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In technology, a common helical surface is a right closed heli-
coid (auger). It is formed by a helical movement of a horizontal
segment, provided that the axis of the auger crosses at one of its ends.
The formation of the surface of an open helicoid is similar but the
segment must intersect the axis and be located at a constant distance
from it. It is known from differential geometry that the helical sur-
face can be transformed by bending to the surface of rotation. This
fact is taken as the basis for calculating the geometric shape of a flat
workpiece. The surface of the open helicoid is non-disjointed, so the
shape of the workpiece must be found in such a way as to minimize
plastic deformations during surface formation.

Parametric equations of continuous flexion of the turn of an open
helicoid into the section of a single-cavity hyperboloid of rotation
have been derived. Continuous bending can be represented as a gra-
dual deformation of the turn while reducing its step. The meridian
of hyperboloid rotation is the corresponding area of hyperbola. The
hyperboloid section is proposed to be approximated by the surface
of the truncated cone. This approximation will be more accurate in
the area of the hyperbole where it asymptotically approaches the
segment of the right line. After selecting a cone, it becomes pos-
sible to determine its size and build its exact sweep since the cone is
a unfolding surface. The sweep is constructed in the form of a flat
ring with a cut sector and will be the desired flat workpiece to form
a turn of the auger from it.

Most accurately, the surface of the turn of the open helicoid
can be made by stamping the workpiece of the resulting form. For
small-scale production of the helical surface of an open helicoid, it is
advisable to weld flat rings together and, during installation, stretch
along the shaft while twisting around its axis. The accuracy of the
obtained surface will depend on the accuracy of the approximation
of the hyperboloid section of rotation with a truncated cone, which
is the topic of this work.
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The operation of a gas turbine engine (GTE) in a dusty at-
mosphere leads to wear of the elements of the flowing part and, as
a result, to a deterioration in its parameters and characteristics.

Helicopter and tank gas turbine engines operating in a dusty
atmosphere, as well as gas turbine units of compressor stations
operated in areas with high dust concentrations, are subjected to
the greatest wear. When operating GTE under such conditions, the
compressor is subjected to stronger wear. In this regard, the task
addressed in this paper is determining the effect of abrasive wear of
the compressor on GTE parameters. To this end, a method for cal-
culating the GTE characteristics is built, making it possible to take
into account the effect of abrasive wear of the flow path and blade
crowns of the compressor.

Underlying the calculation method is a nonlinear mathematical
model that makes it possible to describe the processes occurring
in individual nodes and in the engine as a whole under stationary
modes. A feature of this method is the two-dimensional description
of the compressor in the engine system. The method reported here
makes it possible to quickly estimate the effect of deviation of the
geometric parameters of the flow path from the rated values on the
characteristics of the compressor and engine as a whole.

The geometric parameters of the degraded-out axial compressor
were simulated on the basis of wear data. The parameters and cha-
racteristics of the degraded-out compressor, as well as the gas turbine
engine as a whole, were calculated. It was found that with a given
wear of the flow path of the compressor, the specific power of the

engine decreased by 7.5 % while specific fuel consumption increased
by 6.4 %, and the stability margin decreased by 11.1 % compared
to the original ones.

The results could be used to analyze and predict the operational
efficiency of engines when they operate under conditions of high
dustiness.

Keywords: gas turbine engine, axial compressor, abrasive wear,
material erosion, aerodynamic losses.
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The efficiency of an aircraft engine is estimated by many para-

meters, one of which is the thrust force. Improving the efficiency of
aircraft engines is an important task for engine building. However,
questions remain regarding the effect of the number of blades on the
change in the thrust of the ducted and unducted fans. In this work,
the object of study is a propfan. 3 variants of the propfan with 8, 10,



