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Application of carbon/epoxy composites
to support structures of space payloads

ZHANG Jun-qiang, YAN Chang-xiang

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

Abstract: In order to meet the requirements of light weights, high specific strength and high specific moduli
for a space payload, the advantages and disadvantages of the engineering materials used in the supports of the
space payload were analyzed, and the feasibility of the application of the carbon/epoxy composites to the
support structures was explored. The design methods of the carbon/epoxy composites were introduced by the
actual application in space fields. Finally, a carbon/epoxy composite structure was designed and fabricated to
support a 80 kg weight payload and to undergo both sine and random vibration tests. Experimental results indi-
cate that the structure can resist the acceleration of the random vibration tests in a structural basic frequency of
103. 6 Hz successfully, while the mass has reduced almost 30% as compared with that of the structure made
by Al alloy materials. It is shown that the carbon/epoxy composites can be used as the support structures of
the space payloads.
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Tab.1 Properties of space materials in common use
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p(10 °kg/mm”) E/MPa a(107°/K) o,/0,,(MPa)
1 A4 TA09 2.8 69 580 23.6 490 0.33
2 548 7124(S) 2.7 67 620 254.8 0.32
3 A4 Go4 1.84 ~1.85 44 000 25 ~26 300 0.33
4 a4 TC4 4.44 106 820 9.1 877.1 0.34
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Tab.2 Test conditions of sinusoidal vibration

H3 Fl/ H Y E RRAE g
10 ~ 17 3.24
17 ~60 7.2
60 ~ 100 3.36
JETE SR 2oct/min
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