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УДК 004.01/08 
  

Збірник тез доповідей XIII Міжнародної  науково-практичної конференції 
«Інформаційні технології і автоматизація – 2020», (Одеса, 22 - 23 жовтня 2020
р.) / Одеська нац. акад. харч. технологій. – Одеса: ОНАХТ, 2020. – 308 с. 

Збірник матеріалів конференції містить тези доповідей наукових 
досліджень за актуальними проблемами у галузях, віднесених до 
загальноприйнятого терміна «Індустрія 4.0».

Розглянуті питання математичного і комп'ютерного моделювання; 
управління, обробки та захисту інформації; проектування інформаційних 
систем і програмних комплексів; штучного інтелекту; автоматизації 
робототехнічних систем; комп'ютерних телекомунікаційних мереж та 
технологій; автоматизації та управління технологічними процесами; нових 
інформаційних технологій в освіті.

Результати досліджень представляють собою своєрідний зріз сучасного 
стану справ у перерахованих галузях знань, який може допомогти як фахівцям, 
так і студентам вишів скласти загальну картину розвитку інформаційних 
технологій та пов’язаних з ними питань.

В збірнику представлені результати досліджень в зазначених галузях знань
в IT передових університетах з Києва, Харкова, Львова, Одеси, Вінниці, Дніпра, 
Миколаєва (повний список учасників-організацій дивися на стр.11). Наявність у 
поданих матеріалах інформації англійською мовою дозволяє використовувати 
збірник тез як засіб комунікації між вченими різних країн. 

Збірник розраховано на наукових працівників, викладачів, аспірантів, 
студентів вищих навчальних закладів, які намагаються дізнатися про сучасний 
стан науки в IT-галузі та тенденції розвитку галузей автоматизації 
технологічних процесів та робототехніки. Ця інформація може бути 
використана для вирішення широкого кола проблем в зазначених розділах, що 
виникають як в навчальному процесі, так і в дослідницькому і науковому 
планах.

Рекомендовано до публікації Вченою Радою Інституту комп'ютерних 
систем і технологій «Індустрія 4.0» ім. П.Н. Платонова Одеської національної 
академії харчових технологій від 02.10.2020 р., протокол № 2.

Матеріали, занесені до збірника, друкуються за авторськими оригіналами. 
За достовірність інформації відповідає автор публікації. 

© Одеська національна академія харчових технологій, 2020
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Секція 3.
Автоматизація та управління технологічними 

процесами
УДК 621.431

ELECTROMECHANICAL MICROPROCESSOR SYSTEM OF INTELLECTUAL CONTROL OF 
THE LUBRICATION SYSTEM OF THE INTERNAL COMBUSTION ENGINES 

HERA V.Ya., SHABATURA Yu.V.,(heravolodymyr1991@gmail.com);
Національна академія сухопутних військ ім. гетьмана П. Сагайдачного (Україна)

In this thesis the authors analyze the lubrication process of the internal combustion engine with a 
mechanical lubrication system. A theoretical study of the effect of the effect of specific load on the 
connecting rod and the root neck of the engine crankshaft on the lubrication regime. An approximate 
mathematical model of the optimal lubrication of the engine's crank mechanism (CM). The 
electromechanical lubrication system of the microprocessor is offered, which is able to provide the optimal 
type of lubrication of details of the СМ of the engine. 

During the operation of vehicles there are often conditions where internal combustion engine (ICE) 
modes of operation are extreme. This is mainly true of automobiles and other self-driving vehicles for 
military and special purposes, since the reliability of their work depends on the success of tasks and the lives 
of staff. ICE is a complex mechanism with a number of important components and systems. One such system 
that ensures reliable operation, minimizes power losses and saves the resource of the engine is the lubrication 
system. [1]. More than a century has passed since the introduction of the mechanical engine lubrication 
system, which has become a classic. It consists of a gear oil pump that continuously supplies the most 
heavily loaded parts of the combustion engine with engine oil under pressure. This method of adding engine 
oil is technically simple, but, as previous studies have shown, it cannot provide a non-linear demand for the 
amount of oil and oil pressure in the bearings of the engine during engine operation in extreme modes, as 
well as during start-up and operation [2, 3]. One of the main tasks of the internal combustion engine's 
lubrication system is to reduce the harmful effects of friction that occur on the working surfaces of moving 
parts of the engine. The classic mechanical lubrication system consists of a transmission oil pump, the 
productive operation of which only depends on the engine's crankshaft speed. Such a lubrication system 
cannot take into account the non-linear nature of factors such as: non-linear speed change and changes in the 
load on the CM; Oil temperature and its quality; dynamic change in engine load is associated with the 
conditions of movement of the sample weapons and more [4]. 

