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This paper reports a study aiming at devising a common
procedure for determining the geometric parameters of
tools” cutting part in the technological systems that involve
machining by cutting. Underlying the development of this
procedure is the generalized theory of determining geometric
parameters on tools’ cutting blades.

The analysis of determining the geometry of tool cutting
edges in different coordinate systems has shown that the pro-
cedure used by a given theory depends on the type and design
of tool cutting edges. In the process of cutting, the geometric
parameters of tools change along the cutting edges while
existing ones do not fully take into account this phenomenon.

This is because geometric parameters are determined in the
kinematic system of coordinates.

Particularly important to meet these requirements is for
the cutting process whose effectiveness depends significantly
on the accuracy in selecting methods for determining tool
operational parameters.

In this regard, the current work has devised and proposed
a general procedure for determining the geometry of tool

cutting edges, directly during its application in the kinematic
system. The procedure is based on the consideration of the
resulting speed, in the form of the vector amount of the main
movement and the amount of movement of feeds, which can
consider feeds specified by the system’s equipment.

This approach to the development of a general proce-
dure ensures that the geometry of the cutting part of a tool
of any design is determined along its cutting edges during
operation.

The devised procedure has significantly reduced the time
of calculations and ensured the required geometric parame-
ters of the cutting part of a groove cutter.

Keywords: cutting tool, machining by cutting, procedure
for determining tool geometry, geometric parameters, groove
cutters.
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Brake failure is always possible due to several factors
that are difficult to control, such as a slight leak in the brake
hose due to an impact or a rat bite. In the latest research, the
development of a brake performance detection tool has been
started, but how to detect a brake temperature more effi-
ciently on the brakes of large vehicles has not been specified.
Given the significant impact of losses due to brake failure
and accidents that are still occurring, this research plays an
important role. It must be completed immediately so that
accident cases can be reduced. The object of this research is
where the position of the maximum brake temperature oc-
curs? How to measure brake temperature is more practical?
What sensor is optimal in detecting a brake temperature?
The research method is carried out in a systematic stage that
ends with an experimental method. This study indicates that
the maximum temperature is relative to the entire friction
area between the canvas and the drum brake. The most
efficient sensor placement is in the hole in the drum brake
cover so that installation is more practical and the brakes are
not disturbed by the sensor’s presence. The optimal sensor is
a thermocouple sensor because it is more stable to vibrations
and more resistant to mud disturbances than infrared sen-
sors. When using a thermocouple sensor, the temperature de-
tection results must be corrected. The correction factor can
be made with the equation y=10.3670+1.3205x—0.0003x,
where y is the actual temperature displayed, and x is the
input temperature from the thermocouple sensor’s initial
detection. Accurate brake temperature detection results will
be developed as a signal for detecting brake faults in real-time
to avoid brake failure. Finally, the safety of public transporta-
tion can be improved.

Keywords: brake fault, traffic accident, brake tempera-
ture, temperature measurement, drum brake.
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This paper addresses the issue of difficulties in servicing
the brake pipe connectors for passenger cars, the service life
of which exceeds 8—10 years, which is associated with the
deteriorated loosening of connectors. The existing ways to
loosen the connectors of brake pipes have been investigated,
especially those whose dismantling is complicated due to the
corrosion and contamination of mated surfaces as a result of
their wetting when driving a car. A conventional structure
of the connector has been analyzed, which is installed in that



place of the car that is the most unprotected from moisture
and dirt — on the brake cylinder. The conditions that do not
contribute to its failure-free loosening have been examined.
The design of a specialized split clamping ring wrench has
been considered, which can transmit the greatest value of
the torque to the connector when loosening it; sometimes,
however, its predefined value would not suffice. A computer-
based finite-element simulation was employed to derive the
models of the deformation state for the node «connector —
wrench». Based on the analysis of the models of different
deformation state of a specialized split clamping ring wrench,
the required profile of the geometrically balanced locked he-
xagonal profile of the wrench was defined. The analysis of the
efficiency of the tightening and loosening level is determined
by comparing the numerical values of the torque, which is
applied to the connectors of the brake pipes. The torque
values are measured by a specially devised technique. The
introduction of the developed measurement technique makes
it possible to compare the efficiency of wrenches of different
designs by analyzing the maximum values of torques, which
the wrenches can transmit to the connectors. Taking into
consideration the identified shortcomings in the structure
of the brake pipe connectors, the shape of the connector has
been designed that is free from the specified drawbacks. The
new structure provides for the possibility of using a conven-
tional carob wrench for loosening when the mated surfaces
are exposed to contamination and corrosion.

Keywords: connector, brake pipes, box-end wrench,
spanner, split wrench, crumpling of faces.
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This paper is a continuation of research into the causes
and ways to eliminate the generation of self-oscillations in
the system of automatic regulation of rotations of the free
turbine in the turboshaft gas turbine engines of helicopters.
The study of dynamic processes in the system of automatic
regulation of free turbine’s rotations in a turboshaft GTE
has shown that one of the reasons for the development of
self-oscillations is the poor performance of the control valve
of the type «nozzle-flap» in the rotation regulator’s hydraulic
drive. At a pump-regulator plant, the criterion for the quality
of control valve execution or repair implies that the geomet-
ric size of the valve parts and the flow rate of working fluid
through the valve when the flap is closed meet the technical
requirements. As practice shows, this is not enough. With
this approach, valve defects manifest themselves only during
the tests of assemblies as part of the engine. This paper
proposes a method to examine the characteristics of control
valves such as «nozzle-flap», as well as criteria for assessing
the quality of their execution. Experimental characteristics
of control valves such as «nozzle-flap» for an actual regulator
of free turbine rotation frequency are given. New data on the
outflow of liquid from the nozzle with a flap have been ob-
tained. It is shown that the destruction of the stagnation zone
in the nozzle tip could result in that the valve flow rate in-
creases, which negatively affects the characteristics of the hy-
draulic drive and regulator in general. A technique has been
proposed to improve the stability of the valve’s performance
by increasing the relative length of the nozzle. It is shown
that the most informative characteristic of the valve is the
dependence of flow rate on the position of the flap. Based on
this characteristic, it is possible to determine the criteria for
rejecting valves without testing them as part of the assembly.

Keywords: turboshaft engine, self-oscillations, control
valve, nozzle-flap, static characteristic, flow rate factor.
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The practice of designing centrifugal compressors in
which impellers are the main components shows that there
are reserves for their further improvement. One of the main
reserves consists in improving flow conditions for the com-
pressed medium in the compressor flow path and, above all,
in the impeller. A method of geometric modeling flow path
of the impellers of centrifugal compressors was proposed
which involves the construction of meridional boundaries of
impellers and the blade profile on an involute of the cylin-
drical surface of the outer radius of the impeller. The blade
is represented by ruled surfaces. The shroud of the impeller
is described by a curve in natural parameterization using
cubic dependence of curvature on the arc length. Depen-
dences and length of the arc are determined in the process
of modeling the boundary based on the set source data. The
problem is solved by minimizing deviations of intermediate
curves from the boundary endpoint. The hub is obtained as
an envelope of circles inscribed in the meridional channel
of the impeller. Radii of the circles are determined taking
into account the flow areas of the channel. The camber
line of the blade profile on an involute of the cylindrical
surface of the outer radius of the impeller is modeled using
a curve that is presented in natural parameterization with
quadratic law of curvature distribution. A computer code
was developed in the Fortran Power Station programming
environment that visualizes the obtained numerical results
graphically on a computer display in addition to digital
information on the modeled boundaries and the blade
profile. Graphical results were presented. They confirmed
the efficiency of the proposed method of modeling the flow
path of centrifugal compressor impellers. The method can
be useful to offices involved in the design of centrifugal
COMPTessors.

Keywords: centrifugal compressor, impeller, shroud and

hub, blade, modeling.
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Preparing cows for milking is one of the most important
operations. Not only the speed of milk production but also the
quality of milk depends on the level of the work performed.

One of the most effective ways to mechanize the prepara-
tion of cows for milking implies the development of a special
mechanical brush that cleans and stimulates the teat skin.
As a result, there is no need to use additional foam detergents
and napkins to cleanse and disinfect teats.

A device has been designed for cleansing teats with two
rotating brushes.

