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Abstract

In the depths of space, inherent challenges arising from long distances and
harsh environmental conditions require advanced technologies to overcome
these obstacles and enhance space communications. This paper presents an
innovative method for designing reflector antennas using the deployable mesh
reflector mechanism, which operates in the X and Ka bands. By leveraging the
advantages of a dynamic network structure, this approach provides
unparalleled flexibility in adapting to various dimensions of space structures.
The proposed mesh reflector antenna is collapsible in three-dimensional space
(3V), significantly easing its transportation. After releasing of satellite into
orbit and by utilizing the specified mechanisms, the antenna expands up to 1
meter, thereby offering a broader coverage area for information exchange.
Precise dynamic analyses demonstrate that the designed mechanism, without
the use of stepper motors and with the incorporation of dampers and springs,
enables controlled antenna deployment with suitable speed and torque. This, in
turn, minimizes vibrations and disturbances to the satellite, enhancing stability
during operations. The innovative method holds significant potential for
improving the quality and efficiency of information transmission in deep space
and can substantially contribute to advancements in space technology. Its
applications span a wide range of space domains, including communication
satellites, navigation, and remote sensing, heralding remarkable developments
in this field.
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