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Viktor Aulin, Prof., DSc., Sergey Lysenko, Assoc. Prof., PhD tech. sci., Andrey Grinkiv, Senior Researcher, 
PhD tech. sci., Doctoral student 
Central Ukrainian National Technical University, Kropyvnytskyi, Ukraine 
The Reliability Model of Parts of Transport Vehicles for the Implementation of 
Tribological Technologies for Their Running-in and Recovery 

The necessity of building physical and mathematical models of reliability with the consideration of 
random processes and the number of local areas during wear and restoration using tribotechnologies of working 
out and restoration is substantiated. The change of states of systems of a surface layer and a part as a whole is 
presented in the form of graphs for cases of research of processes of wear and restoration and their consideration 
as systems. Technical states are represented as discrete sets. A pseudostate method was used to build the 
reliability model and a graph was developed that combined processes of wear and restoration of surface layers of 
parts. 

The surface model of the workpiece consists of k sublayers. The behavior of the surface layer system is 
considered in terms of reliability as the behavior of a system of sets of interdependent local contact areas. The 
stochastic model of part reliability is reduced to a system of surface layers with random local contact areas of 
conjugated parts. The graph of the pseudostates of the surface layer system under different conditions is given. A 
system of stochastic differential equations is obtained to consider the processes of degradation and 
reconstruction of pseudostates and give partial solutions to it. 

Three partial cases of non-stationary wear and restoration of the surface layer system are considered: the 
intensity of these processes in the local contact areas of the surface layer do not depend on their working 
quantity, but are only a function of time; the intensity of wear and tear in local contact areas is independent of 
the number of them working at a given time; the wear and tear intensity is a function of time and number of 
working contacts. 

It is determined that the efficiency of the process of solving problems, reflected in partial cases, is 
significantly increased when using the mathematical apparatus of Markov chains. 
reliability, tribological technologies of running-in, tribotechnologies of restoration, physical model of 
reliability, surface layer, transport machines 
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