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Abstract

Polymers have the lowest dielectric constant among materials because they mainly lack magnetic dipole
moment, electric non-polar structure, amorphous microstructure and low specific weight (lower molecular
density). These properties of polymers have caused them to be highly regarded by the electricity,
telecommunication and communication industries. Also, preparing foams from polymer materials is a very
effective way to further reduce their dielectric constant. The technology of preparing materials with desired
dielectric constants is used in designing and manufacturing telecommunication equipment, including reflectors,
Fresnel and Luenberg lenses, etc. The purpose of this article is to investigate the effect of the morphology of
expanded polystyrene foams on the dielectric constant, which is the ratio of the displacement current density of
electromagnetic waves to the conduction current density of waves in a lossy medium. Expanded polystyrene
foam samples with different porosity, cavity wall thickness, average cavity size, and homogeneity and
heterogeneity were prepared using an oven, and the structure of cavities, dielectric characteristics of foams
were analyzed with scanning electron microscope, vector network analyzer, respectively. and lensed trumpet
antenna were investigated using dielectric measurement method in free space method. The effect of the size of
the diameter of the holes of polystyrene foams in equal and different densities on the dielectric constant was
investigated in this article. The results show that in expanded polystyrene foams, the dielectric constant does not
necessarily decrease with the increase in the size of the sponge cavities, but sometimes the dielectric constant
increases, so that, with the increase in density, the average size of the sponge cavities increases and the
dielectric constant and the loss coefficient It has an increasing trend, but at porosity and density equal to the
increase in the average size of the foam cavities, it causes a decrease in the dielectric constant and the loss
coefficient. It has also been determined that the dielectric constant and loss coefficient of the homogeneous
sample is lower than that of the heterogeneous sample.
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