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Abstract

By summarizing the present research progress of theoretical calculation (including standards)
and simulation analysis of thin-walled vessel’s instability under external pressure, the commonly
used analytical methods are concluded. And there application ranges are introduced by some ex-
amples. Theoretical calculation of vessel’s instability under external pressure is based on Mises
formula. The calculation methods of EN13445-3 and 'OCT14249 are the closest to the actual re-
sults. For simulation analysis, nonlinear analysis is widely used, which greatly reduces the design
of redundant structure. In order to improve the resistance to instability of the structure, the rein-
forcement bars can be designed, or multi-plane cylindrical shell structures can be adopted. The
summarized contents in this paper provide some reference for the design and optimization of
thin-walled vessels.
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E 21—
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R (n* 1) 14] ™ 2 T P
O(n - ) + R TR,

A Po—Im oML ST, MPa; o ——RIFA RS, mm;
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W IR 2 8 BT AR AE o AR BRGS0V AR s th T BIR T3 U7, A4S GB150.JB4732,
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(G SR G5B AE — BTN SRF ;s EN13445-3 7EAMNEFER, sivbfae 5T/ NV B IEat, B
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Figure 1. Deformation of pressure vessels under internal pressure
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Table 1. The allowable external pressure of ellipsoidal head by different standard
= 1. FRRMEX R — R EREE KHITRINETELSER

FrifE GB150 JB4732 ASMEVIII-1 ASMEVIII-2 EN13445-3 TOCT14249
T 45 R/ MPa 0.2 0.2 0.12 0.17 0.38 0.28
7 4 . o SR
\\I.,- . -,
T B
Pa Vs
AR iy NS Rk 4T
X 8%
Jei 1 BT 5 JE # .

Figure 2. Schematic diagram of structural buckling process
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Figure 3. Principle diagram of the nonlinear buckling analysis with slope method
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Figure 4. Relationship between bucklingpressure and wall thickness
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Figure 5. Deformation diagrams of reinforced thin-walled cylinder
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Figure 6. Instability mode under eigenvalue method
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Figure 7. Analytical schematic diagram of finite strip
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