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Висновки. За результатами проведених досліджень встановлено, 
що найменша зміна ширини ущільнювальної кромки відбувається під 
час експлуатації на дизельному паливі з 1% присадки ПТЛМ.  

Результати досліджень підтвердили припущення про утворення на 
поверхнях деталей пухкого, нестійкого поверхневого шару, що 
руйнується в процесі роботи розпилювача форсунки, за концентрації 
присадки ПТЛМ у дизельному паливі 2% і більше. 
 
 
 
UDC620.1 
 

RESULTS OF ANALYSIS OF RELIABILITY INDICATORS OF 
AXIAL-PISTON HYDRAULIC MACHINES 

 
Viunyk O., engineer, sin. teacher 
Komar A., engineer, 
Demchenko M., student 
Dmytro Motorny iTavria state agrotechnological university, Zaporozhye, 
Ukraine 

 
A detailed analysis of the reliability indicators of axial-piston hydraulic 

machines shows that a significant share (44%) of all malfunctions is caused 
by the pumping units of the pump and motor. Judging by the type and nature 
of wear of parts of the pumping unit, it can be said that they are caused 
mainly by hydro abrasive and cavitation wear, which are caused by the 
content of mechanical particles and dissolved air in the working fluid [1, 2]. 
Under the influence of impurities, high temperature and the presence of air 
in the working fluid, the acid number changes, and the additives in the fluid 
are destroyed. The dustiness of the air during the operation of mobile 
agricultural machines and directly in the area of the hydraulic drive elements 
is so high that after 50-60 hours of operation of the machine, the 
contamination of the working fluid exceeds the 10th class, and after 200-300 
hours of operation, the contamination is 8-15 times higher than the limit 
value. Atmospheric dust enters the hydraulic system through the sealing of 
hydraulic cylinders, air cleaning devices (breather filter) and when topping 
up the working fluid. When machines are put into operation, all friction pairs 
in hydraulic units are run-in, which in the first 50-60 hours of their operation 
causes contamination of the working fluid with run-in residues. The 
concentration of contaminants in the working fluid, which is used in the 
technological process of repairing the hydraulic drive of construction and 
road machines, exceeds the permissible limit: in baths by 20-27 times; in 
stands 6-16 times; in the liquid fed into the hydraulic drive, 3-10 times [1, 
2]. Mechanical contaminants that have entered the working fluid are in a 
suspended state and move with it along the hydraulic flow. Getting into the 
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gap between the surfaces by friction pairs, dirt particles can lead to increased 
wear of the parts of the couplings, an increase in the force of movement of 
the parts, and their jamming, acceleration of the oxidation process of the 
working fluid and deterioration of its operational properties [3]. The 
increased concentration of mechanical impurities in the working fluid has a 
negative effect primarily on hydraulic machines, which include precision 
pairs, in particular volumetric axial-piston hydraulic pumps and hydraulic 
motors. Volumetric hydraulic machines (DSTU 17752-2001) include pumps 
and pump-motors, the working process of which is based on alternately 
filling the working chamber with the working fluid and squeezing it out of 
the working chamber. Running-in of hydraulic machine parts is primarily 
carried out by idling with gradual loading in order to prevent damage to the 
friction surfaces of the parts at the beginning of their operation. One of the 
main indicators of run-in is the transition of the surface quality 
characteristics from the initial state after the final technological treatment to 
operational roughness. Run-in [3] refers to the process of changing the 
geometry of the friction surface and the physical and mechanical properties 
of the surface layers of the material in the initial period of friction, which 
usually manifests itself under constant external conditions in the reduction 
of friction work, temperature and wear intensity. As a result of running-in, 
the biggest irregularities that appear are smoothed out, the original ones are 
partially or completely destroyed and new ones are formed, different from 
the original ones in terms of shape and size. At the end of running-in, the 
roughness is established, which does not depend on the size and nature of the 
initial roughness obtained during mechanical processing, but depends on the 
wear conditions (the material of the friction pairs, pressure, temperature on 
the friction surface, lubrication conditions, the presence of impurities in the 
lubricating fluid, etc.). This roughness is optimal for the given friction 
conditions and ensures minimal wear. It can be both more and less than the 
original. In the period of stationary wear, which occurs after running-in, this 
roughness is reproduced in the entire subsequent process of normal operation 
of the friction pair. The hydraulic drive is an integral part of the mobile 
machine, therefore its reliability depends on the efficiency of its work, the 
timely performance of the specified amount of work and the costs due to 
downtime and repairs. The reliability of the hydraulic drive is established at 
the design stage, and is maintained at a given level during the operation of 
the machines. The reliability of the hydraulic drive during operation is 
realized. In addition to the parameters and conditions laid down in the design 
and production process, the reliability indicators are influenced by the 
methods and conditions of operation, the adopted system of maintenance and 
repairs, modes of operation and the qualifications of the service personnel. 
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Formulation of the problem. At present, considerable experience has 

