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1.4 Fig.1 Typical XPS spectra of the grafted carbon fiber surface
/ Table 1 Carbon and oxygen contents in surface of the
carbon fibers before and after irradiation
Element content / %
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Fig.2 Configurations of the C and O atoms on surface of the grafted carbon fibers
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Fig.3 Deconvolution of the Cls peak in the XPS spectra of the carbon fibers before and after irradiation

Table 2 Surface functional components obtained from the deconvolution of Cl1s of the grafted carbon fibers and the control

Cc-C C-OH C-0-C C=0 COOH,
COOR
Carbon fibers
Eb/ P.C Eb/ P.C Eb/ P.C. Eb/ P.C Eb/ PC
eV /% eV /% eV /% eV /% eV /%
The control 284.3 54.0 285.5 29.0 286.5 9.7 287.5 33 289.8 4.0
The grafted 284.3 46.0 285.2 24.8 286.3 124 287.5 6.8 288.7 10.0
Y 4
2.2 AFM AFM
: 13.5nm 27.2nm
4 AFM

(a) The control (b) The irradiated

Fig.4 AFM images of carbon fiber surface before and after irradiation
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Fig.5 SEM images of CFRC shear fracture before and after irradiation
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Fig.6 ILSS results of the composite reinforced by the grafted CFs and the control
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Interface property improvement of the composite reinforced by radiation grafted carbon fibers

LI Junging HUANG Yudong WANG Zhuo
(Department of Applied Chemistry, Harbin Institute of Technology, Harbin 150001)

ABSTRACT Radiation processing is a high efficient, energy-saving and environment-friendly technology, and has been widely
used to modify material interfaces. In this paper, simultaneous y-ray radiation graft copolymerization was used to improve surface
property of carbon fibers (CF) with phenolic aldehyde/ethyl alcohol solutions of different concentrations. The CF samples treated
with the solutions were irradiated by **Co y-rays to 30 kGy at a dose rate of 4.8 kGy/h. The grafted samples were characterized with
atomic force microscopy (AFM), scanning electron microscopy (SEM) and X-ray photoelectron spectroscopy (XPS). And
interlaminar shear strength (ILSS) of the composite reinforced by the grafted CFs was compared to the control ( composites
reinforced by the virgin CFs). The AFM measurement revealed obvious morphology changes of the grafted CF. The XPS spectra
showed that the oxygen/carbon ratio and quantity of oxygen functional groups were enhanced efficiently by the radiation graft

copolymerization. And interfacial performance of the composite reinforced by the grafted CFs was enhanced significantly.

KEYWORDS y-rays, Radiation graft copolymerization, Carbon fiber, Composite, Interface
CLC TB332



