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Results shows that local values of, particles volume fraction,
hardness, young modulus, ultrasonic longitudinal wave velocity,
ultrasonic shear wave velocity, have gradually increased in its valus
along the length of (FGPC) samples. The lower ends particle rich

ends.
A

The end ultrasonic wou as, quality control tool and a
Nondestructive test eliminate the need for destructive testing of
products which could be used as quick and cheap test to investigate
these (FGPC;) and the evaluation of their properties by scanning at
specific points along their length and width.



Abstract

In this current research a functionally graded polymer
composite (FGPCs) were produced using gravity casting method.
These composite were fabricated from unsaturated polyester resin as a
matrix reinforced with silicon carbide particles (SiC,, of different
volume fraction (%) and particle size.

Nine graded samples were manufactured containing 3%,6%
and 9% particle volume fraction and 53um,106um and 150um particle
size.Additional (1) sample of pure polyester (free of particles) were
manufactured for comparison with composites.

Nine points along each (FGPC) samples were selected
locally to obtain their particle volume fraction (%), then standard
homogenous samples of constant but different volume fraction were
manufactured to find ultrasonic test and tensile test.

Mecanichal and ultrasonic tests were carried out on these
standardized homogeneous and (FGPC) samples. The mechanical tests
involves the experiment evaluation of hardness and young modulu.
The ultrasonic measurement wave transmitted through these samples.
A-scan pulse echo amplitude technique and normal and 45° shear
probes of SMHz frequency were used.

The aime of this current study is to investigate these graded
samples ultrasonicly.i.e. to obtain a correlation between local
ultrasonic wave parameters (wave velocity and wave attenuation), and
the local, (SiC;) volume fraction, hardness and young modulus.

The results shows the reliability of the ultrasonic test used in
this investigation and the success of the gravity casting method in the
production of the functionally graded polymeric composite by using
the particale size (106, 150 um) at room temperature (22 C°). Semi-
homogeneous products were obtained on using the particle size
(53 um) and simple affected it.
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