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Effect of Anodized Carbon Fiber Surfaces on Mechanical Interfacial Properties of Carbon
Fibers-reinforced Composites

Soo-Jin Park™", Jin-Suk Oh’, and Jae-Rock Lee’

ABSTRACT

In this work, the effect of anodic oxidation on surface characteristics of high strength PAN-based carbon
fibers was investigated in mechanical interfacial properties of composites. The surface properties of the carbon
fibers were determined by acid-base values, scanning electron microscopy (SEM), X-ray photoelectron
spectroscopy (XPS), and contact angles. And their mechanical interfacial properties of the composites were
studied in interlaminar shear strength (ILSS) and critical stress intensity factor (Kic). As a result, the acidity or
the O,/Cys ratio of carbon fiber surfaces was increased, due to the development of the oxygen functional
groups. Consequently, the anodic oxidation led to an increase in surface free energy of the carbon fibers,
mainly due to the increase of its specific (or polar) component. The mechanical interfacial properties of the
composites, including ILSS and Kic, had been improved in the anodic oxidation on fibers. These results were
explained that good wetting played an important role in improving the degree of adhesion at interfaces between
fibers and epoxy resin matrix.
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Fig. 1 Chemical structures of 2EP and DDM.
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Table 1 Acid-base values of anodized carbon fibers
Current density Acid values Base values
[mA] [meq.g’] (meq.g"
as-received 15.1£0.1 20.2+0.2
2 35.1£0.3 20.1:0.2
4 64.2+0.2 20.1:0.1
8 343102 20.1£0.1
16 36.5+0.1 20.140.2
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Table 2 Chemical compositions of the anodized carbon fiber
surfaces from XPS analysis

Current density Cis Nis O
2 Ois/Cis
fA-m™] AT[%] AT[%] AT[%]
0 743 14 243 0327
2 73.5 14 25.1 0.342
4 68.8 0.7 306 0.445
8 72.1 14 26.5 0.368
16 69.7 1.5 289 0414
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Fig. 3 Photographs of SEM of carbon fibers made with and without anodic surface treatments.



20 wh4270- 271 4-0] F 2}

LSSUREE S8 S LAEG 1A

= d
=

> c
2

=}

Z b
2

<

1 t 1 1 1 L 1
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber [cm"]

Fig. 4 FT-IR spectra of the anodized carbon fibers studled
(a: as-received, b: 2, ¢: 4, and d: 8, e: 16 Am?)
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surface free energy (y,) in wetting liquids (Subscript:
L), measured at 20C

Wetting liquids yimim? 73 imim* yo/mim?
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Fig. 5 Changes of specific surface area vs. current density from
anodic oxidation of carbon fibers.
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