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Abstract

It is difficult to keep machinery work at same performance for
prolong time and keep their stable on the perfect level of production,
because of the effect of uncontrollable factors and natural phenomena
such as (friction, corrosion, change the properties of materials
according to temperature and the wear) wear that effect on the age and
performance of mechanical systems, and cause losses and operating
cost. And the solid particle erosion (SPE) is one type of wear that find
it in wide range of applications that deal with fluid carry particles.
From this current research it was found that the (SPE) with a time give
a terrible losses.

In this research work, composite materials based on polymeric
material reinforced with silicon carbide particles (SiC) and glass fibers
have been produced. The current research also includes the design and
manufactures of experimental erosion rig locally and some devices
and equipment for the process of manufacturing models and
composites specimens of materials.

In the current study, the destructive tests of polyester and its
composites, erosion rate tests and microscopic examinations of the
exposed surface were performed.

The main goal of this study is to evaluate the erosion of
polyester and its composites. This study included the effect of some
basic key factors (impingement velocity of erodent (particles),
impingement angle, size of erodent and percentage of reinforcement)
on erosion rate among other factors (density erodent, temperature of
ambient, strain hardening of the material exposed to erosion and other
factors), to find out the most influential and controlling factor in the
rate of erosion. The experiments were carried out with impingement
velocities (16.3, 25.2 and 33 m / sec), impingement angle (30 °, 60 °,
90 °), size (diameter) of erodent (150-350, 350-500 and 500-710 um)
and percentage of reinforcement silicon carbide composites (5, 8
wt.%) of silicon carbide and fiberglass composites (44, 52 wt.%) of
fiberglass.

The results indicated that the behavior of erosion of polyester is
brittle and its composites are semi-ductile. The composites that
reinforced by (5 wt. %) of (SiC) particles are reveal enhance erosion
resistance compare with polyester and other its composites, and most
of the results showed that impingement velocity was the most



important significant factor influence on erosion rate for polyester and
its composites. It was found that the highest erosion rate of the
polyester at the impingement angle (90°) and the lowest erosion rate
of the impingement angle (30°), and the highest erosion rate for
polyester composites at the impingement angle (60°) and the lowest
erosion rate at the impingement angle (30°). The rate of erosion also
increases by increasing the proportion of fiber. The signal-to-noise
ratio also concluded that the velocity of impingement is the effective
factor.

From the microscopic examination, a simple indication of the
mechanism of erosion of polyester and its composites was observed.
The mechanism of erosion at low angles (30°) is described by
abrasion and deformation. At angles (60°) it is noted that there is a
cutting process. The effect of the reinforcement percentage on the
erosion mechanism of polyester and its composites were not observed.
The method of failure in silicon carbide composites is related to the
formation of a fracture at the edges of silicon carbide particles. And
the method of failure in fiber glass composites is to create a transverse
crack on the body of the fiber and then expand to create a split of part
of the fiber. Transverse fibers are stripped faster than longitudinal
fibers at (30°) and (60°), but at (90°) the failure is equal. The fracture
failure is predominant for fiber composites failures.
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