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Polymeric materials have gained significant attentions as an attractive functional and structural
material of choice in place of metallic counterparts since early 1980s. However, polymer
properties are known to be highly temperature and rate dependent and cannot be casually
chosen for engineering applications. Furthermore, most engineering polymers are highly notch-
sensitive and can fail in a brittle fashion if not toughened. Upon toughening, however, the
polymer may become difficult to process and possess undesirable properties, such as drop in
modulus, Tg, and thermal stability. In this presentation, emphasis will be placed on fundamental
understanding on fracture behavior of polymers containing various types of nanoparticles,
including nano-rubber, 0D metal-organic-framework nanoparticles, 1D carbon nanotubes, 2D
nanoplatelets, and polyrotaxane molecules. These nanocomposite materials can possess highly
attractive multifunctional properties without significant compromise to other desirable
properties. Implication of the above study for preparation of high-tech devices and electric
vehicles is discussed.
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