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Abstract

In this research, polymeric composite materials (PMCs) were manufactured as the
base material. The base material was made of low-density polyethylene using the
thermal melting method, and the base material was grafted using powders of
nanoformed materials with a particle size rate of (30-50) nm, and volumetric
percentages by adding an amount of (5%,10%,15%,20%,25%), then, the manufactured
models were treated thermally for three times (3,6,9) h and temperatures (40,60,80)C.°

The models were subjected to a set of tests represented by mechanical tests that
include (surface hardness, impact resistance, flexural toughness, shear stress, and
compressive strength). The treatment times also have an effect on the change of the
mechanical properties shown by the manufactured models, as it was noted that the
increase in the time period of the heat treatment leads to an improvement in the
mechanical properties of the manufactured material in terms of hardness and impact
resistance. The tests showed that the models undergo a change in their mechanical
properties represented by (stress shear, flexural toughness and compressive strength)

with an increase in processing time.

The temperature also had an effect on the mechanical properties of the manufactured
composite material, as the results showed that with the increase in the treatment
temperature, the ability of the mechanical material to resist the external influence

increased.

The manufactured models were subjected to analysis tests using X-Ray Diffraction
(XRD). The results showed that the X-ray spectrum for all models is a composite
spectrum between the spectrum of crystalline materials and the spectrum of random
materials. The results showed that there are sites in the spectrum that appear in clear

phases. These phases are due to the nanomaterials used, while close peaks with a



large width rate are observed in the same spectrum, and those were due to the

polymeric material used, which is among the random materials.

The X-ray spectrum showed that the presence of the joint system between the used
nanocomposites and the polymeric material does not cause the blocking feature in the
appearance of the phases, as this result is a confirmation of the survival of the material
as a highly crystalline nanomaterial, common within a system of multiple materials
and with spectra closer to the continuous ones. Also, the X-ray diffraction spectrum
showed that the presence of materials added to the base material in a nanoscale form
leads, due to the effect of the heat supplied to the model, to the beginning of the
dissolution of the elements and molecules of the components of the base material. The
manufactured models were subjected to scanning electron microscope (SEM)
examinations, in order to determine the structure and composition of the surface, as it
i1s the main part in which the material deals with the surroundings, as the results
showed that the surface of the model contains quantum dots. They are distributed in a
way that gives the appearance of high bonding between the joint materials, which is
evidence of a high surface energy. The results also showed that the surface
composition contains cavities that the material can employ in order to increase its
ability to deal with and absorb external energies. The composition of the multi-layers
means that the material has organized itself in the form of aggregates that can be dealt

with in the form of separate units.

Finally, the overall results showed that nanomaterials can play the role of a material
that can store energy, and re-supply it to the structure it contains in a way that can

stimulate the self-degradation of polymeric materials.



