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Preparation Process and Tensile Properties of PE-LD / PE-UHMW Composites
Du Zengfeng, Wang Xu, Zheng Hongliang, \Wang Dongsheng
(College of Textile and Clothing, Anhui Polytechnic University, Wuhu 241000, China)

Abstract : Ultra-high molecular weight polyethylene (PE-UHMW) fiber bundles were used as reinforcements and low-density
polyethylene (PE-LD) films were used as-matrix, PE-LD'/ PE-UHMW composite laminates were prepared by hot press forming. The
effects of different hot pressing temperature.and different fiber volume fraction on the tensile properties of the composites were stud-
ied under the conditions of molding pressure of 2 MPa and holding time of 10 min. The laminates were subjected to thermal analysis
and crystal structure characterization using a differential scanning calorimeter and an X-ray diffractometer. The fracture mode of the
fractured laminate was observed by scanning electron microscopy, and the failure mechanism of the composite was analyzed. The re-
sults show that, during the hot pressing process, a new crystal form is formed due to melt recrystallization of PE-UHMW fibers. The
optimum hot pressing temperature is 140°C . At this temperature, with the increase of fiber volume fraction, the tensile strength of
the composites increases at first and then decreases. When the fiber volume fraction is 20%, the maximum tensile strength is reached
and is (286.17 + 7.42) MPa, the elongation at break is (8.84 + 0.86)%. On the premise of not damaging the mechanical properties of
PE-UHMW fiber, the melting of PE-UHMW fiber surface is beneficial to the enhancement of the interfacial bonding force between
the fiber and the matrix, the mechanical properties of PE-LD / PE-UHMW composites are improved.

Keywords : ultra-high molecular weight polyethylene ; low-density polyethylene ; laminates ; melting crystallization ; failure
mechanism
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