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A process for produci ng nanocrystalline materials, and in particular
nanocrystal line nickel having an average grain size of [ess than about 11
nanoneters and ternary and quaternary nickel-i r'on all oys, such as N FeCr
and Ni FeCrMh all oys, having a grain size |less than about 100 nmis.
described. The nanocrystalline nickel is electrodeposited onto the cathode

I n an aqueous acidic electrolytic cell by applicati:on of a pulsed D.C.
current. The ternary and quaternary Pﬁi%ﬂéﬁ-qfrtbﬁl)afiql%}lée and ot her binary,
ternary and quaternary all |0 e I :
pul sed D.C. el ectroplating. ﬁ%%?%’é FP% ﬁ% ﬁ I{Bér%agbn cont?%'a{lga(r?\gé) %Hspgep%lmar
reliever, such ammetysﬂaﬂfnemlcwhlhahng\ahm/etagecgmhrsm dfHessghan mbsutzEl ndiftmeters

novel products of the |nve tion find ity..as we ant
hydr ogen st or agea"rﬁia'teé?%@ %beﬁ%ﬂr?’d“#‘é* -upp staﬁ‘&f:%a%s @?eg_fr Sﬁﬁ%ﬁrﬂﬂx alloys,

hydrogen evol utigi¥ing a grain size less than about 100 nm is described. The nanocrystalline nickel is

electrodeposited onto the cathode in an aqueous acidic electrolytic cell by application
of a pulsed D.C. current. The ternary and quaternary Nickel-Iron alloys and other
binary, ternary and quaternary alloys may be produced by D.C. electroplating or by
pulsed D.C. electroplating. The cell electrolyte also contains a stress reliever, such as
saccharin, which helps to control the grain size. The novel products of the invention
find utility as wear resistant coatings, hydrogen storage materials, magnetic materials
and as catalysts for hydrogen evolution.
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