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Abstract . The anodic oxidation of PAN-based carbon fiber was carried out in aqueous sodium bicar-
bonate solution to improve mechanical and chemical properties of carbon fiber. A prepreg of the car-
bon fiber epoxy resin was prepared and then fabricated into a laminate to study the interfacial adhe-
sion between the fiber and the matrix resin. The results of the study were summerized as follows © 1)
The increase in tensile strength of treated carbon fiber was more than 11% over that value for
untreated fiber, which seems to be due to removal or etching-off of the defect site of carbon fiber
surface. 2) The change of BET-surface area of the treated carbon fiber by anodic oxidation was not
so significant. 3) IR absorption spectra of the oxidized carbon fiber showed the absorption bands at
3450, 2923, 1720, and 1400cm’!, for Vou, Vcu, Vc=o and vc o respectively, and the peak intensity was
increased with an increase of current. 4) The interlaminar shear stength (ILSS) values of the compo-
sites using the oxidized fiber were increased by about 60% over those of the composites based on
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the untreated carbon fiber. This might be due to an increase of the amount of the surface functional

groups and also to an improved mechanical properties of the fiber as a result of anodic oxidation.
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Table 1. Properties of PAN-Based Carbon Fiber

Density 1.82 g/em?®
Tensile Strength 3.40 GPa
Tensile Modulus 236 GPa
Denier 0.64
No. of Filament Per Tow 12K
Table 2. Properties of YD-128
Form Clear Like Water Liquid
Epoxy Equivalent (g/eq) 184—194
Specific Gravity (20) 1,17
Degree of Polymerization n=0(85%), n=1(15%)
Viscosity (cps) 11,000—14,000

Structure formula of YD—128
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Fig. 1. Process for electrolytic treatment of carbon fibers.

Table 3. Experimental Condition

Current (mA) 50 100 200 300 400
Oxidation Time(sec) 51
Conc. of Electrolytes 5

(wt %)
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Fig. 2. Temp. and pressure profile for laminating mold
process.
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Fig. 3. Short beam test diagram.
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Fig. 4. Change of tensile strength against concentra-
tion of the electrolyte from anodic oxidation of the
carbon fiber in sodium bicarbonate solution (100mA,
51sec).
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Fig. 5. Change of tensile strength against current

from anodic oxidation of the carbon fiber in sodium

bicarbonate solution (bwt% conc.)
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Fig. 6. Change of specific surface area against current

from anodic oxidation of the carbon fiber in sodium

bicarbonate solution (5wt% )
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Fig. 7. Photographs of SEM of carbon fiber from anodic oxidation in a sodium bicarbonate solution (5wt%).
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Fig. 8. FT-IR absorption spectrum of oxidized carbon
fiber.
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Fig. 9. ILSS of composite against current from anodic

oxidation in sodium bicarbonate solution (oxidation

time : 51sec).
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