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Application of carbon fiber composites to cosmonautic fields
LI Wei GUO Quan-feng

( Changchun Institute of Optics Fine Mechanics and Physics
Chinese Academy of Sciences Changchun 130033 China )

Abstract: Applications and development of Carbon Fiber Composites( CFRPs) are overviewed in this paper.
Firstly the classification and mechanical properties of carbon fibers are described and the characteristics of
CFRPs are discussed. Then the applications of CFRPs to cosmonautic fields at home and abroad are intro—
duced especially in satellite structures carrier rockets precision components and space mirrors. By taking
some experiments for examples it points out that the hydrothermal effect is main problem for CFRPs. Finally
some constructive ideas are put forward based on national conditions in the course of CFRP development.
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Tab.1 Properties of carbon fibers
/MPa /GPa 1% /(gekm™) /(g*cem™)
T300 1 000 3530 230 1.5 66 1.76
T300] 3 000 4210 230 1.8 198 1.78
T400H 3 000 4 410 250 1.8 198 1.8
T700S 12 000 4900 230 2.1 200 1.8
T1000G 12 000 6 370 294 2.2 485 1.8
M35] 6 000 4 700 343 1. 225 1.76
M40] 6 000 4410 377 1.2 225 1.77
M46] 6 000 4210 436 1.0 223 1.84
M50) 6 000 4120 475 0.8 216 1.88
M55] 6 000 4 020 540 0.8 218 1.91
M60J 3 000 3920 294 1.3 100 1.94
M30 1 000 3920 294 1.3 56 1.7
M30S 18 000 5 490 294 1.9 745 1.73
M30G 18 000 5100 294 1.7 745 1.73
M40 1 000 2 740 392 0.7 61 1.81
M50 1 000 2 450 490 0.5 60 1.91
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Tab.2 Application of CFRP in foreign satellite antennas

Gy-70 /
ERSH /
/ N /
RCA
v ’ /
F G Gy-70 /
TV-SAT /
/
1 /
ETS-6 N /
JERSH /
T800
T1000 M40]J. M50]. M55]
M60J CFRP
4.2
CFRP N
CFRP
10% ~ 25% ] 3 CEP
1997 Fig.3 Payload fairing of CEP launch rocket
( BMDO CEP)
CFRP AGS P 3 . 4 . 2 (
) 37 kg 4 ) . M-5
97 kg
88% 5.3GPa  IMF
40% 20% TSRO0
N N 5.65 GPa 300 GPa.

CFRP 2 13
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Tab.3 Application of CFRP to satellite at home
/mm
01983 11162 N R N
1 668 x158;1 250 x 1 985 N
1755 x2 581
2 581 x750;2 581 x810 N
950 x2 030 R
1580 : 887 8 ( 652) .
“ o7 750 x 54 x 44
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