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Application of carbon fibre reinforced composite
to space optical structure

LIN Zai-wen, LIU Yong-qi. LIANG Yan., DONG Peng, WANG Ming-yin, LI Xiao-dan
(Harbin FRP Institute, Harbin 150036, China)

Abstract: The mechanical properties of carbon/epoxy composites and their Coefficient of Thermal Ex-
pansion(CTE) were tested and the material property after radiation in space was tested. Finally, a
processing method of carbon/epoxy composites in the application of space optical structure was stud-
ied. The research results show that the weight of optical structure made from carbon/epoxy composite
with high specific strength and stiffness can be reduced more 30% than that of aluminum alloy. The
CTE of carbon/epoxy composites can be designed as “zero” or “negative” in a certain direction accord-
ing to requirement. Carbon/epoxy composites have excellent performances under the condition of radi-
ation in space,so that they have a wide application in space optical structure. The experiments give
several conclutions, which is Total Mass Loss(TML) of 0. 15% ,Collected Volatile Condensable Mate-
rials(CVCM) of 7.66X10 ° g/g, and Water Vapor Regained(WVR) of 0.12%.
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Tab. 1 Properties of carbon fibre

o SREE BIEE EfRR EE AEIKARK
(MPa) (GPa) (%) (g/em®) (X107°/C)

T700 5000 235 2.1 1.78 —0.74

M40JB 4 500 384 1.2 1.78 —1.23

R2 HBAHE/FREESMB AR

Tab. 2 Lamina properties of carbon/epoxy composites

T H T700/TDE—85 M40JB/TDE-85
O°FiL {1 5 B (MPa) 2 100 1 705
O i 45 & (GPa) 146 235
90°HiL {158 i (MPa) 24 20
90°Hi i B 4 (GPa) 11.6 9.3
0° & 45 5% £ (MPa) 1050 960
0°JE 4 B 4t (GPa) 110 195
90° Hk 47 5 B (MPa) 132 95
90° JE 4ii #5 & (GPa) 9.2 7.7
JZ 8] 35 1) 58 (MPa) 75 66
EE(g/cm?) 1.57 1.57
YRS B () 60 60
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Tab. 3 Properties of T700/TDE-85 composite in space
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Fig. 1 Pole with*0”coefficient of thermal expansion
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Fig. 2 Lens column of space camera
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Fig.3 Lens hood of space camera
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Fig. 4 Base board of space camera
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