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Research progress on the regulation of interfacial properties in carbon fiber-reinforced thermoset compos-
ites by nanomaterials
KONG Guoqiang, FENG Jianshun, LIU Zhenyu, SHAO Meng, YU Qiubing, YU Guang, WANG Kang, REN Xin, LIU Junling,
ZHAO Xiang, YUAN Wenjie, LIU Wenbo, HE Hongru, LI Dayong
(Shandong Institute of Nonmetallic Materials, Jinan 250031, China)

Abstract : Carbon fiber-reinforced thermoset composites (CFRTS) attract extensive attention in the fields of aerospace, weap-
onry and equipment, and automotive industry due to their excellent specific strength, specific modulus, and corrosion resistance.
However, the carbon fiber surface is chemically inert and exhibits disadvantages such as poor wettability and weak bonding with the
matrix, which leads to insufficient interfacial bonding strength of composites and thus limits the improvement of their mechanical
properties. The modification methods for improving the interfacial properties of CFRTS were systematically reviewed, including
nanofiller modification with carbon-based nanomaterials (carbon nanotube and graphene oxide), metal oxide-based nanomaterials
(rare earth metal oxide and transition metal oxide), organic framework nanomaterials (metal-organic frameworks and covalent organ-
ic frameworks), and silicon-based nanomaterials (silicon dioxide and polyhedral oligomeric silsesquioxane modification). The analy-
sis indicates that the surface roughness of carbon fibers after being modified with nanomaterials is enhanced, which is conducive to
the formation of mechanical interlocking between fibers and the polymer matrix, and serves as a key factor in improving the interfa-
cial bonding properties of CFRTS.

Keywords : carbon fiber ; composites ; interfacial properties ; modification ; nanomaterials
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