been accumulated in the restoration of turbocharger rotors. The technological 
process consists of restoration methods that ensure the required level of 
operational properties of restored parts. The restored part of the rotor is the 
shaft. Taking into account the possibility of restoring the shaft in several 
ways (the method of repair sizes, galvanic build-up – chrome plating, iron 
plating and the electro sparking method of building up [1, 2]), it is necessary 
to substantiate and choose a rational technological method of restoration.  

The method of three criteria (technological, technical, techno-
economic) is usually used to choose a rational technological method of 
restoring the surfaces of parts. But the multi-criteria choice based on the 
distance to the goal – the Pareto analysis method allows you to reach the 
effective frontier, which unites options dominating over others [3]. 

The main research materials. Three methods of shaft restoration were 
subject to analysis: electro sparking method of building up, iron plating, and 
chrome plating. 

When restoring by the method of galvanic coatings, iron plating is most 
often used, chrome plating is less common. Applying a galvanic coating to 
the worn surface of the turbocharger rotor shaft is an effective way to restore 
the fit. The advantages of the method are the absence of thermal effects on 
the part, which causes undesirable changes in the structure and mechanical 
properties; obtaining with great accuracy the specified coating thickness; the 
possibility of simultaneously restoring a large number of parts. 

When using the electric spark method, the rotor shaft is restored with 
medium or high-carbon steels in mechanized mode on special installations. 



Технічне забезпечення інноваційних технологій в агропромисловому комплексі 
 

Таврійський державний агротехнологічний університет імені Дмитра Моторного 354 
 

 
 

Наукове видання 
 
 
 
 
 
 
 

Технічне забезпечення 
інноваційних технологій в 

агропромисловому комплексі 
 
 

Матеріали 
V Міжнародної науково-практичної 

інтернет-конференції 
01-24 листопада 2023 р. 

 
 
 

Відповідальний за випуск: Є. І. Ігнатьєв, ст. викладач 
кафедри Експлуатації та технічного сервісу машин 
Таврійського державного агротехнологічного університету 
імені Дмитра Моторного. 

Редактор:              Є. І. Ігнатьєв. 
Дизайн і верстка:  А. С. Комар. 

 
 

Адреси для листування: 
69600, Україна, Запорізька обл., м. Запоріжжя, вул. Жуковського, 66 

E-mail: tssapk@tsatu.edu.ua 
Сайт конференції: http://www.tsatu.edu.ua/tstt/conf/ 

Редакційна колегія не несе відповідальності за зміст 
представлених матеріалів 

 
 
 

© ТДАТУ, 2023 

mailto:tssapk@tsatu.edu.ua
http://www.tsatu.edu.ua/tstt/conf/

	6. ДСТУ 4806:2007 Вина. Загальні технічні умови. [Чинний від 01.01.2009]. Київ, Держспоживстандарт України, 2008. 16 с.
	1. Єременко О. І., Василенков В. Є., Руденко Д. Т. Дослідження процесу брикетування біомаси шнековим механізмом, Науковий журнал «Інженерія природокористування» 2020. 3(17), С. 15–22.
	2. Полянський О. С., Д'яконов В. І., Дьяконов О. В. Комплексна оцінка і аналіз енергетичних показників існуючих технологій переробки рослинних відходів у паливні брикети. Вісник Харківського національного технічного університету сільського господарств...
	4. Патент. 127064, Україна, МПК (2022.05) Шнековий прес-екструдер для отримання брикетів / Самохвал В.А.: заявник і патентовласник Самохвал Віталій Анатолійович – а 202007249: заявл. 13.11.2020: опубл. 30.03.2023, Бюл.№ 13.

	Потенціал Power Platform покращує співпрацю і підвищує конкурентоспроможність. Power BI - це уніфікована платформа корпоративної бізнес-аналітики, яка містить інтуїтивно зрозумілий інтерфейс з інтелектуальною візуалізацією даних, дає змогу приймати еф...

