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Effect of low temperature plasma etching and grafting on mechanical
properties of aramid/epoxy composites

CHEN Shuo, DU Yijun, QUAN Xiaoxi, WEN Yiming, DENG Yu
(China Electric Power Research Institute, Beijing 100192, China)

Abstract: The aramid fiber (AF) reinforced composite has a wide application prospect in the field of electrical insulation,
but the product performance is restricted by the poor adhesion between AF and resin matrix. In order to improve their
interfacial performance, the plasma etching method and plasma grafting method were used to modify the AF surface. The
influence of two methods on the interfacial properties of aramid fibers and AF/epoxy composites, as well as the mechanical
properties of the AF/epoxy composites NOL ring were studied. The results show that both two methods improve the shear
strength of the AF/epoxy interface. The plasma etching method reduces the tensile strength of the NOL rings, while the
plasma grafting method increases the tensile strength of the NOL rings. Compared with the unmodified AF, the shear
strength of the AF/epoxy interface which treated with 90 W air dielectric barrier discharge plasma followed by 1% 2,4-
toluene diisocyanate increases from 31.7 MPa to 36.4 MPa, the tensile strength increases from 23.6 kN to 25.1 kN, and the
correction coefficient K value of tensile strength increases from 62.8% to 72.1%, indicating that the mechanical properties of
aramid fiber are made full use.
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Fig.1 Surface modification process of aramid fiber
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Tab.1 Sample number of aramid fiber
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AF-0(0) 0 0 0
AF-0(1) 0 0 1
AF-73(0) 73 30 0
AF-73(1) 73 30 1
AF-73(5) 73 30 5
AF-90(0) 90 30 0
AF-90(1) 90 30 1
AF-90(5) 90 30 5
AF-90-100s(0) 90 100 0
AF-90-100s(5) 90 100 5
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Fig.3 Schematic diagram of micro-bond test
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Tab.2 Surface functional groups content of aramid fiber
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C-C(284.8 ¢V) 64.11 65.27 46.16
C-N/C-0(286.3 V) 31.04 27.62 21.84
N-C=0(288.1 eV) 2.16 1.90 23.37
0-C=0(289.1 eV) 2.69 5.21 —
N,C=0(290.1 eV) — — 8.63
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Fig.8 Tensile strength of the aramid fiber monofilaments
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Tab.3 Tensile force and the correction coefficient K value of the NOL rings
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Fig.15 Schematic diagram of force analysis for NOL rings
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