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Numerical Analysis and Experimental Evaluation on Formability
of Membrane for LNG Storage Tank
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Abstract
Membrane structures are widely used for LNG(Liquefied Natural Gas) storage tanks. This study presents a membrane
structure based on the Mark-111 type. For its development, a series of numerical simulation was conducted using ABAQUS
and experimental investigation was carried out. The manufacturing process of the membrane was simulated. The thickness
distribution predicted by the numerical approach agreed well with the experimental results.
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Fig. 1 Example of membrane in LNG storge tank

Table 1 Chemical composition of SUS304 (wt/%6)
C S P Cr Ni Si | Mn | Cu

03 | 0.2 | 04 |17~20|9~12

Table 2 Mechanical properties of SUS304L

Young’s Modulus (GPa) 203
Yield Strength (MPa) 252
Ultimate Strength (MPa) 995
Poisson’s Ratio 0.3
Density (Kg/mm®) 7.83x10°
Normal Anisotropy (T ) 1.005
Fracture Strain (&) 0.586
Flow Stress Law K(MPa) 1,387
(G =Kg") n 0.59
1000|
— —0.39

s00l c=1387¢ True stress-strain curve
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g 200 Engineering stress-strain curve
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Fig. 2 Tensile test results for cold-rolled finished

SUS304L with initial thickness of 1.2mm
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Fig. 5 Schematic view of process procedure for manufacturing membrane
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(c) Thickness distribution (unit : mm)
Fig. 7 Deformed shapes and thickness distribution of
membrane by FE simulation and experiment
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Fig.10 Distribution of effective stress and effective strain obtained from FE simulation using modified tool
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Fig.11 Thickness distribution obtained from FE
analysis by using modified tool(unit : mm)
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