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Abstract

The space environment poses many threats to the external components of
space structures, and thermal fluctuations are among the most important of
these threats. These thermal fluctuations occur due to the position of the
system in front of the sun and in the shadow of the earth, and its value depends
on the orbit of the spacecraft and the materials of the components. Antennas,
which are usually installed on the outer shell of these systems, are therefore
always exposed to the thermal fluctuations of the space environment. Thermal
fluctuations cause the antenna surfaces to expand, contract and distort and
can cause the antenna to malfunction. In this paper, the effects of thermal
expansion and contraction due to an LEO orbital mission on the radial
characteristics of two X-band reflective antennas, one broadband antenna and
the other narrowband, And the resulting radiation characteristics are
compared with the characteristics of equivalent sample antennas at ambient
temperature. Analyses show that narrowband antennas are very vulnerable to
thermal fluctuations and, therefore, it is necessary to choose the material of
the antennas from materials whose thermal expansion coefficient is very small.
In addition, choosing the appropriate protection method to maintain the
optimal performance of the antenna is one of the most essential activities in
the construction of space antennas.
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12. Coefficient Thermal Expansion (CTE)
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16. Multilayer Insulation (MLI)
17. Sunshields

18. Coatings

19. Paints

20. Aluminized Kapton

21. Black Kapton

22. Micro Crack

23. Radome

24. Grounding
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