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Fe-Co-W and Fe-Co-Mo coatings were formed on a copper substrate from the 

citrate complex bath containing Fe(III) [1]. Electrolysis was conducted both in a 

stationary and pulse mode. The morphology of the deposits was investigated with a 

scanning electron microscope ZEISS EVO 40 XVP. The surface roughness was 

determined by a contact method using a scanning probe microscope AFM NT-206. 

Obtained 2D- and 3D-maps allow estimating the size of the crystallites, the degree 

of surface roughness and development.  

Deposits of thickness 0.5–1.0 μm with microglobular structure and average 

grain size of 70–100 nm were obtained in galvanostatic mode. Increasing the 

current density contributes to the coatings enrichment by refractory components as  
 

 
Fig. 1. Morphology of the Fe-Co-Mo 

coatings deposited in a stationary regime. 
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well as to increase grains size. It is 

shown that the use of non-stationary 

electrolysis allows to obtain 

nanostructured deposits with tungsten 

content of 6–11 at.% and molybdenum 

of 9–20 at.%. The wide range of the 

alloying elements content in the 

coatings determines integrated 

implementation in thin layers the 

magnetic, catalytic properties and the 

corrosion resistance [2, 3]. 
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