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Mechanical engineering and machine building

Technological methods of increasing the 
durability and resource of working parts of 
tillage machines
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In this paper we discuss the problem of agricultural engineering 
is the need to improve the reliability of agricultural machinery based 
on the use of more efficient technologies both in their manufacture 
and in the repair industry. The main purpose of research is to study 
and choice of a method to increase the durability and life of working 
organs of tillers, taking into account design, technology and material 
science factors. Analysis of the causes that contribute to the wear 
rate of the cutting elements working organs of tillers, allows the 
development process of hardening of details as in their production 
and recovery. The dynamics of the deterioration of the basic ele­
ments of cutting the working bodies of the cultivator wing shares and 
plowshares. Based on the data developed and put into production 
technology of hardening of cutting elements working organs of til­
lers by the vibration deformation. The research results can be used in 
the manufacture of engineering for hardening of manufactured parts. 
We have developed a technique using vibration reduction hardening 
increases the service life and durability of working organs of tillers.

Keywords: resource intensity of wear, recovery method, deforma­
tion, vibration hardening.

References

1.	 Pro zatverdzhennia Derzhavnoi tsilovoi prohramy realizatsii tekhnich­
noi polityky v ahropromyslovomu kompleksi na period do 2015 roku. 
Postanova Kabinetu Ministriv Ukrainy vid 30 travnia 2007 r. № 785. 
Available: http://zakon3.rada.gov.ua/laws/show/785-2007-п

2.	 Betenya, G. F. (1986). Povyshenie dolgovechnosti pochvorezhuschih 
elementov selskohozyaystvennoy tehniki naplavkoy namorazhivaniem. 
Minsk: BelNIINTI, 44.

3.	 Sidorov, S. A. (1996). Obosnovanie effektivnyh sposobov povysheniya 
rabotosposobnosti i iznosostoykosti sfericheskih diskov pochvoobra­
batyvayuschih mashin. Moskva, 320.

4.	 Volkov, P. M., Balovnev, G. G., Tenenbaum, M. M. (1977). Osnovy 
teorii i rascheta selskohozyaystvennyh mashin na prochnost i nadezh­
nost. Moskva: Mashinostroenie, 310.

5.	 Tkachev, V. N. (1984). Iznos i povyshenie dolgovechnosti rabochih organov 
pochvoobrabatyvayuschih mashin. Moskva: Mashinostroenie, 372.

6.	 Gill, W. R. (1985, January). Soil-disk geometry in harrow design. 
Journal of Terramechanics, Vol. 22, № 3, 178. doi:10.1016/0022-
4898(85)90097-7

7.	 Ang, H. S., Tang, W. H. (1984). Probability concepts in engineering 
planning and design. Vol. 2. New York: John Wiley and Sons, 378.

8.	 Dudnіkov, A. A., Bilovod, O. I., Kanivets, A. V., Dudnyk, V. V. (2011). 
Increased longevity of parts in their recovery. Proceedings of the 5th 
International Scientific and Practical Conference. Minsk: Belarusian 
State Technological University, 142–144.

9.	 Dudnikov, A. A., Bilovod, O. I., Pasyuta, A. G. (2014). Pidvischen­
nya nadiynosti organiv gruntoobrobnih mashin. Visnyk Poltavskoi 
derzhavnoi ahrarnoi akademii, 3, 172–177.

10.	 Pasyuta, A. (2014). Determination of wear pattern of cutting ele­
ments of tillage machines. Technology Audit And Production Reserves, 
6(1(20)), 8–11. doi:10.15587/2312-8372.2014.34778

Analysis of impact of manufacture technology 
on the exploitation properties of powder 
antifriction materials for printing machines
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The article presents the research results of the effect of techno­
logical modes of manufacturing on the functional properties of new 
antifriction powder materials based on copper with a solid lubricant 
CaF2. It was shown that the developed technology for manufacturing 
of new antifriction materials based on powder metallurgy techniques 
ensured the formation of a fine-grained heterogeneous structure, 
which gives the material a high level of tribological properties.

New powder material is much higher than the known cast bronze 
for antifriction characteristics. Friction films — secondary structures 
have been researched, they provide a self-lubricating effect.

Micro-X-ray analysis showed the presence in friction films the 
chemical elements of the new material, counterface and air. It was 
studied the ratio of chemical elements in the friction films, which 
ensures the implementation of the self-lubricating effect.

New powder materials based on copper and alloyed by nickel, 
with additives of solid lubricant — CaF2 can be successfully used in 
high-speed friction units of printing machines.

Developed technological modes cause the formation of struc­
ture which is capable to ensure a high level of operational proper­
ties of sliding bearings, which are used in friction units of printing  
equipment.

Keywords: powder material, technology, lubricant, antifriction 
properties, friction film, printing machines.
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Development of algorithm to calculate rational 
rolling schedule on a blooming
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Modern blooming is a powerful assembling mill. One of the key 
factors that determines the performance of blooming is the rolling 
mode which includes a compression mode and speed modes of the 
working cage. Though, the greatest impact on performance is done 
by compression mode.

