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Table 1 Chemical composition of cryogenic materials.

Material C Si Mn P S Cu Ni Ct Mg
Austenite steel

SUS 304L 0014 042 1.19 0.031 0.002 - 9.15 1822 -
Aluminum alloy

AS5083 - 0.16 068 - - 0.04 - 012 45
Nickel steel

9Ni steel 006 023 059 0.004 0001 - 9.04 - -
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Table 2 Mechanical properties of cryogenic materials at room temperature.

Tensile 0.2%Proof Elongation
strength strength
(MPa) (MPa) (%)

Austenite steel :
SUS 304L 571 257 60
Aluminum alloy v
A5083 309 157 22
Nickel steel
9Ni steel 713 620 32
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Fig. 1 Change of Charpy absorbed impact energy and lateral expansion
with temperature in SUS304L material.
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"Fig. 2 Appearance of fracture surfaces in SUS304L material after Charpy
impact tests (1/2t).
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Fig. 3 Change of Charpy absorbed impact energy and lateral expansion
with temperature in A5083 material
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Fig. 4 Appearance of fracture surfaces in A5083 material after Charpy impact
tests (1/2t).
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Fig. 5 Change of Charpy absorbed impact energy and lateral expansion
with temperature in 9% Ni steel material

Temp. 77K 173K

Direction

- Fig. 6 Appearance of fracture surfaces in 9% Ni steel after Charpy impact
tests (1/2t).
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Fig. 7 SEM micrograph of fracture surface in 9% Ni steel(at 77K).
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Fig. 8 Load-deflection diagrams after instrumented Charpy impact test.
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