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Effect of Carbon Fiber Surface Characteristics on Interfacial

Properties of Carbon/Epoxy Composite

LI Zhaotong' LI Long' WANG Zaiduo’ YANG Yunhua'
(1 Science and Technology on Advanced Functional Composites Laboratory,
Aerospace Research Institute of Materials & Processing Technology , Beijing  100076)
(2 Beijing First Military Representative Bureau of Navy Equipment Department , Beijing 100076)

Abstract In order to study the quantitative relationship between the surface characteristics of carbon fiber and
the interfacial shear strength of carbon/epoxy composite. The surface morphology, specific surface area and surface
chemical characteristics of T800—grade carbon fibers were characterized by scanning electron microscopy, specific
surface area analyzer and X—ray photoelectron spectroscopy. The interfacial shear strength (IFSS) of the composites
was characterized by the micro—debond test. Based on the test results of specific surface area of carbon fibers, the
real interface area was calculated and taken into account, while the influence of interfacial area and chemical
characteristics on the IFSS was analyzed. The results show that there are obvious differences in the specific surface
area of T800—grade carbon fibers with different surface conditions, and the difference in specific surface area of the
carbon fibers treated by the two desizing processes is 25.4%. It shows a good linear correlation between the real
interfacial shear strength (IFSS’), calculated based on the real interfacial area, and the surface oxygen—carbon ratio
of carbon fiber, and the coefficient of determination reached 0. 94. It is demonstrated that increasing the specific
surface area and the surface oxygen—carbon ratio of carbon fiber are effective methods to improve the interfacial shear
properties of composites. Moreover, it also provides a new way to quantitatively study the influence of physical and
chemical characteristics of the carbon fiber’s surface on the interfacial properties of the composites.

Key words Carbon fiber, Specific surface area, Interfacial shear strength
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Fig. 1 SEM images of surface and cross section of

TG800 carbon fibers
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Tab. 2 Specific surface area of CFs

BEG g c  Coemd =S
/m?eg7! ! /pm /pm
TG800-1I 0.471 0.87 18.5 23.6
TG800-11 0.631 1.50 18.5 31.6
TG800-11I 0.648 0.62 18.5 32.4
TG800-1V 0.614 1.85 18.5 30.7
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Tab.3 Surface element composition of CFs
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TG800-1 79.5 14.9 3.0 2.6 22.5
TG800-I1 84.4 10.1 0.8 47 12.9
TG800-I1I 83.2 10.1 2.9 3.8 15.6
TG800-IV ~ 94.0 3.6 1.5 0.9 5.4
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Tab. 4 Relative contents of functional groups on
the surface of CFs

Peak 1 Peak2 Peak3 Peak4 Peak5 Iithfx

A= ==
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TG800-1 59.1 13.9 23.5 1.9 1.6 40.9

TG800-11 73.8 17.7 4.2 1.6 2.7 26.2

TG800-11I 69.1 18.6 6.7 33 2.3 30.9
TG800-1V 80.3 13.4 6.3 - - 19.7
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Fig. 3 Linear fitting correlation between the two of interfacial shear strengths and the surface oxygen—carbon ratio of carbon fiber
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