and 12 blades were investigated. The study was conducted by the
method of numerical experiment. The aim of the work was to compile
recommendations for choosing the number of blades in the ducted
and unducted fans for motors with an ultra-high bypass ratio. That
could make it possible to improve the efficiency of an aircraft engine
with a propfan. Studies have shown that the number of blades in
a propfan significantly affects the thrust force that it creates, as
well as efficiency. With an increase in the blades of the ducted fan
from 8 to 12, the thrust force increases to 38 %. With an increase
in the blades of the propfan from 8 to 12, the thrust force increases
to 36.9 %. An increase in the blades from 8 to 12 in the ducted fan
leads to an increase in its performance, thereby improving efficiency
by 2.4-5.7 %. When flowing around a propfan, it is possible to note
the peculiarity that occurs when all three variants are streamlined —
vortex traces of the blades in the peripheral parts. Visualization of
current lines when flowing around an unducted fan with 8, 10, and
12 blades demonstrates a similar flow character. On the periphery,
there are zones of higher speed but there are no zones with eddy
formations. The resulting regularities of the influence of the number
of blades on a change in the thrust of the ducted and unducted fans
could improve the efficiency of the aviation power plant with an
engine whose bypass ratio is ultra-high.

Keywords: number of blades, ducted fan, propfan blade, propfan
thrust, efficiency, propfan, flow modeling, aircraft engine.
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The object of this study is the processes and permissible limits of
aging of bus bodies on the frame chassis during operation.

As a result of research by simulation method, the durability of
the bus on the frame chassis, was determined, which is in the range



from 5 to 11 years depending on the operating conditions. The study
took into account the following factors: passenger occupancy, micro-
profile of the road, bus speed, corrosion. The durability of the bus de-
pends primarily on the durability of the frame and body frame. Since
the frame is made of alloy steels and heat-treated, it is not repaired
but replaced with a new one when cracks in the frame are formed.

When determining the durability of the bus on the frame chassis,
it was found that the frame has 1.5—1.8 times greater durability than
the body frame itself. This is because the frame is made of alloyed ma-
terials and has an open structure. The body frame has closed cavities,
which provoke the development of corrosion with the accumulation
of moisture in them.

A feature of the results is that previous studies considered buses
only with a load-bearing body structure.

The issue of durability of bodies on the frame chassis has been
considered. As experience shows, the durability of bus bodies on
a frame chassis depends on many operational factors. For operating
organizations and manufacturing plants, it is important to provide
for the durability of the bus depending on the operating conditions.

The results of this study will allow operating organizations to
provide for scheduled repairs, as well as take measures to increase
the service life of buses during operation. For manufacturing plants,
the findings will make it possible to apply rational technologies and
materials to form the service life of the bus body.

Keywords: bus body durability, frame chassis, simulation, body
corrosion, fatigue destruction.
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To reduce the complexity of research into designing promising
vibratory machines while minimizing the harmful effect of the
aerodynamic factor, it is convenient to use regression models. With
their help, a quantitative assessment of the effectiveness of sepa-
ration (cleaning) of seed mixtures is carried out, depending on the
design parameters and the mode of operation of vibratory machines.

This paper reports the results of research on the construction
of regression models for parsnip seeds based on numerical modeling
and full-scale experiment. Based on numerical modeling, a four-fac-
tor regression model of the second order was built, which takes into
account the geometric characteristics of the aerodynamic screen, the
design of the set of working surfaces, and the oscillation amplitude of
a vibratory machine. Based on a full-scale experiment, a three-factor
regression model of the second order was constructed for a constant
gap between the working surfaces.

A comparative analysis of the resulting regression models
suggests that numerical modeling provides satisfactory accuracy
in assessing the influence of the aerodynamic factor. This estimate,
when using a regression model based on a numerical experiment,
exaggerates the estimate determined by the full-scale experiment by
5-15% (depending on the regressate variation area localization).

Hence, the numerical model of the process of vibrational motion
of light-weight seeds, taking into account the action of aerodynamic



forces and moments, used to build a regression model of separation
of parsnip seeds, can be considered adequate. Regression models (for
parsnips and other plant crops), which are built on the basis of nu-
merical modeling, should be used to solve problems of optimizing
the parameters of vibratory machines according to the criterion of
reducing the harmful effect of the aerodynamic factor.

Keywords: aerodynamic screen, vibratory movement, light-
weight seed, linear regression, seed separation.
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Energy efficiency or energy saving is the practical implemen-
tation of scientific, technical, economic and industrial measures
aimed at the efficient use of energy resources. Therefore, one of the
challenges facing the textile industry is energy saving in technolo-
gical processes in the production of products. To solve this problem,
it is proposed to introduce into production advanced technological
processes with low energy costs, the use of technological equipment
equipped with electric motors with high rates of consumed electrical
energy. This problem is also inherent in winders and similar machines
equipped with a bobbin changer.

