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Modern conditions of use of machine parts, assemblies, equipment, tools, 

and mechanisms require improvement of their physical and mechanical 

characteristics and increase of their service life. The aim of our study is to 

develop multicomponent alitized coatings alloyed with boron and titanium to 

strengthen the working surfaces of stamping equipment elements using 

advanced methods of surface hardening of materials. The importance of 

surface strengthening processes in ensuring the durability of machines and 

mechanisms has increased significantly, as the development of mechanical 

engineering is accompanied by an increase in the level of loads and operating 

temperatures at which critical parts exposed to aggressive environments 

operate. 

These requirements are best met by the technology of obtaining protective 

coatings using functionally active charges (FAC), which allows to obtain 

materials and coatings with controlled composition, structure, and 

performance characteristics [1]. The essence of the use of functionally active 

blends is to carry out exothermic reactions in the mode of combustion wave 

propagation with the formation of combustion products in the form of material 

compounds that have practical value and valuable characteristics.  

Tests of 5KhNM steel samples on the MT-5 friction unit showed that 

boron-alloyed protective coatings demonstrated the highest wear resistance. 

In this case, the wear was ΔJ = 31·10⁻⁴ g/m², while when alloyed with 

titanium, this figure was ΔJ = 48·10⁻⁴ g/m². Boron-doped alloyed coatings 

contain the following phases: (FeCr)₂₃C₆, (FeCr)₇C₃, (FeCrAl)₂B, Fe₂Al₅ and 

α-solid solution of boron in iron. In the case of alloyed coatings with titanium 

alloying, the structure includes the phases: (FeCr)₂₃C₆ and Fe₂Al₅ aluminide, 
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alloyed with chromium and titanium, with Cr₂Ti inclusions, ordered solid 

solution of Fe3Al doped with Cr and Ti. 
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В умовах сучасного машинобудування, особливо якщо продукція 

поставляється на високомаржинальні Європейські ринки, до 

холоднокатаного прокату висуваються більші вимоги з якості порівняно 

з продукцією попередніх переділів так як він використовується в 




