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In this study, the fracture strength of Flexible Secondary Barrier (FSB) composites was standardized by conducting a distribution
analysis of the fracture probability, considering that the fracture strength of FSB composites such as glass fiber reinforced composites
is relatively large. As the mechanical performance of FSB composites varies with the fiber direction, 20 replicate uniaxial tensile
tests were performed for different temperatures ranging from the ambient to cryogenic conditions, considering the actual operating
environment of liquefied natural gas, For the probability statistical analysis, the Weibull distribution analysis derived from the weakest
link theory was used, considering the large variance in the fracture strength and brittle fracture behavior, The results of the Weibull
distribution analysis were used to calculate the standard fracture strength of the FSB composites for different fiber directions, The
findings can help ensure the reliability of the FSB mechanical properties in different fiber directions in the design of the secondary

barrier and structural analyses,
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Fig. 1 Schematic of Flexible secondary barrier in MARK-III
LNG CCS
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Fig. 2 Schematic of warp interlock structure
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Table 2 Estimated value from Weibull distribution parameter

Material T Weibull distribution parameter Coefficient of friction Friction force
o emp.
(Direction) P as Bs (MPa) o 1 (MPa)
25°C 5.502 208.20 5.4878 80.36
FSB WARP -120°C 4.497 342.69 4.4893 108.22
-170C 4.643 355.84 4.6351 116.02
25°C 3.748 173.66 3.7352 45.63
FSB WEFT -120°C 2.443 296.07 2.8349 58.91
-170C 4.145 311.46 41375 90.65
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Fig. 6 Schematic of failure mode at each fiber direction
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