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Abstract

Abstract

The thesis describes the preparation of a set of polymeric
composites using epoxy resins as the matrix material and reinforced using
plastic waste, such as polyethylene terephthalate (water bottles) ,high
density poly ethylene(Containers of liquid soap and shampoo), Low
density polyethylene(Transparent plastic bags), with various weight
ratios. After that, the mechanical and thermal properties of these
compounds were investigated in addition to the thermal effect of the
action on the impact, hardness, compressive force, and flexibility tests.

In terms of thermal testing, some lab methods were studied on this
research such as thermal conductivity, thermal gravimetric analysis
methods (TGA) with variable heat, and thermo gravimetric analysis with
static heat (IGA).

The findings have been observed, that the epoxy's mechanical
qualities was improved after undergoing the reinforcing process.
However, this improvement might be varied depending on the
morphologies of the reinforced and the robustness of these materials.
Additionally, it was studied how the distribution within the matrix, and
the linkage to each other has been done. it is noteworthy, the surface of
the reinforced materials has a significant impact on their characteristics..
When the material expusured to the thermal conditions, the values of the
resistances of the hardness, compressive, and flexibility decreased as the
temperature rose to 55 degrees Celsius. On the other hand, the values of
the impact resistance increased as the temperature rose. in terms of the
thermal characteristics (thermal conductivity), the thermal conductivity
factor has declined after the reinforcing treatment (usually), and
unevenly, the thermal conductivity factor and temperature have increased
. Regarding to the findings of the thermal gravimetric, the following

observations have been discovered as a result of the measurements:
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Abstract

1. When comparing the values of (Wt%)320 with the values of IDT and
CDT, it was discovered that the values are consistent with the values of
(CDT, IDT)of all epoxy composites. The epoxy that was reinforced with
(PET,HDPE) had the greatest ratio.

2. The values of (CDT, IDT) ,( WT%)320 have been observed, and it has
been discovered that the values are growing in the case of reinforcement
with (PET,HDPE), while the values are decreasing in the case of
reinforcement with (LDPE).

3. Through the use of the Foss equation, the activation energy was
calculated for the overlays. it was observed that using different heat
treatments (8, 25, 55 C°), temperature was increased with showing the
highest energy value at 8C°. Noticeably, the reinforcement treatment
employing both resins (PET, HDPE) gave a higher value for energy
compared to the bliss using LDPE one.
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