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yhm2010@koreatech.ac.kr Abstract >> |n order to save the energy in vehicles using renewable energy, it is

necessary to reduce the weight of parts with polymer matrix composites. Carbon

Rec_eived 24 January, 2021 nanotube (CNT) is the nano-scale reinforcement used to increase the inter-
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Accepted 28 February, 2021 laminar strength of fiber reinforced composites or enhance the fracture tough-
ness of polymer. However, since the degree of improvement in mechanical prop-
erties varies according to the various experimental conditions such as shape of
reinforcement, types of matrix and dispersion of reinforcement, research to find
the optimal conditions is essentially needed. In this study, CNT/epoxy compo-
sites with different CNT concentration were fabricated under the same con-
ditions, and the optimal CNT content (2 wt%) was found through Mode 1 fracture
toughness test. Furthermore, through optical microscopy, it was confirmed that
the fracture toughness was rather decreased due to the CNT aggregation when
the CNT content exceeded 2 wt%.
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Fig. 1. Specimen of mode 1 fracture toughness test (ASTM
D5045-99)
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Mode 1 fracture toughness equation

where (0.2 < LW< 0.8):
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Fig. 2. Sonicator for CNT dispersion (left) and CNT/epoxy sol-
ution (right)
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2.3 Optical microscopy
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Fig. 4. Schematic of optical microscopy
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Table 1. Fracture toughness test results of CNT/epoxy com-
posites according to the different CNT concentration

CNT content Fracture toughness
Neat 1.48 MPa'm'?(0.21)
0.5 wt% 1.49 MPa-m"?(0.23)
1 wt% 1.62 MPa-m"?(0.23)
2 wt% 2.06 MPa-m"?(0.24)
3 wt% 1.68 MPa-m"?(0.37)
5 wt% 0.91 MPa-m'?(0.5)

"Standard deviation.
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Fig. 5. Graph of the fracture toughness test results of CNT/ep-
oxy composites
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(b) 3 wt%

Fig. 7. Fracture surface observation of the specimen (a) 0.5 wt,
(b) 3 wt% CNT/epoxy composite with SEM
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