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Liquid natural gas is stored and transported inside cargo tank which is made of specially designed cryogenic materials such as 9% Ni
steel, AI5083-0 alloy and SUS304 and so on, The materials have to keep excellent ductile characteristics under the cryogenic

environment, down to

—1630C, in order to avoid the catastrophic sudden brittle fracture during the operation condition, High manganese

steel is considered to be the promising alternative material that can replace the commonly used materials mentioned above owing to its
cost effectiveness, In line with this industrial need, the mechanical properties of the high manganese steel under both room and

cryogenic environment were investigated in this study focused on its tensile and fatigue behavior, In terms of the tensile strength, the
ultimate tensile strength of the base material of the high manganese steel was comparable to the existing cryogenic materials, but it
turned out to be undermatched one when welding is involved in, The fatigue strength of the high manganese steel under room

temperature was as good as other cryogenic materials, but under cryogenic environment, slightly less than others though better than Al

50830 alloy,

Keywords :
strength(IL|2ZE), Mechanical property(7 |AIE A&)
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Table 3 Comparative ratio of yield stress

Table 4 Comparative ratio of ultimate strength

Base Weld
RT [-100 'C-163 'C| RT [-100 ‘C[-163 'C

Base Weld

RT 100 ‘C-163 'C, RT [-100 'C~163 'C

High Mn 1 121 | 1.51 | 091 | 1.02 | 1.23

High Mn 1 117 | 1.27 | 0.79 | 0.98 | 1.11

SUS304 | 0.67 | 0.83 | 0.90 | 0.72 | 0.91 | 1.00

SUS304 | 0.78 | 1.25 | 1.45 | 0.70 | 1.03 | 1.20

AI5083 | 0.30 | 0.30 | 0.33 | 0.31 | 0.33 | 0.35

AI5083 | 0.34 | 0.37 | 0.43 | 0.31 | 0.35 | 0.42

9% Ni 154 | 1.81 | 199 | 1.21 | 1.44 | 1.59

9% Ni 0.86 | 1.01 | 1.09 | 0.87 | 1.01 | 1.10
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Fig. 16 Comparative ratio of weld metal ultimate
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Table 5 y-intercept of S—N curves (fixed slope)
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Table 7 Economical efficiency

Room Temperature -1 °C . . Economic evaluation
High Mn 1.5647 1.6538 Relative Price Ratio
SUS304 1.4296 1.513 AI5083-0 alloy 1.00 1.00
AI5083 1.1321 1.5097 SUS304 0.69 1.21
9% Ni 1.5947 1.7533 9% Ni steel 0.85 1.06
High Manganese 0.55 0.92
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Ratio
AI5083-0 alloy 1 1
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