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The AFM images of Ni – MoO3 : V2O5 composite provide an evidence that the effective nucleation and 
growth of metal grains at MoO3 : V2O5 particles with high concentration of redox centres considerably affects 
the morphology of the resultant nickel matrix (fig. 4).

Fig. 4. AFM images of the surface of nickel (a) and Ni – 0.6MoO3 : 0.4V2O5 (b)

It is seen from fig. 5 that even at low degree of substitution the size of nickel crystallites in the galvanic 
deposit diminishes and the well-developed surface relief is formed that manifests itself in higher fractal di-
mension of the resultant surface as compared to the surface of bare nickel deposited under similar conditions  
(the fractal dimensions thus enable very sensitive statistical index of complexity in surface relief ). On the other 
hand, at high MoO3 loading (x = 0.75) fine crystallites forming the galvanic deposit tend to agglomerate yiel
ding micron-sized aggregates that results in some decrease of fractal dimension of the surface of metal-matrix 
composite surface (see fig. 5).

Fig. 5. Dependence of the medium size of nickel grains  
and fractal dimension of a surface for galvanic nickel  

and Ni – xMoO3 : (1 – x)V2O5 composite films of different composition

The experimental results described above suggest that by choosing the composition of incorporated mo-
lybdenum – vanadium mixed oxide used for composite electrodeposition it is possible to turn the concentra-
tion of redox centres in MoO3 : V2O5 oxide phase as well the degree of clusterisation of V(IV) centres. This  
permits one to exert an effective control over the growing of nickel deposit thus affecting the compactness of 
metal matrix and the size of metal crystallites forming the composite film. The latter factor has a pronounced 
effect both on mechanical properties of metal-matrix composite and on its corrosion resistance. Thus, it is 
seen from fig. 6 that the wear resistance exhibits considerable (about 3-fold) increase when coming from bare 
galvanic nickel to Ni – 0.6MoO3 : 0.4V2O5 composite coating. However, at lower and higher MoO3 loadings 
MoO3 : V2O5 mixed oxide particles yield composites demonstrating poor wear resistance that can be attributed 
to the effects of dispersion wearing.


