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Numerical simulation and test verification of
diaphragm for metal diaphragm tank
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(Xi‘an Aerospace Propulsion Institute, Xian 710100, China)

‘ Abstract; Calculation for metal diaphragm overturning process is the key factor for diaphragm
tank design, in which strong nonlinearity factors of material, geometry, etc. should be considered. It’s
hard to complete such a complicated calculation with traditional methods. Diaphragm overturning
process calculation was accomplished by employing MSC.MARC software with elastic-plastic finite
elemént method. Test results fit the digital simulation very well which proved the validity of the

analysis approach.
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Fig.1 Operation principle of the metal diaphragm tank
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Fig.2 Finite element model of the diaphragm
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Fig.3 Overturning process simulation
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Fig.4 Multiwave instability and eccentricity

of the diaphragm
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Fig.5 Diaphragm overturning simulation results

of pressure difference
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Fig.6 Diaphragm top displacement during overturning
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Fig.7 Pressure difference curve during overturning test
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Fig.8 Overtuming results of the diaphragm
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