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Abstract: In this work, the anodic oxidation of carbon fibers was carried out to enhance the mechanical interfacial
properties of carbon fibers-reinforced epoxy matrix composites. The surface characteristics of the carbon fibers were
studied by FTIR, X-ray photoelectron spectroscopy (XPS), and scanning electron microscopy (SEM). Also, the
mechanical interfacial properties of the composites were studied with interlaminar shear strength (ILSS), critical stress
intensity factor (Kjc), and critical strain energy release rate (Gic). The anodic oxidation led to a significant change in
the surface characteristics of the carbon fibers. The anodic oxidation of carbon fiber improved the mechanical inter-
facial properties, such as ILSS, K¢, and Gjc of the composites. The mechanical interfacial properties of the composites
anodized at 20% sulfuric/nitric (3/1) were the highest values among the anodized carbon fibers. These results were
attributed to the increase of the degree of adhesion at interfaces between the carbon fibers and the matrix resins in the
composite systems.
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Figure 1. FTIR spectra of anodized carbon fibers as a function of
electrolyte concentrations: (a) as-received; (b) 20% HNOs; (c) 20%
H,SOy; (d) 20% HNO;:H,SO, (3:1); (e) 20% H,SO,:HNO; (3:1).

(e)

(d)

(©

Intensity

(b)

— ]

T Ll I
900 600 300 0

Binding energy(eV)

I
1200

Figure 2. XPS spectra of anodized carbon fibers as a function of
electrolyte concentrations: (a) as-received; (b) 20% HNOs; (¢) 20%
H,SOg; (d) 20% HNO;:H,SO, (3:1); (e) 20% H,SO,:HNO; (3:1).
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Table 1. Chemical Compositions of the Anodized Carbon Fibers

XPS
Specimens
Cls (at%) Ols (at%) le (at%) Ols/Cls
as-received 80.81 13.43 2.97 0.166
HNO; 74.55 21.05 1.52 0.282
H,SO, 72.05 21.23 1.65 0.295
HNO;:H,SO, 71.91 21.15 3.1 0.294
3:D
H,SO,:HNO; 67.54 24.54 421 0.363
(3:1)

Figure 3. SEM images of anodized carbon fibers as a function of

electrolyte concentrations: (a) as-received; (b) 20% HNO;; (c) 20%

H,S0,; (d) 20% HNO;:H,SO, (3:1); (e) 20% H,SO,:HNO; (3:1).
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Figure 4. ILSS of the composites as a function of electrolyte con-
centrations: (a) as-received; (b) 20% HNOs; (c) 20% H,SO,; (d)
20% HNO;:H,SO, (3:1); (e) 20% H,SO,:HNO; (3:1).
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Figure 5. K;c and Gyc of the composites as a function of electrolyte
concentrations: (a) as-received; (b) 20% HNOs; (¢) 20% H,SO,; (d)
20% HNO;: H,SO, (3:1); (e) 20% H,SO,:HNO; (3:1).
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