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Study Infill Density of the Hemispherical Lens for Improved Antenna Efficiency
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Abstract

This paper proposes the effect of material density on antenna
performance enhancement. The proposed antenna is designed
with a rectangular patch, the back side is a full ground plane, and
operates at a frequency of 24 GHz. This antenna works in
conjunction with a hemispherical lens, uses polylactic acid (PLA)
material with varying material densities of 20%, 40%, 60%, 80%, and
100% and using 3D printing technology. The measurement results
indicate that the reflection coefficient shows slight frequency
deviations with varying material densities. The radiation patterns at
material densities of 20%, 40%, 60%, and 80% exhibited
unidirectional, but not at 0 degrees. However, at 100% material
density, the radiation pattern was unidirectional at 0 degrees.
Moreover, it achieved a maximum gain of 4.35 dBi. Therefore, the
material density significantly affects the beam refraction of

electromagnetic waves.
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