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Application of micro-arc oxidation for a part hardening made of aluminium alloys and repaired by plastic 
deformation 

The objective of the research is to analyse the scientific and technical information on hardening of parts 
of aluminium alloys by micro-arc oxidation, particularly the parts, which were repaired by hot plastic 
deformation.   

This article presents the analysis of the possibility to apply a new method of hardening of working 
surfaces of parts by micro-arc oxidation to increase wearability of working surfaces of the parts made of 
aluminium alloys, in particular the bodies of gear pumps. The work presents the essence of the process of 
hardening of details by micro-arc oxidation and the main physical and chemical characteristics of the hardening 
coating. It was stated that the adhesive strength and mechanical characteristics of the coating largely depend on 
the condition of the surface under hardening, in particular on the method of preparatory processing. 

It was established that the hardening coating of metal after plastic deformation gets better adhesive 
strength, thickness and hardness. The work presents basic information on micro-arc oxidation which will 
facilitate further application of the hardening method in repair industry.  
micro-arc oxidation, hardening of aluminium alloys, plastic deformation, adhesive strength, wearability, 
micro-hardness of coating, ceramic metal   
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Investigation of the effect of temperature and speed of movement in the melt dissolution of alloying 
elements in the molten iron 

The aim of the study was to determine the rational combination of the temperature of the metal-solvent 
and the rate of supply of the melt from the channel to the working capacity of the MDN-6CH unit in order to 
obtain the minimum dissolution time of ferrochrome and the maximum productivity in smelting the alloy with a 
given mass fraction of chromium. 

It was explored and studied an influence of the heat-kinetic processes on a speed of ferrochromium 
dissolution in a liquid cast iron in a magnetodynamic mixer-feeder (MDN-6CH). It was done calculations of the 
chromium's convective diffusion and it was set the rational mode of magnetodynamic installation’s operation 
when  this installation was receiving a melt of the cast iron. 

Calculations showed a practical test confirmed that at low doping iron with chromium (chromium content in 
molten less than 1%), minimum duration dissolution and homogenization of molten ferrochrome reached at the 
metal-solvent at a temperature 1380-1420º C. The consumption of metal in the channel of the magnetodynamic 
installation should be ~ 2-5 kg / s, which ensures the rate of movement of the solvent relative to the pieces of 
alloying additives at a level of 0.35-0.45 m/s. 
alloy cast iron, chrome, magnetodynamic mixer, melt convection, diffusion 
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