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Abstract

This work explains major innovations in terms of science and technology in the multi-disciplinary
areas of advanced materials with applications developed at the Hawaii Nanotechnology Laboratories
of the Department of Mechanical Engineering of the University of Hawaii at Manoa. These
technologies are primarily developed employing functionalized carbon nanotubes (CNTSs), Graphene
nanosheets (GNSs) and various Nanoparticles (NPs). (1): Nanoresin Technology: Opening up and
introducing a new field in the area of nanocomposites by introduction a very low loading of
Nanomaterials (GNSs) in the resin systems that enhances the resulting nanocomposites physical and
mechanical properties in various fields. In addition, we provided a fracture mechanism that explains
the substantial properties improvement of such Nanoresin/Nanocomposites due to a very low loading
of Nanomaterials. Sonication systems are employed for the uniform dispersion of Nanomaterials [1].
This technology is also applicable to Wind Turbines. (2): Nanoforest Technology: Opening up and
introducing a new field in the area of nanocomposites by the growth of CNT-based nanoforest on
fibers or interleaving it within composite layers to produce “hierarchical multifunctional
nanocomposites” that enhances the resulting nanocomposites physical and mechanical properties in
various fields. Chemical Vapor Deposition (CVD) furnace is used for the growth of Nanoforest [2].
This technology is also applicable to Wind Turbines. (3): Nanobush Technology: Opening up and
introducing a new field in the area of small brush by the growth of CNTs on fibers to develop
“multifunctional nanobrush” that has applicability in a variety of fields such as NEMS, electronic
cleaning, tiny blood vessels cleaning, and environmental cleaning [3]. (4): Renewable Energy
Nano-Components Technology: Nanoresin and Nanoforest technologies are employed to develop
Nano-Catalyst-Layers and Nano-Gas-Diffusion Layers to enhance the performance, efficiency, and
durability while reducing weight, size, and costs of PEM Nano-Fuel-Cells that enhances the
resulting electrical and physical properties of the fuel cells. Sonication is used for the uniform
dispersion of Platinum nanoparticles and Chemical Vapor Deposition (CVD) furnace is used for the
growth of Nanoforest [4]. (5): Nanopaste Technology: Opening up and introducing a new field in
the area of advanced ceramic nanocomposites by mixing of various nanomaterials (CNTs, GNSs,
NPs) with preceramic polymers, to produce Nanopates that are both moldable and 3D Printable to
develop Optical as well as Structural systems. Sonication systems are used for the uniform
dispersion of the materials and high-temperature furnaces are used for the curing and pyrolysis of the
molded and/or 3D printable ceramic nanocomposites parts [5].
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