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Development of high performance laminate type hydrogen storage alloys by using
extreme severe plastic deformation (ESPD) and hydrogenation disproportionation
desorption recombination (HDDR)
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It is found that the growth rate constants of Mg2Cu in Mg/Cu super-laminate
composites (SLCs) is approximately ten to the second - forth order larger than that of Mg-Cu
diffusion couples. It is because that extreme severe plastic deformation such as accumulative roll
bonding (ARB) with more than 5 cycles can enhance atomic diffusion and promote solid-state reactions

because of an increase in the density of lattice defects such as vacancies, dislocations and ?rain
boundaries. It is also found that hydrogenation of Mg was dominant in Mg/Cu SLCs during initia
hydrogenation of Mg/Cu SLCs when Mg was thick, whereas that of Mg2Cu was dominant in Mg/Cu SLCs when
Mg was thin. It is considered that the average thickness of Mg + Cu layers in as-rolled Mg/Cu SLCs
as a function of ARB cycles has a large influence on initial hydrogenation properties and
microstructure formation processes.
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