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Preparation and Properties of PE-UHMW /PP /HNTs Ternary Composites
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Abstract : With ultra-high molecular weight polyethylene (PE-UHMW) as the matrix, adding polypropylene (PP) and
halloysite nanotubes (HNTs), the PE-UHMW / PP / HNTs ternary composites with excellent comprehensive properties were
prepared by melt extrusion. The effects of different variables of PP and HNTs on the mechanical properties, thermal properties,
surface hardness, section morphology and PE-UHMW crystal structure of the composites were investigated. The results show that
the comprehensive modification effect of PP and HNTs on PE-UHMW is much better than that of PP alone. The scanning electron
microscope observations show that HNTs are homogeneously dispersed in the ternary composites. Under the synergistic effect of
PP and HNTs, many properties of the composites are significantly improved. When the PP content is 20wt% and the HNTs content
is 1.5wt%, the shore hardness of the ternary composite is 71 HD, the tensile strength is 58.6% higher than that of pure PE-UHMW,
and the thermal deformation temperature is increased by 54 °C compared with pure PE-UHMW. In addition, the composite has no
obvious thermal degradation behavior before 400°C , which exhibits excellent thermal stability.

Keywords : ultra-high molecular weight polyethylene ; halloysite nanotubes ; ternary blends ; thermal property ; mechanical
property
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