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Influence of membrane thickness deviation on precision of
inflatable parabolic antenna reflector

HE Xiaofei, SAN Bingbing, ZHU Zhaoquan
(College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China)

Abstract: Based on the nonlinear finite element inverse iteration method, the influence of the membrane thickness
deviation on the precision of an inflatable parabolic antenna reflector was studied. Two distributions patterns of a
deviation of the designed and simulated membrane thickness were considered; uniform deviation and linear non-
uniform deviation. Parabolic surfaces with different /D ( focal-length-to-diameter) ratios were simulated, and
error analysis was conducted. The results show the following: the surface error is relative to the distribution patterns
of membrane thickness deviation, uniform thickness deviations have more significant effects than linear non-uniform

ones, and the larger the F/D ratio is, the greater the surface errors will be.

Key words: inflatable parabolic antenna; paraboloid; inverse iteration method; error analysis; membrane

thickness deviation; uniform distribution; linear non-uniform distribution
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