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Abstract: When liquefied natural gas (LNG) is stored in a tank, it is necessary to maintain low temperature. It is very im-
portant that insulation techniques are applied to the LNG cargo because of this extreme environment. Hence, laminated wood,
especially plywood, is widely used as the structural member and insulation material in LNG cargo containment systems (CCS).
However, fracture of plywood has been reported recently, owing to sloshing effect. Therefore, it is necessary to increase the
strength of the structural member for solving the problem. In this study, compressed wood, which is used as a support in LNG
independent type B tanks, was considered as a substitute for plywood. Compression and bending tests were performed on com-
pressed wood under ambient and cryogenic temperatures to estimate the mechanical behaviors and fracture characteristics. In ad-
dition, the direction normal to the laminates surface was considered as an experimental variable. Finally, the feasibility of using
compressed wood for an LNG CCS was evaluated from the test results.
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Figure 3: Schematic diagram of production process

Figure 2: Fracture of plywood in Mark-III
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Figure 4: Laminating direction for compression test speci-
mens: z-direction (CW1) and y-direction (CW2)
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Figure 5: Schematic diagram of experimental apparafus for
compression test
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Figure 6: Laminating direction for bending test specimens:
z-direction (CW3) and y-direction (CW4)
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Figure 7: Schematic diagram of experimental apparatus for
bending test
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Table 1 Test scenarios for compressed wood

i . Laminating
T Temp. irecti
est emp.(C) Specimen direction
55 CW1 z
Compression Cw2 J
test CWI1 4
-163 CW2 y
‘ 5 CW3 z
Bending Cw4 Y
test CW3 4
-163
CwW4 y
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Figure 8: Representative compression test result for Stress—

Strain curve of CW1 and CW2

Figure 9: Comparison of the fracture characteristics between
CWI1 and CW2 at ambient temperature
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Figure 10: Representative bending test result for
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Figure 11: Comparison of the fracture characteristics between
CW3 and CW4 at ambient temperature
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Table 2 Comparison of the mechanical properties between
compressed wood and plywood

Type Temp.(C) Flexural M().dl'lluS of
strength(MPa) | elasticity(MPa)
Compressed 25 159 11580
wood -163 334 22103
Plywood 25 88.7 9724
(RIGA) -163 - -
Plywood 25 45.6 11394
(WISA) -163 - -
Plywood 25 33.7~68.7 6960~11210
(Reference) -163 139 13400
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