It has been determined, that calculation of the mode compression 
can effectively be carried out by one of the key factors, i.e. acceptable 
capture angle. The resulting preliminary compression mode should 
be adjusted on the basis of engine’s power, rolls durability, the degree 
of stability in caliber staffs, and according to the necessary final di­
mensions of the blooming. The new method of calculation as well as 
the block diagram of rolling on blooming mill is shown in the article.
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The algorithm for computing the rational modes of compression 
during rolling on blooming mill is presented. It is shown, how the 
method simulates the process of blooming and allows you to choose the 
scheme based on rolling steel mark, the conditions of capturing and the 
number of passes. Algorithm calculates the compression mode according 
to the canting scheme. The block diagram is given, that allows deter­
mining the minimum number of passes when rolling on blooming mill.

Keywords: assembling, blooming, strength, flexibility, canting, 
angle capturing, crimp.
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Selection of location of fuel pressure sensors for 
registration of oscillatory process
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Due to the deterioration in the fuel quality, more drivers are 
turning to service centers for rehabilitation of the fuel system. It is 
necessary to develop a method of diagnosis of these systems, which 
allows for a minimum of material costs get the maximum amount of 
information about the tested system.

It was conducted a study on the selection of pressure sensors 
and their location on the fuel injection system of the vehicle for the 
diagnosis of the fuel equipment. It was conducted an experiment using 
two different types of sensors and two cars with different design of the 
fuel system. The pressure oscillograms were obtained simultaneously 
with the recorded signals of nozzle control, current strength at the 
nozzle and air flow. It was concluded that these sensors may be used 
to diagnose the gasoline systems with the fuel injection on the valve.

Keywords: sensor, fuel system, nozzle, pressure, oscillogram, pres­
sure oscillation, amplitude.
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Design and technological optimization of overhead 
traveling cranes’ box girders
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The residual stress-strain state of welded joints of cranes’ steel 
structures is understudied scientific and technical issue. Finite-
element analysis of the post-weld residual stresses in longitudinal 
T-joints of overhead cranes’ box girders was applied to this study. 
Goldak’s moving heat source model based on double-ellipsoid heat 
flux distribution was used. Thermal and mechanical tasks were se­
quentially solved, wherein the phase transformation processes were 
taken into consideration. The effects of such factors as box girder 
geometry, welding speed, pre-heating technology on the residual 
stresses and phase distribution in longitudinal welds were further 
investigated.

The post-weld stress-strain state of the box girders’ T-joints was 
detailed. The recommendations to streamline the overhead cranes 
girders’ production technology intended to improve their quality and 
overall technological level were formulated. The necessity of taking 
into account the phase and structural transformations in the simula­
tion is proved. The requirements for the finite-element modeling of 
longitudinal T-joints were established.

Keywords: crane, box girder, welding, residual stress, structure.
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Grounding of the combined unit chart for the 
presowing cultivation and simultaneous sowing of 
the row crop cultures
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This article describes how to combine sowing units with units for 
presowing cultivation. These units are complex in their design and 
operation. The fact that power means with two hinged systems hung 
several agricultural machines, which operate in a single operation. 
These machines can be used in combination or separately.

Use of combined units increases productivity, reduce costs and 
increase the engine load of the power means. Theoretical calculations 
in this article demonstrate the correctness of acquisition and use of 
such units in the fields of a small area. Also, the calculations show 
the need for resupply units by other agricultural machines. These 
machines can be placed on the technological platforms, which are 
available on the tractor. However, it must put the tires of a different 
size on units with a width of 8.1 meters. This leads to increase in the 
cost of field operations. Calculations show that with increasing width 
of the unit and the process speed it is reduced time for fieldwork.

Keywords: symmetrical combined sowing unit, depth of seeding, 
cultivator, beet planter.
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Nucleation of pores and their influence on 
material properties
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The pore formation is investigated and the theories of porosity 
are analyzed. It is proposed classification of the pore genesis, namely 
the separation on the diffusion genesis of and the destruction genesis. 
By diffusion genesis it is covered the pore formation at formation of 
gases in the material due to chemical reactions, to the difference of 
gas saturation limits of matter in different states of aggregation, to the 
transition to the gaseous state of one of the components of the original 
mixture. By destruction genesis — the pore formation by thermal deg­
radation due to deformation of the body, and also due to the effects of 
radiation, followed by the collapse of the chemical bonds. The author 
gives a detailed account of each type of pore genesis.

These theoretical studies have established analytical depen­
dence of the rate of pore formation and growth rate of diffusion for 
pore genesis. These relations allow determining the number of pores 
and volume at any time for the materials in which pore formation 
is occurred.

Keywords: pores, pore genesis, porous system, diffusion genesis, 
the genesis of degradation rate of pore formation.
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The definition of the base (wholesale) electricity 
prices for industrial consumers
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Based on the physics of normal operation power, the paper 
proposed a new science-based approach to determining the price of 
electricity for industrial and equated to them customers, in which 
voltage electric networks is seen as a potential form of electricity 
and network with nominal voltage 110 kV serve as counter energy 
market of Ukraine.

