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Changes in the microstructure of ethylene based copolymers can be used to modify and enhance their mechanical
performance. However, polyethylene films exhibiting very different performance may not be differentiated by
standard tensile test methods. Alternative methods that link morphology and mechanical response need to be found.
In this study the mechanical performance of select polyethylene polymers were examined. Wide-angle and small-
angle x-ray scattering data were collected in-situ during tensile testing to understand the mechanical response of
semicrystalline polyethylene polymers. A comparison of continuous stretch, and stop/hold experiments was
performed. These studies reveal that the method of experimental interrogation has a direct impact on the
morphological response, and thus the performance, in these systems. Methods for reduction of these large volume
data sets will also be reviewed.

This work was performed at the DuPont-Northwestern-Dow Collaborative Access Team (DND-CAT) Synchrotron Research Center located at
Sector 5 of the Advanced Photon Source. DND-CAT is supported by the E.I. DuPont de Nemours & Co., The Dow Chemical Company, the U.S.
National Science Foundation through Grant DMR-9304725 and the State of Illinois through the Department of Commerce and the Board of
Higher Education Grant IBHE HECA NWU 96. Use of the Advanced Photon Source was supported by the U. S. Department of Energy, Office of
Science, Office of Basic Energy Sciences, under Contract No. W-31-109-Eng-38.



