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Abstract

The membrane type LNG(Liquefied Natural Gas) cargo containment system is a special design
structure for the large deformation behavior at LNG temperature(-162°C). The design of membrane is
required great confidence so that membrane can plat role in the tightness of flammable fluid storing.
LNG cargo containment is loaded and unloaded LNG between twice and five times in a week. During
this process, the membrane has large deformation behavior due to the variation of temperature and
pressure to the self weight.

In this study, the evaluation of the fatigue strength of membrane is very important to determine the
design life of LNG storage tank and to evaluate the mechanical properties at the LNG temperature.
Also, in the view point of large deformation, the evaluation method is applied conservatively e-Ns
curve of SUS 304L.
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Table 1 Chemical composition of SUS 304L (wt. %)

Material C Si Mn P S Ni Cr

SUS 304L|0.022|0.379|1.748|0.028|0.026 | 8.12 |18.20
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Fig. 2 Schematic diagram of the low temperature
experimental apparatus
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Fig. 3 Configuration of fatigue test specimen(mm)
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Fig. 4 Stress-strain curves in the temperature range
of 298K to 111K

Table 2 Mechanical properties in the temperature
range of 298K to 111K

Yield Tensile i
Elongation
Temperature | strength strength %)
(MPa) (MPa) °
298K (25°C) 266 704 73
193K (-80°C) 315 1076 44
153K(-120°C) 319 1162 40
111K(-160°C) 343 1204 37
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Fig. 5 The temperature dependence of yield
strength, tensile strength and elongation
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Fig. 6 Micro-fracture surfaces tensile-tested at
298K(a) and 111K(b)
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Fig. 7 The effect of temperature on strain hardening
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298K and 111K
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Fig. 9 Comparison of the equation and test results
in the temperature range of 298K and 111K
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Fig. 10 Comparison of the modified Manson
equation and test results in the temperature range
of 298K and 111K
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