rotation of hub
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Table. 2 Nomenclature

x, Position vector of hub

0 Rotation angle of hub

n, Radius of hub (= radius of stored boom)

l, Initial length of extended boom

L, Natural length of boom

s; Embedded coordinates along undeformed boom

T Position vector of extended boom

N Number of finite element division of extended
boom

Lh,L5  Value at Node 1 and Node 2, respectively
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