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The effect of crystallinity by chemical crosslinking reaction on thermal conductivity of high—density

polyethylene
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The effect of crystallinity on the thermal conductivity of high—density polyethylene
(HDPE) was investigated. The HDPE was chemically crosslinked with various
concentration of dicumyl peroxide (DCP) in its molten state. The crystallinity
dependence of thermal conductivity of HDPE was assured by evaluating results of gel
content, density, DSC, TGA, XRD and WAXS analysis. As the content of dicumyl
peroxide increased, the gel content of HDPE was rapidly increased by each other
crosslinked polyethylene molecules, and the crystallinity calculated by DSC and WAXS
was decreased with same tendency. These results have good agreement with change of
thermal conductivity. The thermal conductivity of HDPE was rapidly decreased due to
decrease of phonon mean free path by phonon scattered at the amorphous phase in
HDPE with the decrease in the crystallinity.
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