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Abstract

Tensile and fracture toughness tests of the cold-rolled STS 304 steel plate for membrane material of
LNG storage tank were performed at wide range of temperatures, 111K(boiling point of LNG), 153K,
193K and 293K(room temperature). Tensile strength significantly increases with a decrease in
temperature, but the yield strength is relatively insensitive to temperature. Elongation at 193K abruptly
decreases by 50% of that at 293K, and then decreases slightly in the temperature range of 193K to
111K. Strain hardening exponents at low temperatures are about four times as high as that at 293K.
Elastic-plastic fracture toughness(J;) and tearing modulus(T,«) tend to decrease with a decrease in
temperature. The J. values are inversely related to effective yield strength in the temperature range of
111K to 293K. These phenomena result from a significant increase in the amount of transformed
martensite in low temperature regions.
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Table 2 Mechanical properties of STS 304 steel
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Fig. 1 Schematic diagram of the low temperature
experimental apparatus
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Fig. 4 Stress-strain curves in the temperature range
of 293K to 111K
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Fig. 5 The temperature dependence of yield strength,
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Table 4 Results of elastic-plastic fracture toughness

test at room and low temperatures
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