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Abstract

In this research, epoxy-based composites filled with micro-sized particles of
silicon carbide, fly ash and graphite were fabricated separately by hand lay-
up method, with different volume fractions and different particle sizes. The
behavior of its thermal conductivity and mechanical properties was
investigated by changing the volume fraction of the fillers to 10, 20 and 30
Vol.%, of particle sizes (37, 53, 75, 106 and 150) micron. The thermal
conductivity is determined experimentally using Lee’s disc Apparatus. The
experimental results were compared with the predictive theoretical values
obtained from the mathematical models (Maxwell, Hashin and Series) and
the error percentage was calculated. The results of this research indicate that
the thermal conductivity of epoxy composites increases with the increase in
the volume fraction and decrease in the particle sizes of silicon carbide and
graphite particles. The highest values were obtained with an increase rate of
(40.6% and 38.5%), respectively, over the thermal conductivity value of
pure epoxy. On the contrary, the thermal conductivity decreases with the
increase of the volume fraction and the increase in the particle size of the fly
ash which shows the lowest thermal conductivity with a decrease rate of
(32.5%) of the thermal conductivity of pure epoxy. So, the addition of the
fly ash enhances the thermal insulation properties of the fly ash/epoxy
composites. Tensile strength properties decrease with increasing the volume
fraction and increasing in particle sizes for silicon carbide and graphite. The
lowest values of tensile strength with a rate of decrease (21.8% and 34.5%)
respectively from the tensile strength of pure epoxy. Increasing the volume
fraction and decreasing in particle size of fly ash, shows the highest tensile
strength increases to (42.7%) compared with the tensile strength of pure
epoxy. Hardness properties increase with the increase in the volume fraction
and decrease the particle size of silicon carbide and fly ash particles. The
highest hardness values were recorded with an increase percentage of
(31.4%) and (19.3%) respectively compared with the hardness of pure
epoxy. While it decreases with increasing the volume fraction and particle
size of graphite to record the lowest value of hardness with a rate of decrease
(14.7%) for the hardness of pure epoxy. Impact energy increases with the
increase in volume fraction and decrease in particle size of silicon carbide,
fly ash and graphite particles with an increase rate of (1.17, 1.24 and 1.18)
times from the impact energy of pure epoxy, respectively.
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