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Fig. 1. Test outline and boundary conditions
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Fig. 2. The final shape of the sample after collapse
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Table 1. mechanical properties of st37 steel
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Table 2. Geometric characteristics and thickness of the hemisphere
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Table 3. results of the metallic hemisphere collapse test
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Fig. 3. elastic buckling and yield load with respect to thickness changes for steel
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Fig. 4. Equilibrium diagram for the shell with thickness 1.3 mm and deviation of 0.5 mm cor-
responding to the first mode of buckling (1 MPa external pressure).
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Table 4. Collapse pressure of a hemisphere with a radius (mm) of 98 based on the deflection correspond-
ing to the first mode of linear buckling
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Fig. 5. Collapse pressure value based on the number of elements for two types of shell element S4R
and volume element C3D20R
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Fig. 6. Equilibrium diagram of sample A with 1 MPa external pressure
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Fig. 7. Equilibrium diagram of sample b shell with 1 MPa external pressure
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Table 5. Collapse pressure based on defects caused by thickness change and diameter change
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Fig. 8. The clamped boundary condition in the model based on the volumetric elements
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Fig. 9. Almost clamped Boundary condition in the model based on volumetric elements
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Table 6. the effect of boundary conditions on collapse pressure
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