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Abstract

A particulate composite material was prepared by adding the

dg Aluminum Oxide (Al,O3) ceramic particles and Aluminum (Al) metallic
QA particles with a particle size of (30) um to an unsaturated Polyester Resin with
2 a weight fraction of (5%, 10%, 15%, 20%).The following properties were
X2 studied: tensile, impact, flexural strength, hardness, thermal behavior and
ER thermal conductivity.

xa Three samples were prepared for each test, except hardness test, where
SN one sample was prepared and six readings were taken from different places of
N the sample to get a high accuracy in the results.

R Microscopic pictures were taken to the internal structure by using an
B optical Microscope to reveal the particles distribution in the matrix regularly.
Tensile test results showed that tensile strength was decreased by a

ratio of (41.9%) with increasing weight fraction in case of reinforcing with

2 (Al,O3) particles of a weight fraction of (20%), while tensile strength S5
increased by a ratio of (54.84%) with the increase in weight fraction in the %
case of reinforcing with (Al) particles at the same weight fraction.The g%

maximum ratio of elastic modulus of (60%.) in the case of reinforcing with

~—~

Al) particles with a weight fraction of (20%) as compare with (Al,Os3)
articles at the same weight fraction.

When the impact and the flexural strength tests were done, the results
showed that flexural strength (F.S), maximum shear stress (Tmax), impact
strength (G.) and fracture toughness (K.) were increased with the increase of
weight fraction in the non — linear relationship for both reinforcements where
the results of the samples of (Al) particles were higher than that of (Al,O3)

of

particles reinforced at a weight fraction of (20%) at ratios
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oX (45.43%, 45.45%, 25%, 41%) respectively. While the hardness of the samples
[(20~)

;2; reinforced with (Al,O3) particles was higher than that reinforced with (Al)
2 particles with a ratio of (2.82%) at a weight fraction of (20%).

é% Thermal conductivity was also increased with the increase of the
;,?
‘:?
aX Value of (0.319 W/m. °C) for the composite material with (Al,O3) reinforced
[(20~)

‘;g; at a weight fraction of (20%) and reached to (0.407 W/m. °C) for the

"’ composite material with (Al) reinforcement at the same weight fraction.
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weight fraction of metallic and ceramic particles and reached a maximum
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