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Structural performance analysis of large-scale flexible inflatable
structures for stratospheric airships

MA Zhenyu, HOU Zhongxi, YANG Xixiang
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; Taking inflatable structures of stratospheric airships as the main study object, the minimum differential pressure and the stress of

inflatable structures were computed according to its design theory and a finite element model of inflatable structure for stratospheric airship was

established. On the basis of the model verification, nonlinear finite element method was applied to simulate inflatable structural performance so as

to obtain the distribution and change laws of the deformations and stresses of inflatable structure with the variations of pressure load and gondola

load. The effects of structural reinforcement devices on the stress and deformation of inflatable structure also were evaluated. The simulation results

can serve as reference for the structural design of the stratospheric airship.
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Fig.1 Structural diagram of the HAA
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(a) Finite element model of inflatable beam
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(b) Displacement contour of inflatable beam in vertical
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Fig.3 Sketch of inflatable beam model
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Tab.1 Computational results of inflatable beams
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(b) Displacement results under different pressure loads

Bls R AT bl s 22 2 o £k

Fig.5 Change curves of stress and deformation
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Fig.6 Results of gondola load of 10000N
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(a) Stress results under different gondola loads
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(b) Displacement results under different gondola loads
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Fig.7 Change curves of stress and deformation

under different gondola loads
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Fig.8 Change of stress and deformation with differential

pressure under gondola loads of 10000N
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Fig.9 Results of vertical and ring stiffened confirguration
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