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Abstract

This thesis aims to prepare a group of polymeric composties for
epoxy resin as a base material in addition to supporting
materials (iron filings, aluminum filings, copper wire) with
different weight ratios, to evaluate the performance of these
polymeric compounds. Some mechanical, thermal and physical
properties of these compounds were studied, and the thermal
effect on The behavior of these composites when thermal
treatments (8,25,55) °C were represented by mechanical tests,
(shock resistance, hardness resistance, compressive resistance
and flexibility), while the thermal tests were represented by the
thermal conductivity test, also, its thermal properties were
studied using TGA and IGA techniques.

The practical results proved that increasing the weight ratios of
the reinforcing materials leads to an increase in the mechanical,
thermal and physical properties that were mentioned after the
reinforcement process relative to the base material before the
reinforcement. this increase varies according to the different
forms of the added reinforcement materials, their durability, and
how they are distributed within the base material.

When treating polymeric composites at temperatures
(8,25,55)°C. a decrease in the values of (hardness,
compressibility and elasticity) was observed with increasing
temperatures, i.e. at 55°C, in contrast to the shock resistance
values which increased with increasing temperature. as for the
thermal properties, the thermal conductivity coefficient of the
epoxy increases in general and unevenly after the reinforcement
process.




For the thermal properties (thermal conductivity), the thermal
conductivity coefficient of the epoxy increases after the
reinforcement process in general and unevenly, and the thermal
conductivity coefficient increases when the temperature is
increased.

As for the measurements of thermo gravimetric decomposition,
the following observations were obtained:

1-

When comparing the values of (Wt%);50 with the values of
IDT and CDT, it was found that these values are consistent
with the values of (CDT, IDT) for all epoxy composites, and
that the highest percentage was for the reinforced epoxy (with
iron filings and copper).

From calculating the activation energy using Foss equation,
and it was found that the values of the activation energy of
the polymeric compounds under consideration when treating
at 25°C is higher than the activation energies at 8°C, and also
higher than the activation energies when treating at 55°C, the
activation energy of the epoxy before reinforcement was Less
than the activation energy of epoxy after cementation.

As for electrical conductivity measurements, the electrical
conductivity of epoxy increases after the reinforcing process,
and the highest value was for epoxy reinforced with iron and
copper filings, so polymeric materials are considered
semiconducting materials.
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