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Table 1 The lamina, thickness and size of aramid fiber

composite and carbon fiber composite
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Fig. 1 Schematic diagram of the measurement

of compound structure deformation
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Fig. 2 The results of simulated deformation of the compound

structure under 180 C and 120 “C compound temperature
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Fig. 3 The results of simulated deformation of carbon fiber

composite and aramid fiber composite in cooling

process from 180 °C to room temperature
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Table 2 The maximum deformation of the compound

structure under different compound temperature
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Table 3 The maximum deformation of the compound
structure under different compound pressure
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Table 4 The maximum deformation of compound structure
obtained by different compound methods
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Table 5 The maximum deformation of aramid fiber composites
and compound structure with different position of J-299

adhesive film in aramid fiber prepreg layers
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STUDY ON DEFORMATION OF COMPOSITES OF ARAMID
FIBER/CARBON FIBER COMPOUND STRUCTURE
WU Si-bao"*?, LI Song-ming"*** | LU Hai-jun'*"
(1. AVIC Composite Corporation Lid., Beijing 101300, China;
2. AVIC Composite Technology Center, Beijing 101300, China;
3. National Key Laboratory of Advanced Composites, Beijing 100095, China)

Abstract; Resin matrix composites possess the advantages of high specific strength, high specific modulus,
high designability, strong corrosion resistance and integration molding, which have been widely used in the fields of
aerospace, vehicles, ships, electronics, etc. In some practical application fields, different resin matrix composites
need to be compound to obtain functional composites with excellent comprehensive properties that single resin matrix
composites don’t possess. When different kinds of resin matrix composites are combined, their respective degree of
size change with the change of temperature is different during the compound thermal process because of the differ-
ence of their thermal expansion coefficient, which creates the internal stress of the compound structure and eventual-
ly lead to a certain deformation. In this paper, the influence of compound process ( compound temperature and com-
pound pressure ) , compound methods ( secondary bonding and co-bonding) , the pre-deformation of aramid fiber
composite on the deformation of the composite of aramid fiber/ carbon fiber compound structure were studied. The re-
sults show that the deformation of the compound structure can be decreased obviously with the decrease of compound
temperature. When the compound temperature drops from 180 °C to 120 °C , the deformation of the compound struc-
ture decreases by 80%. Appropriate increase of compound pressure contributes to decrease the deformation of the
compound structure,, whereas the deformation is no longer decreased when compound pressure reaches 0. 3 MPa. Ar-
amid fiber-carbon fiber secondary bonding ( aramid fiber composite and carbon fiber composite both have been cured
completely before they are combined) and carbon fiber-aramid fiber dry-wet co-bonding ( carbon fiber composite
have been cured completely, while aramid fiber is not cured before they are combined) are beneficial to decrease
the deformation of compound structure compared by aramid fiber-carbon fiber dry-wet co-bonding ( aramid fiber
composite have been cured completely, while carbon fiber is not cured before they are combined ). The pre-deforma-
tion of aramid fiber composite is an effective way of the deformation control of compound structure.

Key words: compound structure; deformation; compound process; secondary bonding; co-bonding; pre-de-

formation
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