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Abstract >> In order to save the energy in vehicles using renewable energy, it is
necessary to reduce the weight of parts with polymer matrix composites. Carbon
nanotube (CNT) is the nano-scale reinforcement used to increase the inter-
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 < %V< 0.8):

Lea(L 29 (L2 (1P a4y
P st 0.886+ 4.64( W) 13.32( WJ +14.72( W) 5.6( WJ ) (1)
T pywT W

3
(22
1-(55)

2.2 CNT/epoxy Z2gHliE AlH &=
221 MEx=

CNT+= 7}y =8 A}(Pohang, Korea)?] multi-

Transactions of the Korean Hydrogen and New Energy Society <<



88 CNT S0 T2 ONT/Epoyy SEME 12 %

walled EF2]©] MR99 (D: 5-20 nm, D: ~10 um) A1EL
ARE5FR L, epoxy A= B 318F ANSeoul, Korea)
o] Hlads A A YD-128 AlE 34z KBH
1089 A& AMESIATE T3 CNTE epoxy 549
EU3t A7 BASL7] 9|38} Hielscher AKTeltow,
Germany)<2] ultra sonicator (UP200S)E ©]-8-3}%th
e 20A AR YD-128 S=A]of] CNTE HiL

sonicator 50% amplitude, 0.5% 7+Z OS2 147t S<F
Z18Y5to] AJH A& A CNT/epoxy solution (Fig. 2)

& Zosieck

222 =Rtz AIH HIZ

Compact tension A2 ¢J3] So] sty o]
78S 7B epoxy A9 FHAHOR Qs HA &
Aro] 7= BA7} Qlo] 7o) fo)3t EFL o]&

sto] WHE MejE BES AMgSllth B Fig 13}
2o WA 1% SR, ol ofgd) Hale
EE5 AlFske epoxy AE WEol AR IE &
o] 3ol 7 o AR AL 5 Y= 3
THFig. 3). Section 2.2.10]|4] #H|3t CNT/epoxy
solution®]] FSHAIE Hlof FLof FYsto] HdA=
£ AFsH EFAE Al ONT gho] wket
neat, 0.5 wt%, 1 wt%, 2 wt%, 3 wt%, 5 wt% & 67}
A& ARt A 25 £ Fole AlES
A3A717] Qe A e8s ARgstglen, 120C
Ao = A3HE ZI3solTt.

M

Ultra sonicator (UP2008) CNT/Epoxy solution

Fig. 2. Sonicator for CNT dispersion (left) and CNT/epoxy sol-
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Fig. 3. Fabrication of silicone mold for test specimen
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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 wit% 0.91 MPa-m"?(0.5)

"Standard deviation.
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Fig. 5. Graph of the fracture toughness test results of CNT/ep-

oXxy composites
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Fig. 6. Fracture surface observation of the specimen with-
optical microscope

(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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