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Development of ultra-elastic bulk alloys usable at cryogenitc temperatures:
metal seal materials for hydrogen society
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We analyzed the in-situ neutron diffraction experiment results at J-PARC on
a Cu-Al-Mn single crystal alloy sample prepared by cyclic heat treatments, which exhibited giant
recoverable strain at room temperature. It was found that the origin of this strain is a true
elastic deformation, characterized by reversible lattice strain while maintaining the body-centered
cubic structure of the parent phase. Furthermore, mechanical tests conducted from room temperature
down to an extremely low temperature of 4.2K revealed that under certain stress levels, the alloy
exhibits a low Young"s modulus and relatively large elastic strain. Under high stress, martensitic
transformation was Induced, but upon unloading, reverse transformation occurred, resulting in large
reversible strain due to Eseudoelasticity even at extremely low temperatures. Based on these
results, it is inferred that this alloy is promising as a material for cryogenic seals.
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