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In this paper, we reviewed major design parameters for a solid type of deployable
antenna and its structural design. We performed modal analysis for a single
reflector panel made of aluminum and CFRP (carbon fiber reinforced plastic) to
confirm the appropriateness of selected materials. We then predicted the elastic
modulus of CFRP using the principles of unidirectional composite elasticity
stiffness predictions such as the ROM (Rule of Mixture) and HSR (Hart Smith
10% Rule). To optimize the shape of the antenna reflector, a structural stiffness
analysis was performed using derived numerical optimization factors. Six
structural stiffness analyses were performed using the constructed experimental
design method. The resulting optimal shape conditions are proposed to meet the
structural stiffness requirements while minimizing weight.
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Fig. 1 Spacecraft structural design and analysis process
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Fig. 5 FE Model for single reflector Thickness .EX . .Ey . Gy
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Table 2 Results for modal analysis and weight (single reflector) (mm] [GPa] [GPa] [GPa]
Material 1* Mode [Hz] Weight [kg] 0.4 (2 ply) 1447 144.7 7.4
Al 6061-T6 5.8 0.876 0°/90° | 0.6 (3 ply) 184.2 105.2 7.4
M46J (CFRP) 9.8 0.597 0.8 (4 ply) 144.7 144.7 7.4
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