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Nanomaterials in polymer composites for applications from aerospace and corrosion protection to
energy storage

Nanomaterials used in fiber-polymer composites lead to a marked improvement in performance of the materials used in various
applications, including aerospace, corrosion protection and energy storage. Nanomaterials (e.g. carbon nanotubes) grafted on
fibers show increased interfacial adhesion to polymer matrix when compared to non-grafted fibers, thus providing increased
strength and toughness to the composites. The characterization of pulling out behavior of nanomaterials and the corresponding
failure mechanism is significant for the design of high-performance hierarchical nanocomposites for aerospace applications.
Microcracks in carbon fiber composite materials can severely degrade the mechanical strength and gas permeability of
composites, posing a significant challenge to the use of fiber composites in liquid fuel tanks of launch vehicles. Nanomaterials
(e.g. nanosilica) can be used to enhance the fracture toughness and reduce the coefficient of thermal expansion of the polymer
matrix in the composites used in liquid fuel tanks. Damage to gas and liquid transport pipelines (excluding water and sewerage
pipes) caused by corrosion was estimated to cause costs in excess of 7 billion dollars a year for the United States of America.
Against this backdrop corrosion protection and in particular rehabilitation of corroded pipelines is of great importance.
Nanomaterials (e.g. nanoclay) based glass fiber reinforced composite overwraps are used to repair corroded pipelines with
a short amount of time and without disruption of the fluid transmission in the piping system. Finally, the electrochemical
performance of flexible energy storage devices depends largely on the active materials and electrode structures. Nanomaterials
(e.g. metal oxide) and their composites with or without flexible textile fibers have been studied as electrodes for supercapacitors
and lithium ion batteries with favorable properties.
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