Therefore, for today there is an important problem related to the need to create a lubrication system for 
the internal combustion engine that, taking into account all internal factors, enables a continuous supply of 
the most heavily loaded engine mechanisms with engine oil under the necessary pressure influencing the 
lubrication process and taking into account all external factors associated with dynamic loads on the engine 
that occur depending on the driving conditions of the vehicle. 

In order to solve this problem as a result of research, the optimum oil pressure in the main oil line of 
the lubrication system at which the bearings of the engine crankshaft maintain a liquid lubrication mode was 
analytically determined. The obtained complex analytical model for calculating the optimal lubrication mode 
was unsuitable for its practical application in real time, so it was replaced by a rather simple mathematical 
approximation model which was practically used in the developed and experimentally tested 
electromechanical lubrication system for microprocessors. 

As is known [5], the most heavily loaded engine mechanism is the crank mechanism in general, and the 
main and connecting rod bearings of the crankshaft in particular, and the value of their parameters is the 
basis for the analytical calculation of the lubricating elements system of the internal combustion engine.The 
starting point for calculating the lubrication system is to determine the value of the specific load force FQ, the 
graph of the specific load force on the connecting rod neck of the motor relative to the rotation angle of the 
CM is shown in Figure 1. 

The projection of this force onto the area of the connecting rod neck creates a specific pressure on the 
connecting rod neck. The calculation of the mechanical system uses the average value of the specific 
pressure for one engine cycle.  
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Fig. 1. The effect of the specific load on the connecting rod neck of the crankshaft of the internal 
combustion engine. 

Accordingly, it is not possible with this approach to provide a non-linear lubrication process. To solve 
this problem, an approximation of the value of the specific load force FQ was carried out for different values 
of the number of revolutions of the engine crankshaft, resulting in the following mathematical model: 

362 1053.00023.03.46.38)( nnnnFQ ,    (1) 
n – the number of revolutions of the engine crankshaft, RPM. 
Using an approximation model (1) and based on the use of the Reynolds formula for the movement of 

liquids [6], a mathematical model was created with which the optimum pressure in the main oil line can be 
calculated. This model is represented by the following formula: 
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R – the amount of oil through the bearing, m3/s; 
g – acceleration due to gravity, m/s2; 
ρ – oil density, m3/kg; 
q – oil consumption factor by the bearing. 

For the practical implementation and experimental verification of the ability to provide the optimal 
lubrication mode in the internal combustion engine, the authors developed and programmed an 
electromechanical microprocessor lubrication system (EMLS) according to the above mathematical model. 
The appearance and position of the electric pump and the sensors on the power plant with a combustion 
engine are shown in Figure 2.  

Fig. 2. Appearance of the microprocessor's electromechanical lubrication system. 

It includes engine oil pressure and temperature sensors, a crankshaft speed sensor, and sensors that 
allow you to determine the value of the external load, which fully simulates the influence of external factors 

d neck of the crankshhahh ftftftftftftft of f f f f f f thththththththeeeeee e inininininntet rn lalalllalal 

vide a noooooonnn- iliililineneneneneneearararaararar lubrication ppppppprooooooocec ss. To solve
load force FFFFFFFQQQQQQQFFF wwwwwwwasassasss cccccccaraaaa riiiiiririededededededed oooout forrrr dififfffififferent valu

