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Abstract

The 2023 edition of ASME VIII-2 has rewritten Article 5.4 on preventing buckling-induced collapse,
and optimized the elastic analysis method and elastic-plastic analysis method. For shells under ex-
ternal pressure, formed heads, cylinders and cones, the code proposes two numerical analysis
methods: Method A—a five-step elastic analysis procedure based on linear elastic theory, and
Method B—an elastic-plastic buckling analysis method considering geometric imperfections. This
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paper compares the differences between the 2023 Edition (Method A, Method B) and the 2021 Edi-
tion (Buckling Analysis—Type 1, Type 3) for dished heads using Ansys finite element software. It
outlines the brief analysis procedures and acceptance criteria, aiming to provide references for en-
gineering designers to understand the new standards.
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Figure 1. Geometric dimensions of the head
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Table 1. Calculation results using formula method under different thickness
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20 2820 95.2 0.49 95.2 2.0 47.6 -0.675
22 2822 179,000 193 104.6 0.54 104.6 2.0 523 -0.815
24 2824 114.1 0.59 107.4 1.995 53.8 -0.915
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Figure 2. Finite element model of the head
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Table 2. Procedures and calculation results for type 1 at various thicknesses
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Table 3. Procedures and calculation results of the five-step elastic analysis method at typel at various thickness
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Figure 3. For the head (22 mm thickness), the critical buckling location under external pressure Pous = —0.77 MPa, the equiv-
alent membrane stress Pn1 at the bucking location, and its first-order mode eigenvalue
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Figure 4. Material true stress-strain curve
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Figure 5. Loads and load steps
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Table 4. Analysis results of method B and type3
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