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Comparing wear properties and nanohardness of 

steels after strengthening the surface by various 

methods  

 

Abstract. A comparison is made of the wear 

resistance of steels 45 and 38 2 А  without 

coating and with various methods of surface 

hardening. The information was obtained on the 

regulation of the hardness distribution in the surface 

layer using nanohardness. By setting the properties 

of coating, changing its chemical composition, it is 

possible to influence wear resistance, corrosion 

resistance, and formation of stable characteristics of 

the coating, which increases the durability of 

machine parts and mechanisms. The purpose of this 

study was to assess the wear resistance and state of 

the surface layer of the parts made of various steels, 

hardened by chemical-thermal treatment and ion-

plasma spraying. The use of modern means of 

recording ultra-small displacements expands the 

possibilities of using the nanohardness method in the 

study of structural and substructural changes in thin 

surface layers. The purpose of this study was to 

assess the condition of the surface to be worn, not 

only by traditional methods, but also by 

nanohardness. The main criteria for evaluating the 

characteristics of materials for hydraulic parts and 

the efficiency of their surface treatment are 

tribotechnical characteristics and, above all, wear 

resistance. The test methods made it possible to 

simulate the processes of friction and wear of real 

parts. Thus, the tests were carried out on the SMTs-2 

friction machine, which make it possible to compare 

the tested materials in terms of wear resistance and 

machinability according to the "roller-block" 

scheme. The state of the surface layer of the studied 

steels after various types of processing was assessed 

by the nanoindentation method. 

Key words: surface layer, nanohardness, wear 

resistance, strengthening, coating. 
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