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Dispersion and property evaluation of nanocomposites by aspect ratio of MWCNT
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ABSTRACT

Tensile and flexural properties and electrical conductivity of MWCNT/epoxy composites with different aspect
ratios of MWCNTs were compared. The MWCNT/epoxy mixtures were prepared by mechanical dispersion methods
using a homomixer and a threc-roll mill, and then composite samples were fabricated by compression molding
process. The fractured surfaces of the samples were observed by SEM in order to evaluate the degree of
dispersion of MWCNTSs. The addition of MWCNTSs into epoxy resin improved its tensile strength by 7.0% while
its flexural strength increased slightly as compared with the one without MWCNTs. In the case of MWCNTs
having highest aspect ratio, the mechanical properties of the composites were decreased. When the contents of
CM-95 MWCNTs were varied, maximum of tensile and flexural strengths occurred at 1wt% and 0.5wt%,
respectively. From the higher contents than these, tensile and flexural strengths of the composites decreased.
Electrical conductivities of in-plane and thought-the-thickness directions of MWCNT/epoxy composites were
measured using a two-point probe method. They increased with the increase of the aspect ratios and concentrations
of MWCNTSs in the epoxy matrix.
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Fig. 1 SEM morphology of MWCNT with respect to aspect ratios: (a) C-CNT; (b) CM-95; and (¢) CM-100.

LA E
thE 8 gL EB(MWONT, multi-walled carbon nanotube)=
5 7IAIA, Ad7ld 2 43 BEAY @ &S FAmE
Qe BAAR ol 21 AR 1eHT Uk [15]
b MWCONTE -2 &AM (aspect ratio)® ¢18) 27 &
‘o] ISR vl whe sk whgAdel Z19lst iy g4l
Az el St Gl Aol BAbA9)7) offchs W 7}
A Yoix BEFYRE Axsh=d] oHEo] Qi 19l
g MWCNT2] o7iah BAF 22 el Awof ube) BaAr
7IAH 43 A7y B0 24 gkl 4= gloh ®Wat opy
gt 71E9 34E B3 AixE MWONT B3se 9]
2%, MWCNT Zgfo| 34 o2 <¢lsle u4ds
W=7 ofeha & A Qlch6e-8). ofHe] FA 1
Adeg 7hxl smuide] ogr g3y 2&ut uxE o]
75}—‘: sonication E«A g o] gshgrh o|# HME-L MWONT
g guo] BAelrlole golsht o 2 Babsle sl
Oﬁﬁﬁlx tofi= “H'r %9~ 4 Apol& MWONT/2] S8k
& FIAFIHEA et AdRES A MWONTE 327
Well 213 A7 393 ghylo] H45a Qo) of wiy
= AMEE B3l i Hold MWONT £4F &nkg <lslo]
714" BAAZ ZFsitta HaoEan 9oy, 10]. MWCNT7}
=3 IER E3A=Y 71741 o A7E B AelAs
50~200 [11], 100~1000 [12], 1000~4000 [13,14}52] ciokst 3§
F8lE 7Fs MWONT7ZF AMREIQc e olF @t &
59 g 2 MWONTSHS: AR L MWONTS] 3
7t el whE BAE #elo et webd 2ol
M AL o 2 2olE Hols Al 79 MWONT
sty BRI Aol BetdiEe] A AH/A A B4
WEHE Belslaat shdch. 3 MWONTE 71413 Bat upd
A TREAS 3GEY WHE olgslo] ofZAlo] Eisigie
H MWCNT 371 59| sl
Y B4 A7) A=sg gelaigit.

HD o’ ’,4 L —{0

by
E‘,’L r_::{_,'
o

o

dz
o

2.

2 1o
U orlo i
Mr‘ o,
o S

op

i

D

e g 9t 9 B

he

2. AlEAIZ 9 A

21 AFSRE Y MWCNT/O| ZEA| =X EEE A=
ANEA] SRS FA(YDI28)2E ZA] (KBHI089
109 AR AMgste] Alzsloich B ERA gAust
thE MWONTE ARSI Mg 5718 Table 19]] ve}
Wdek od7iA gl AT Zole) $7b gresRE ALt
&kelrh C-ONT (Chopped CNT, ACNTY= &0 CVD 2ok
AZE Aolm, CM-959F CM-100(3Hsh} e} = Thermal CVD
ZHoz ARFE Aotk Fig. 12 L3 MWCNTQJ SEM
ojm|x] ApxloRA] gafujo] whE Zo] zolg T
7] Fevk obd HEHOE gHst

22
o
@]
.Z
5 &
&
o
o,
o o
o8

Table 1 Dimensions of MWONT with respect to aspect mtios

Trade name Diameter Length Aspg:t Manufacturer
(nm) (pm} ratio
C-CNT 5-20 1~3 160 ACNT
CM-93 10~15 10~20 1200 Hanwha
CM-100 10~15 150~260 14000 nanotech
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Fig. 2 Schematic diagram of dispersion method of MWCNT in epoxy
resin using a three-roll mill.
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Fig. 3 Schematic diagram of hot press process.
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Fig. 4 Specimens for evaluating mechanical properties: (a) tensile and
(b) 3-point bending.
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Fig. 5 Schematic diagram of measwrement system of electrical conductivities.
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Fig. 6 FE-SEM morphology of fractured surdface of MWOCNT (1wi%) /epoxy composites with respect to aspect ratios: (a) C-CNT (b)) CM-95

and (c)CM-100.
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Fig. 7 SEM morphology of fractured surfaces of MWCNT/epoxy composites with respect to (V-95's concentrations: (a) 0.5wt%s (b) 1wi% ()

2wty and (d) Iwt%
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Fig. 9 Tensile properties of neat epoxy and MWCNT (CM-95)/epoxy
composites with respect to concentrations.
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Fig. 16 Flexural properties of neat epoxy and MWONT (1wi%)/epoxy
composites with respect to aspect raties of MWCNTs.
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Fig. 13 Hectrical conductivity of MWCNT (CMH95)/epoxy composites with
respect to concentrations.
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