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Mechanism of resistance to hydrogen embrittlement and reliability of multi-phase
Nb-TiNi alloys
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The tungsten added Nb35W5Ti30Ni30 alloy showed similar microstructure,
crystal structure and hydrogen solubility coefficient to W free alloy, its hydrogen permeation
property was not degraded by W addition. Furthermore, hydrogen capacity of W added alloy was reduced

by 20%, which is expected to improve resistance to hydrogen embrittlement of the alloy. Hydrogen
permeability and hydrogen absorption properties of the as-cast Nb-TiNi and Nb-TiCo alloys were
investigated. Hydrogen permeation in Nb-TiNi and Nb-TiCo alloys was contributed by hydrogen
solubility coefficient and hydrogen diffusion coefficient, respectively.
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Fig. 1 SEM micrographs of the as—cast (a)
(Nb35W5>T130N130 and (b) Nb40TigoN130 allOyS.
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Fig. 2 Hydrogen permeability of the
as—cast  (Nby_ W) TisNis alloys as a
function of W content.
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Fig. 3 Hydrogen absorption properties of
the as—cast (Nby W) TisNis (x= 0, 5)
alloys at 573 K.
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Fig. 4 SEM micrographs of the as—cast (a)
NblgTi40Ni41 and (b) NbgoTi35C035 alloys.
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Fig. 5 Temperature dependence of hydrogen
permeability for the as—cast NbgTi,Niy,
and NbgTissCoss alloys in the form of
Arrhenius plot.
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Fig. 6 Hydrogen absorption properties of
the as-cast Nb19T140Ni41 and Nb30T135C035
alloys at 573 K.
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