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Fig. 1 Stress distribution in the vacuum vessel
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Fig. 2 Stress distribution in the flange
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Table 1  Stress intensity check for key parts of the vacuum vessel
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Fig. 3 Flection wave shape of the vacuum vessel
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Fig. 4 Non-linear flection wave shape of the vacuum vessel
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Strength and stability analysis of vacuum vessel for the spacecraft-level vacuum thermal test

Han Xiao, Qi Yan, Liu Botao
(Beijing Institute of Spacecraft Environment Engineering, Beijing 100094, China)

Abstract: The vacuum vessel is the main part of a space environment simulator, to be used for the spacecraft-level vacuum
thermal test. In view of safety and reliability, the loads (such as the external pressure and the deadweight) must be accurately
calculated when the vacuum vessel is designed. The stability analysis based on the finite element method is carried out in order to
acquire the stress and the critical instability pressure. By the estimation and the analysis for the stress intensity and the stability,
reliable results can be obtained for the vacuum vessel’s design and manufacture.
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