Since most of the time of operation of these devices is wasted
and, accordingly, electricity is also wasted. However, to date, these
issues have not been given due attention, and studies on this subject
have not been conducted. In this work, the operation of the appara-
tus for changing bobbins in winding and similar machines has been
studied in order to reduce power consumption.

As a result of the study, a mathematical model of the relation-
ship between the operating mode and technological parameters of
machines and apparatuses was obtained, which makes it possible to
identify ways to eliminate shortcomings in their work.

Discontinuous, on signal and sectional methods of operation
of the apparatus for changing bobbins have been developed, which
make it possible to reduce power consumption on winding machines
by 2.8-4.2 times compared to the existing method of operation. And
the autonomous method of operation of the device, proposed in the
work, completely eliminates the consumption of electricity con-
sumed by the device for changing bobbins. The results of the study
can be used in spinning and weaving mills.

Keywords: textile industry, energy saving, winding machine,
productivity machine, bobbin changer apparatus.
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The quality of mechanical processing of the skin largely depends
on the parameters of the skin feeding to the processing zone between
the working rolls. The processed material at the entrance to the pro-
cessing zone must be free of folds and wrinkles, i.e. one layer of mate-
rial should enter the processing zone of the working rolls. Therefore,
the input of the processed material into the zone of the working rolls
is ensured with a rational selection of the profile of the guiding device
for feeding the skin into the processing zone. A mathematical model
was developed that allows the authors to determine the profile of the
guiding device for leather feeding into the processing area between
the working rollers, considering the modulus of elasticity and the
density of the material being processed. The graphical solution to
the mathematical model of the guiding device profile was made by
a numerical method, and in order to prevent the leather saturated
with liquid from sticking to the guiding surface, the friction coeffi-
cient was replaced with the rolling friction coefficient, and the rollers
of the guiding device were placed at a certain angle to level out the
folds of the leather and smoothly feed it to the processing area. A new
design of roller technological machines was manufactured in labora-
tory settings. The roller machine is equipped with a new guiding de-
vice using rollers, with the possibility of free rotation around its axis.
The rollers can be placed in several rows in a staggered arrangement.
The developed design of the guiding device, due to the installation
of the rollers at a certain angle relative to the direction of skin feed,
makes it possible to smoothly transport the treated skin while elimi-
nating longitudinal and transverse folds. The elimination of wrinkles
contributed to an increase in the usable area of the treated leather
samples. Experimental and testing work was conducted on a roller
squeezing machine for processing leather samples using a new design
of guiding device. The working width of the guiding device was
1500 mm, and the rollers of a diameter of 30 mm, allowed the straight-
ening of the folds of the leather and moving it to the gripping zone
of the working rollers. In the experimental study, the second-order
D-optimal planning method was used with the Kano design matrix.

Keywords: roller machine, conveying device, working rolls,
leather squeezing, straightening rollers.
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The object of this study is the processes of managing the state of
lateral rocks in the coal rock array with preparatory workings. The
influence of deformation characteristics of the protective structures
of the preparatory workings on the stability of lateral rocks in the coal
rock array has been established. The stable state of the above-the-drift
pillars of coal is provided within the deformation resource, which
corresponds to the critical level of the specific potential energy of the
deformation. The limits of the deformation resource are the range of
change in the relative deformation of coal pillars 0.1<A<0.25. When the
critical level of the specific potential energy of deformation is passed, at
2>0.25, there is a relative change in the volume of pillars 8A>0,1, as a
result of which their durability decreases and the state changes.

Under such conditions, the residual strength of coal pillars is
not enough to limit the movement of lateral rocks, which provokes
their collapse.

For protective structures made of crushed rock, within the
established deformation resource of 0.4<A<0.7, with an increase in
static load and cross-sectional area, the specific potential energy of
deformation decreases, simultaneously with the relative change in
the volume of the embedded material. This is due to the compaction
of the crushed rock and an increase in its strength.

Regularities of change in the specific potential energy of defor-
mation of protective structures have been established, which, under
conditions of uniaxial compression, make it possible to assess, within
the deformation resource, their stability.

To ensure the stability of lateral rocks in the coal rock array and
to preserve the operational condition of the preparatory workings, it
is advisable to use protective structures made of crushed rock. This
method will limit the movement of the roof and sole in the produced
space and avoid collapses.

