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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
O diged &I 4 god o’ ddgod
4 YA (L) o359, HLaS

b 9>l @ da g b9 (B1)98 4 poxie S-S L
iy (595 Ay (2l plol plgis @ dig (2B )L Slly
slp S Shgey cunl pY (15 s S o Jgl Al (gl 3,5
& e Sy sl zlis] golul Jdloo G Siibelg pea s
tewles oI hwgie glad b pall (9 (59)5 dtwgy S 53 03l ke
sl (V) Alaly 31 o0litol b o3yl3 51,5 P eslgisy ol Jlté s oS

[ADgs e

vy

Sl cebrs oS a3l cplpls wcuwl G0 (S005 53 5 0,800
o cb)fd.tlé)')nb.x;;.{w:.{?o"

955 o dawgy (WileS o)y g Juloo -
WSlgSy ()1 LS ot cue (g0 g JolS (59 Aty S5 <l

ol dlboul i Sl 4l il sl jaaie (Sulely (olp cdls 4o

003958 U palid 4l g g duwp 0dle s plSocin] & diwgy 53



--=-Yield load

4 ——Elastic buckling load
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Fig. 3. elastic buckling and yield load with respect to thickness changes for steel
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10.
Arc length
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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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