Wydziat Mechaniczny Energetyki | Lotnictwa
Zaktad Wytrzymatosci Materiatow | Konstrukgji

Finite element method 2
(FEM?2)

Buckling analysis. Examples




Example 1. Find the critical load for the beam and spring model
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results in the first buckling mode:
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and the second buckling mode occures:
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Example 2. Compression of a plate hinged at the edges (uz=0)

a= 885mm, b=302mm, h =2.5mm, E=70000 MPa, v=0.33
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FE model

1. Static analysis (shell181)
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2. Buckling analysis
(second mode)
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Example 3. Compression of a plate hinged at the edges (uz=0)

a= 885mm, b=302mm, h =2.5mm, E=70000 MPa, v=0.33
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2. Buckling analysis
(first mode)
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2. Buckling analysis
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Example 4. Shear load in a plate with stringers

Plate: a=630mm, b=520mm, h=2mm, E=45926 MPa, v=0.33.
Frame: A,=1000 mm? (E,=2-10> MPa, v,=0,33)
The structure is loaded by the force F=1000 N.
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2. Buckling analysis
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Example 5. A cylindrical shell: R=100mm, H=300mm, h=0.5mm, E=7e4 MPa, v=0.33
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Example 6a. Bending of a caisson without stringers : L=1500mm, B=300, H=100, G=0.5, E=7e4 MPa, v=0.33
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Example 6b. Bending of a caisson with stringers: L=1500mm, B=300, H=100, G=0.5, E=7e4 MPa, v=0.33
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2. Buckling analysis
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EUROfusion
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Example 7. FEM analysis of a cryostat (VNS Feasibility study 2024)
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EUROfusion Load case 1: Normal operation (P + D)
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= Buckling modes 1-6 for Load case 1: Normal operation (P + D)
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D) EUROfusion

& Protection against Collapse from Buckling - Elastic — Plastic Analysis 2.4 (P + D)

[ [RMNION |

Monitored
point

Figure 5-9 Radial displacements [mm] for LF=2.41- Final model: Elastic — Plastic Analysis 2.4 (P + D)
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Figure 5-11 Radial displacement of the monitored point as a functions of the Load Factor
- Final model - Elastic — Plastic Analysis 2.4 [P + D)
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Accumulated Equivalent plastic strain for LF=2.41- Final model:
Elastic — Plastic Analysis 2.4 (P + D)
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