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Abstract

This research includes the preparation and study of a group of composite
polymeric materials from a saturated poly-ester resin as a base material,
strengthened by glass powder (fluorescent) and low-density polyethylene (LDPE)
with different weight ratios.
And to evaluate the performance of these composites, and to study the effect of
the weight ratios of the strengthen materials on the mechanical, physical and
thermal properties, as well as the thermal effect on the behavior of these
composites, and a set of mechanical, physical and thermal tests were carried out
for all the prepared and treated samples at temperatures (53.23 C °), the
mechanical tests were represented. (impact strength, hardness, and compression
resistance). As for the physical tests, the diffusivity test, and the thermal
properties were studied using the techniques of thermo-gravimetric analysis
(TGA) and the constant temperature thermo-gravimetric analysis (IGA).
The results showed that the increase in weight ratios of the reinforcing materials
leads to an improvement in the mechanical, physical and thermal features in
general, the results differs according to different forms of the supporting
materials, their durability, and how they are distributed within the base material.
The nature of the surfaces of the supporting materials, and the strength of their
interconnection have an important role in the variation of the mechanical,
physical and thermal properties of their compounds.
The results of the study showed that there is a decrease in the impact strength
when increasing the weight ratio of the glass powder (fluorescent), while the
results of the examination of hardness, compression resistance and diffusion
showed a different behavior. It was found that the polymeric composites
containing low density polyethylene (LDPE) showed higher impact strength at
higher weight ratios of low-density polyethylene (LDPE) and lower hardness and
compressive strength. It was found that the polymeric compositions containing
the glass powder (fluorescent) are better compared to the polymeric
compositions containing the low density polyethylene (LDPE).

When treating polymeric composites at temperatures of (53,23 ° C), the

hardness values of polymers treated at temperature (53° C) decreases, while

the impact strength and compression resistance increases with the increase of



treatment temperature, but to varying degrees depending on the proportions
of the reinforcing materials added to the Unsaturated poly-ester.

As for the physical properties, it was found that the aqueous solution (H20)
and the acid solution (HCI) have an effect on the elevation of the absorbance
of composites, meaning that the weight of the sample increases with the
time of immersion, as a decrease in the absorbance of the composites was
observed when immersing the samples in the basic solution (NaOH), meaning
that the weight of the sample decreases with the immersion time. Diffusion
coefficient values of the glass powder compositions were also higher than
those of the Low density poly-ethylene (LDPE).
As for the measurements of the thermogravimetric analysis, the following
observations noticed:

1-  When comparing the values of (Wt%) 330 with the values of IDT and

CDT, it was found that these values are consistent with the values of
both CDT and (IDT) for all reinforced unsaturated polyesters, and that
the highest percentage was for unsaturated polyester which is mixed
with glass powder(UPE + GP)

2-  The treatment temperatures (53,23°C) had an effect on the IDT and
CDT values as some values elevated with the increase in treatment
temperature

3-  From the observation of the values of [(Wt%)s3, IDT, CDT], it was
found that some of these values elevated by increasing the weight
ratios of the unsaturated polyesters reinforcing materials.

4-  The activation energy was calculated using the Foss equation:

E=RT’/ W, (dwy/ dT)

It was found that the activation energy values of the polymeric composites
treated at the temperatures (53 ° C) were higher in most cases than those
treated at the temperatures of (23 ° C). The activation energy of the
unsaturated polyesters reinforced with the glass powder (fluorescent) was
higher than those of the unsaturated polyesters reinforced with Low
density poly-ethylene (LDPE), and those reinforced with both glass powder
and polyethylene.
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