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Plasma Treatment of Carbon Nanotubes and Interfacial Evaluation of
CNT-Phenolic Composites by Acoustic Emission and Dual Matrix Techniques

Zuo-Jia Wang*, Dong-Jun Kwon', Ga-Young Gu’, Woo-Il Lee Jong-Kyoo Park™, and Joung-Man Park”*

ABSTRACT

Atmospheric pressure plasma treatment on carbon nanotube (CNT) surfaces was performed to modify
reinforcement effect and interfacial adhesion of carbon fiber reinforced CNT-phenolic composites. The surface
changes occurring on CNT treated with plasma were analyzed by using Fourier transform infrared spectroscope
(FT-IR). The significant improvement of wettability on CNT was confirmed by static contact angle test after
plasma treatment. Such plasma treatment resulted in a decrease in the advancing contact angle from 118° to
60°. The interfacial adhesion between carbon fiber and CNT-phenolic composites increased by plasma treatment
based on apparent modulus test results during quasi-static tensile strength. Furthermore, the proposed database
offers valuable knowledge for evaluating interfacial shear strength (IFSS).
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Fig. 1 Schematic diagrams of the plasma treatment of CNT.
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Fig. 4 FTIR-spectra of CNT before and after plasma treatment.
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Fig. 5 Static contact angle measurement on plasma treated CNT.
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Fig. 6 Cyclic stress-strain curves for single carbon fiber reinforced CNT-
phenolic composites.
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Fig. 7 Polarized light-micrograph of fiber breaks and matrix cracking:
(a) carbon fiber breaks; (b) phenolic matrix crack; (c) CNT-
phenolic matrix crack.
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Fig. 8 Damage sensing for phenolic DMC: (a) without a carbon fiber;
(b) with a carbon fiber.
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Fig. 9 Damage sensing for CNT-phenolic DMC: (a) without a carbon
fiber; (b) with a carbon fiber.
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Table 1 Apparent IFSS of CF/phenolic composites and CF/plasma treated
CNT-phenolic composites

Average

Apparent
Fiber ~ Matix ~ CF Break  fragment 1FSS
numbers length
(MPa)
(mm)
Phenoli 12 1.92 4.4
Carbon enolic 9
fiber CNT- 25 0.96 9.7
phenolic
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