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Simulation and Experiment of Mechanical Properties of

Load Patch Structure of an Aerostat
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Abstract ; The load patch structure of aerostat plays a key role in keeping balance and stabilization of the hulls
under external loads. One method for the mechanical properties analyses of the aerostat load patch structure
based on wrinkling simulation is proposed in this paper. A finite element model of a trapezoid empennage load
patch is established and its main mechanical parameters are given. Then, simulation analysis is carried out for
the deformation mechanism under in-membrane tensile load of the trapezoid load patch. According to the form-
ing manner of the load patch, typical failure modes of the structure are analyzed and corresponding failure
loads are predicted. Finally, damage tests for the load patch structure are carried out to verify the effectiveness
of the simulation method from aspects of membrane surface deformation, damage position and failure load. The
proposed analysis method and its results could provide technical basis for enhancing the efficiency and quality
of current aerostat load patch design.
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