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INCREASING THE DURABILITY OF THE REAR AXLE REDUCER OF TRUCKS 

Modern conditions of operation of parts of machines, equipment, tools, mechanisms, units of 

units of responsible purpose put forward increased requirements for their reliability, working life 

and physical and mechanical characteristics. In mechanical engineering, a significant part of the 

production cost is formed by the costs of repairing equipment, assemblies and units. At the same 

time, the raw materials used in the production of high-quality and alloyed steels are limited. An 

effective and economically feasible method of solving these problems is the creation of structural 

materials with various functional (heat-resistant, corrosion-resistant, wear-resistant) protective 

coatings on working surfaces. 

The influence of residual stresses on the bearing capacity of structures under static and cyclic 

loading is well known [1]. It should be noted that during static loading of technological equipment, 

under conditions of normal temperatures, residual stresses have an insignificant effect on reducing 

the strength of materials. Residual stresses appear after SHS treatment under the conditions of 

thermal self-ignition of SHS charges. However, under conditions of cyclic loading, especially 

under loading with a low level of stress, under the conditions of operation of naval equipment, 

their influence is clearly manifested in a significant reduction of the endurance limit of the material 

and an increase in the rate of fatigue crack development. Tensile residual stresses are one of the 

main causes of corrosion cracking, as a result of which brittle destruction of the metal is observed 

under the simultaneous action of a corrosive-active environment and mechanical stresses. 

Protective coatings, which are obtained during the thermal self-ignition of SHS-charges, lead to a 

change in the phase and chemical composition of the doped coating, which causes residual stresses. 

During the cooling of the reactor as a result of the elastic interaction of the alloyed titanium coating 

and the structural material, we have thermal expansion due to the thermal effect [2]. 

The results of studies of the distribution of residual stresses over the thickness of the alloyed 

titanium coating obtained under the conditions of SHS on steel 45. It was established that 

compressive stresses occur on the surface of steel 45, which reach 120-150 MPa when alloyed 

with aluminum, 150-180 MPa when alloyed with silicon, chrome 180 - 210 MPa. 

Research of the distribution of residual stresses along the thickness of the protective coating on 

structural materials, found that compressive stresses occur on their surface. Compared to the 

coatings obtained in isothermal conditions, they are 18–25% larger, which can be explained by the 

higher concentration of alloying elements in the SHS coatings and their penetration into the 

substrate to a greater depth. 
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