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{Abstract)

Polyurethane foam insulation required for storing and transporting cryogenic
liquefied gas is already widely used as a thermal insulation material for commercial
LNG carriers and onshore due to its stable price and high insulation performance.
These polyurethane foams are reported to have different mechanical performance
depending on the density, and the density parameter is determined depending on the
amount of the blowing agent. In this study, density-dependent polyurethane foam was
fabricated by adjusting the amount of blowing agent. The mechanical properties of
polyurethane foam were analyzed in the room temperature and cryogenic temperature
range of -163°C at 1.5 mm/min, which is a quasi-static load range, and the cells
were observed through microstructure analysis. The characteristics of linear elasticity,
plateau, and densification, which are quasi-static mechanical behaviors of polyurethane
foam, were shown, and the correlation between density and mechanical properties in
a cryogenic environment was confirmed. The correlation between mechanical behavior
and cell size was also analyzed through SEM morphology analysis. Polyurethane foam
with a density of 180 kg/m’ had a density about twice as high as that of a
polyurethane foam with a density of 96 kg/m’, but yield strength was about 51%
higher and cell size was about 9.5% smaller.
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