
Proceedings of the XVIII International scientific and practical conference «Information technologies and automation– 2025» 

616 

result is obtained by using components, elicited from architectural issues. In addition, the decomposition 

not only refines the evaluation outcome but also indicates which specific component exerts a critical 

influence on the applicability of a given variation. 
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In the course of the scientific work, the methodology for calculating the wear characteristics of 

internal combustion engine cylinders was investigated. The factors that have the greatest impact on the 
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wear of friction surfaces in the cylinder -piston group of an internal combustion engine were analyzed. 

Based on the conditions that affect the intensity of cylinder wear, it was found that a number of factors 

can be neglected and their values can be taken as fixed, increasing or decreasing wear depending on the 

type of fuel and lubricants used. 

 

Determining cylinder wear by calculation methods and predicting engine durability is of great 

practical importance. In addition, determining the wear diagram of designed engines is necessary for 

developing the optimal technology for manufacturing cylinders that ensure maximum engine life during 

operation. Obtaining an operational diagram of cylinder wear of created engines requires a lot of time 

(several years) and large material costs [1]. For reliability, this must be data on many engines and for a 

long period of time. Creating a mathematical model for calculating cylinder wear significantly speeds up 

and significantly reduces the cost of obtaining the necessary results. But so far, a comprehensive and 

reliable method for calculating cylinder wear has not been created. This is due, first of all, to the huge 

number of factors that affect the wear of internal combustion engine cylinders and their different effects 

in different engines and different operating conditions. 

All factors affecting the intensity of cylinder wear can be divided into two groups: internal and 

external. Internal factors include, first of all, factors that cannot be changed during operation, these are: 

design features of the engine and physical and mechanical properties of materials of rubbing parts 

(bushings, rings, pistons) [2 - 4]. External factors include a lot of conditions that can change during 

operation. These are: used oils, cleanliness of air, fuel and oil operating modes (load, speed, thermal 

mode); indicator parameters of engine operation (compression ratio, boost ratio, maximum combustion 

pressure, gas temperature, etc.). 

But the main difficulty lies in the fact that external factors affecting the friction of the rings against 

the cylinder vary depending on the position of the piston along the height of the cylinder and are different 

at each point. Even with all the known internal and external factors of influence, the cylinder wears out 

from the friction of the piston rings (and there are from 3 to 8 of them on the piston) and the piston [5]. 

Moreover, each ring works in different conditions and friction zones, so we can conclude that cylinder 

wear is the result of the integral influence of all factors. 

When building a mathematical model of cylinder wear, the main difficulty is to determine and 

isolate the main factors, the influence of which on cylinder wear is decisive. To reduce the number of 

variables, it is necessary to make reasonable assumptions and isolate the main ones. In modern engines 

with a reliable air and fuel cleaning system and when using high-quality oils, the influence of these 

factors can be ignored and accepted as constants that shift the wear curve proportionally towards 

increasing or decreasing wear depending on the type of fuel or oil used. 

The physical and mechanical properties of the materials of the rubbing parts do not affect the nature 

of the wear diagram, but affect the absolute values of the wear value and therefore they can also be 

ignored. 

Factors that cannot be ignored include friction, which objectively exists and varies along the height 

of the pressure cylinder, piston speed and cylinder surface temperature, i.e. according to the authors, the 

main factors affecting cylinder wear are: 

- gas pressure in the cylinder; 

- instantaneous piston speed; 

- cylinder wall surface temperature. 

As for other internal and external factors, they can be considered secondary, and in the first 

approximation they can be ignored, since the influence of these factors on the wear diagram is not 

manifested in a change in its qualitative nature, but is reduced only to a change in the wear diagram as a 

whole by a constant value in the direction of decrease or increase. Such, for example, is the influence on 

the wear diagram of fuel or lubricant: in modern engines that have a reliable air and fuel purification 

system, when using high-quality lubricants, it can be assumed that the constant change in the wear 

diagram is determined by the type of fuel or lubricant used [6]. Similarly, the change in the diagram is 

influenced by the physical and mechanical properties of the materials of the rubbing parts - rings, piston 

and cylinder. 

Regarding the accounting of certain factors or the calculation of the wear diagram, it is necessary to 

emphasize the following: the developed methodology for calculating wear characteristics is constructed in 
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such a way that, if necessary, it allows its expansion in the direction of accounting for both the main and 

all secondary factors that in one way or another affect the wear diagram [7]. 

Thus, the following conclusions can be drawn: 

- Changing engine operating modes significantly affects the nature and amount of wear on diesel 

engine cylinder liners. 

- For each diesel engine, there is an optimal crankshaft speed at which bushing wear is minimal. 

- An increase in the compression ratio and maximum combustion pressure leads to further 

differentiation of the bushing wear intensities in the upper zone and in the rest of its part. 

- Increasing the degree of inflation has a positive effect on the nature of the bushing wear pattern, 

leveling it. 

- Increasing the temperature of the bushing surface reduces the intensity of wear and has a positive 

effect on the service life of the parts of the cylinder -piston group. 

The most desirable way to increase engine power is to increase the boost ratio when the engine is 

operating at optimal speeds and to ensure the maximum possible and permissible temperature level of the 

cylinder - piston group parts internal combustion engine cylinders was investigated. The factors that have 

the greatest impact on the wear of friction surfaces in the cylinder - piston group of an internal 

combustion engine were analyzed. Based on the conditions that affect the intensity of cylinder wear, it 

was found that a number of factors can be neglected and their values can be taken as fixed, increasing or 

decreasing wear depending on the type of fuel and lubricants used. 
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The development of the digital economy requires process automation. The research focuses on the 

development of a bus ticket sales module, which includes database modelling, user interface and 

order/payment processing logic to improve the efficiency of transport companies.   

 

The activities of modern Ukrainian society in a market economy are closely linked to the use of 

information systems and technologies. The development of the digital economy, particularly in the field 

of e-commerce, requires specialists to have knowledge of algorithmisation, programming, modelling and 
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