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Abstract In the present research, the reinforcement effect

of vapor grown carbon nanofiber (VGCNF) was studied in

relation to the mechanical properties and electrical con-

duction behavior of fabricated nanocomposites. Different

weight fractions of nanofillers into epoxy resin, from 0.05

to 1 wt% and up to 2 wt% for mechanical and electrical

properties were investigated. It was found that the optimum

improvement in mechanical properties of nanocomposite is

obtained at 0.25 wt% of carbon nanofibers. At this filler

content, 23 % enhancement in tensile strength and 10 % in

flexural strength have been observed. The degree of the

VGCNF dispersion has been monitored by means of vis-

cosity variation of the suspension during the sonication

process to obtain the optimum sonication time. Finally, the

quality of the dispersion for post-cured nanocomposites is

characterized by fractured surfaces using the scanning

electron microscopy. Agglomerates had a direct effect on

the reduction of tensile and flexural strength of nanocom-

posites. The electrical conductivity was obtained by means

of surface measuring method. The optimum amount of

filler for the generation of a fine electrical conductivity was

found to be around 0.5 wt% of VGCNF. After the thresh-

old point, the electrical conductivity of nanocomposites

was slightly raised in spite of adding more filler contents.
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Introduction

The discovery of polymer nanocomposites by the Toyota

research group has opened a new door in the field of materials

science. In the last 20 years, many researchers in industry

and academia have been attracted to this highlighted branch

of nanoscience for the economic and low weight advantages

of nanocomposites. On the other hand, nanocomposites are

considered as one of the best strategies to be attained for their

weight saving and finally the energy saving potentials [1].

Polymer-based materials have many features in addition to

their low weight, low cost, ease of processing and shaping,

and corrosion resistance and high strength to weight fraction

[2]. The applied nanofillers in their research [2] are carbon

nanofibers (CNFs). They are hollow cylinder with diameters

typically in a range of 50–500 nm and lengths of a few tens of

microns giving high aspect ratios (length/diameter [100)

with parallel and homogeneous alignment of nanoscopic

graphene layers along the axis [3]. By adding CNF fillers into

the polymer matrix, some of the properties of polymers can

be changed due to the intrinsic physical nanoparticles

properties [4–6]. By adding CNF into the polymer matrix,

many intrinsic properties of based-polymer such as physical,

mechanical and also electrical conductivity can be changed

and lead to apply CNF in various sciences, for instance,

electromagnetic interference (EMI) shielding [5], electro-

static discharges (ESD) protection [2, 7], electronics, bio-

sensors and biocatalysts automotive and aerospace

applications [8, 9]. In Table 1, a review of mechanical

properties (tensile strength and stiffness) of various CNF
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