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Abstract
In this paper, the surface treatment of carbon fiber was carried out by deionized water ultrasound,
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concentrated nitric acid immersion and concentrated nitric acid ultrasound, and the effects of these
treatments on the microstructure, surface chemical composition, phase structure and tensile strength
of carbon fiber, as well as the structure and mechanical properties of modified carbon fiber rein-
forced epoxy resin composite materials, were discussed. At the interface between the modified car-
bon fiber and the resin matrix, the synergistic effect of nitric acid oxidation and ultrasonic treat-
ment is very significant. At the interface of modified carbon fiber and resin matrix, nitric acid oxi-
dation and ultrasonic treatment showed a very obvious synergistic effect. It is found that nitric acid
oxidation and ultrasonic treatment have a significant improvement effect on the surface of carbon
fiber. Nitric acid treatment led to a significant increase in the surface roughness and the number of
oxygen-containing functional groups of carbon fiber, while ultrasonic treatment made carbon fiber
show better dispersion, but also increased the specific surface area and oxygen-containing function-
al groups of carbon fiber. On the basis of surface treatment, through further interface design, a clos-
er bond between carbon fiber and resin matrix is successfully achieved.
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Figure 1. SEM images of carbon fiber after surface treatment by different modes
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Figure 2. EDS spectra of carbon fiber after surface treatment by different modes
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Table 1. Changes of the element content of carbon fiber after surface treatment by different modes

%1 FRHARELEERAEEATESBOEL

) TLEREE
PR AT 4
JE 54 Cl% JUE 45340 0/% o/C
i 7K 95.65 4.35 0.05
60°C LB /Kil 75 AbEE 2 /B 91.47 8.53 0.09
60°CIRESER A IR I 2 /N 88.71 11.29 0.12
60 °C il B V75 Vi 75 Ab R 2 /B 87.04 12.96 0.15
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Figure 3. Changes of Tensile strength of carbon fiber after surface treatment by
different modes
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Figure 4. XRD patterns of carbon fiber after surface treatment by different modes
B 4. TEIAREALEFRTLER XRD

Table 2. Phase structure parameters of carbon fiber after surface treatment by different modes

2. FRIAFRRELEGHRAHERIBELSH

‘ (002) s AV T (100) s P4V
WReT 4
20/° d/nm Pirad L./nm 26/° d/nm Pirad Lo/nm
ik 2461  0.362 0.0707 2.10 4429  0.205 0.0113 13.80

60°C 2 BTG A AL 3 2 /N 2463 0.361  0.0708 2.09 4428 0205 0.0113 13.80

60 CIRESERIA IR 2 /NI 2463 0.361  0.0703 2.11 4429 0205 0.0114 13.78
60°C AH BRI VR 75 AL 2 /N 2477 0.358  0.0724 2.06 4416 0205 0.0115 13.60
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Figure 5. Comparison of tensile strength and flexural strength of carbon fiber
composite materials reinforced with different surface treatments
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Figure 6. Schematic diagram of action mechanism of carbon fiber modified by nitric acid-ultrasonic surface
treatment
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