Theoretical studies of the interaction of cleansing ele-
ments of the device for mechanical removal of pollutants
from the udder teats in the course of milking operation were
carried out. Assuming constancy of the modulus of elasticity,
shape and roughness of teats, linear and angular velocities
of brushes, nap stiffness, and homogeneity of physical and
mechanical properties of contaminants on the teat, depen-

dence of force F, of the mechanical device on length / of the
cleansing element and its speed @ was established. Under the
condition that force F, of the mechanical device is smaller
than force F, which causes pain but greater than the force
retaining pollutants (adhesion), values of the main design
and technological parameters of the developed device were
determined: /=8 mm, =106 rpm.

As a result of production tests, it was found that when
using the developed device, the daily milk yield of the expe-
rimental group of cows exceeded that of the control group by
an average of 1.1 times which has made it possible to obtain
a supplement of 132.5 kg of milk. Along with this, there was
a 0.19 % increase in milk fat content in the experimental
group compared to the control group. The number of micro-
organisms decreased 2.2 times and the number of contami-
nant particles decreased 4.6 times.

Keywords: udder teats, cleansing process, cleansing de-
vice, device parameters, bacterial contamination.
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The results of improving ore crushing in a high-pressure
roller-press are presented. Application of a roller-press en-
ables higher crushing efficiency due to both power saving
and reduction of sizes of ore crush products to release mineral
aggregates. Ore disintegration by compressive strain prevails
among currently applied crushing methods. Disintegration
occurs not only due to the compressive, but also to the shear
strain. Considering smaller power consumption of the shear
strain than that of the compressive strain, it is concluded that
roller-press application is quite efficient.

Simulation of crushing by using the Bond law frequently
applied in practice is under consideration. It is essential to
consider the stochasticity of the ore flow to be crushed. Pre-
sentation of this flow as a random figure by transforming it by
the Bond crushing law results in a probabilistic characteristic
of the crushing result. This characteristic enables finding
properties of the crush product and probabilistic formulation
of the problem of improving the crushing process by setting
a relevant functional. To apply the results obtained to practi-
cal uses, the crushing process is simulated. The theoretical re-
sults are confirmed by setting the stochastic properties of the
input ore flow by means of Rosen-Rammler’s law followed
by statistical substantiation of the conducted calculations
in Mathcad. After stimulation and considering stochastic
properties of the feed ore flow, the solution of the optimal
stabilization problem reveals that stabilization is achieved,
while dispersion in relation to the stabilization goal reduces
sharply almost five-fold.

Keywords: crushing, roller-press, ore beneficiation, dis-
tribution function, simulation, deformation, stochasticity.
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This paper reports a study into the process of re-compac-
tion of powder briquettes in the conditions of static pressing
at a pressure of 800 MPa. The technological parameters of the
pressing process have been analyzed, which make it possible to
improve the compaction of powder briquettes based on iron.
Such parameters are the outer greasing, which reduces friction
between a green compact and the walls of the press tool matrix,
and the firing, which removes the deformation strengthening
of the green compacts and increases their plasticity.

The green compacts’ sealing mechanism involved in the
final squeezing process has been established, which is associa-
ted with the grinding of pre-compressed particles due to the
strain in the contact areas. The increase in the stressed state
of green compacts following the final squeezing was con-
firmed by the results of studying the residual micro-strains.

The change in the stressed state of iron green compacts
has been confirmed by the study into the structurally sensi-
tive characteristics, which include the materials’ magnetic
and electrical properties. Determining the magnetic charac-
teristics has shown that final squeezing leads to an increase
in coercive force, which can be explained by both the increase
in the stressed state and the grinding of grains. Investigating
the impact exerted by the annealing environment on the
value of magnetic characteristics has demonstrated that an-
nealing in hydrogen is more effective in terms of improving
magnetic properties than annealing in a vacuum. This is due
to the refining of grain boundaries through the processes of
reduction of oxide films.

The study of the mechanical characteristics of green com-
pact materials based on iron powder has established that final
squeezing leads to an increase in the hardness and strength
of materials depending on the conditions of deformation.



A significant improvement in the green compacts’ strength
(820-824 MPa) is due to both a decrease in porosity by
8—-10 % and an increase in the contact area as a result of plas-
tic deformation after the annealing.

Keywords: final squeezing, coercive force, iron, specific
electrical resistance, iron powder, compaction, micro-stresses.

References

1. Ermakov, S. S., Vyaznikov, N. F. (1990). Poroshkovye stali
i izdeliya. Leningrad: Mashinostroenie. Leningr. otd-nie, 319.
Available at: https://www.twirpx.com/file/1632936/

2. Baglyuk, G. A.,, Homenko, A. 1. (2012). Sravnitel'niy ana-
liz deformirovannogo sostoyaniya poristyh zagotovok pri
shtampovke v zakrytom i otkrytom shtampah. Obrabotka
materialov davleniem, 2 (31), 147—153. Available at: http://
www.dgma.donetsk.ua/science_public/omd/2(31)-2012/ar-
ticle/12BGACOD.pdf

3. Henriques, B., Soares, D., Teixeira, J. C., Silva, F. S. (2014).
Effect of hot pressing variables on the microstructure, re-
lative density and hardness of sterling silver (Ag-Cu alloy)
powder compacts. Materials Research, 17 (3), 664—671.
doi: https://doi.org/10.1590/51516-14392014005000022

4. Tan, L., He, G, Liu, F, Li, Y, Jiang, L. (2018). Effects of Tem-
perature and Pressure of Hot Isostatic Pressing on the Grain
Structure of Powder Metallurgy Superalloy. Materials,
11 (2), 328. doi: https://doi.org/10.3390/ma11020328

5. Zalite, 1., Zhilinska, N., Grabis, J., Sajgalik, P, Kirchner, R.,
Kladler, G. (2005). Hot Pressing and Spark Plasma Sintering
of Si3N4-SiC Nanocomposites. Nano 05, Brno.

6. Dorofeev, Yu. G., Gasanov, B. G., Dorofeev, V. Yu. et. al.
(1990). Promyshlennaya tehnologiya goryachego presso-
vaniya poroshkovyh izdeliy. Moscow: Metallurgiya, 206.
Available at: https://www.libex.ru/detail /book885482.html

7. Komkov, N. A., Romanenko, V. P,, Fomin, A. V. (2013). Fiziko-
mehanicheskaya model” plasticheskoy deformatsii metalla pri
osadke zagotovok. Problemy chernoy metallurgii, 2, 5-17.

8. St-Laurent, S., Chagnon, F, Thomas, Y. (2000). Study of
compaction and ejection properties of powder mixes pro-
cessed by warm compaction. PM2TEC International Con-
ference. New York. Available at: http://qmp-powders.com/
wp-content/uploads/pdfs/technical-papers/SSL_NY00.pdf

9. Zlobin, G. P, Beshenkov, G. I. (1981). Progressivniy metod
bezrassloynogo pressovaniya poroshkov. Poroshkovaya me-
tallurgiya, 5, 35-36.

10. Benson, J. M., Snyders, E. (2015). The need for powder
characterisation in the additive manufacturing industry and
the establishment of a national facility. The South African
Journal of Industrial Engineering, 26 (2), 104. doi: https://
doi.org/10.7166,/26-2-951

11. Van Laar, J. H., Van der Walt, 1. J., Bissett, H., Barry, J. C,,
Crouse, P. L. (2016). Spheroidisation of iron powder in
a microwave plasma reactor. Journal of the Southern African
Institute of Mining and Metallurgy, 116 (10), 941-946.
doi: https://doi.org/10.17159/2411-9717 /2016 /v116n10a8

12. Suresh, K. R., Mahendran, S., Krupashankara, M. S., Avi-
nash, L. (2015). Influence of Powder Composition & Mor-
phology on Green Density for Powder Metallurgy Processes.
International Journal of Innovative Research in Science, En-
gineering and Technology, 4 (1), 18629—-18634. doi: https://
doi.org/10.15680/ijirset.2015.0401037

13. Minitsky, A. V., Loboda, P. 1. (2017). Alternative Method
for Determining Compressibility of Powder Systems. Pow-
der Metallurgy and Metal Ceramics, 56 (7-8), 424—429.
doi: https://doi.org/10.1007 /s11106-017-9912-6

14. Lobanov, L. M., Pivtorak, V. A., Savitskiy, V. V,, Tkachuk, G. I.
(2006). Determination of residual stresses in structural ele-
ments based on application of electronic speckle-interfero-
metry and finite element method. Tehnicheskaya diagnostika
i nerazrushayushchiy kontrol’, 4, 15—-19. Available at: http://
dspace.nbuv.gov.ua/handle/123456789,/98555

