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Tribophysical and physical-technological substantiation of the combined functional-directional 
reinforcement and modification of parts and working elements AM 

Given tribophysical justification mechanism reduce the intensity of the different kinds of friction and 
wear of parts and working elements of agricultural machinery (AM) change and improve the adhesion strength 
properties of reinforced and modified layers with effects on materials of the laser radiation (LR). Thus considered 
multifactor impact LR, regularities of structural-phase state of the surface layers, the interfacial stress and 
stimulate the creation of dislocations and stacking faults, increasing their density and satiety defects 
intercrystalline regions, the role of small and large angular boundaries in pattern formation, grinding grain 
carbides, oxides and borides increase the solubility of alloying elements. It is found that the mechanism of 
strengthening and modification of surface structures in the field of LR is determined by the physical properties of 
individual phase components and the nature of interfacial interactions. 

It is shown that the solution of problems of increasing the durability of parts and working elements AM 
using LR is based on establishing a relationship between the level of its energy impact conditions tribomechanical 
stress during operation. The principles of physical and technological justification functional-directional 
reinforcement and development of the scheme combined reinforcing effect on the working surface of the 
component (working element) AM. For functional-directional reinforcement and modification of developed 
technologies and technological schemes for their implementation using LR. The proposed technology 
manufacturing parts and working elements of laser cutting. The technological scheme and the results confirm the 
efficiency of the technology and their rationale. 
tribotechnical and physical-technological substantiation, laser radiation, strengthening, modification, 
function-directional hardening, laser cutting, wear self-organization 
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The paper provides an analysis of published studies on hydrodynamics and heat transfer of turbulent flow 
of the working fluid within the tubes with longitudinal fins 
 

Widespread use of air coolers (ABO) in gas compressor stations makes it very urgent to reduce their 
consumption of materials, which can be achieved through intensification of heat transfer processes in these 
devices. 

The study of the state of the question of the intensification of convective heat transfer in the heat-transfer 
medium moving inside the tubes and allow to justify the method of calculation of air coolers are widely used in 
gas compressor stations. 

On the basis of this analysis will be obtained by calculation the optimal parameters of longitudinal 
profiling of pipes that will eventually lead to a reduction of the material of air coolers. 
hydrodynamics and heat flow of the working fluid, longitudinally finned tubes, turbulent flow, convective 
heat transfer, air coolers 
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