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Effect of Plasma Treatment and Curing Condition on Dynamic Mechanical Properties of
Carbon Fiber Composite

ZHU Nai-shu, MA Shi-ning, SUN Xiao—feng, CHEN Xi
(National Key Laboratory for Remanufacturing, Academy of Armored Force Engineering, Beijing 100072)

Abstract: The surface of carbon fiber treated by low temperature ammonia plasma method and carbon fiber composites
prepared using the fiber and epoxy resin in ambient air and microwave condition have been undertaken. The contents of
carboxy group, amino group and surface roughness of treated carbon fiber observed by X-ray photoelectron spectroscopy and
atomic force microscopy analysis were enhanced which played a role in variation of composites’ interface adhesion. The tand
was lower and the Ty was higher of composite cured using microwave within 15 minutes, compared with composite cured in
ambient air in a day obtained by dynamic mechanical thermal analysis testing. The E of composites at glassy state were
enhanced from 6.5 GPa in ambient air to 10.9 GPa using microwave cured. Composites had good interfacial adhesion within
short time using microwave curing.
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Table 1 Process parameters of carbon fiber treated by low
temperature plasma
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Fig.1 Storage modulus vs temperature plot for composites

(a) room temperature curing (b) microwave curing
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Fig.2 Loss modulus vs temperature plot for composites (a)

room temperature curing  (b) microwave curing
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