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Effect of Temperature on the Permeability of Stratospheric Airship Capsule M aterial
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(Shanghai Jiaotong University, Shanghai 200240)

ABSTRACT: The paper aims to study the permeability of airship capsule materials and predict whether the airship design meets
demands. In this paper, the micro-mechanics finite element method was used to calculate the cross-sectional area of helium
leakage path via the micro-crack density and the average crack opening displacement, predict the initial leakage rate of the air-
ship capsule and calculate the variation in leakage rate and pressure of airship capsule at the circadian cycle temperature. Tem-
perature changes lead to changes in pressure difference between inside and outside of the airship and the helium leakage rate.
Both the pressure difference between inside and outside of the airship and helium leakage rate were positively correlated with
temperature. This method can predict the duration of stratospheric airship in the air and provide a technical support for the de-
sign of stratospheric airship.
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density along with the change of stress response
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Fig.8 Stress and the strain field results of airship capsule body: a) Mises stress field; b) axial stress field; ¢) circumferential
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