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Design Method of Self-Deployable Truss Structure Consisting of BCON Booms
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In recent years, studies on deployable members for gossamer structures and structural members for next generation large space
structure are actively conducted. The self-deployable boom that consists of convex tapes is one of the candidates for the member of
such structures. However, the design method of the self-deployment force and efficient storage has not been established yet. In this
paper, a conceptual model designed with a geometric method was created for a truss structure composed of Braid Coated Bi-Convex
Booms, which is a combination of two convex tapes. Besides, the validity of this design method was assessed.
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(a) Components of node (b) Assembly drawing

Fig.4 Node structure

Table 1 Specification of BCON boom

Plate thickness 0.15mm
‘Width when deployed 15.19mm
Thickness when deployed ~ 4.51mm
Curvature radius 14.56mm
Convex tape material Steel
. Kapton tape
Coated material Polyimide film
Table 2 Specification of node
Basic node shape Circle
. . Node : acrylic
Main material Hub : PLA resin

Model number : ADV-S-10

Oil less d:
e datiper Torque value : 10£2.5mN * m

Total height
4.70mm
(other than shaft) ST
Hub reference radius ~ 18.75mm
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Fig.5 Inter-node relationship
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Table 3 Unknown parameter (stored)

d»  Distance between nodes 1 and 2.

dy;  Distance between nodes 2 and 3.

7y The winding ratio of the nodes 4 to 5.
dyre5 Distance between nodes 4 and boom Lys .
d;,  Distance between nodes 4 and 6.
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Table 4 Coordinate of node
State Stored Deployment
Node No.  x[mm] yfmm|] xmm] y[mm|
1 150.0 0 150.0 0
2 199.6 0 1200.5 0
3 252.7 0 2201.2 0
4 157.8 1720 17291  1064.8
) 99.8 172.9 600.3  1039.7
6 126.3 2188 11006  1906.3
7 75.0 129.9 75.0 129.9
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