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Octa screw kneading method is a fully inter-meshed co-rotating process with a greater
number of kneading screws than the twin screw extruder, which provides excellent mixing
and compounding capability. This thesis has investigated the octa-screw extrusion process,
both experimentally and numerically, and assessed the flow behavior in the extruder. First,
this thesis investigates the mixing and compounding of graphite filled UHMWPE composites
and evaluates their engineering properties and internal morphology. The SEM photos of the
prepared nanocomposites demonstrates the excellent capability of the octa-screw extruder in
compounding the graphite filled composites. The yield strengths of the composites increase by
10% with the addition of 2% graphite, while the crystallinity of UHMWPE composites
increase with the content of graphite fillers. In addition, the pyrolysis temperature of the
composites increases with the content of graphite fillers.

Secondly, this thesis investigates the blending of UHMWPE nanocomposites with two
types of graphene fillers using octa-screw kneader extrusion process. The results of
microscopy studies suggest the crystallinity of UHMWPE/graphene composites increases
from 56% to 67% with the addition of graphene. The yield strength increases by 18% with the
addition of 1.5% 8 nm graphene, while the elongation at break increases by 20.8% with the
addition of 0.5 wt% 60 nm graphene. Incorporation of 0.5 % and 1.0% 8 nm graphene filled
composites shows superior wear resistance as compared to pure UHMWPE. Graphene filled
UHMWPE nanocomposites show no signs of cytotoxicity.

Thirdly, this thesis explores the octa-screw extrusion process, both experimentally and
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numerically, and assesses the degree of fill, residence time distribution (RTD), and
temperature profile in the extruder. A numerical code, based on a reconstructed flow analysis
network (FAN) scheme, the Hele-Shaw flow model, finite element method, and a down-wind
pressure updating technique, is developed to simulate the octa-screw screw extrusion process.
The empirical outcomes suggest that the simulation results are in good agreement with
experimental measurements.

Experimental and numerical investigations of an octa-screw extruder enable the
detailed comprehension and visualization of resin distribution in the entire length of the

octa-screw extruder, thus providing advantages in terms of process optimization.
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