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The functionality of the parts largely depends on the nature of their surface layer. 

Under operating conditions, the surface layer of parts is exposed to the strongest 

physical and chemical effects - mechanical, thermal, magneto electric, photochemical, 

etc. influences. At the same time, in most cases, the service properties of surfaces 

associated with wear, corrosion, erosion, cavitation, fatigue cracks, and other 

destruction in the part begin to deteriorate. This degradation starts right at their surface. 

Therefore, higher demands are placed on the quality of the surface layer of components 

than on their volume [1]. 

According to modern ideas, surface quality is a complex, complex concept 

defined by two groups of characteristics. These are geometric and physic mechanical 

properties. When designing machines, the designer must carefully regulate the 

parameters that characterize both the geometric and physical properties of the surfaces. 

However, the targeted formation of a surface layer with defined properties has become 

a priority in modern mechanical engineering in recent years. At the same time, many 

features of the surface finish of components that affect their performance 

characteristics depend on technological processing methods. It turns out that the quality 

of the surface layer of the parts largely depends on their wear resistance, fatigue 

strength, and corrosion resistance. In addition, with the intensification of operational 

processes, associated with an increase in the speed of movement of working bodies, 

and an increase in temperatures and pressures, the surface of the parts must be 

sufficiently strong, have compressive residual stresses, and have a finely dispersed 

structure, a smooth form of micro-size with a large range of the bearing surface. 

It is known that the surface of the part has several properties compared to its inner 

part. At the same time, every atom that is in a solid with an ideal crystal lattice is in a 

mobile stable state of equilibrium, since the intensity of the force field is the same for 

it in all directions. In this position, it depends on the atoms that are on the surface. They 

are more active, and have excess or free energy compared to the atoms inside. The 

metal surface of the parts in real conditions is adsorbed by atoms of environmental 

elements, which are covered with layers of adsorption gases, water vapor, and fats, 

forming various oxides [2]. Diffusion in the surface layer creates chemical bonds 

between the base material and substances penetrating from the outside. The diffusivity 

of atoms can lead to a redistribution of the concentration of alloying elements, which 

in some cases reduces their content in the surface layer. All this negatively affects the 
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performance of the parts as a whole. Therefore, the targeted formation of a surface 

layer with defined properties in the manufacturing process of components is one of the 

most important tasks of modern mechanical engineering. A significant reserve in the 

increase should be sought in the correct design of the interface depending on its service 

function, and the designer should know, and the technologist should be able to perform 

the task. 

Many features of surface quality that affect operational properties depend on the 

technological method and conditions of part production. Based on these properties, it 

is possible to assign a definition of the processing condition (technological method, 

processing modes, etc.), providing a surface with the required quality parameters. 

Various technological processes can be used to give the surfaces of components special 

properties. The diverse possibilities and the expediency of using these processes are 

not only determined today by the conditions for ensuring high productivity but also by 

the creation of optimally load-bearing surfaces. When the surface of the component is 

exposed to elevated temperatures of aggressive media, other physicochemical 

properties of the surface layer, such as its chemical composition and electrode 

potential, are of great importance. It is necessary to influence these properties of the 

surface layer and change them in a favorable direction, for which it is necessary to 

change the chemical composition of the surface layer or to create metallic or non-

metallic protective layers on the surface. Technological methods for increasing 

performance are naturally divided into three groups. These are special processes, 

processes for hardening treatment and increasing corrosion resistance. From all of the 

hardening processes, processes can be distinguished that are associated with elastic-

plastic deformation of the surface of parts. 

Special processes ensure, above all, optimal micrometry of the surface. In contrast 

to conventional methods of surface treatment, special processes are characterized by 

two features: On the one hand, the micro-relief is not created by the cutting process, 

but by indentations that significantly influence the shape of the surfaces: On the other 

hand, the drawing of the micro-relief is regulated, i. H. the process of shaping the 

geometric properties of the surface becomes manageable. Hardening surface treatment 

methods are mainly aimed at improving the physical and mechanical properties of the 

surface layer: the hardness of the surface layer increases, deformation hardening, and 

compressive or tensile residual stresses appear in it. During hardening treatment of 

areas of stress concentration (Galtels, etc.), the effect of these stresses on the strength 

of the part decreases. The influence of strain hardening and residual compressive 

stresses is favorable for increasing fatigue strength, which increases the service life of 

parts, especially under cyclic loading. The value of residual stresses, the depth and 

degree of deformation hardening, and the resulting roughness of the surface layer 

depend on the material of the workpiece, the selected hardening method, and its 
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technological parameters. Technological methods of increasing corrosion resistance 

ensure the stability of the working surfaces of parts in aggressive environments and 

can be classified in three directions: 

When alloying materials, alloys are mixed with special elements, resulting in 

corrosion-resistant materials. Therefore, alloying steel with chromium (about 13%) 

dramatically increases its electrochemical potential due to a protective oxide film. the 

selection of special alloys and the conditions of their thermal and mechanical 

processing, in which additional anti-corrosion protection is not required, i.e. special 

cutting modes on the surface of steel parts (30XGSA steel) create a microstructure of 

marten site of a special kind with high corrosion resistance, which at the same time 

increases fatigue strength and wear resistance. The application of various coatings 

(metallic and non-metallic) to the surface of parts, is the most common direction and 

includes a large group of methods of protecting surfaces from contact with corrosive 

media. The above, in our opinion, once again shows the great and underutilized 

possibilities of advanced technological methods that increase the performance of parts 

in the process of their manufacture. 
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