15. Loboda, P. I., Karasevska, O. P, Trosnikova, I. Yu. (2017).
Renthenostrukturnyi analiz materialiv u dyspersnomu stani.
Kyiv: Tsentr uchbovoi literatury, 140. Available at: https://
www.booklya.ua/book/rentgenostrukturniy-anal-z-mater-al-
v-u-dispersnomu-stan-navchalniy-poc-bnik-184658 /

16. Vasil'ev, M. A., Voloshko, S. M., Yatsenko, L. F (2012).
Microstructure and Mechanical Properties of Metals and
Alloys Deformed in Liquid Nitrogen: Review. Uspehi fiziki
metallov, 13 (3), 303—343. Available at: http://dspace.nbuv.
gov.ua/handle/123456789,/98337

17. Lebedev, A. A., Lamashevskiy, V. P, Makovetskiy, I. V.
(2010). Deformirovanie i prochnost’ legirovannyh staley
pri nizkih temperaturah v usloviyah slozhnogo napryazhe-
nogo sostoyaniya. Problem prochnosti, 4, 28—37. Available
at: http://dspace.nbuv.gov.ua/xmlui/bitstream /handle/
123456789/111991/03-Lebedev.pdf?sequence=1

DOI: 10.15587,/1729-4061.2021.224946

A STUDY OF THE INFLUENCE PRODUCED BY
THE DYNAMICS OF THE WORKING BODIES
OF COTTON-PROCESSING MACHINES ON THE
COTTON FIBRE QUALITY (p. 68-76)

Fazil Veliev

Azerbaijan State University

of Economics (UNEC), Baku, Azerbaijan
ORCID: http://orcid.org/0000-0002-2607-2091

Cotton mass is considered as a compressible porous two-
component medium, consisting of a mixture of cotton fibres
and air included in the porous medium, which is essential in
dynamic treatment processes and requires consideration when
planning technological modes.

It was found that the speed of sound in multicomponent
media significantly decreases with an increase in the content
of the gaseous component. With a certain content of com-
ponents, it can become less than in each of the components
separately. This is due to the fact that with an increase in the
content of the gaseous component, the density of the medium
increases insignificantly, and the compressibility of air sharp-
ly decreases in the pores.

As a result of the research, it was found that the value of
the dynamic change in the density of cotton raw materials
can significantly exceed its density during static compres-
sion. This kind of influence can have both adverse and desir-
able effects on the primary stage of cotton processing.

The dynamic characteristics of raw cotton as an object of
mechanical technology were studied. The values of the speed
of sound as a function of the density of cotton raw materials
were determined on the basis of the theory of a two-compo-
nent porous medium. The types of the dynamic compression
curve of raw cotton have been established. Experimental
studies on the compressibility of raw cotton are generalized.

From the analysis of the cleaning processing of fibres and
seeds on cleaning machines, it follows that when assigning
a technological processing mode, it is necessary to comply it
with the value of the sound speed for a given density of raw
materials. It is necessary to avoid such rates of penetration of



the working bodies into raw materials that are commensurate
with the speed of sound at a given raw material density. This
local dramatic increase in cotton media characteristics is
a significant cause of fibre damage.

Keywords: fibrous material, multicomponent medium,
speed of sound, dynamic processes, layer deformation.
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The effect of a simultaneous change in the degree of fill-
ing a chamber with load x;, and in the content of the crushed
material 1,4 on the efficiency of the self-oscillatory grinding
process has been estimated.

Using a method of numerical modeling based on the
results of experimental visualization of the flow has helped
establish an emergent dynamic effect of the sharp increase in
the self-oscillatory action of two-faction loading at a joint re-
duction in Ky, and Kypg- A significant decrease in the passive
quasi-solid loading motion zone has been detected, as well
as an increase in the active pulsation zone and a growth of
dilatancy. The manifestation of the effect is enhanced by the
simultaneous interaction of increasing the scope of self-oscil-
lations and weakening the coherent properties of particles in
a loose large fraction under the influence of the particles of
fine fraction. A significant decrease in the values of the iner-
tial loading parameters has been established: maximum dila-
tancy Lmay, the relative scale of self-oscillations ygy, the max-
imum share of the active part of Kummax, and the generalized
complex degree of dynamic activation K,. A 2.65-time growth
of Vpax was detected, g, increased by 5times, K/mmax —
by 4.36 times, K, — by 18.4 times, at a joint decrease in K,
from 0.45 to 0.25, in e — from 1 to 0.

The synergistic technological effect of a sharp decrease
in the specific energy intensity E,/E; has been established, as
well as an increase in the relative performance C,/C; in the
self-oscillatory grinding, due to a significant increase in the
dynamic action of loading, which is exacerbated by the joint
interaction of reduced K, and kg

The process of the self-oscillatory grinding of cement
clinker has been investigated. A 62 % reduction in E,/E; and
a 125 % increase in C,/Cs were detected at a joint decrease in
K from 0.45 to 0.25, in e — from 1 to 0.125.

The established effects make it possible to substan-
tiate the parameters for the energy-efficient self-oscillatory
process of grinding in tumbling mills with a conventional
structure.

Keywords: tumbling mill, chamber filling degree, con-
tent of crushed material, self-oscillations, energy intensity.
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3ATAJIbHA METO/IMKA BUSHAYEHHA TEOMETPUYHUX ITAPAMETPIB IHCTPYMEHTA
TEXHOJIOTTYHUX CUCTEM OBPOBKU PISAHHSAM (c. 6-12)

C. I. BorBiHoBcbKa, I. B. Teryn, A. B. 3omo0toBa, €. B. Kopoyr, T. II. Hikonaenko, B. C. Ilapuenko, P. II. Poxin

YV poborti npeacTaBaeHo JOCHIKEHH, CIPSMOBaHi Ha po3poOKy 3arajibHOi METOAMKK BU3HAUEHHS T€OMETPUYHUX TTapaMeTpiB pisaibHOi
YACTMHM IHCTPYMEHTIB B TEXHOJIOTIYHUX cucTeMax 00poOKH pizanHsM. B 0CHOBI po3pOOKH T1i€i METOMKY JIEKUTD y3araJbHEeHa TEOPis BU3HA-
YeHHS TeOMETPHYHIX ITapaMeTPiB Ha Pi3alIbHUX Jie3aX iHCTPYMEHTA.

Ha ocHoBi anami3y BU3HaYeHH: reoMeTpil pi3albHUX JIe3 IHCTPYMEHTY B PI3HUX CUCTeMaX KOOPAUHAT II0KA3aHO, 1110 BUKOPUCTOBYBAaHA B JIaHii
Teopii METOINKA 3aJIeSKUTh Bi/l BUALY 1 KOHCTPYKIIil Pi3abHUX Jie3aX iHCTPYyMeHTY. Biomo, 1110 B mpotieci pisaHis reOMeTPHYHI TapaMeTpH iHCTPY-
MEHTY Y3/I0BK PI3aJIbHIX KPOMOK 3MIiHIOIOThCSI. BUSHAYEHHST 11X IPU ICHYI0Yiil METOHIT TPU3BOAKTE 10 HAGIIKEHOTO METOALY PO3PAXYHKY.

Jljist cripornieHHst PO3paxyHKiB i po3poOKKM HOBUX KOHCTPYKINH 3 ypaxyBaHHsIM OaraTo(yHKIOHATBHOTO 0OJaHAHHS TEXHOJIOTTIHOT
CHCTeMI PO3pPObIIeHa i 3alIPOMOHOBAHA 3arallbHA METOIMKA BU3HAYEHHS TEOMETPIl Pi3aIbHIX KPOMOK iHCTPYMEHTY B TIpOIleci ioro po6oTtu
6esnocepe/iHbo B KiHeMaTHuHiii cucremi. B ii OCHOBY II0KJIa/ICHO PO3IJISLL PEe3YJ/IbTYIOUOl MIBIIKOCTI Y BUIJISI BEKTOPHOI CyMU IOJIOBHOTO
PyXy i cyMu pyXy moziad, sika MOJKe BPaxXOBYBATH MO/adi, SIKi BU3HAYAIOTHCST OOJIAHAHHSIM CHCTEMIL. Y Pasi, SIKIO0 BEKTOPHA CyMa BU3HAYAE
pisHi pyxu, IMojiaui He BPaxOBYIOTHCS, TO BEKTOP PE3YJILTYIOUOTr0 PyXY IePEeTBOPIOETHCS B BEKTOP FOJIOBHOTO PYXY.

