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Abstract
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High strength fibers were produced from different types of polyethylene composite. Fine
rigid particles with very different shapes, i.e. particulate, platelet and tubulate shapes,
were mixed with high density polyethylene (HDPE) to produce composite and then the
composites were transformed into composite fibers. The fillers which represent each
shape were calcium carbonate, organoclay and carbon nanotube (CNT), respectively. It
was found that composite containing fine calcium carbonate could still be drawn to high
draw ratio (> 30X) to give porous and low density fiber. For composites containing
organoclay, draw ratio depended on the degree of dispersion of organoclay and
compatibilizer which determined the level of dispersion. System with low degree of
dispersion, or microcomposite type, had higher draw ratio than HDPE. On the other
hand, systems with high degree of dispersion, or nanocomposite type, had maximum
draw ratio close to or lower than that of HDPE. However, for this type of composite,
fiber mechanical properties did not show linear relationship with draw ratio as normally
observed for HDPE. Three types of CNT were used, i.e. non-functionalised, hydroxyl
and carboxyl functionalised CNT. It was found that all CNTs did not affect the maximum
draw ratio. The use of carboxyl functionalised CNT with compatibilizer, SEBS-g-MA,
although not affect the maximum draw ratio, could improve modulus and tensile strength
significantly. Reinforcement mechanism in organoclay composite system was studied by
changing the matrix to linear low density polyethylene. It was found that organoclay
could reinforce the fiber at only draw ratio and the effect was clearly seen at high strain.

When the fiber was drawn to higher draw ratio, the organoclay reinforcement diminished.
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