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Preparation of Carbon Fiber Hierarchical Reinforcement
and Its Effect on the Interfacial Property of Carbon

Fiber/Epoxy Composites

HUANG Yudong
(School of Chemical Engineering and Technology, Harbin Institute of Technology, Harbin 150001, China)

Abstract: A carbon fiber/polyhedral oligomeric silsesquioxane/carbon nanotube ( CF-POSS-CNT) hybrid reinforcement
was prepared by grafting CNTs onto the carbon fiber surface using octaglycidyldimethylsilyl POSS as the linkage in an at-
tempt to improve the interfacial properties between carbon fibers and an epoxy matrix. X-ray photoelectron spectroscopy,
scanning electron microscopy, dynamic contact angle analysis and single fiber tensile testing were performed to characterize
the hybrid reinforcements. Experimental results show that POSS and CNTs are grafted uniformly on the fiber surface and
significantly increase the fiber surface roughness. The polar functional groups and surface energy of carbon fibers are obvi-
ously increased after the modification. Single fiber tensile testing results demonstrate that the functionalization does not
lead to any discernable decrease in the fiber tensile strength. Interfacial shear strength (IFSS) testing was carried out to
investigate the interfacial property of the composites. The results indicate the IFSS enhanced by 105% . The main reason
of enhancement of the composite interfacial adhesion is improving of fiber surface wettability, increasing of fiber surface
roughness and formation of chemical bonding.
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Table 1 Surface element analysis of carbon fibers

Samples C/ % 0/% N/ % Si/%
untreated CF 84.77 14. 48 0.75 -
CF-COOH 71.61 26. 05 2.33 -
CF-NH, 65. 65 18.55 15. 80 -

CF-POSS 63. 25 24.05 2.17 10. 53

CF-POSS-CNT 67.30 22.83 2.58 7.29
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Table 2 surface energy and Contact angles to water and
diiodomethane of carbon fibers
Contact angle/(°)  Surface energy/mN + m ™!
Samples

O\vater Odiodomethane~ y" v’ v
CF 69. 42 54. 40 31.73 10.28 42.01
CF-POSS 49.32 45.51 36.74 19.86 56.60
CF-POSS-CNTs 50.18 39.73 39.75 17.97 57.72
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