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Preparation and Properties of Self—Deployable

Carbon Fiber Reinforced Composite Boom
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Abstract Self — deployable carbon fiber reinforced composite ( CFRP) boom was prepared by CFRP hinge,
CFRP tube and aluminium alloy mounts. The CFRP hinge was laminated from T300/epoxy thin prepreg with bi—len-
ticular configuration. Deploying moment, natural frequency and deployment properties were characterized. The deplo-

ying moment and power to weight ratio of the hinge were 372.8 N+-mm and 13.3 W/kg respectively. The natural fre-

quency and pointing accuracy were 4.25 Hz and 0.08° ,respectively.
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Fig.1  Cross section dimensions of the composite hinge
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Fig.2 Self-deployable carbon fiber reinforced composite boom
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Fig.4 Schematic diagram of deployment precision test device
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Tab.1 Initial deploying moment

ETRe F/N M/N-mm
1 5.9 377.60
2 6.0 384.00
3 5.9 377.60
4 5.9 377.60
5 5.9 377.60
6 5.5 352.00
7 5.9 377.60
8 5.6 358.40
EHIME 5.83 372.80
bRz 0.18 11.22
A5 5 R % 3.01 3.01
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Tab.2 Repetitive deployment precision of boom

(2= W% AL/mm TR AT 20,/ ()

1 0.4 0.02

2 0.5 0.02

3 1.8 0.08

4 1.1 0.05

5 1.0 0.05

6 0.9 0.04

7 1.6 0.07

8 0.8 0.04

9 0.0 0.00

10 0.2 0.01
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