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rails and the changes in burden, stability and movement 
safety of the mine cars at straight and curved sections of 
the rail track. We have determined extreme values of the 
indicators of interaction of components of transport sys-
tem, have discovered the resonance phenomenon and de-
termined critical speed for the safe mode of movement.  

Practical implications. The obtained results of the 
research can be used to develop technical standards for 

construction, maintaining and repair of the mining rail 
transport. 

Keywords: track facilities, sectional train, burden, 
stability, movement safety, resonance phenomenon 
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FEATURES OF STRUCTURE FORMATION OF ELECTRODEPOSITED 
ALLOYS Fe-Ni 
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Purpose. To determine the features of structure 

formation of electrodeposited alloys Fe-Ni depending 
on the concentration of nickel ions in the sulphate elec-
trolyte. 

Methodology. Electrodeposited 50 m thick coatings 
by Fe-Ni alloys were applied onto low-carbon steel at the 
temperature 55–57 C and cathode current density 
10 A/dm2 from the sulphate electrolyte with the concentra-
tion of iron (II) ions – 80 g/l, nickel (II) ions – 1–20 g/l, 
pH 2–3. X-ray phase analysis of 50 m thick coatings by 
Fe-Ni alloys, electrodeposited from sulphate electrolyte, 
was performed at DRON-3 modernized diffractometer in 
copper radiation without separation of coatings from the 
substrate. Crystallographic texture of the samples was es-
timated by diffractograms, texture curves and invert pole 
figures. Microstructure of surface was investigated by the 
method of scanning by electron microscope REM-106I in 
the mode of secondary electrons. 

Findings. It is shown, that the insertion of nickel ions 
into sulphate iron-plating electrolyte causes the for-
mation of solid solutions based on -Fe lattice in the 
electrodeposited coatings, that are characterized by the 
axial texture <111>, the fraction and the perfection of 
which increases with the growth of the concentration of 
nickel in the electrolyte. By the example of iron-nickel 
coatings the possibility of the formation of spherulites in 
electrodeposited alloys has been shown. We have found 
that the formation of the axial texture <111> in electro-
deposited Fe-Ni alloys is accompanied by the appearance 
of spherulites in their structure. 

Originality. The influence of the concentration of 
nickel ions in the electrolyte on structure formation of 
electrodeposited Fe-Ni alloys has been discovered, the 
spherulites have been found in their structure. The inter-
dependence between the form of growth of crystals and 
characteristics of crystallographic texture of the alloys 
has been found. 

Practical value. The obtained results show the possi-
bility of the purposeful formation of certain crystallo-
graphic texture in electrodeposited Fe-Ni alloys, which 
can be used for restoration of the dimensions of depreci-
ated machine components in the mining, metal-working 
industries and in machine-building.  

Keywords: electrodeposited alloys, Fe-Ni, structure, 
crystallographic texture, x-ray analysis 
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