Given that pricing in the electricity system is the basic calcula­
tion system, which determines its functioning economy, it is proposed 
the vote at two levels: the base (wholesale) and retail.

The principles for determining the base (wholesale) prices for 
electricity, which take into account the physics of power transmission 
based on the properties of concept consumer connection to system 
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networks with a voltage of 110 kV are considered and the approach 
to the development of methods for determining the retail price of 
electricity is outlined.

Keywords: electricity, electricity supply, active power, reactive 
power, full power, wholesale price of electricity.
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State estimation of energy saving on primary oil 
refining machines

page 39–43

The generalized description of the primary oil refining process 
at the electric desalting machine is made. The basic shortcomings of 
modern domestic thermal power plants in the primary oil refining 

are shown. Identification of the main places and causes of inefficient 
use of primary energy resources helps identify energy saving po­
tential in manufacturing. It is determined that the economic effect 
tends to increase in the event of changes in the structure of heat 
exchange equipment, especially through the use of compressors in  
a closed technological cycle of heat recovery. Using recuperative heat 
exchange at the facility of primary oil processing makes it possible 
to solve the feasibility problem of saving primary energy resources. 
Reducing pressure temperature value between hot and cold process 
lines of primary oil refining machine to 20 % causes an increase in 
economic benefits by nearly 10 %. Modernization of existing schemes 
of primary oil processing machines can increase a depth of processing 
and energy saving potential in manufacturing.

Keywords: primary oil processing machine, economic impact, 
recuperative heat exchange.
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Electrical engineering and industrial 
electronics

The development experience of the laboratory 
stand for comparative analysis of the sources 
energy efficiency of the artificial lighting

page 44–47

In order to increase the level of knowledge in the field of energy 
efficient systems and technologies at the Department of Electro­
mechanics SHEI «Kryvyi Rih National University» the labora­
tory «Energy efficient devices and technologies in electromechanics» 
was put into operation.

One of the developed stands presented in a laboratory is de­
signed for analysis of the artificial light sources characteristics. The 

stand consists of two identical modules for analyzing of the lamp 
characteristics and the control module, which is designed to control 
and reference modes of the lamps and electrical parameters measure­
ments of the light sources. It is offered a rather simple method of 
the ratio calculating of luminous efficiency, based on the measured 
values averaging of illumination at points located on the arc of the 
constant radius. The realization of the researches does not require 
any expensive equipment.

Currently, four laboratory works are executed on the stand: 
definition and comparison of the luminous efficiency ratio of the 
lamps of general and industrial purpose; compensation of the reac­
tive power, which is consumed by the gas-discharge lamps with the 
induction ballast; definition and analysis of the ripple factor of the 
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lamps luminous flux; identification and analysis of the luminous 
efficiency ratio changes of the incandescent lamps by the reducing 
power supply voltage.

Conducted research has shown a sufficient degree of coincidence 
of the obtained results with the averaged Internet values.

The stand implies the possibility of further upgrading and in­
creasing the number of performed laboratory works.

Keywords: laboratory stand, artificial light lamps, luminous ef­
ficiency ratio, luminous flux ripple factor.
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Investigation of the time structure of output 
current of ACSC system signal transmission channel

page 47–56

The signal transmission channel is important component of 
systems of automatic cab signaling of continuous type (ACSC). The 
existing systems of ACSC have insufficiently high flow capacity and 
reliability of transmission of messages. Research of shunt current as 
carrier of alarm information allows establishing the reasons of decrease 
in reliability. In the existing works mathematical models of this current 
are constructed on the basis of number of the simplifying assumptions 
that limits their value for the solution of practical tasks. Objective of 
this research is creation of the specified model of shunt current con­
sidering its movement. The signal transmission channel is presented in 
the form of consecutive RL chain with variable parameters. The case 
of the shunt movement with constant speed is considered. It is shown 
that current satisfies to the linear uniform differential equation with 
variables in time in coefficients. The solution of this equation repre­
senting required model of current of the moving shunt is found. The 
model provides possibility of the correct analysis of influence of signal 
impulse front form on reliability of ACSC signal reception.

Keywords: automatic cab signaling, rail line, shunt, signal im­
pulse, parametrical chain.
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Development of control means of geometrical 
parameters of small-size objects with complex 
shape

page 51–55

At the present stage of development of science and technology 
it is made manufacturing high-precision and small-sized parts. Great 
emphasis in the manufacture of parts is attended to monitoring their 
parameters. But there is a problem of the geometric parameters of 
objects of small-sized parts with complex shape, as a feature of its 
images is large blur and low contrast due to the inability to complete 
fixing and guidance of acuity.

In this paper, it is proposed the method of visualization and 
control of geometric parameters of small-sized objects with complex 
shape, the advantage of which is the recalculation of dimensions of 
the object for its sub-pixel coordinates in the blurred image.

Also it is proposed a mean of controlling the geometrical para­
meters of small-sized objects with complex shape, which is based on 
the proposed method, the feature of which is the probe introduction 
in the measuring zone with known dimensions, to determine the ratio 
for conversion of coordinates.

Keywords: sub-pixel coordinates, small-sized objects with com­
plex shape, controlling the geometrical parameters.
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