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Tribological Property of Surface Modified Carbon Nanotube
Reinforced Polymer Matrix Composites

Abu Bakar Sulong and Joohyuk Park'
Dept. of Mechanical Engineering, Sejong University

Abstract — Various carbon nanotubes (CNTs) are added into the epoxy matrix as reinforcements to investigate
the effect on the wear behavior. Effects to the tribological properties of different loading concentrations and types
of surface modification are investigated by using a linear reciprocal wear tester. As increasing the concentration
of CNTs shows the reduction of the wear loss. Moreover, surface modified CNTs give better tribological property
than as produced CNTs. It is due that the functional groups on the surface of CNTs increase the interfacial bond-
ing between CNTs and epoxy matrix through chemical bonding. Changes in worn surface morphology are
observed by optical microscope and SEM to investigate the wear behavior. CNTs in the epoxy matrix near the
surface are exposed and it becomes the lubricating working film on the worn surface. It reduces the friction and
results in the lower surface roughness morphology in the epoxy matrix as increasing the contents of the CNTs.
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Fig. 1. Schematic of MWNTs surface modification
process [6].
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Fig. 2. FT-IR result of surface modification.
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Fig. 3. Wear tester and test specimen.
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Fig. 4. Variatins of wear loss of MWNTS reinforced
epoxy composites with CNTs concentration(wt%) and
functional group types.
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Fig. 5. The optical microscopic images of worn surface
3 wt% specimens (a) pure epoxy, (b) AP-MWNTS, (c)
Carboxylated MWNTs and (d) ODA-MWNTs.

oA o ATk w3 Ay Ao g
5B A7t E3EA] e = o E A9} v 2E)
o 0.1 wt% A7t Aol 28%, 3.0 wi% H7F Ao
77%2] vlR7ZAIL o] Foi i),

g AP-MWNTe Hjsle] FR7/0dE Bhvef
BE A7S 7490 R 53 Uk e RaE
t}. o]E BAveFHEY FH &9 7erIvt 2
BAp pRieke] AgES ST, A el &
ke fgslA &) WESE gk e w4
vheBHol g =9EE 715719 Zol7t 71 ODA-
MWNTe} 7§ &2 715715 ke 71284 MWNT

o) Wlaed vk Ego] W Zo] DAL
BapeRE e BEAES) ey vAE B
bR Wrigel Eoke Fig s vheEde] E
W AR AW F Aok dbFe g wiRe Hde
Fol 3 o ol 2dol skl KUy
2]3}te] adhesion peelingel] 213l wbAslAl Ho)
Eﬂd peeling &2 nlRA o) ME"Q“*H piad]
FE NEA G0 &5 B9 A9 Bae
Aol Al vielel 28 Fol wol B, W
SR EE sk MY B REPY F2
shaele] B@gh olde mhEEs I A8
Fol| 7bjo] AT BRI} vhold ghe
©Aavte F4sl viEEE Zarle S8 98
3t Aoz HrpE, S RE} Bol HrhE AjH
o] mEYAE TRl FEEE Ao FEHEU
Fig. 62 o2 A9l vixdo] th3lh SEM &2 2
FE RAFI Ju}. FE A 5 o FA] Al

o3
o2 2

Bz ore



Fig. 6. SEM Images of worn surface (a) pure epoxy, (b)
with carboxylated MWNTs.

Fig, 7. SEM Images of fracture surface (a) AP-MWNT5,
(b) with carboxylated MWNTs.
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