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Deformation numerical simulation analysis of stiffened metal

diaphragm for positive expulsion tank
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Abstract: The current researches on the metal diaphragm structure are summarized. The prob-
lem of the stiffened metal diaphragm deformation is pointed out. Based on the experiment conditions,
the FEM model of the metal diaphragm is established with the MSC.Marc software for numerical
simulation. And it’s also used to analyze the deformation process of the diaphragm and the rule of it.
After the analysis of the ring—stiffened diaphragm, the mechanism of its deformation is explained.
Some methods for the failure control of the diaphragm are concluded, which provide the bases for the
design improvement of the diaphragm structure.
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Fig.1 Comparison between the results of numerical

simulation and experiment of the metal diaphragm
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Fig.2 Finite element model of metal diaphragm
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Fig.3 Overturn deformation of the diaphragm
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Fig4 Overturn deformation of the sphere shell
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Fig.5 The relationship between the pressure and

displacement y of model I ~IV diaphragms
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Fig.6 The relationship between the displacement x
and the displacement y of model I ~IV diaphragms
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