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Abstract

The main objectives of this work were to study tribological
properties (Hardness and Wear) of Micro, and Nano filler polymer
composites, clustering phenomenon of filler in the polymers.

In the present work, polymer —micro and Nano filler composite
materials were prepared, PMMA/Alumina, PMMA/Titania,
Epoxy/Alumina, and Epoxy/Titania. The fabrication process of
nanocomposite was High-Shear mixing method followed by different
curing temperatures, (40, 80, and 120 °C). Some of Tribological
characteristics (Hardness, and Wear) were tested for net polymers
and composites in all filler size categories, with various weighting
percentage (0.5, 1, 1.5, and 2%). For micro-filler polymeric
composites, hardness was improved linearly with increasing filler
weighting percentage. The optimum results was for the case of
(120 °C) curing and (2 %) weight. The effect of nano-fillers was
varying with polymer types, so for epoxy based nanocomposites,
hardness was improved with increasing weight ratio and curing
temperature. This improve reach about (27%). For PMMA-
nanocomposites, hardness dropped with increasing weight ratio
percentage of nanofiller, indicated of induced change of polymeric
structure caused by nano Alumina and nano Titania. Wear resistance
increased with increasing filler percentage in both polymeric
composites. Nanofiller composites showed better results more than
microfiller composites. The best wear resistance was for composites
of (120 °C) curing. Nanocomposites wear resistance was higher than
for microcomposites. Nd-YAG laser of (180 mJ) was used to treat
best results specimens which were nanocomposites at (120 °C)

curing. Laser improves wear resistance about (5%) and hardness
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