Taxuit miaxiz 10 po3poOKH 3aranbHOI METOANKK 3abe31evy€ BU3HAYCHHS TEOMETPIl PI3aIbHOT YaCTHHY IHCTPYMEHTY Oy/ib-sIKOi KOHCTPYK-
i1 B3/I0BK HOTO Pi3aibHUX KPOMOK B TIPOIieci poGOTH.

Hageniena MeTo/iMKa /103BOJINJIA 3HAYHO CKOPOTUTH Yac PO3PAXYHKIB, & TAKOXK CIIPOCTUTH BU3HAYCHHS F€OMETPUYHUX [1apaMeTPiB pisasib-
HOI YacTHHM 0OKaTHOT (hpesu.

KiiouoBi cioBa: pisajibhuii iHcTpyMeHT, 00poOKa pisaHHsAM, METOAMKA BU3HAYEHHSI T€OMETPIil IHCTPYMEHTY, TEOMETPUUHI [TapaMeTpH,
obkarHi (pesu.
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OIITUMI3AILIA BUMIPIOBAHHA TEMIIEPATY P HA BAPABAHHOMY TAJIbMI ABTOBYCA B AKOCTI
OCHOBU 11 ®OPMYBAHHS CUTHAJIIB HECITPABHOCTI TAJIBM (c. 13-19)

Rolan Siregar, Mohammad Adhitya, Danardono A Sumarsono, Nazaruddin, Ghany Heryana, Sonki Prasetya, Fuad Zainuri

HecnpaBHicTh rajbM MOKJINBA BHACIIIOK JEKiTBKOX (haKTOPIB, SIKi BAKKO KOHTPOJIOBATH, HATIPUKJIA, HEBEJTMKUI BUTIK B rAJIbMiBHOMY
HuIaHry depes yzaap abo ykyc mrypa. B xozi ocrannix gocsizizkens Oyia po3inodyarta po3pobra mpuiajiy it BusHadeHHst eHeKTUBHOCTI rajibMy-
BaHHsI, IPOTE He OYJI0 BKA3aHO, K OLTbIT e(heKTHBHO BU3HAYNTH TEMITEPATYPY TaTbM BETHKHUX TPAHCIOPTHHX 3ac06iB. BpaxoByioun 3HauHmit
BILIMB BTPAT yepe3 HEeCIIPAaBHICTb rajibM i aBapiid, siki Bce 1ie Biu6ysa10'rbc51, JlaHe JIOCJI/I)KEHHS Bifirpa€ BaskJIUBY POJIb. HMoro HeobOXiIHO
BUKOHATH HETAWHO JIsT 3HMKEHHST KIIBKOCTI HenacHnX BUnaKiB. O6'€KTOM JaHOTO JTOCTI/IZKEHHSI € Te, JIe 3HAXOANTHCS Miclle BUHUKHEHHS
MaKCHMAJIbHOI TEMIIEPATYPHU TaabM? SIK BUMIPSATH TEMIIEPATypy raibM Giibil MpakTHyHo? SIKMil IaTYNK € ONTUMAIbHIM /JIs1 BU3HAYEHHS
TemiiepaTypu raabM? MeToj 0CTi/PKeHH ST TIPOBOJINTBCS B CHCTEMATUYHIN CTajIii 1 3aBepIIyEThCS eKCIlepUMeHTalIbHIM MeTooM. /lane j1o-
CITJIKEHHST TIOKA3YE, 110 MaKCHMaJbHa TeMIiepaTypa 3HaXOAMThCS BIIHOCHO BCIET TUIOII TepPTsT MizK MOJIOTHOM i GapabanuuM raabMom. Haii-
6isbIn eheKTUBHUM € PO3MIIIIEHHS IATYNKA B OTBOPI B KPUIII 6apabaHHOro raibMa, TAKUM YMHOM yCTAHOBKA GL/IbII MPAKTUYHA | IaTUYNK He
BIIMBAE Ha poOOTY rambM. ONTUMATBHIM AaTYMKOM € TEPMOEJTEKTPUYHNI IATUHMK, OCKITBKY BiH GiIbII CTIfiKWI 110 BiGpartiii i BBy Opyy,
Hixk iH(pauepBoHi marunki. [Ipr BUKOPHCTaHHI TEPMOEJEKTPHYHOTO JATYNKA HEOOXIIHO CKOPEryBaTH PE3YJIBTaTU BUSHAYEHHS TeMIepa-
Typu. IlonpaBounnii KoedilieHT MOKHA OTPUMATH 3a 0TIoMOroto piBHaAHHS y=10.3670+1.3205x—0.0003x2, e y — haxTHuHa TemmepaTypa,
1110 BioOpaka€eThCsl, X — BUXIHA TEMIEPATYPa TIPU [EPBIHHOMY BU3HAYEHHI TEPMOEJIEKTPIIHOTO HaTyrKa. TOUHI pe3ysIbraT BU3HAYEHHS
TeMIepaTypu TaibM OyAyTh PO3POOIEHI B AKOCTI CUTHAJTY /ISl BUSBJICHHS HECTIPABHOCTEH TAJIbM B PEXKUMI PEaIbHOTO Yacy /Uil YHUKHEHHS
BizMoBH rasbM. Hapernti, MokHa miABHIITH Ge31eKy TPOMAICHKOTO TPAHCIIOPTY.

KimouoBi ci0Ba: HeCIIPaBHICTb TajibM, IOPOKHBO-TPAHCIIOPTHA [IPUTO/IA, TEMIIEPATYPA FaJIbM, BUMIPIOBAHHS TEMIIEPATypH, GapabaHHe rajbMo.
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PO3POBKA BJJOCKOHAJIEHOI KOHCTPYKIII IHCTPYMEHTA JIJI1 OBCJIYTOBYBAHHS HITYIIEPIB
TAJIBMIBHUX TPYBOK ABTOMOBIJIIB (c. 20-26)

C. M. Tniteko, €. A. Bacuines, C. B. ITonos

PosrisinyTa 1nipobsieMa YCKJIa[HEHHsT OOCAYTOBYBAHHS MITYIEPIB raJbMiBHUX TPYOOK ISl JIETKOBUX aBTOMOOIIIB, TePMiH eKCILTyaTalli
kX nepesuiye 8—10 pokiB, sika OB'A3aHa 3 TOriPIICHHM PO3KPYUYyBaHHs WITYIepiB. Jlociaskeni icHyioui criocobu BiKpyYyBaHHsT MITY-
1epiB raibMiBHUX TPYOOK, OCOOINBO TUX, IEMOHTAK SAKUX YCKIATHEHUN Yepe3 KOPO3ilo 1 3a0pyAHEHHS CIPSKEHNX TOBEPXOHD Y€pe3 MoTpa-
TUISTHHST 10 HUX BOJIOTI pH pyci aBromo6izst. [IpoarnasmisoBana THIIOBa KOHCTPYKITISI MITYIEPA, sIKA BCTAHOBJIEHA B HAOITBIN He3aXUIEHOMY
Bijt Bosioru Ta Gpy/y MicIi aBTomMo0iis — Ha TaabMiBHOMY HUiHAPI. Jlocipkeni yMOBY, AKi He ClpusioTh O6e3aBapiiinomy il BIAKPyUYyBaHHIO.
PosrisiHyTa KOHCTPYKILiS CIIEIali30BaHOTO HAKUAHOTO PO3PI3HOTO 3aTHCKHOTO KJIOYA, SIKUI 3aTHUIT MepeaBaTH HalOiIbIne 3HATCHHS
06epTOBOr0 MOMEHTY Ha IITYIep MPH 0r0 BiIKPYYyBaHHi, ajie iHKOJIM Horo 06yMOBIIEHOT BeIMYMHY CTA€ HemocTaTHbo. 11Iasxom BipoBa-



