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ABSTRACT

The introduction of nanoparticles into semicrystalline polymers can influence the
development and influence of crystallization present within a semicrystalline polymer
nanocomposite. For example, nanoparticles may act as heterogeneous nucleation sites, leading to
an increase in nucleation rate, a decrease in crystallite sizes, changes in crystalline structure, and
a change in the overall degree of crystallinity. Such differences are often observed and reported
under quiescent loading conditions; however, we have found that such changes in crystallization
behavior can be drastically accelerated and more pronounced if the crystallization occurs under
an external applied loading. Such findings require further study as realistic industry-processed
nanocomposites are typically manufactured via techniques that subject the polymer
nanocomposite to a complex thermomechanical history. Working with high performance
semicrystalline polymers (including PBT, PVDF, PEEK, and nylon), the crystallization of these
nanocomposite systems under applied thermomechanical conditions has been studied using both
shear and pressure loadings. Our results indicate how nanoparticles, even at very small loadings,
can significantly alter the processing-induced crystallization of semicrystalline polymer
nanocomposites, and suggest pathways for leveraging this crystallization behavior for improving
the performance of semicrystalline polymer nanocomposites.
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