sulting in the follllllllllowowowowowowowini g mmaamamathhhhhhhememeee atatatatatatticicicicicicicalalalalalalal mmmmodel:
  (1(1(1(1))))

crankshaft, RPMMM.M.M. 
based on n nn the use off ttttthhhhhehh RRReyeyeyeyeynolddddddds ssss fofofofofofoformula for th

ated with wwwwwhihiiichchchc  thee oooooptpttimimimimummmmm prererereressururururururureeee in the m
the following fffforororo mumumumuuullalalala: 

nnnnnnnd

ch ccccccconsnssssstttttth

tt
,,    

rough the bbbbebbb aaaaarara ing, m3/s; 
to gravity, m/s/sssss/s2;

/kg; 
ption factor by the beaaaaariririrr nggnggg.

practical l imimimimmplplplplementation and experimental ver
mode iiiinnnn ththththe inteernrnnnnnnalalaalalalal combustion engine

chanical l mmim crcrccrcrccroproceceeeessssss orororrororr lllllllubuuuuuu ririiriiicacccccc tion system (E
ppearancececece aaaaaandndddn ppppossssititititi ioioioioon n ooofofofo  the eeeeeeelecccctccc ric pump a

ine are sshhohohowwnwnwn in Figugugugure 2222222.  



83 

when driving a vehicle. Experimental studies fully confirmed that thanks to the programmed microprocessor 
it was possible to implement such a control of the electric oil pump, which generated the optimal lubrication 
mode, taking into account all the factors that affect the process of supplying engine oil to the engine 
crankshaft bearings.  

The work of the EMLS was as follows. Even before the engine was started, the microprocessor 
controlled the electric oil pump in order to ensure the supply of engine oil before the internal combustion 
engine was started, thus solving the problem of "cold starting" the engine. After the information from the 
engine oil pressure and temperature sensors, the HF speed sensor and the external load sensors had been 
processed, the microprocessor controlled the electric oil pump so that the pressure value in the main oil line 
corresponded to the value calculated by Formula 2 in real time. In the future, it is planned to develop a more 
versatile system based on the already developed electromechanical lubrication system for microprocessors, 
which takes into account the quantitative and qualitative composition of the engine oil.

Conclusion. As a result of theoretical research and practical application, a unique electromechanical 
microprocessor system for the lubrication of internal combustion engines was created, which optimally and 
continuously supplies the loaded units of the internal combustion engine with engine oil, taking into account 
all factors influencing the lubrication process. 
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DEVELOPMENT OF AN AUTOMATIC CONTROL SYSTEM FOR THE SELF-ADAPTING 
GRIPPER. 

HABUIEV K.O., YEHOROV V.B. 
Odessa National Academy of Food Technologies  (Ukraine) 

The relevance of developing a control system for the self-adjustable gripper for the manipulator robot 
was considered. The main trend in the development of modern gripper devices for robots is considered. The 
approach under consideration includes an aspect of industry 4.0, namely HRC (human robot collaboration), 
mechatronics modules. The main objective of the development is to improve the quality of the robot's 
handling of the object, while promoting HRC by minimising programming for the end user. The 
statistics/diagram of the main pick&place applications is also given. 

Today, robotics is rapidly gaining momentum in its development, and the number of cases for applying 
robotic solutions is increasing day by day. The use of robots in pick&place today accounts for the vast 
majority of all applications. By pick&place we mean the categories of tasks: palletizing/depalletizing, 
packaging, bin picking, stacking/destacking, machine tending. It is for such tasks that gripper handling 
systems are used. The development of such systems for moving objects is an important area of robotics 
development. 

There are various types of grippers in the world that operate on a compressed air system (pneumatic) or 
that operate on electricity (electromechanical).The latest trend in the development of 'flu' is the adaptive 
gripping systems. Adaptivity to capture means the ability to capture an object of any shape, any material. 
However, in 80% of the developments of such devices, the main know-how is the design of the gripper, 
mechanics and materials of the fingers to grip. The remaining 20% of developments in the direction of 
adaptability fall on electromechanical systems. 
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