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ABSTRACT

three different grades of high density polyethylene (BL3, EX3 and BL4) with

broad molecular weight distributions have been investigated. The structural
parameters such as M , M, M , molecular weight distribution (MWD) and branching
index were characterized by high temperature gel permeation chromatography (GPC)
test. GPC results showed that BL4 and EX3 have bigger weight average molecular
weight and narrower molecular weight distribution, respectively. Furthermore, it was
found from GPC results that all three grades of HDPE have broad MWD and the EX3
has more short chain branches than other two samples. Rheological characterization
was performed by a mechanical compact rheometer (MCR) in rotational and dynamic
modes at both linear and non-linear viscoelastic regions. Based on rheological
characterization the zero shear viscosity (n,), relaxation time and relaxation time
distribution, stress relaxation modulus and damping factor were obtained. By
utilizing relaxation time spectrum function (h(t)), the molecular weight distribution
was calculated for each sample and compared with the GPC results. The relationship
between zero shear viscosity with molecular weight and MWD at 180°C was found
as m,=2.5x10""M3° and n, =1.6><10‘15va'5‘[&j , respectively. After calculating
molecular weight distribution function and averdge molecular weights using different
mixing parameters (), by choosing =0.73, a good correlation between molecular
parameters obtained from rheological data with those of GPC results was obtained.
After calculating the stress relaxation modulus and consequently damping factor
for each sample, comparing to Doi-Edwards model, it was found that the damping
function type C is an appropriate damping function for selected different polyethylene

types.

Correlations between molecular microstructure and rheological parameters for
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