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The values of the diffusion coefficient of glass composites was found
Less than the diffusion coefficient values of carbon fiber
composites.

On the other side The measurements of the thermal analysis leads to the
following observations:

1. When comparing values of (Wt%)sso with IDT and CDT values, we
found that these values were consistent with CDT and IDT values
for all supported epoxy composites and the highest percentage was
for epoxy with glass fiber (EP + GF).

2. Treatment temperatures (25,55°C) had no effect the values of IDT
and CDT, where some values increased and some decreased by
increasing the processing temperature.

3. Of the values ( (Wt%)3s0, IDT, CDT), it was found that some of these
values increase by increasing the weight ratios of the supported
materials, while the others decreased by increasing the weight
ratio.

4. The activation energy was calculated using Fos equation and the
activation energy values of the treated polymer composites at 25°C
were found to be higher than that at 55°C. The activation energy of
the fiber glass-supported epoxy was higher than the epoxy
supported by carbon fiber and that reinforced by glass and carbon
fibers together .



Abstract

The research include preparation and study group of polymeric
composite materials for epoxy resins as a base material. The epoxy
supported by a fiber glass and carbon fibers with different rates of
weight.

In order to evaluate the performance of these materials , the effect
of the weight ratios of the materials on the mechanical, physical and
thermal properties was investigated. It also in the study of thermal effect
on the behavior of these materials . A series of mechanical, physical and
thermal tests were carried out for all samples that processed at a
temperature (25,55°C). Mechanical tests include Impact, hardness,
tensile and compressive ;while the Physical tests include HCI solution
diffusion testing. The thermal properties were studied using Thermal
analysis techniques for variable temperature (TGA) and a constant
temperature (IGA).

The results in general showed that increasing the weight ratios for
the reinforcing materials improves the mechanical, physical and thermal
characteristics and varies according to the types, strength of the materials
and the way distribute them within the base material. The nature of the
surfaces of the reinforcement materials and the strength of their
interconnection are important in the variation of mechanical, physical and
thermal properties of their compositions.

The results showed that there was a significant increase in the
Impact resistance, elasticity coefficient and compressive resistance when
increasing the weight ratio of carbon fiber and glass fiber , While the
results of the diffusion test showed different behavior. The composites
containing glass fiber were found to be the best in comparison to the
polymer composites containing carbon fiber.

The coefficient of elasticity, compressive strength and hardness
resistance of treated polymers at (55°C) were observed to be decreases .
The resistance of the impact increased in a varying degree with the
increase in the processing temperature depending on the weight ratio of
the reinforced materials .

For the physical properties, it was found that the increase of the acid
solution (HCl) has an effect on the composites absorption, Also it was
observed that the immersion of the samples in the acid solution HCI for
all concentrations, increases the samples weight at immersion time .



Republic of Iraq

Ministry of Higher Education
And Scientific Research
University of Mosul

College of Education for Girl
Department of Chemistry

Study of Some Mechanical and Physical
Properties for Epoxy Composite Reinforced
With Glass Fiber and Carbon Fiber

Ruaa Essam Ibrahiem ALRawiy

Industrial Chemistry

Supervised By
Assist.Prof.Dr

Ebtahag Zeki Sulyman Al- Halim

1441 A.H. 2019 A.D.



