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Carbon nanotubes (CNTs) and graphene have attracted considerable attention in
recent years because of their unique physical properties. Due to the extraordinary
properties of CNTs and graphene, nanocomposites of higher structural and functional
properties compared to the matrix can be obtained with the small amount of additions
in the matrix. However, the mechanical properties of nanocomposites are in the range
of 10-20% less than those of the fiber reinforced composites. In order to utilize the
nanocomposites in the structural and functional applications, it is necessary to
develop hybrid composites combined with functional metal nanoparticles (MNPs) as
well as micro fibers and nano-carbon materials. Here, the high performance fiber
reinforced polymeric composites are reinforced with CNTs and graphene sheets,
respectively. Highly dispersed nanocarbon materials were introduced onto the carbon
fiber surface via electrophoretic deposition (EPD) in order to increase the interfacial
strength between fiber and polymer matrix. Furthermore, graphene and carbon
nanotube based the hybrid micro/ nanocomposite fibers were fabricated for wide
wearable textile electronic applications such as wire typed field effect transistors
(FET), electrochemical energy storage and electromagnetic interference (EMI)
shielding. The fibers were produced by the wet spinning of the graphene oxide (GO)
wetgels. The physical performance of the fibers is easily adjustable by control of the
size and orientation of the GO sheets during the fabrication process. The electrical
properties were also enhanced by the intercalation of the silver nanoparticles
nanoparticles into the graphene layers of the fiber with the solution based in-situ
hybridization method. Also we observed that mechanical and electro-magnetic
performance of the nanocomposite fibers can be significantly enhanced by
incorporation of the permalloy nanoparticle decorated single-walled carbon nanotubes
into PVA polymers.
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