Keywords: coal rock array, protective structures, compression,
deformation characteristics, potential energy, compaction, stability.
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This paper reports a study into the holding capacity of tubular
belt with partitions of a mixture of concrete and the effect of the
technique of loading the tubular belt on increasing the pressure of
the material on the partition. The task solved was the establishment



of regularities in the process of transporting concrete with coarse
aggregate and, on their basis, the determination of the structural and
technological solution.

The studies have shown that the use of transverse partitions
significantly increases the holding capacity of the load by a tubular
belt and makes it possible to transport concrete with coarse filler.

Tt has been experimentally proved that when using the belt with
transverse grooves Reef-1, the force of cargo on the partition is se-
veral times less than when using a smooth belt. The force of the load
on the partition can be reduced if loading takes place on a horizontal
or slightly inclined surface of the belt.

The properties of the load and the height of the layer of material
loaded into the tubular belt significantly affect the force arising on
the partition. With the height of the layer of material to be loaded,
the force increases to a certain limit, which depends on the initial
resistance to the shift of the material, after which it remains constant.
Based on the results, plots of the dependence of the force on the
partition on the angle of inclination of the belt and the weight of the
material were constructed.

The operability based on specific initial (numerical) data of the
derived theoretical dependences describing the efforts of the above-
placed layers of material on the partition located in the tubular belt
has been experimentally confirmed. The methodology of research
and design of experimental benches for measuring the load on the
partition of tubular belt conveyors was refined.

The results make it possible to consider the construction of
a crane — a concrete dispenser equipped with a tubular belt conveyor
with partitions for the construction of high-rise structures.

Keywords: tubular belt with partitions, holding capacity, con-
crete with coarse filler, force on the partition, technique of loading
concrete on the conveyor.
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The object of this study is hydrostatic processes in the sliding
supports of gear-type fuel pumps.

The problem solved was the influence of the structural and
operational parameters of hydrostatic bearings of the fuel pump on
their static characteristics. The carrying capacity and consumption
of the lubricant were considered as static characteristics. The char-
acterization was based on the function of distributing the pressure in
the lubricant layer. It was determined from the joint solution of the
Reynolds equations and the balance of costs. The carrying capacity
of the bearing was determined by the numerical integration of the
pressure distribution function in the lubricant layer. The lubricant
consumption was determined by the calculated pressures in the
chambers. Variants of the working surface of the bearing with two
and three carrying chambers were considered. Due to the fact that
the load in the pump acts in one direction during operation, the
scheme of the working surface of the bearing with two carrying
chambers was adopted. The fluid consumption of such a bearing was
less compared to a bearing with three carrying chambers. One of the
parameters that significantly affect the carrying capacity of the bear-
ing is the diameter of the nozzle installed at the inlet to the chambers.

Tt has been established that the dependence of the carrying
capacity of a hydrostatic bearing on the diameter of the nozzle is
nonlinear. With an increase in the diameter of the nozzle from 1 mm
to 2.3 mm, the carrying capacity of the bearing increased by about
2.83 times. The extraction of fuel for the operation of the hydrostatic
bearing was 1 % of the fuel pumped by the pump.

The results make it possible to recommend hydrostatic bearings
as shaft supports for gear-type fuel pumps and can be used for prac-
tical calculations.

Keywords: hydrostatic bearing, gear pump, carrying capacity,
Reynolds equation, flow rate balance.
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The aim of the paper is to analyze the state of the printing in-
dustry in the current conditions, learn reproduction technologies on
non-absorbent surfaces, and study modern technological processes of
obtaining products based on 3D printing, which is the research object.
The problem lies in the lack of general recommendations for using
the above technology to produce printed products or their elements.

The main factors affecting the quality of finished products have
been determined. The criterion to compare possible options for



creating printed products was selected, namely, the examination
method was considered. After processing the expert group summary,
the consistency degree of opinions was determined using Kendall’s
concordance coefficient. The most significant factor was identified,
and further research is focused on it. Layer-by-layer deposition
modeling was chosen as the technology for creating the test. Test
fragments were developed, and materials and equipment to run the
experiment were selected. A quantitative and qualitative assessment
of the quality of 3D printing was carried out.

