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A Study on the Mechanical Properties of Epoxy
Composites Using Carbonnanotube
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Abstract : Carbonnanotubes are considered as one of ideal fillers for polymer composites because of their

outstanding mechanical properties. In this study, the CNT/epoxy nanocomposites were fabricated with the

different weight contents and lengths of CNT. Tensile test and hardness test were carried out to

investigate the mechanical properties of the CNT/epoxy nanocomposites. The results clearly showed that

the tensile strengths of the nanocomposites were greater than that of the pure epoxy.

In addition, the

nanocomposites with length of 80 pm and 1.0 weight percent CNT showed the best tensile strength.

However, the Vickers hardness of nanocomposites were almost the same values regardless of the weight
fraction and length of CNT. The CNT has little effect on the pyrolysis temperature of epoxy, so the

pyrolysis temperature of CNT/epoxy nanocomposites were almost the same.

The fracture surface of

CNT/epoxy nanocomposites were much rougher as the CNT content and length increased.
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Table 1 Specification of multi-wall cabonnanotube

. Diameter Length Molecular
Series (nm) (um) weight
1 (g/mol)
CM95 15 10 12
CM150 15 40 12
CM250 15 80 12
CM280 15 200 12
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Fig. 1 Specimens for tensile testing
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Fig. 2 Schematic diagram of CNT/epoxy composites

fabrication process
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Fig. 3 Tensile strength of the CNT/epoxy
nanocomposites

2 28T vt opye), Ao Zatels & 9

e WA itk B JIZANE 2, B Y

Ztoll HlBte] & FIHHE 7}X]E CNTE A7t

AA73st %?WHEOH A 4
gk A3E YR

3k, ONTY 387} 718 2 CM280% A7}
T YEEFA 59 Hit AR EE CM2509] 7%
EHRTE 0358 WA UeEth oA we 2
ZIHZ 7R E YA ONT A$odE o ZA
FA e ARHRH| FA] Fol FAARY 7]
AA EAS A Aoz Hlg Z=3IF CM280
2 CM25000 M3t EA4ke] ool UoH,
olo] WE HlFYg E4tel o3ty YrEIAS
o] Hat AR ETE Holxl ARE AAZIT

T8 Z3st T

3.2 AEAH

Fig. 4°] CNT &34} H7lEe] w2 CNT/Ol
Al e BdA e vAL AEE 233
YEeRdTE HIAZ~ HAe
17379] f&o] vl
NYEF2Z 0.5

CNTZ} 7Hd YB35 Aert &5

d

=t} oA %
AZ AFEE CNT Z7)o Hl8) A9
ul-$- I, GHAT FHFZFoE S5

2t 8N 2 oh ofy gt mu I

Mot oo rt r2 M H mlo

2

8 SAAUTULA 243 W42, 20204 82

M=l 7|AH E4o

H
o
oy

—m— CM 95
- @ CM 150
30 A CM 250
- CM 280)
&, u
28 "ff‘\\X“\-;/v\A
o % N me A ]
s T3 ES .
e
L 5.
[
@
o
[ =
B 241
e =
%
i}
S 224
=
20

T T T T T T
Epoxy 0.01 wt.%0.05 wt.%0.10 wt.%0.50 wt.%1.00 wt.%

Specimens

Fig. 4 Vickers hardness of the

nanocomposites
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