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Finite element analysis of the overturning process
of titanium diaphragm for propellant tank
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Abstract; To optimize the design of metal diaphragm, based on finite deformation theory, the
overturning process of the titanium diaphragm was simulated by using the Large Deformation Elas-
tic—Plastic finite element method. The effects of metal diaphragm construction on overtuming behav-
ior were analyzed. Overturning tests were conducted. The simulation results indicate that the support
structure and the Jimiting shell inside the tank are key componenis that ensure the smooth overtumn-
ing of the diaphragm. The experiments demonstrated the overturning process of the titanium metal
diaphragm,
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Fig.1 Simulation of overtuming process of metal diaphragm
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Fig.2 Simulation of positive overiumned process of diaphragm
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Fig3 Simulation of counter overturned process of diaphragm
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Fig4 Deformation comparison of counter overturned

diaphragm: with and without supporting structure
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Fig.5 Overturning test of diaphragm
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Fig.6 Pressure curve of overturning test
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Tab.1 Blackness of hot gas at different positions

H/em BigEEHE
5 (i) 0.07
6.5 (F.0) 0.06
8.5 (Hd) 0.07
10 () 0.08
10 (R4) 0.03
10 (HE) 0.05
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