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Research Status on the Carbon Nanotube Reinforced Nanocomposite
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ABSTRACT

Carbon nanotubes(CNTs), since their first discovery, have been considered as new promising materials in
various fields of applications including field emission displays, memory devices, electrodes, NEMS
constituents, hydrogen storages and reinforcements in composites due to their extra-ordinary properties. The
carbon nanotube reinforced nanocomposites have attracted attention owing to their outstanding mechanical
and electrical properties and are expected to overcome the limit of conventional materials. Various application
areas are possible for carbon nanotube reinforced nanocomposites through the functionalization of carbon
nanotubes. Carbon nanotube reinforced polymer matrix nanocomposites have been fabricated by liquid phase
process including surface functionalization and dispersion of CNTs within organic solvent. In case of carbon
nanotube reinforced polymer matrix nanocomposites, the mechanical strength and electrical conducting can
be improved by more than an order of magnitude. The carbon nanotube reinforced polymer matrix
nanocomposites can be applied to high strength polymers, conductive polymers, optical limiters and EMI
materials. In spite of successful development of carbon nanotube reinforced polymer matrix nanocomposites,
the researches on carbon nanotube reinforced inorganic matrix nanocomposites show limitations due to a
difficulty in homogeneous distribution of carbon nanotubes within inorganic matrix. Therefore, the
enhancement of carbon nanotube reinforced inorganic nanocomposites is under investigation to maximize the
excellent properties of carbon nanotubes. To overcome the current limitations, novel processes, including
intensive milling process, sol-gel process, in-situ process and spark plasma sintering of nanocomposite
powders are being investigated. In this presentation, current research status on carbon nanotube reinforced
nanocomposites with various matrices are reviewed.

A 71E 2AY FAE S5EE F dE ddez

. ME Zbsguk g Qlth, E3] ©AULEHIF 43" Ue

BPARE HabeFRY $5% 244 469

€21} 57 B (carbon nanotube, CNT)E 1991 4 ©Blo] A 1onm %9 &A& A0 = Qs 7]
Ag WY oF ¥ ZE, d 2 WINAEE, = 249 @48 IEE + A AL A
F2ARed, DEAH, AAPEEY T $F 2 AT 5 d¢ Re2 Jlu=D Yk 19989
g BEHo2 Qe FED tAaEdol, mrg & ol% TEA 7)AE ADoF SAU-EH/uH
A, AFAR R BgAE BAAS A9 Boll A gaveRREs R grdeRosey 4

dapetr) 69 AR T



E L g4auxRE 9 248 249 =24 54 v

Young's Thermal

Materials Dia(::;’e)ter St(rGeFr:g)th Modulus Conductivity l()gelr;?\g);
(GPa} (W/ImK)
Boron 140 3.3~4.0 370~400 100~200 2.3~25
SiC 15~145 2.9~4.0 210~-400 70~110 2.5~3.5
Al,O3 20 1.5 380 30 3.9
Carbon fiber 7-13 2.1~5.0 240~500 250~600 1.7~21
Aramid fiber 12 3.0~3.6 70~180 0.3 1.4
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Researcher Reinforcement Matrix Fabrication Form Performance
O. Lourie et al. Verify effect of curing shrinkage
(1998) SWNT Epoxy in CNT/epoxy system
. Mixing of oxidized . . .
L. S. Shaffer et al. SWNT Poly(vinyl &dispersed ) Small increasing of elastlc. lflodul‘us
alcohol) . . Film | Insulator/conductor transition with
(1999) (~60wt%) CNTs with solution of . . .
PVOH increasing CNT volume fraction
PVOH
Mixing of pretreated
Z. Jia et al. CNT by AIBN . Verify chemical bonding between
(1999) SWNT PMMA and solution of Film CNT surface and matrix
PMMA
P n P "
D. Qian et al. MWNT Mixing of dispersed ) 42% enhancement of elastic
(2000) ©.5vol%) PS CNTs Film modulus
with solution of PS 25% enhancement of strength
Mixing of surfactant
X. Gong et al. CNT Eno assisting dispersed Film 30% enhancement of elastic
(2000) (~1wt%) poxy CNTs with epoxy modulus
solution
S :
Mixing of dispersed 150% enhancement of elastic
R. Andrew et al. CNTs modulus
(1999) SWNT Pitch with melten Pitch and Fiber 90% enhancement of strength
' L. 340% enhancement of eletric
spinning L.
conductivity
" Injectlo.n o.f CNTs " 1000times enhancement of electric
B. Vigolo et al. SWNT PVA within Fiber & conductivity
(2000) PVA scflut?on and Ribbon 9-15GPa elastic modulus
spinning
A. A. Mamedov et Repeated dipping of
al. SWNT PMMA dispersed CNT and Film 20 times enhancement of strength
(2002) PMMA solution
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Researcher  [Reinforcement Matrix Fabrication Form Performance
i Metal .
H. 2;'0? al. SWNT Co, Ni electoless plating coated Investlga.t:;nr(:-fCNT/metal
( ) CNTs interface
- . 80% increasing of elastic
K. (llt;’gz‘) al- SWNT Ti, Al r(:xwl:froafnﬁl;?t :,"r:sTs'ifl Bulk modulus in Ti
g Strength decreases in Al
S:R. Dong et al. SWNT Cu Mixing of CNTs and .Cu Bulk 10% strength enhancement
(2001) powder and hot pressing
superconductivity like
B. Q. Wei Mixing of CNTs and Al behavior at cryogenic
(1999) SWNT Al powder and hot pressing Bulk condition
conductivity decrease at RT
. Deposite SWNT on powder . . .
. 1. Slight!
A. Peigney eta SWNT Ceramic/metal | surface (composite powder) Bulk 1Bty ncreases in
(2003) . toughness
and hot pressing
0,
G.-D. Zhan et al . Mixing of dispersed CNT and 300% toughness
(2003) SWNT Alumina Nano alumina powder and SPS Bulk enhancement
p degradation of hardness
i 1
Dlspear:: ,(;lNXI,:):[‘sEu(;fgc ant 200% toughness
. . o
J. Ning et al SWNT Silica Obtain composite powder by Bulk enhancel.nent with 100%
(2003) bending strength
sol-gel process and hot
enhancement
pressed
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