Following the conducted research, the shortcomings were taken
into account, and a number of recommendations for further creation
of the forthcoming high-quality product were made. Those recom-
mendations refer to the optimal line width (1.5 points and more),
typeface origin and font size (20 points and above) for the reproduc-
tion of text information, and thickness of the element base of printed
products (minimum 2.5-3 mm).

The above recommendations allow a 3D printing product and
its elements to achieve a remarkable quality level and visual appeal,
as well as enable enterprises to use it as the basis of technological
instructions for applying modern technologies.

Keywords: printing technologies, 3D printing, printed pro-
ducts, graphic images, font size, text information, binding, examina-
tion method, layer-by-layer deposition, ABS plastic.
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KOHCTPYIOBAHHS IJIOCKOT 3ATOTOBKHU /IJII BUTOTOBJIEHHSA BUTKA IIPSIMOTO TEJIIKOI/IA (c. 6-11)

C. ®. wmnaxka, B. I. Xponocr, T. A. Kpecan, T. M. Bouxina, O. A. 3a600THiii

¥ TexHili MOMIMPEHOI0 'BUHTOBOIO IOBEPXHEIO € IPSIMUIT 3aKPUTHIL res1ikoiz (1mHek). BiH yTBOPIOETHCS TBUHTOBUM PYXOM TOPU30HTAIb-
HOTO Bi/[pi3Ka 3a YMOBH MEPETHY OCi IITHEKA OHUM 3 HOTO KiHI[iB. YTBOPEHHS MTOBEPXHI Bi[KPUTOTO TETIKOiZIa € AHAJOTIYHIM, IPOTE BiIpi-
30K IPH 1IbOMY Ma€ OyTH MUMOGIKHIM IO BIIHOMIEHHIO 10 OCi i po3TamoBaHuM Ha cTajiil Bigcrani Bia Hei. I3 pudepenitiaabuoi reomerpii
BIIOMO, 1[0 TBUHTOBY MOBEPXHIO MOKHA MEPETBOPUTH MIIIXOM 3TMHAHHS Ha MOBEPXHIO oOepranHs. [leii (hakT B3ATO 3a OCHOBY PO3PaXyHKY
reoMeTprYHOi (hOPMH IIIOCKOT 3aroTOBKK. IT0OBEPXHS BIZIKPUTOTO relikoiia € Hepo3ropTHOIO, ToMy (hopMa 3aroTOBKM MOBUHHA OyTH 3HaiieHa
TaKUM YMHOM, 1100 3BECTH /10 MiHIMyMY TLIacTHYHi Aedopmartii mpu (opMyBaHHI TTOBEPXH.

OTpuMaHO TTapaMeTpUYHi PIBHSAHHS HEMepepBHOTO 3TUHAHHS BUTKA BIIKPUTOrO TeJiKOifa y BIACIK OJHOMOPOKHUHHONO TinepOosoiga
obeprantst. HenepepsHe 3ruHaHHs MOJKHA YSIBUTH SIK TIOCTYTOBY eOpPMAIliio BUTKA 3 OJHOYACHUM 3MEHIIEHHSIM H0ro Kpoky. Mepuiianom
rimep6osoina 0GepTaHHs € BiANOBiAHA AinsHKa riepOoam. Bizcik rimep6omoina mpomoHy€eThest aPOKCMMYBATH MOBEPXHEIO 3Pi3aHOTO KOHYCA.
[La anpokcumartist 6yze 6iJIbIn TOYHOIO Ha JISHIL TinepOosIu, Je BoHa aCHMIITOTHYHO HabIMKAEThCS 10 Biipiska npsamoi. [icas Bubopy Komyca
3'SIBJISIETBCST MOKJIMBICTD BUBHAYUTH HOTO PO3MIpH i T0GYyBaTH HIOT0 TOYHY PO3TOPTKY, OCKIIBKH KOHYC € PO3TOPTHOM TToBepxHet. [ToOynoBa-
Ha PO3TOPTKA Y BUJISI/I TIIIOCKOTO KiJIBIIS i3 BUPI3aHUM CEKTOPOM i Oy/Ie IYKAHOIO TIIIOCKOIO 3ar0TOBKOIO JIJist (hOPMYBAHHS i3 Hel BUTKA IITHEKA.

