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Abstract

Composite or nanocomposite coatings, a new branch of deposition that possess unique
physical and mechanical properties are formed by mixing two or more dissimilar materials at
the micron or nanoscale. Composites are used when a combination of properties is required
that cannot be found in a single material. The properties of composite depend upon not only
the individual components used but also the morphology and the interfacial characteristics.
The nancomposites can exhibit enhanced mechanical, electrical, magnetic, and/or optical
properties compared with their conventional micron-scale (or larger) counterparts.
Nanocomposite materials and coatings therefore offer enormous potential for new
applications including: aerospace, automotive, electronics, biomedical implants, non-linear
optics, mechanically reinforced lightweight materials, sensors, nano-wires, batteries,
bioceramics, energy conversion and many others. This work presents the scientific framework
for the advances in the composite and nanocomposite coatings research, including
fundamental composition/property relationships, fabricating techniques, and applications.
Additionally, the co-deposition of various metallic matrices with a great variety of sized
powders from hard carbides, oxides, and ceramics are discussed.
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