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Abstract: In order to provide space deployable mechanism with light weight, small size, high folded
and deployable reliability, and high repeated deployment precision for the mother satellite and daugh-
ter satellite in the Deployable Payload Space Science Mission (DPSSM), a light flexible carbon fiber
boom was designed. In terms of the characteristic of the satellite combination configuration, the over-
all layout of folded and deployable boom was optimized. The configuration of the carbon fiber boom

was designed based on mechanism integration method. With U-shaped hole tapped on the carbon fiber
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boom, flexible joints were obtained. The analysis methods of layer number and layer angle were com-

bined to determine the carbon fiber composite material. Modal, deployment, overload and random vi-

bration of the light flexible carbon fiber boom were simulated with real mechanics environment. In ad-

dition, several experiments were performed on the boom, including stretching test, bending test, tor-

sional test, ground unfolding tests and repeated deployment precision test. The results indicate that

the repeated deployment precision of the boom is better than 0. 018°, and the base frequencies of the

deployable and folded boom are higher than 4 Hz and 150 Hz respectively. The light flexible carbon fi-

ber boom basically meets the requirements of launching, thus is feasible in real space science missions.

Key words: carbon fiber; flexible boom; configuration design; repeated deployment precision
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(a) Mother satellite and its boom structure
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Fig. 1  Schematic diagram of mother satellite with

boom
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Fig. 2 Deployable structure of mother satellite boom
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(a) Daughter satellite and its boom structure
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(b) Top view of daughter satellite and its boom
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Fig. 3 Schematic diagram of daughter satellite with

boom
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mother satellite boom
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Tab.1 Modal analysis results of the first six orders for

mother satellite boom in folded and deployable

states
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Fig. 7 Simulation of deployment process for mother

satellite boom
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Fig. 8 Overload stress of mother satellite boom
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Tab. 2 Random vibration response of mother satellite boom
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Random vibration response curves of mother

satellite boom
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Fig. 10  Photo of carbon fiber boom products of
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" NP (a) FRETHEMFYSE
(a) REFAEMFF AL (L 2 (a) Carbon fiber boom folded

(a) Carbon fiber boom stretching process
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Fig. 12 Test of deployment precison for fiber carbon

boom
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