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ABSTRACT

The study included the manufacture of a group of polymeric
composite materials (PMCS) based on polystyrene reinforced with
nanomaterials, including ZnO, CuSO,.5H,0, FeSO,.7H,O with specific
weight percentages 5,10,15,20,25%, then a group of samples was made
from it with one mechanism, and with specific dimensions to suit the tests
that will be subject to it after the manufacturing process. A number of
mechanical tests were carried out on manufactured samples, which
included tests of hardness, impact strength, flexural strength, shear stress
and compressive strength, under the influence of thermophysical factor at
specific temperatures (40, 60,80°C) for specific periods of time (3,6,9

hours).

The results showed that a difference in the tolerance of
manufactured samples to mechanical stresses according to the type of
nanomaterial and its weight ratios, temperature and the time period of
exposure to the thermal effect. The ratio 20% for all nanomaterials gave
the highest values for all the test used. Polystyrene reinforced with ZnO
nanomaterial outperformed CuSO, and FeSO, nanomaterials in its
tolerance to hardness strength when exposed to a temperature of 80C°® for
a period of 9 hours, recoded values of (75,76,88)N/mm’respectively,
while the impact strength tests recorded the highest values when 20% of
nanoparticle was added at 40C° for a period of 3 hours. As for the
flexural strength and shear tests, the FeSO, nanomaterial at temperature
of 80C° and for a period of 9 hours showed the highest strength value
compared to other nanomaterials. Both ZnO and FeSO, nanomaterials
gave close values for the compressive strength tests and higher than those
of CuSO,4 nanomaterials at a temperature of 80C° for a period of 9 hours.

All values of mechanical tests for all samples reinforced with



nanomaterials started decreasing when these nanomaterials were added
by 25%. The polystyrene material that was not reinforced with
nanomaterials (control treatment) did not show a significant change in the
values of the test used when the temperature and the period of time

exposure to heat were increased.

The X-ray diffraction (XRD) spectrum showed the presence of a
kind of peaks that arose in different regions and locations, these peaks
mean that the substrate began to decompose to show locations of
clements that were not present in either the spectrum of the substrate or
spectrum of the nanomaterial, which appeared due to the effects of
temperature and that this effect doubles with the presence nanomaterials.
The Scanning Electron Microscope (SEM) images showed the
appearance of cavities and cracks in the structure of polystyrene
reinforced with nanomaterials treated at 60 C°, and this indicates the
beginning of the decomposition of plastic material from polystyrene

under the influence of thermophysical factor.



