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Nanoparticle Effect on Durability of Carbon fiber/
Epoxy Composites in Saline Water Environment
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ABSTRACT: This study was conducted to investigate the durability of carbon fiber/epoxy composites (CFRP) in a saline water environment. The
carbon fiber/epoxy composites were modified to use nanoparticles such as carbon nanotubes and titanum oxide. These hybrid composites were
exposed to a saline water enviromment for a certain period. The weight gain according to the immersion time, a quasi-static tensile test, and
micro-graphic characterization were used to investigate the samples exposed to the saline water enviromment. The weight gains increased with
increasing immersion time. The weight gains of the hybrid composites were lower than that for pure CERP throughout the entire inumersion time.
The tensile strengths decreased with increasing immersion time. The tensile strengths of the hybrid composites were higher than that of the pure
CERP throughout the entire immersion time. The pure CFRP was observed to be more degraded than the hybrid composites in the saline water
environment. Therefore, it was concluded that the addition of nanoparticles to CFRP could lead to improved durability in a saline water

environment.
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Fig. 2 Weight gains of specimen according to immersion time in
the saline water
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Fig. 5 Tensile strength of TiO,/CFRP composites as a function of
the immersion time in the saline water

Fig. 6 SEM micrographs of the fracture surface of the strand
type specimen (a) CFRP (b) CNT/CFRP (c) TiO,/CFRP
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Fig. 7 SEM micrographs of the fracture surface of the strand
type specimen after immersion of 60days in the saline
water at room temperature (a) CFRP (b) CNT/CFRP (c)
TiO,/CFRP

Fig. 8 SEM micrographs of the fracture surface of the strand
type specimen after immersion of 60 days in the saline
water at 80C (a) CFRP (b) CNT/CFRP (c) TiO,/CFRP

ol =E3A717] BT Aok A 3 AMAG o] HlwH 43}
H 2S¢ 7 AUtk 28 e dAE F7AR AIRE 7159
CFRPAIEH ] ¥18) Pulloutd A#20]23E F4Ho 2
B ARAgdEo] Bot it 2e & & Utk
Fig 82 1.29] AZ=a7ol] 6023t =2AIZ) 2 A <l
A pge AAET AR BAW Aol Fig, 79 AL
3 Hlwate] o AHHF o] opld Ege Btk 53, 7]
£29] CFRPE| -9 Pull-out® F-&Eo] AA A YeRstth oA
A&, Teo) AS ALRT FEATI golaled A
oF FAIZke] Ade] HS dsbd AaE AtEthMoon et al,
2008; Prolongo et al., 2012).

Fig. 95 129 g8l 1209 59 AR 2 AJ3s

= ety

Fig. 9 SEM micrographs of tensile fracture surface of the
specimen after 120days in saline water at 80C (a) CFRP
(b) CNT/CERP (c) TiO,/CFRP (d) micro crack
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