JUKEHHST KOMIT I0TEPHOTO CKiHYeHO-eJIeMEHTHOTO MOJIEJTIOBAHHS /IJIST By3JIa CIIOJIYYEHHST <INTYIEp — K04y oJiep:KaHi Mojesi ix redopmartiii-
Horo crany. I pynryouncs na ananisi moesneii pisnoro geopMariiiiioro craiy crenializoBaHoro HaKUAHOTO PO3PI3HOr0 3aTUCKHOTO KJI0Ya,
BUSIBJICHUH TIOTPIOHIH TIPOGIIb TeOMETPUYHO BPIBHOBAKEHOTO 3aMKHEHOTO MIECTUKYTHOTO Mpodiaio Kioya. AHam3 eheKTHBHOCTI PiBHS
3aKpyvyBaHHsI-BIIKPYYYBAHHSI BU3HAYAETHCS MOPIBHAHHSAM YHCEJIbHUX 3HAUEHb 0OEPTOBOTO MOMEHTY, SIKHil TIPUKIAMAETHCS [0 MITYIEPIB
raTbMiBHIX TPYOOK. BUMipoBaHHST 3HaUeHb 00EPTOBOTO MOMEHTY 3IIHCHIOETBCS CHEIIANTbHO PO3POOTEHNM crioco6oM. BrpoBaukeHHs po3-
pobIieHoro crocoOy BUMIpPIOBaHHS J03BOJISE TIOPIBHIOBATH MizK 00010 e(PEeKTUBHICTD KJIIOYIB PI3HUX KOHCTPYKIIIH 1IJISIXOM aHa/Ii3y MaKkCH-
MaJIbHUX 3HaUYeHb 00EPTOBUX MOMEHTIB, SIKi KJIIOUl 3/[aTHI TIepeiaBaT 10 IITYIepiB. BpaxoByoOuH BUABJIEH] HEOOMPAIIOBAHHS Y KOHCTPYKII
HITYIEPIB raJbMiBHUX TPYOOK, po3pobiiera (hopMa ITyIepa, sika BiJlbHa Bi/l BKazaHUX Hepto ikiB. HoBa KoHCTpyKILii nmepenbayae MOKIUBICTD
BUKOPUCTAHHS 3BUYAHOTO PIsKKOBOTO KJII0UA JIJIsI BIIKPYUYBAHHS 32 YMOBH ICHYIOUOTO 3a0pYIHEHHS 1 KOPO3ii CIIPSIKEHNX OBEPXOHb.
KiouoBi cioBa: miryiiep, rajibMiBHa TPYOKH, HAKUIHUHN KJIIOY, TAITKOBUI KJII0Y, PO3PI3HUI K04, 3SMUHAHHST TPAHEIT.
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PO3POBKA KPUTEPIIB KOHTPOJIIO AKOCTI BUTOTOBJIEHHA KEPYIOUHNX KJIAIIAHIB TUITY
«COIIJIO-3ACJ/ITHKA» (c. 27-34)

O. M. Jlutssk, C. B. Komap, O. A. [lepes’sinko, B. O. [lypees

[lana cTarTsi € MPOJOBKEHHSIM POGOTH 3 TMOIIYKY TPUYKH i COCOGiB YCYHEHHSI PO3BUTKY ABTOKOJMBAHD B CHCTEMI aBTOMATHYHOTO
PeryoBaHHs 000POTIB BlbHOI TypOiHN TYpOOBATBHUX Ta30TyPOIHHUX ABUTYHIB BEPTOIBOTIB. J[OC/IIFKEHHS IMHAMIYHIX TIPOIECIB B CHC-
TeMi aBTOMATHYHOTO PeryJioBantst 060poTiB BibHOI TypOinu TypboBanbinx [T/l nmokasaiu, 1o OJHIE 3 IPUYMH PO3BUTKY aBTOKOJIMBAHD
€ He3aI0BiIbHAa PoOOTAa KEPYIOUoro KjaaraHa THITY <COIUIO — 3ac/iHKa» TiZponpuBosy peryaaropa obepris. Ha 3aBojii-BMpOOHUKY HACOCIB-
PEryJIsITOPiB KPUTEPIEM SIKOCTI BUTOTOBIEHHS a00 PEMOHTY KePYIOUNX KJIAIAHIB € BIATIOBIAHICTh TEXHIYHIM BUMOTaM T€OMETPHYHIX PO3MIpPiB
neTasiell kianana i BuTpara pobodol pilHu Yepes KJanaH py 3aKpUTiil 3acrinii. SIK mokasye mpakTHKa, IbOTo He JocTaTHbo. [Ipu Takomy
X0/ 1eheKTr KiIanana BUSIBJISTIOTHCS TIIBKY TPU BUITPOOYBAHHSIX arperaTiB B CKJIA/Il ABUTYHA. Y CTATTi 3alIPOIIOHOBAHO METO/L A0CII/IKEH-
HsI XapaKTePUCTUK KePYIOUNX KJIAMAHIB TUITY «COTLIIO — 3aCAiHKa» i KpUTEPii OI[IHKH SIKOCTI iX BUTOTOBJIEeHH. [IpeicTaBieni ekcriepuMenTahb-
Hi XapaKTepPUCTUKU KePYIUKX KJIATIAHIB TUITY «COIJIO — 3aCJiHKa» PEalbHOTO PEryJsiTopa 4acToT 0o0epTaHHs BlibHOT TypGinu. OTpumano
HOBI lani mpo nepebir piagnHm 3 HacajgKa 3 3acainkoio. [TokazaHo, 10 B pe3yJbraTi pyHHyBaHHsI 3aCTiiTHOI 30HU B COTLI HacaaKa KoedimieHTt
BUTPATHU KJIAMIAHA MOKe 301LIbIITYBATHCS, 110 HETATUBHO BiIOMBAETHCS HA XapaKTEPUCTUKAX TiAPONPUBO/Y 1 PETYIISATOPA B IIIOMY. 3amporio-
HOBAHO CIIOCIO MiBUIIEHHS CTablIBHOCTI XapaKTEPUCTHK KJIAIaHa IISTXOM 30LIbIIEHHST BIIHOCHOT I0BKIHY coruia. [ToKasaHo, 1o HaiiOibIn
iH(OpPMATHBHOIO XapaKTEPUCTUKOIO KJIATlaHa € 3aJIeKHICTh KoedillieHTa BUTPATH Bi/l OJI0KeHHs 3acainku. Ha mizcrasi miei XxapakTepucTuku
MOJKJINBE BU3HAUECHHS KPUTEPITB Ui BUOPAKYBAHHS KJanaHiB 6e3 poBeIeHHs BUIPOOYBaHb B CKJIAIi arperary.

Kiouosi ci1oBa: Typ60BaIbHIIL ABUTYH, ABTOKOJINBAHHST, KEPYIOUHIT KITAMTAH, COIIO-3aCIIHKA, CTATHYHA XaPAKTEPICTHKA, KOeMIIIEHT BUTPATH.
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PO3POBKA METO[Y TEOMETPHYHOI'O MO/IEJIIOBAHHSI POBOYUX KOJIIC BIILIEHTPOBUX
KOMIIPECOPIB (c. 35-42)

