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Abstract The substrate was the installation basis of solar cell for spacial solar array. "Upper and lower grid
panel of carbon fiber composite + aluminum honeycomb core + polyimide film" was a typical structure of the
substrate. As the key raw material of the solar array, high—-modulus carbon fiber must be autonomous and
controllable. To this end, the research of domestic high—-modulus carbon fiber CCM40]J-6K/epoxy composite applied
to solar array’s substrate had been carried out. And three key links, including macro mechanics, pull-off resistance
of micro mesh, and adhesion performance of polyimide film of CCM40J-6K/epoxy composites in substrate
applications, had been proposed. Five aspects of testing and verification items, including mechanical properties,
bonding force of mesh panel node, bondingperformance of polyimide film, and thermal-cycle performance of
substrate structures, had been carried out. The verification results show that the mechanical properties of solar
array’s substrate using the domestic carbon fiber—-CCM40J-6K are equivalent to those of the imported M40JB-6K,
and the original related molding process of substrate by M40JB—6K can be followed. Test pieces of single-layer and
multi-layer laminate substrate can withstand thermal shock and thermal cycling tests, whose mechanical properties

have no obvious change before and after the test, and the polyimide film has no debonding phenomenon. The tensile
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strength of the grid node of the domestic carbon fiber is 18. 9% higher than that of the imported carbon fiber. It shows

that the domestic carbon fiber CCM40J-6K can be applied to the development of the substrate structure for solar

array.
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Fig. 1 Schematic diagram of the composition of the solar array’s

substrate
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Tab.1 Performance comparison of two kinds of carbon fibers
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Fig. 2 Verification matrix of test pieces based on grid pattern of carbon fiber/epoxy

PR G B F1 23 A, LA SAERL-170 ~ 120 "CHY &
23 ARIR A AR 5
3 CCMA0J-6K iR HEMEE AWM PHA R G E IR
Nt RE

IR I8 T K 56 CCM40]-6K Bk 2T 4+ A Ik
M 2544 Ji5 1) 07 24 PE BRI 15 W6 2 BV ER BRI
gk R T S S — 3

CCMA40J-6K/Fh M g 52 & B4 R % i 45 R FH 4
LR B R L2 EITE R I G 585K ) G S8 JE AN T
ELRT SR W 3 S 11 2 R I B £ 4 22 RIS ik
A R T 32 252 b 98 208 70 AR 1 i RO R 8
SRR X AT S TR Bl S U, S TR AR
ANl 22 [ Ak B R RS ) CCM40]-6K /3 4R
PR 52 G AR DO A% TET A o

TR0 Ay e 2 A IO A% T R S 0 S I SR A R
T R R B IE S i 2T 4 ) A T AR (CCM40]-6K
W T 4E/A S8R AR ) L Je 2 0 B 53 (11 B2 24 mm) , 40
3 e E 4 s .

N 55 0K 9 B Rl X A7 25 oty O 2SR ) = A

600

B3 K FHIR ARG 1 LS

Fig. 3 Specification of solar array’s substrate
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Fig. 4 Test pieces of solar array’s substrate for mechanical

property test
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Tab.2 Results of test pieces based on carbon fiber/epoxy composite at room temperature’
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Tab. 3 Results of test pieces based on carbon fiber/epoxy composite at room temperature/high and low temperature'
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Tab.4 Results of tensile Performance for mesh nodes'
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Fig. 6 The solar array’s substrate with polyimide film
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Fig. 7 Schematic diagram of multi-layer substrate
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Fig. 8 The solar array’s substrate for thermal—cycle test
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