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Abstract: In order to improve the interlayer toughness of carbon fiber (CF) reinforced epoxy (EP) composite
materials while achieving the regulation of electromagnetic property, a porous interpenetrating structure of
polyvinyl alcohol (PVA) loaded with electromagnetic functional particles was constructed between the carbon
fiber layers by the means of directional freezing-casting approach to form an interlayer interlocking toughening

network with CF fibers. The influence of interlocking interlayer structure on the electromagnetic shielding
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performance and mechanical properties of composite materials were systematically studied. The results indicate
that the introduction of electromagnetic functional particles into the oriented PVA porous interpenetrating
structure can construct an effective electromagnetic toughening network between carbon fiber layers, thereby
endowing the carbon fiber epoxy composite materials with excellent shielding performance and interlayer
toughness. The electromagnetic shielding efficiency of the composite in the X-band can reach to as high as
80 dB with certainly improved electromagnetic wave absorption performance (average absorption efficiency can
reach to 0. 16), and the interlayer shear strength and tensile strength of the composite can be simultaneous
increased by 20% and 9% due to the presence of interlayer interlocking structure, respectively.

Key words: carbon fiber reinforced epoxy composite; electromagnetic shielding; interlayer interlocking

structure; interlayer toughening; PV A interpenetrating network
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Fig. 2 Structural characterization of AP composite foam
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Fig.4 Comparison of electromagnetic properties of different CF composites in X-band
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