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Abstract 

In recent years, as various nanomaterials have been developed with advancement in nanoscience and nanotechnology, 
applications of nanomaterials to form nanocomposite materials have attracted attention of many researchers. The increased 
specific surface area is one of the nano scale effects that makes nanomaterials significantly distinct from the corresponding 
bulk materials. Nanoparticles are now added in polymer matrices as fillers/reinforcements in order to take advantage of 
increased reactive surface area to molecules in polymeric materials. The mechanical properties of particulate composites are 
mainly dependent on the volume fraction, the size of the particle, and the interfacial properties between particles and the 
polymeric matrix. In this talk, the attention is focused on the challenges in processing various polymer-based 
nanocomposites, the load transfer efficiency between particles and the matrix at different scales, use of nanoparticle-
enhanced polymer to manufacture conventional fiber composites, and the inadequacy of the classical continuum approach 
and the potential solutions in modeling heterogeneous materials at various scales. 
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