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Multifunctional Polymer-Matrix Nanocomposites

Multifunctional composites are a class of composites that are both structural and functional. When a
polymer is used as the matrix, it facilitates processing and structural integrity while the reinforcement
phase adds different functionalities. With the discrete reinforcement phase assuming a nanometer scale
dimension, the resulting large interfacial area enhances interface-based functional performance while
improving structural integrity as well. Thus multifunctional polymer-matrix nanocomposites are
opening the door to many new applications.

The two key parameters affecting the performance of a nanocomposite are the uniform particle
dispersion and the interfacial integrity. Agglomeration of particles effectively increases the particle size,
thereby annihilating the benefits of small size. A poor interfacial state such as poor particle/matrix
bonding no doubt reduces the strength of the composite.

The present talk discusses a few different methods of functionalizing surfaces of nanoparticles to
improve particle dispersion and interfacial strength. Two types of reinforcement morphologies are
included in the discussion: 0-dimensional sphere and 2-dimensional platelet. Results will be shown on
the effects of particle functionalization on mechanical, electrical, optical, and magnetic properties of
various nanocomposites.
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