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A study on the mechanical performance of impregnated polymer foam

in cargo leakage of LNG camrier
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Abstract: In this study, the effect of cryogenic liquefied natural gas leakage and loading on liquefied natural gas cargo hold is
investigated to observe the performance of the polymer foam material that comprises the cryogenic insulation of the cargo hold.
The primary barriers of liquefied natural gas carrier that are in contact with the liquefied natural gas will leak if damage is
accumulated, owing to fluid impact loads or liquefied natural gas loading / unloading over a long period. The leakage of the
cryogenic fluid affects the interior of the polymer foam, which is a porous closed cell structure, and causes a change in behav-
ior with respect to the working load. In this study, mechanical properties of polyisocyanurate foam specimen, which is a poly-
mer material used as insulation, are evaluated. The performance of the specimens, owing to the cold brittleness and the im-
pregnation effects of the cryogenic fluids, are quantitatively compared and analyzed.
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Figure 1: Damage to cargo hold tanks due to fluid impact
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Figure 2: Compressive stress-strain curve of porous foam
material
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Figure 3: Polyisocyanurate foam specimen

Figure 4: Insulation box and experimental equipment
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Table 1: Conditions for the cryogenic environments compression experiment

No Strain level of Prior condition of Temperature of
first experiment second experiment all experiment
1 lhour (Immersion)
2 2hour (Immersion)
3 0.05 4hour (Immersion)
(Elastic)
4 8hour (Immersion)
5 lhour (Precooling)
6 lhour (Immersion)
7 2hour (Immersion)
2 .
8 (P?a teSau) 4hour (Immersion) 110K
9 8hour (Immersion)
10 lhour (Precooling)
11 Thour (Immersion)
12 2hour (Immersion)
13 0.50 4hour (Immersion)
(Plateau)
14 8hour (Immersion)
15 lhour (Precooling)
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Figure. 10: Time of immersion dependent stress-strain curves

of R-PUF applied strain level
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