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Abstract

Nb based multi-phase hydrogen permeation alloys comprised of the bee-(Nb, Ti) solid solution
and B2-TiNi (TiCo) intermetallic compound are promising candidates for non-Pd hydrogen
permeation alloy, and show good hydrogen permeability and hydrogen embrittlement resistance. It is
known that the microstructure strongly affects the hydrogenation properties of these alloys, which
means that hydrogen permeability and resistance of hydrogen embrittlement are changed by
controlling microstructure. It is important to understand how hydrogenation properties are affected
by the microstructure of these alloys, which teaches us the suitable microstructure for hydrogen
permeation alloys. The first purpose of this work is to investigate the relationship between the
hydrogen permeability and microstructure of these alloys and to discuss using a mixing rule for these
two phases. The second one is to investigate changes in lattice parameter and full width at half
maximum by hydrogenation and to discuss the mechanism of suppression of the hydrogen
embrittlement in these alloys. In case of Nb-TiNi alloys, the relationship between the microstructure
and hydrogen permeability mostly obeys the mixing rule. In other words, we can control hydrogen
permeability of Nb-TiNi alloys by changing microstructure. For changes structure in these alloys,
heterogeneous strain is introduced to B2 phase when bcce phase is expanded by hydrogen absorption.
It seems that internal stress occurred by expansion of bce phase is scattered by this heterogeneous
strain. For the process of hydrogenation of these alloys, bce phase in two-phase alloys is expanded

by hydrogen absorption through a state of two-phase (bcc + bee’) induced by hydrogen.
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