17 2 Vol.17 No.2
2009 2 Optics and Precison Engineering Feb. 2009

1004-924X (2009) 02-0368-07

1 1 1 2
] ) )
(1. , 150001 ;
2. , 150001)
— (Gr/ Al comr
posite) )
2.12%x10° kg/ m* , 129 GPa, 5.0x10°° K!
31.8%
284 Hz, 100 Hz
:V257;TP73 A

Application of graphite fiber reinforced aluminum matrix
composite to body tube structure in space remote sensor

SUN De-wei' , ZHAN G Guang-yu' , ZHAN G Qi-xin* , WU Gao-hui®

(1. School of Mechatronics Engineering, Harbin Institute of Technology, Harbin 150001, China;
2. School of Material Science and Engineering, Harbin Institute of Technology , Harbin 150001, China)

Abstract : In order to desgn and manufacture more excellent space remote sensor , a new type of astro-
nautic material —graphite fiber reinforced aluminium matrix composite (Gr/ Al composite) isinvesti-
gated. Several crucial technologies, such asinterface reaction controlsof graphite fiber and aluminum
aloy, desgns of fiber laminating and winding are systematically studied. Then, Gr/ Al compodteis
success ully prepared in density of 2.12 x 10° kg/ m* ; modulus of elasticity of 129 GPa and thermal ex-
pansion coefficient of 5.0 x10°® K '. Aiming at this composite, a set of manufacture and post-pro-
cessing technology is explored in detail. Moreover ,the compositeis applied to design of the body tube
of a gpaceinfrared remote sensor for thefirst time. The weight of Gr/ Al composite body tubeislight-
er 31.8 % than that of titanium alloy. Finally, the body tube preparation and assemble, lens setting

:2008-04-17; :2008-07-04.
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and calibration, random vibration test are conducted respectively. The experimental results indicate
that the first order resonance frequency of body tube component is 284 Hz(more than 100 Hz ,design
requirement) . There is not any change for optical and mechanical system after vibration test. Ac
cordingly , above research suggests that Gr/ Al composte has important use va ue in sace renmote sendng fied.
Key words: Gr/ Al composdte; preparation method; space remote sensor; body tube structure
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p E Ep a
(10°kg/ m®)  (10°Pa) (10°Pa/ (kg/ m*)) (10°° K1)
, 2.69 62.0 23.0 23.6
1.85 304 164.3 11.2
4,51 106 23.5 10.2
' 1.74 44.0 25.3 25.2
, 8.03 145 18.1 0.54
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