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ABSTRACT

There is an increasing world demand for engineering materials of special
specification. For example, material of high degrees of toughness, light weight and
good fabricability in addition to availability with reasonable cost are needed.

Such materials play an important role in fulfilling the needs of new industries like
aircraft and motorcar body manufacturers, storage and transporting piping systems of
fluids like water...etc. In this investigation, Charpy impact test was used to measure
the fracture energy and fracture toughness (Uc, K¢) of three composite materials:

unsaturated un-enforced polyester, palm-tree fibers reinforced polyester and glass
fibers reinforced polyester at different temperatures (0, 30, 60°C). It was noted that the
energy required to fracture (fracture energy (Uc)) for un-enforced polyester increases
with decreasing depth of notch (x) and with increasing temperature. For palm tree
fibers reinforced polyester, the fracture energy increased by values that exceeded those
of un-enforced polyester. The natural fibers absorbed most of the impact energy.
Accordingly, fracture toughness was greatly increased for all testing temperatures. At
30 °C, the toughness of polyester increased from 2.37 kJ /m? to 12.7 kJ/m? after

being reinforced with palm tree fibers and to 17.1 kJ /m? after reinforcement with
glass fibers. Fracture toughness (K¢ ) of polyester has also increased from 1.97 to 4.48

MN/m’'? after being reinforced by palm tree fibers and to 5.97 after reinforcement
with glass fibers. These differences may be due to the higher density and elasticity of
glass fibers. However, the small difference between the properties of the two
composites is encouraging to treat palm tree fibers in order to improve their density and
accordingly to widen their application.
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