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ABSTRACT

The super-tough performance of nanocomposite films comprising ultra-high molecular weight polyethylene (UHMWPE) and modified carbon nanofiber (MCNF) was investigated by in-situ synchrotron small-angle X-ray scattering (SAXS) and wide-angle X-ray diffraction (WAXD) techniques. Surface modification of carbon nanofibers consisted of oxidation and subsequent chemical reaction with octadecylamine. The MCNF acts as a solvent carrier in the very stiff polymer matrix, where the short chains on the MCNF surface would soften the stiff matrix in the nanoscale, and therefore increase the toughness of the polymer dramatically. At room temperature, the toughness of melt-pressed nanocomposite films was found to increase over 10 times by the addition of 0.2 wt% and 5 wt% of MCNF. A martensitic crystal transformation in UHMWPE was also detected in all samples during deformation, where the transformation mode could be assigned as T12. At high temperature (118 oC), the toughness of the MCNF/UHMWPE composite films was still about 2 times higher than that of the pure UHMWPE films.  The mobile chains at the UHMWPE/MCNF interface appeared to be the key to overcome the barrier of the chain entanglement restraints in the solid UHMWPE matrix and induce the super-tough performance. This work is a joint research project with Prof. Benjamin Chu.
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