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ABSTRACT

The main aims of this thesis were to optimize the thermal conductivity and mechanical
properties of graphite powder filled polyethylene composites. High-density polycthylene (HDPE)
pellets were used for this purpose together with two different samples of graphite, the first one
was 99.5% pure with a 50 Um particle size, while the second one was 82.84% pure with a
40 |Am particle size. The composites were prepared using a two-roll mixer at 155-165 °C for
10 minutes. The test samples were prepared by compression molding process at 185 °C under
9 MPa pressure. Thermal conductiirity was measured by Lee’s disc method. The relationships

between the thermal conductivity of the composites and the graphite content were k = 0.647¢" 7™

and k = 0.647¢""* for the first and second type of graphite, respectively, where k is thermal
conductivity in W/mK and x is the volume percent of graphite. The tensile strength at yield,
tensile strength at break and elastic modulus for the composite were nonlinear proportional to the
graphite content. These effects were more prominent for the first type of graphite, However, the
elongation and impact strength were inversely nonlinear proportional to the graphite content,
These effects were more prominent for the second type of graphite. The composites were also
processed into pipe by single screw extrusion. From the result, the optimum graphite content for
processing can be found from two criterias, which were thermal conductivity and impact strength
of the composite. Generally, the impact strength for pipe material can be as high as 50% of that of
virgin HDPE, which in this case is 55 J/m. As a result, the optimum content was at 1.5 %v and
2.5 %v for the first and second type, respectively, and the thermal conductivity of both contents
were 0.70 W/mK. When consider the cost of the graphite powders, it was found that the second
type was much less expensive than the first type. As a result, the optimum graphite for processing

was the second type with the content of 2.5%v



