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Abstract: In this study, the mechanical properties of a carbon fiber/polypropylene composite were evaluated according
to the carbon fiber surface treatment. Carbon fiber surface treatments such as silane coupling agents and plasma
treatment were performed to enhance the interfacial strength between carbon fibers and polypropylene. The treated
carbon fiber surface was characterized by XPS, SEM, and single-filament tensile test. The interlaminar shear strength
(ILSS) of the composite with respect to the surface treatment was determined by a short beam shear test. The test results
showed that the ILSS of the plasma-treated specimen increased with the treatment time. The ILSS of the specimen
treated with a silane coupling agent after plasma treatment increased by 48.7% compared to that of the untreated
specimen.
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Fig. 1 Pressure-temperature-time diagram of molding
cycle
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Fig. 2 Single filament tensile test specimen
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Fig. 3 SEM topographies of the CF with respect to
surface treatment methods; (a) untreated, (b)
Plasma 30s, (c) Plasma Imin, (d) plasma 3min,
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Fig. 4 Single filament tensile strength of the carbon
fiber with respect to surface treatment on the
carbon fiber; (a) plasma treatment, (b) silane
CA treated specimens after plasma treatment
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Table 1 Binding energies of functional group of XPS Cls
peaks Scan A Scan B Scan C
K Functional Binding energy C-H/C-C C-O(H) COO(H)
Pea group 5% 284.6 286.2 288.6
Scan A sp'C 284.6 (+0.1) Untreated 38.9% 39.1% 8.9%
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3 1min
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Fig. 5 Cls XPS spectra of CF surfaces with respect to plasma treatment; (a) Untreated, (b) plasma 30min, (c) plasma
Imin, (d) Plasma 3min
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Fig. 6 Schematics of the mechanism of plasma treatment on CF surface.
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Fig. 7 ILSS of the CF/PP composite specimens with
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