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Enhancement of the mechanical properties of
the epoxy polymer by adding silicon carbide
micro- grains

' Yomen atassi

?|ssa khoder

® Mohammad dayoub
ABSTRACT

In this research the effect of (2-4 um) microscopic silicon carbide
grains on the mechanical properties of epoxy resin has been
studied. The composite material (epoxy-silicon carbide) was
formed according to graded reinforcement ratios of carbide grains
to the composite material (5, 10, 15, 20, 25, 30, and 35%), using an
ultrasound homogenizing device with a frequency (30-35 KHz),
then specific molds have been formed.

The effect of graded proportions of silicon carbide grains (5, 10, 15,
20, 25, 30, and 35%) modified with (1%) of silane bonding agent
(3-Aminopropyltriethoxysilane) on the mechanical properties of the
epoxy resin also was studied.

The structural and mechanical characterization of the polymeric
matrix and the composite material were performed. The results of
the structural characterization using Fourier transform infrared
spectroscopy (FTIR) showed the most important functional groups
present in the polymeric incubator and the composite material. It
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revealed that there was no destructive effect of ultrasound on the
structure of the epoxy resin. The absorption spectrum at (1120 cm™)
wavelength also indicated the formation of a chemical bond
between the bonding agent and the treated carbide grains.

The results of the mechanical characterization showed a significant
improvement in the mechanical properties of the epoxy resin
reinforced with silicon carbide granules. The values of Impact
Strength, Tensile Strength and Young Modules of the composite
material has increased compared to the corresponding properties of
the epoxy resin. The optimum reinforcement ratio was 25%. An
improvement in the toughness, friction coefficient and wear rate of
the composite material was also observed with an increase in the
proportion of silicon carbide.

High mechanical test results of the modified composite material
with silane bonding agent showed the important role of the bonding
agent in improving the bonding and compatibility between the
epoxy polymer and the carbide grains. In addition, the carbide
scattering properties were improved in the polymer incubator.

Key words: Epoxy Resin - Silicon Carbide - Composites - Silane
Bonding Agent - reinforcement - Polymeric matrix.
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