B. /1. Bopucenko, C. A. Ycrenko, 1. B. Ycrenko, K. T. Kyabma

I[IpakTHKa CTBOPEHHS Bi/IIIEHTPOBIX KOMIIPECOPIB, TOJOBHIM KOMIIOHEHTOM SIKUX € POO0YE KOJIECO, CBIUUTD MPO Te, 10 ICHYIOTh Pe3epBr
iX mogaspIoro ypockoHaseHust. OHIM i3 OCHOBHUX Pe3epBiB P I[bOMY € MOJIIIIEHHS YMOB Tedil CTHCKYBAHOTO CEPeOBUINA B IIPOTOUYHII
JACTIHI KOMIIPECOPA i, B TIEPIITY Yepry, B po6odoMy KoJieci. Y po6OoTi IPOIOHYETHCSI METOJ TEOMETPIYHOTO MOJIETFOBAHHSI TIPOTOYHUX YaCTHH PO-
604X KOJIIC BIIEHTPOBUX KOMITPECOPIB, sikuii nependadae moby0By MEPUIIOHAIBHUX TPAHUILL KOJIIC i TIPO(IJIIO JIONATKY HA PO3TOPTIL LUJIiH/-
PUYHOI TOBEPXHI 30BHIMIHBOTO pajiiyca Koseca. JlomaTka MoaeThest JTiHiHYaTHMU MTOBEPXHAMI. 3OBHIIITHS IPAHUIIS KOJIECA OTTUCYETHCST KPUBOIO
B HaTypaJIbHiii MapamMeTpusailii i3 3acTocyBaHHAM KyOiqHOT 3aI€KHOCTI KDUBUHU Biji 10BKuUHK ayru. KoedimienTn sane;kHocTi ta J0BKUHA Ty TH
BU3HAYAIOTHCST B TIPOIEC MOJIEIOBAHHS TPAHUIL HA 3a/ani BUXI/HI Hami. 3a/a4ya PO3B’A3y€ThCsT MiHIMI3AIIEIO BiIXUJICHD TIPOMIZKHO 100y 10Ba-
HUX KPUBUX BiJI KIHIIEBOI TOYKHU IPaHMIl. BHYTPINIHSA rpaHuiisd BUXOAUTD K 00BiIHA KiJl, BIMCAHUX B MEPUIOHATLHUI KaHas Koseca. Paziycn
KiJI BUBHAUAIOTHCS 3 yPaxyBaHHSIM ILJIOI [TPOXiJIHUX IepepisiB kanasry. Cepes JiHis podisiio JonaTKy Ha PO3rOpTIL HUJIHPUYHOI TOBEPXHI
30BHIINIHBOTO pajiiyca Kojieca MOJETIOEThCS i3 3aCTOCYBaHHAM KPHUBOI, SIKa TTOJIAETHCS y HATYPAIbHIil ITapaMeTpu3aliii 3 KBapaTHUYHIM 3aKOHOM
postozisny kpusuru. B cepenosunti nporpamysants Fortran Power Station pospo6.ieno KoMIT'IoTepHuii KO, IKuii, OKpiM 1npoBoi iHdopmartii
110 MOJIEJIBOBAHUM TPAHUILIM Ta MPOMITIO JIOTIATKH, Bi3yasi3ye OTpUMaHi YMCJI0BI pesysbrati B rpadivHOMY BUTJIS/I HA ANCILIE] KOMITIOTEpa.
Hasezeni rpadiuni pesyssraty, ki miTBepAr/In TPaIesfaTHiCTh 3alPOIIOHOBAHOTO METO/Y MOAEIIOBAHHS MPOTOYHUX YaCTHH POOOUYHX KOJIIC
Bi/IIIEHTPOBIX KOMIIPecopiB. MeToa Moske OyTH KOPUCHUM OPraHi3allisam, SKi 3allMaloThCst IIPOEKTYBAHHSIM BiIIIEHTPOBUX KOMIIPECOPIB.

Kio4oBi ci10Ba: BiameHTpoBHit KOMIIpecop, po6ode KOTeco, 30BHINIHS Ta BHYTPIIIHSI TPAHHII, JTOTATKA, MOIETIOBAHHSL.
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PO3POBKA IIPCTPOIO JIJISI OYUIIEHHS JIFIOK BUMEHI KOPIB 3 AIIPOBAIICIO Y BUPOBHIUYIX
YMOBAX (c. 43-53)

A. II. Hauiii, E. B. Anies, A. II. Iaxiii, K. B. Inienxo, O. L. Illlkpomana, 0. B. Mycienxko, JI. B. Ilmiora, O. M. Yekan, P. A. [IyGin,
B. ®. MoryroBa

TTizroroBka KOpiB [0 JOIHHS — OJIHA 3 HAWBIAMOBIAAMBHIIINX omepaltiil. Bix piBHs BUKOHAHOT POGOTH 3a/€KUTh HE TiJIBKU MIBUAKICTH
MOJIOKOBIIj1aui, ajie i SKicTb MOJIOKA.



Opun 3 Hali6LIBIT eeKTUBHUX CIIOCOOIB MexaHi3allii MAroToBKM KOPIB A0 AOIHHS — Po3poOKa CremiaJbHoi MeXaHiqHOl I[ITKH, sSKa
YUCTHUTH Ta CTUMYJIIOE IKIPY AifioK. B pesysbraTi Bifnazae HeoOXiHICT 3aCTOCYBaHHS OJIATKOBOTO MIHHOTO 3aC00Y /st OUMIIEHHS 1 1e3iH-
dexrrii gifiok, a TAKOK CEPBETOK.

Pospobaeno npuctpiid, mpu poboTi AKOro AIKK OUUIAIOTHCI 32 PAXyHOK 0OepTaHHsI ABOX HIITOK.

TTpoBeseni TeopeTHYHI TOCTIIPKEHHST B3AEMO/IiT OYMIILYBAILHUX €JIEMEHTIB MTPUCTPOIO /7SI MEXaHIYHOTO OYMIIEHHS 3 3a0PY/THEHHSM 0K
BUMeHI B 1ipotteci po6ortu. TIpu gomnyueHHi mocTiiiHOCTI MOYJIS TIPYKHOCTI, (GOPMU Ta MIOPCTKOCTI MIAKH, JTiHIHOT Ta KyTOBOI IMBUAKOCTEH
LIITOK Ta JKOPCTKOCTI BOPCY, OIHOPIAHOCTI (hi3sMKO-MeXaHIUHIX BJIACTUBOCTEI 33.6pyI[HCHHH Ha NI BCTaHOBJIEHA 3AJIEKHICTD CUJIU BILIUBY
MeXaH{YHOTO TPHUCTPOIo F, Bil TOBKUHU OYHIIYBAIbHOTO eleMenTa [ i gacTotn iforo obepramust ®. [Ipi BUKOHAHHI YMOBH, TIPU SIKOMY CH-
JIOBUII BIUIMB MEXaHIYHOTO MPUCTPOIO F, Gyjie MeHIie 3yCHiList, IPH SIKOMY BUHUKHYTb GOJIbOBI BiuyTTs F), aze Gijibliie 3yCUILIst yTPUMaH-
Hst (anresii) sabpyanenust F,, Bu3HayeHi 3Ha4eHHsI OCHOBHUX KOHCTPYKTHBHO-TEXHOJOTIYHUX TTAPAMeTPiB PO3POGIECHOTO MPUCTPOIO [=8 MM,
®=106 06/xB.

B pesyJibrari BupoGHUYNX BUIIPOOYBaHb BCTAHOBJIEHO, 110 3 BUKOPUCTAHHS PO3POOJIEHOT0 MPUCTPOIO 1060BMIT yaill TOCTiHOI rpyH KO-
PiB TIEPEBUINNB AaHATOTTYHIIT TIOKa3HUK KOHTPOJIBHOT TPYNHU B cepestiboMy B 1,1 pasu, 110 103B0J M0 oTpuMaTi HagbaBky y 132,5 KT Mosioka.
TTopsiz 3 M BigOym0cst 30LIbIIEHHST SKUPHOCTI MOJIOKa 0CifiHoi rpynu — Ha 0,19 % B nopiBHsIHHI 3 KOHTPOABbHOW. KibKicTh MiKpoOpraHis-
MiB 3MeHIIIIacs y 2,2 pasu, a BMICT KIJIBKOCTI 4acTOK 3a0pyaHeHHst — y 4,6 pasu.

Kiro4oBi ciioBa: ziiiiku BUMEHi, IPOIIeC OYUIIEHHS, TPUCTPIN OYUIIEHHS, TAPAMETPU PUCTPOIO, GaKkTepiaibHe 0OCIMEHIHHSI.
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IMPOIEC NPOBJIEHHA PYIN B BAIKOBOMY IIPECI BUCOKOI'O TUCKY SIK Ob’€KT MOIEJIIOBAHH A
B YMOBAX CTOXACTUYHOCTI BJJACTUBOCTEHN IIOYATKOBOI CUPOBHHM (c. 54—62)

T. A. Ouniitnuk, I1. K. Hikonaenko, K. B. Hikonaenko, M. O. Ouiitnuk

BuksiaieHo pes3ysibraTii ONTHMI3alli 1mpottecy ApoOJIeHHs PN B BAJIKOBOMY ITPeCi BUCOKOTO TUCKY — PoJiep mpeci. 3acTOCyBaHHsT POJIep
npeca JI03BOJISAE THABUIATH e(peKTUBHICTh APOOIEHHS K 324 PaXyHOK eKOHOMII eHeprii, Tak i 3MEHIIEHHsT PO3MIpPy TIPOAYKTIB APOOIEHHS
3 METOI0 PO3KPUTTSI 3pOCTKIB MiHepasis. [Ipu icHyounx MeToax APOOICHHS BUKOPUCTOBYEThCSI B OCHOBHOMY PYiiHYBaHHs pyau aedopma-
mieio criucHennst. Ipu apobiieHHi 3a I0MOMOTOI0 poJiep mpeca PyHHYBaHHs 3/[iICHIOETBCST HEe TIIBKH 3a 0MOMOTOI0 fiehopMaliii CTUCHeHHS,
a it gedopmarticio 3cyBy. 3 OIJIsIy Ha, [0 €HeProBUTpaTh Ha Ae(opMalliio 3cyBy 3HAUHO MeHIie, HisK Ha Ae(OpMaliio CTHCKY, pPOOUTHCS BU-
CHOBOK I1PO e(heKTUBHICTb 3aCTOCYBAHHS POJIEP TIpeca.

