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Surface modification of carbon fiber based on magnetron sputtering/polydopamine treatment
JIANG Shu, HU Huangfei, ZHANG Haichao, LI Changlong, YANG Li
(Department of Textiles and Apparel, Anhui Polytechnic University, Wuhu 241000, China)

Abstract : To improve the interfacial properties between carbon fiber (CF) and resin matrix, a modification method combining
magnetron sputtering and polydopamine (PDA) treatment was used to modify the surface of CF, that is to say, the combination of
physical and chemical interfacial modification mechanism was used to enhance the interfacial bonding performance between CF and
resin matrix. CF reinforced epoxy resin matrix polymer (CF/EP) composites were prepared by quasi-casting method using epoxy
resin as matrix. The impact of the constructed layer structure on the surface properties of CF and the interfacial bonding properties of
the CF/EP was analyzed by characterizing the surface morphology and wettability of CF, as well as the transverse fiber bundle
tensile, in-plane shear, and bending properties of CF/EP. The results show that after magnetron sputtering/PDA treatment, a
composite layer structure resembling ' brick-mud ' can be formed on the surface of CF, which not only increases the surface rough-
ness of CF, but also introduce active functional groups such as O—H and N—H on the surface of CF, which increases the surface
energy of CF increased by 79.89%. After magnetron sputtering/PDA surface modification treatment, the interfacial bonding perfor-
mance between CF and epoxy resin was effectively improved. Compared with unmodified CF/EP, the in-plane shear strength of CF/
EP modified by magnetron sputtering/PDA modification is increased by 42.75%, transverse fiber bundle tensile strength is increased
by 27.73%. At the same time, magnetron sputtering/PDA surface modification treatment also improves the bending properties of
CF/EP. Compared with unmodified CF/EP, the flexural strength of CF/EP treated by magnetron sputtering/PDA 1is increased by
15.32%,and flexural modulus is increased by 84.8%.
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