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Abstract

The thesis included the preparation and study of a group of composite
polymeric materials for unsaturated polyester resin as the base material,
supported by cellulose fibers, nylon 66 and sisal fibers in different weight
ratios. To evaluate these components, the effect of the weight ratios of the
reinforcement materials on the mechanical and thermal properties, and the
thermal effect on the behavior of these compounds were studied. (Impact
resistance, hardness, compressive strength and modulus of elasticity), Its
thermal properties have been studied using thermal conductivity
techniques of variable (TGA) and constant temperature (IGA).

The results proved that increasing the weight ratios of the reinforcing
materials leads to an improvement in the mechanical and thermal
properties in general, as they differ according to the different forms of the
reinforcing materials and their durability, and how they are distributed
within the base material, and the nature of the surface of the reinforcing
materials and the strength of their interconnection is an important role in
varying the mechanical and thermal properties of the composites.

It was observed that the mechanical properties of unsaturated
polyester improved after reinforcing with both fibers according to the
weight ratios supported by unsaturated polyester, and at the treatment
temperatures of 55, 25, 8 °C. A decrease in all properties was observed at
the high temperature 55°C with varying degrees depending on the

reinforcement materials added to the unsaturated polyester.

As for the thermal properties, it was observed that the thermal
conductivity of unsaturated polyester decreases when reinforced with

cellulose, nylon 66 and sisal fibers, and that the lowest thermal



conductivity of the composites is the unsaturated polyester reinforced with
nylon 66. As for the measurements of thermogravimetric decomposition,
the research reached the following observations.

1. When comparing the values of 330 (Wt%) with the values of CDT,
IDT, it was found that these values are consistent with (CDT, IDT) for
all the reinforced unsaturated polyester composites, as the highest
values were for the unsaturated polyester before reinforcement.

2. Processing temperatures at (25,55) °C had an effect on CDT, IDT
values, where some values increased with increasing processing
temperatures.

3. From calculating the activation energy using the Voss equation. It was
found that the activation energy values of polymeric composites treated
at 55 °C are often higher than those treated at 8,25 °C. The activation
energy of unsaturated polyester before reinforcement was higher than
the activation energies of unsaturated polyester after reinforcement.
This is what happened to polymeric composites in constant and

variable heat.
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