Po3risiHy T MOZIETIOBAHHST TIPOIIECY APOGIIEHHST IIUISIXOM BUKOPUCTAHHST 3aKOHY Ipo0eHnst BoHIa, SIKIiT 9acTo 3aCTOCOBYETHCS Ha IPAKTHIL.
BaskimBuM € Te, 110 BPAXOBYETHCS CTOXACTUYHICTL MOTOKY PY/IM, IO HAAXOAUTL HA ApobseHHst. [IpeacTaBistioun 1eil moTiK sk BUIIAIKOBY
BEJIMYMHY TIJISIXOM 11 [IepeTBOPEHHsI 3a JI0MOMOr0I0 3aKOHy Apobsenns Bonja orpumana andepeHitianbia (GyHKINsS PO3IMOIILY TPOLYKTY
npobuieHHst. 3HaHH 1€l QYHKINT PO3IOLTY A€ MOKIUBICTh 3HAUTU YUCJIOBI XaPAKTEPUCTUKK TIPOAYKTY ApobieHHst. [le 103BOIMIO TAKOXK
cdopmy.TIoBaTH B IMOBIPHICHOMY CEHCI 3aBIaHHS ONTUMI3allii nporecy ApoOIeHHS, 3aIaBINK BIAMOBIAHNI GYHKILIOHAL. 3 METOIO TTPAKTUYHOT
peasizaitii OTpUMaHKX pe3ysbraTiB GyJI0 MPOBeIeHOo iMiTaliiiie MOJETIOBAHHS TPOIECY APOOIeHHs. 3aBAaH s BJacTHBOCTEN BXiZHOTO MOTO-
Ky PyJIU 3a I0MOMOTOM0 3aKOHY Po3eHa-PamMmiiepa 3 10Ia/IbIIUM CTATHCTUYHUM OOTPYHTYBAaHHAM [POBEIICHUX PO3PAXYHKIB IIPU 3aCTOCYBaHHI
nporpamuoro komrrekcy Mathcad famo MokIMBiCTD MiATBEPANTI TEOPETNYHI PE3YIIBTATH.

Kiouosi cioBa: mporiec IpobiieHHs1, PoLiep-1pec, PYAOIIArOTOBKa, (YHKIIis PO3MOAiLy, iMiTalliiiHe MOjIeIIOBaH s, AedopMallis, CTO-
XACTUYHICTb.
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BU3HAYEHH BIIJIMBY YMOB CTATUYHOTI O JOIIPECYBAHHAA HA ITPOLEC YIIIJIbHEHHSI
IIOPOIIKOBHUX MATEPIAJIIB HA OCHOBI 3AJII3Y (c. 63-68)

A. B. Mininpkuii, H. B. Miniupka, O. A. Oxpimenko, [I. O. KpacnoBun

JlocJIiIzKeHo TPOoIiec TIOBTOPHOTO YIiIbHEHHS TTOPOIIKOBIX OPUKETIB B YMOBaX cTaTU4HOro mpecysatis mpu Tucky 800 MITa. TTpoamairi-
30BaHO TEXHOJIOTIYHI ITApaMeTPH MPOIIECY OMPECYBAHHS, MO 03BOJISIOTH 301IBIINTH YIIIBHEHICTh MOPONIKOBUX OPUKETIB HA OCHOBI 3aJ1i3Yy.
Takumu mapameTpaMu € 30BHIIIHE MACTHJIO, IO 3HIKYE TEPTS MiK TIPECOBKOIO Ta CTIHKAMM MaTPHILi TPec-iHCTPYMEHTY, Ta Bi/iiaJl, 1o 3HiMae
nedopmaitiiine 3MIiITHEHHST TPECOBOK Ta IMiBHUIIYE 1X TIACTHYHICTD.

BeTaHOBIEHO MEXaHI3M YITIJIBHEHHS TIPECOBOK B MPOIIEC IOTIPECYBaHHS, SIKUIT OB I3aHUH 13 MOAPIOHEHHM TIOMEPEIHBO CIIPECOBAHNX
YACTHHOK, 110 OOYMOBJIEHO HAMPY/KEHIM CTAHOM B MICIISIX KOHTAKTiB. 361IbIIEHHST HATPYKEHOTO CTAHY TIPECOBOK TCJIsI OTIPECYBAHHSI ITi/I-
TBEPJIKYETHCS Pe3yJIbTaTaM1 JIOCII/IPKEHb 3aJIMIIKOBIX MiKPOHAIIPY KEHb.

[lixTBep/KeHHA 3MIHM HANpPYKEHOTO CTaHy 3aJi3HUX MPECOBOK MOKA3adH OCJIKEHHS CTPYKTYPHO-UYTJIMBHUX XapaKTePHUCTHK, 10
SKUX BIIHOCSATBCS Mar”iTHi Ta eJEeKTPUYHI BIACTUBOCTI MaTepiaiiB. BusHaueHHS MarHiTHUX XapakTEepUCTUK 110KA3aJlo0, 110 JOIPeCyBaHHS
MIPUBOANTD 10 301TBIIEHHS KOEPIMTUBHOI CHJIH, 1O MOKEe OyTH MOSCHEHO SIK 301IbIIEHHSIM HAIIPY/KEHOTO CTaHy, TaK 1 MOAPIOHEHHAM 3€peH.
JloctiisKeH s BIVIMBY CEePeOBUINA Biflagy Ha 3HAYEHHsI MArHITHUX XapaKTePUCTUK MOKa3aso, 10 BiAnanx y BogHi OLIbIl ehexTHBHIN
3 TOYKH 30Dy MOKPAIEHHsS] MATHITHNX BJIACTUBOCTEN, Hi)K Bi/tian y Bakyymi. Lle nosicHioeTsest padiHyBaHHSIM IPAHUIIb 3€PEH Yepes Ipolecn
BI/THOBJICHHSI OKCUIHUX TIJIIBOK.

JloctipkeHHsl MeXaHIYHUX XapaKTepUCTUK MaTepiasiB IPecoOBOK HA OCHOBI 3aJ1i3HOTO IMOPONIKY [10KA3aJ10, 110 J0NPECYBaHHS IIPUBOJAUTD
710 3017IBIIIEHHST TBEPAOCTI 1 MII[HOCTI MaTepiasiB 3a1eKHO Bl yMOB Aedopmartii. 3HauHe 3pocTaHHs MirtHOCTI TpecoBok (820—-824 MIla) mo-
SICHIOETBCSI SIK 3HIKEHHsIM TopuctocTi Ha 8—10 %, Tak i 36iIbIIeHHSIM IO KOHTAKTIB B PE3yJIbTaTi IIACTHYHOI edpopMarlii micst Biamary.

KmouoBi cioBa: jjonpecyBaHHsi, KOEPIIMTHBHA CUJIA, 3aJ1i30, IMTOMUII €JIEKTPUYHUIT OMip, 3aJi3HUIT TTOPOIIOK, YIIIJIBHEHICTb, MiKPO-
HaTPYKeHH:I.
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BU3HAYEHHA BIIJIUBY JTMHAMIKH POBOYIIX OPTAHIB BABOBHOIIEPEPOBHIX MAIIIMH HA AKICTb
BABOBHIHOTI'O BOJIOKHA (c. 68-76)

@. A. Benies

Po3ruistHyTO 6aBOBHSIHY MaCy SIK 37IaBJIOBaHe MOPUCTE TBOKOMIIOHEHTHE CEPEOBUIIE, SIKE CKIAMAEThCS 13 CyMinTi BOJOKOH GAaBOBHU Ta
TOBITPST Y CKJIJIi TIOPUCTOTO CEPENOBUIINA, MO € CYTTEBUM Y AMHAMIYHWX TPOIecax mepepoOK it morpeGye BpaXyBaHHS MPHU ILUIAHYBAHHI
TEXHOJIOTTUHUX PEKUMIB.

