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Among the methods of formation of multilayer coatings consisting of thin (up
to 100 nm) layers of metals and alloys, electrochemical method occupies a worthy
place,  as it  is  convenient for use in production scale.  When forming multilayer
coatings, it is necessary to know the elemental and phase composition of individual
layers, to exclude contact displacement of positive metal ions from solution by a
more  negative  surface  during  layer-by-layer  deposition,  to  have  an  idea  of  the
mechanism of  nucleation  and  growth of  crystals  of  each  layer  and  electrolysis
efficiency of all stages.

The answers on these questions were obtained by studying the conditions of
Cu, Zn, Ni and Zn-Ni and Ni-Cu alloy films electrodeposition. Since the standard
potentials of Cu, Ni, and Zn differ by hundreds of millivolt, we studied kinetics of
contact displacement in the systems to obtain firmly coupled layers. We modified
the method of Donchenko-Antropov and used it in our study [1]. The compositions
of polyligand electrolytes and electrolysis conditions were refined based on the
analysis of dependences of contact displacement rate on the surface potential and
the time of its immersion in the solution.

The mathematical models and mechanism of crystal nucleation and growth of
metals and alloys at multilayer coating deposition were obtained based on analysis
of experimental current transients. The elemental and phase composition of alloy
films as they were formed and their dependences on the electrolyte composition are
determined using and anodic voltammetry.
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