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Recently, although the size of the LNG Cargo Containment System (CCS) has been increasing, the secondary barrier is reported
to remain unchanged, and the conventional Flexible Secondary Barrier (FSB) used in Mark—|ll type has been pointed out to
be vulnerable to failure owing to thermal and cyclic loads, In this respect, a tensile test was carried out to verify the reinforcing
effect of FSB using aramid fiber on weft compared to the conventional FSB; In order to consider the LNG leakage situation, a
series of tensile tests were conducted from ambient to cryogenic temperature, and mechanical properties were evaluated for
each fiber direction on account of anisotropy. Tensile behavior and fracture analyses were performed to confirm the mechanical
properties of each material according to temperature, Tensile test results proved that replacing the aramid fiber instead of E—glass
fiber used on wetft is effective in enhancing the mechanical properties,
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Fig. 5 Diagram of temperature-time of thermal equilibrium
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Table 2 Mechanical properties of material

Ultimate . Young’s
Material | Dir. T?,g;)' strength (msntwr/anlwnm) modulus
(MPa) (GPa)

25 197.763 | 0.0275 8.825

-20 | 263.817 | 0.0339 8.824

X =70 | 319.178 | 0.0340 9.028

-120 | 388.973 | 0.0386 9.164

=170 | 414.384 | 0.0412 9.025

FsB 25 129.543 | 0.0616 6.778
-20 | 145.388 | 0.0610 6.270

Y -70 | 218.356 | 0.0579 4.185

-120 | 279.817 | 0.0572 5.106

-170 | 283.333 | 0.0477 6.167

25 199.635 | 0.0352 8.665

-20 | 249.041 0.0390 9.778

X -70 | 333.699 | 0.0447 9.131

-120 | 385.924 | 0.0474 9.677

Aramid— =170 | 385.799 | 0.0460 9.801
FSB 25 238.174 | 0.0353 11.538
-20 | 282.785 | 0.0354 11.462

Y -70 | 298.858 | 0.0364 10.808

-120 | 293.196 | 0.0334 10.683

=170 | 286.301 0.0307 11.836
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Fig. 7 Stress—strain curve of material
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Table 3 Increase rate of mechanical properties

. Temp. |n§rease rate of Increa’se rate of
Dir. (C) ultimate strength Young's modulus
(%) (%)
25 0.9466 -1.813
-20 -5.5986 10.8114
X -70 4.5495 1.1409
-120 —-0.7839 5.5980
=170 —6.8982 8.5983
25 83.8571 70.2272
-20 94.5037 82.8070
Y =70 36.8673 158.2557
-120 4.7813 109.2244
-170 1.0475 91.9248
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