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Creep test and numerical analysis for near space

aerostat’s envelope material
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Abstract: Creep is an important characteristic of near space aerostat’ s envelope material. A creep test bench was designed to test the creep

characteristics of a typical envelope material for near space aerostat, and the creep data of the material at atmospheric temperature were obtained.

Based on the creep model of general polymer materials and the creep data obtained from the test, the creep calculation model of aerostat materials

was analyzed, and the relevant parameters were fixed. Also, the creep variables of aerostat materials were simulated with the method of finite

element analysis. Furthermore, the veracity of the creep model and the simulation analysis for DPE -3 thin film was verified by comparing the creep

variables calculated by the creep model, the creep variables analyzed by the finite element simulation and the actual creep variables were obtained

by the creep test. The creep test method and the results of calculation and analysis can provide a reference for the design and analysis of aerostat in

near space.
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aging theory of time and stress
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Tab.1 Material and geometric parameters of

finite element model

HPE AR R/ SRR B v/ KE/ BB/
GPa a mm mm mm (kg/m*)
0.143 0.25 0.038 20 180 891.3
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Tab.2 Load conditions of three finite element models
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Fig.7 Creep of specimens after 400 h under

different tensile stress conditions
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