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Abstract

The inflatable support structure is the major load-carrying component for deployable antenna to
resist the external loads. One of the keys to design a precision deployable antenna is to accurately
evaluate the buckling characteristics of inflatable support structure. In this paper, the nonlinear buckling
characteristics of inflatable support structure are evaluated using a proposed pseudo beam model. The
local wrinkles are obviously observed in the buckling modes of inflatable support structure. A thin shell
model is then used to predict the critical wrinkling load of an inflated beam. According to the wrinkling
evolution, the bending-wrinkling mechanism of inflated beam is elucidated subsequently. The relationships
of bending stiffness factor and bending-wrinkling factor versus wrinkling angle are also determined and
evaluated. In the end, a bending-wrinkling experiment of inflated beam is performed to verify and
elucidate the global and local buckling characteristics of inflatable support structure. Our results reveal
that the global buckling results from the local wrinkles which may be considered as the critical case
to design the load-carrying ability of inflatable support structure. For a wrinkled inflated beam under
bending, the inflated pressure, the offset from central axis, the large deformation and the beam stiffness
contribute to the total bending-wrinkling moments, which also reveal the bending resistance mechanism
of inflated beam in bending. The results obtained in this paper are good references to the design of
inflatable support structure of deployable antenna.
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