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Since their discovery in early 1990’s, carbon nanotubes (CNTs) have
been extensively studied. The studies on the fabrication and properties
of CNTs, either as single nanostructures or as Nano-composites, have
become one of the most attractive research topics in the material physics
and Nano-technology [1-3]. The remarkable electrical, mechanical,
and thermal properties of (CNTs) enable them to be used for the
development of Nano-electromechanical devices and new materials
with the high mechanical strength, low mass densities and outstanding
electrical and optical properties. Actually, CNTs are the strongest and
stiffest materials yet discovered in terms of tensile strength and elastic
modulus respectively. The advanced mechanical properties have lead
to a great motivation for mechanical, aerospace and civil scientists and
scholars to reveal and explore the potential applications of different
CNTs and the Nano-structures.

The development of composite materials reinforced with CNTSs is
one of these applications by taking advantages of the CNTs’ superior
mechanical strength, their high aspect ratio and light weight. Compared
with other additives and reinforcement materials, for example carbon
and glass fibers, CN'Ts were found to be well combined with ceramics,
metals and polymers by filling the gaps inside the structures as Nano-
particles. These embedded CNTs usually play a role to support the
matrix so as to increase the macroscopic mechanical strength of the
composites. For ceramic matrix materials, the mechanical property of
greatest importance is enhancing toughness or resistance to possible
crack growth due to the great tensile strength of CNTs. For metal
matrix materials, enhanced stiffness, wear, and fatigue resistance could
also be achieved by the incorporation of the CNTs [4]. Furthermore,
due to their metallic/semiconducting characteristic, as an additive
to a polymer matrix, CNTs could lead to a low electrical percolation
threshold so that the polymer could obtain an sufficient electrical
conductivity to realize an electrostatic discharge [5]. In addition, for

high-temperature applications, the high thermal conductances of CNTs
provide the thermal transport needed to reduce material operating
temperatures and improve thermal shock resistance even at low volume
fractions [4].

Materials used for the aeronautics applications are usually
supposed to be strong, light and thermal stable. As what is discussed
before, CNTs contain almost all good properties that the aeronautics
engineering is looking for. With a low volume or weight fraction, the
CNTs can improve the mechanical and thermal properties of their host
matrix significantly. With the CNT additive, the aeronautics structures
could be smaller, lighter but stronger. The simulation and experimental
studies on the micro and Nano structures of the Nano-composite
materials would reveal the physical nature of the function of CNTs in
their host matrix to guide the fabrication of the CNT reinforced Nano-
composite materials. The study on CNT reinforced Nano-composite
materials, especially with ceramic and metal matrix, will open a door
leading to the next generation of aeronautics materials and to promote
the whole industry.
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