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Abstract

A study of the behavior of the x-band microwaves attenuation
coefficient against the changes of the grain sizes of iron and ferrite active
materials, and their mixtures, carried out. Different classified grain sizes
are obtained by milling and sieving technique using standard mesh sieves.
X-ray diffraction analysis on iron and ferrite showed that the iron used is
of good purity and that the ferrite is MnFe,O4 . Samples of dimensions
(2 x 50 x 50 mm) were prepared using special molds prepared for this
purpose. These samples contained the above active materials and epoxy
polymer. In all, eighty such samples are prepared. The standing wave
meter instrument was used to measure the attenuation coefficients of each
sample in the microwave frequency range (8 — 12.5 GHz) in steps of
(0.5 GHz) each. Thus, the total number of measurements is 800.

First results showed that there is finite range of grain sizes and for
finite frequencies which gives larger and more stable attenuation
coefficient. In the case of iron the sizes (106.5 — 500 um) at frequencies
(9 — 10 GHz) was the best. In ferrite, it was (200 — 780 um) at
frequencies (9.5 — 11 GHz).

The data obtained are then analyzed using MATLAB platform
based software written for this purpose. These software can perform three
dimensional plotting and the suggested mathematical modeling of the

data.



A hypothetical model for the attenuation mechanism is suggested.
The hypothesis assumes that there are, at least, two independent
mechanisms contributing to the attenuation process. The first mechanism
is independent of the grain size and it is only related to the microwave
frequency. This type of attenuation depends on the magnetic properties of
the used active materials. The second type of attenuation mechanisms
which represents about 10% of the over all attenuation has a strong
dependence on the grain size. It is believed that this type of attenuation is
a result of geometrical interference processes between the incident and
scattered waves. This explains the strong grain size dependence.

A comparison between experimental data and the mathematical

model indicate agreement between curves of most samples.