BcTanoBIeH0, M0 MIBUAKICT 3BYKY B 6araTOKOMITOHEHTHUX CEPEIOBHINAX 3HATHO 3MEHIMYETHCS MPH 3POCTAHHI BMICTY Ta30Moai6HOTO
KOMIIOHEHTA. 3a HEeBHOrO BMIiCTY KOMIIOHEHTIB BOHA MOJKE CTAaTH MEHIIOIO, Hi’K Y KOKHOMY 3 KOMIOHEHTiB okpeMo. lle nosicHoeTbes TnM,
IO TIPU 3POCTAHHI BMICTY ra3onmoaiGHOTO KOMIIOHEHTA II/IbHICTD cepefoBria 301IbITYEThCA HE3HAYHO, & CTUCUBICTD TIOBITPS Pi3KO 3MeH-
LIYETHCS B MOPAX.

Y pesyJbrati 0CI/PKeHb BCTAHOBJIEHO, 110 BeJIMUUHA JMHAMIYHOI 3MIHU IITBHOCTI 6aBOBHAHOI CUPOBUHU MOKE ICTOTHO HepeBUIlyBaTH
il 1IBHICTH MPU cTaTUYHOMY cTHCHeHHI. Takuii ehexT MosKe 3AIHCHIOBATH SIK HECHIPUSATIMBUN, Tak i GaskaHWil BIUIMB Ha TEXHOJOTTYHUN
npoiec nepBUHHOT 06poOKK GaBOBHU.

JlocmipkeHO AMHAMIYHI XapaKTepucTUKN GaBOBHU-CUPINO SIK 00’'€KTa MeXaHIuHOI TeXHOJIOoril. BU3HAYUEHO BEJMYMHY IMBUAKOCTI 3BYKY
y byHKIGT miabHOCTI GaBOBHIHOI CHPOBUHK Ha OCHOBI TeOpii IBOKOMIIOHEHTHOTO MOPUCTOTO cepeloBrINa. BeTaHOBIEHO BUAM KPUBOI IMHA-
MIUHOTO CTUCHEHHS OaBOBHU-CUPINO. Y3araJbHEHO eKCIIePUMEHTAIbHI TOCTIKEHHS 31 CTUCIUBOCTI GaBOBHU-CUPITIO.

3 amasmi3y mporecy OYnIeHHst, 00pOOKN Ha OYNMCHIUX MAIINHAX BOJOKHA i HACIHHS OYEBH/IHO, IO I/l YaC TTPUSHAYEHHS TEXHOIOTITHOTO
pexRuMy 1epepobKu HeoOXiAHO CIIBBIAHOCKTH HI0r0 3 BEJIMYMHOIO 3BYKOBOI IIBUIAKOCTI 1JIst IEBHOT ibHOCTI cupoBrHu. CJIiji yHUKATH TaKUX
HIBU/IKOCTEH 3aHYPEHHS B CHPOBIHY POOOYNX OPraHiB, siki CriBMipHi 31 MIBUJKICTIO 3BYKY 3a MEBHOI IIIILHOCTI cupoBuHu. Take MiciieBe piske
301/IbIEHHST 3HAYEHD XapPaKTEPUCTHK GABOBHIHOTO CEPEIOBHUIIA € ICTOTHOIO MPUYMHOIO MOTIKOZKEHHS BOJIOKOH.

Ki0uoBi ciioBa: BOJIOKHUCTHI MaTepias, 6araTOKOMIIOHEHTHE CepeOBHUIILE, BUKICTD 3BYKY, IMHaMiuHi npotiecy, iehopmartis niapy.
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BCTAHOBJIEHHA BINVIMBY OJTHOYACHOT'O SMEHIIEHHS BHYTPINIHBOKAMEPHOI'O 3ABAHTAKEHHA
TA BMICTY IIOJAPIBHIOBAHOI'O MATEPIAJIY HA EHEPTOEMHICTb ABTOKOJIMBHOTI'O ITIOAPIBHEHH 1

B BAPABAHHOMY MJIUHI (c. 77-87)

K. 10. [leiineka, 0. B. Haymenko

OuiHeHo BIUIMB OJHOYACHOI 3MIiHH CTYIICHSI 3AIOBHEHHSI KAMEPH 3aBAHTAXCHHAM Kp, Ta BMICTY HOAPIOHIOBAHOTO MATEpPialy Kpygr HA
eeKTUBHICTh aBTOKOJIMBHOTO MPOTIECY MOAPIOHEHHS B GapabaHHOMY MJIMHI.

MetooM unceabHOrO MOJIEJTIOBAHHS Ha OCHOBI PE3yJIBTAaTiB eKCIIePUMENTAIbHOI Bidyasri3allii Teuii BCTaHoBIeHO eMep/yKeHTHII nHa-
MiuHHii eeKT pisKoro MiBUIIEeHHs aBTOKOIMBHOI /i IBOMPaKIitHOTO 3aBaHTaKeHHs MIPH CIiJILHOMY 3MEHIIEHHI Kj, Ta Kphg. BUABIEHO
3HAYHE 3MEHIIEHHsT TACUBHOI KBa3iTBEPAOTIILHOI 30HN PYXY 3aBAHTAKEHHsI, 301/IbIEHHsT aKTHBHOI MyIbCAIITHOT 30HI Ta 3pOCTAHHS MIa-
Tancii. IIposiB eheKTy MOCUTIOETHCS OHOYACHOK B3AEMO/IIEI0 301/IbIIIEHHS PO3MAXy aBTOKOJIMBAHD Ta TOCAA0JIEHHS 3B’ I3HUX BJACTHBOCTEN
YACTUHOK He3B'sI3HOT KPYNHOI (hpakIlii M BIVIMBOM 4acTHHOK ApiOHOT (pakiiil. Beranosieno cyTTeBe criajanis 3Ha4eHb iHEPIIHHUX ma-
paMeTpiB 3aBaHTAKEHH:: MAaKCUMAJIBHOI IUIATAHCIT Vpax, BIZAHOCHOTO PO3Maxy aBTOKOJIMBAHb gy, MAKCHMAJIBbHOI YACTKN aKTUBHOI 4aCTH-
HU K/gmmax TA y3aTaJbHEHOTO KOMIJIEKCHOTO CTYIEHs IMHamMivHoi aktuBailil K, Busiieno spoctanis Uy y 2.65 pasu, Ygy, y 5 pasis, K/ammax
y 4.36 pasu Ta K, y 18.4 pasu ipu cribHOMY 3MeHIeHH] Ky, 3 0.45 10 0.25 Ta Kppgr3 1 710 0.

BcraHOBIIEHO CHHEPreTHYHMIT TEXHOJIOTIUHMIT eheKT pisKoro 3HMKEeHHs MUTOMOI eHeproemHuocti E,/E; Ta ImijiBUIeHHs Bi/IHOCHOI 11po-
aykruBHOCTI C,/Cy aBTOKOTHBHOTO TOAPIGHEHHST BHACIIIIOK 3HAYHOTO 3POCTAHIS ANHAMIYHOI il 3aBaHTAKEHHS], IO TOCHIIOETHCS CIIIBHOIO
B3aEMOJII€I0 BMEHIIEHHS Kp, TA K-

PosriistHyTo 1mpoiiec aBTOKOIMBHOTO TOMEJTY IEMEHTHOTO KiIiHKepy. BusiBieno sunxenus E,/Es#a 62 % ta spocranus C,/Csna 125 % npn
criimbHOMY 3MentenHi Ky, 3 0.45 10 0.25 Ta Kppg 3 1 10 0.125.

BeranosiieHi eheKTH T03BOJSIOTH OOTPYHTYBATH TTAPAMETPU eHEProeheKTUBHOTO aBTOKOJMBHOTO MPOIleCy MOAPIOHEHHST B GapabaHHNX
MJIMHAX TPAAUIIHHIX KOHCTPYKTUBHUX PillleHb.

KiiouoBi cioBa: GapabGaHHuUil MJIMH, CTYIIHb 3alI0BHEHHS KaMePH, BMICT TT0APIOHIOBAHOIO MaTepiasy, aBTOKOJIMBAHHS, CHEPIrOEMHICTD.





