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Abstract The fiber composites have been investigated as lightweight structure material platforms for aerospace applications
because their strength can be enhanced by adding reinforcement without a significant increase in weight. In this study, the
fabrication and characterization of carbon nanotube (CNT) reinforced glass fiber composites are demonstrated to enhance
the tensile strength of longitudinal direction along the glass fibers. Due to the reinforcement of CNT in epoxy layers, the
yield strength of fiber/epoxy composites is enhanced by about 10 %. Furthermore, using scanning electron microscopy, analysis
of fracture surfaces shows that mixed CNT in epoxy layers acts as necking agents between fractured surfaces of fiber/
epoxy; thereby, initiation and evolution of crack across fiber composite can be suppressed by CNT necking between fractured
surfaces.
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Fig. 1. Diluted CNT solution in Ethanol. (a) Optical image of CNT on the Si substrate. Inset shows diluted CNT solution in ethanol.
(b) AFM image of dispersed CNT on Si wafer.
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Fig. 2. Characterization of CNT on Si wafer, using atomic force microscopy (AFM). (a) AFM image of CNT on Si substrate for

30 um scan size. (b) Line trace analysis to use AFM of (a). (c) AFM Image of CNT on Si substrate for 10 um scan size. (d) Line
trance analysis to use AFM of (c). Red marks indicate the position of CNT.
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Fig. 3. Analysis of the fracture surfaces in the CNT/epoxy matrix. (a) SEM image shown the fracture surfaces of CNT/epoxy. (b)
Zoomed SEM image shown the fracture surfaces.
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Fig. 4. Measurement of tensile strength with glass fiber composite samples. (a) Fiber composite sample mounted in the testing machine.
(b) Stress-strain curve of glass fiber/epoxy composites. (c) Schematic Diagram of CNT-reinforced glass fiber/epoxy composites.
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‘. (c)

Fig. 5. SEM images shown the fracture surface of glass fiber composites. (a) The fracture surface of fiber/epoxy reference sample,
(b) Zoomed image shown fracture surface of the reference sample. (c) The fracture surface of 3 wt% CNT-reinforced composite. (d)
Zoomed SEM image shown the yellow box in (c).

Fig. 6. SEM images shown fracture surface of CNT reinforced fiber/Epoxy composites. (a) SEM image shown glass fibers and CNT/
epoxy. (b) Zoomed SEM image shown the yellow box in (a). (c) Additional zoomed SEM image shows the CNTs dispersed in the

epoxy.
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