HaiiGizbIn TOUHO TIOBEPXHIO BUTKA BIIKPUTOTO TEIIKOIa MOKHA BUTOTOBUTH 32 IOMOMOTOIO IITAMIIOBKU 3arOTOBKM OTPUMAHOI (hOPMU.
Jlist MasiocepiiiHOro BUTOTOBJICHHSI TBHHTOBOI TIOBEPXHI BIZIKPUTOTO Te/IiKOi/Ia TIOCKI KiJIbIls AOIIIBHO 3BAPUTH MK COOOI0 1 IPH MOHTaXKI
PO3TAryBaTH B3/I0BXK BaJla 3 OJIHOYACHIM CKPYYyBaHHAM HABKOJIO i10ro oci. TouHicTh oTpuMaHoi MoBepxHi 3ajekaTuMe Bijl TOYHOCTI allPOKCH-
Marii Bizicika rimep6osoiza 06epTaHHsT 3pisaHiM KOHYCOM, Ha IO i CIIPSIMOBaHa aHa poboTa.

KorouoBi ciioBa: npsiMuii 3aKpUTHI TeTIKOIJ, TI0CKA 3ar0TOBKA, HellepepBHe 3rMHAHHST, TApaMeTPUYHI PiBHSHHSI.
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BHUSABJIEHHS BILIUBY ABPASUBHOTI'O 3HOCY IIPOTOYHOI YACTUHU KOMIIPECCOPA HA XAPAKTEPUCTUKU
TA3OTYPBIHHOI'O IBUT'YHA (c. 12-24)

JI. I. Boiiko, B. A. /lanieHko

Po6ota razorypbinnoro asuryra (I'T/I) B ymMoBax 3anuienol arMocdepu IPU3BOAUTD 10 3HONTYBAHHsI €JIEMEHTIB TIPOTOYHOT YaCTHHH i,
SIK HACJIIOK, 110 TIOTIipIIeHHs HOro IlapaMeTpiB 1 XapaKTepUCTUK.

Haiibisbiomy 3uocy migmaorsest Beprouithi Ta tankosi I'T/I, mo mparioiors y 3amuieniit armocdepi, a Takox ra3oTypOiHHI yeTaHOB-
KU KOMITPECOPHUX CTAHIIIH, 1[0 eKCILIyaTyIoThCS B PaiioHax 3 MifBUIIIeHOI0 KoHIleHTpatieo iy, [Ipu ekcruryaramnii ['T/] y Takux ymoBax
CHJIBHIIIOMY 3HOCY HiUIAETHCST KOMIIpecop. B 3B'I3Ky 3 1iuM, BUpIIIyeThest pobJeMa BUSBJICHHS BIUIMBY aOPasiBHOIO 3HOCY KOMIIPECOpa Ha
mapamerpu ['T/I. JI7ist boro moGymoBano MeTos po3paxyHky xapakrepructuk [T/, o 103B0Isie BpaxyBaT BILINB a0Pa3uBHOTO 3HOITYBAHHS
IIPOTOYHOI YaCTUHU 1 JIONATKOBUX BiHIIIB KOMIIPecopa.

B ocHOBY MeTOAy PO3paxyHKY MOKJIAIEHO HEMHIIHY MaTeMaTUIHy MOJIEJb, 0 T03BOJISIE OMMCATH CTaJi MPOIECH, IO BifGYBAIOTHCS
B OKPEMUX BY3JIaX i B IBUTYHI B I[JIOMY Ha CTaI[ioHAPHUX peskimMax. OcoOIMBICTIO IAHOTO METO/LY € IBOBUMIPHUIT OITIC KOMIIPECOPa B CUCTEMI
asuryHa. IIpeacraBiennii MeTO/ I03BOJISIE ONEPATHBHO MPOBOIUTH PO3PAXYHKOBI OIIHKM BIIUBY Bi/IXNJIEHHS T€OMETPHUYHNX MTapaMeTpiB
MIPOTOYHOI YACTUHU Bi/Jl HOMIHAJIBHNX 3HAYEHDb HA XapaKTEPUCTUKY KOMIIPECOpa Ta IBUTYHA 3araloM.

Bukonano MojiesioBaHHS TEOMETPUYHUX TTAPAMETPIB 3HOIIEHOTO OCHOBOTO KOMITPECOpa Ha T/ICTaBi JaHUX PO 3HOC. 3iiicHeHO po3pa-
XyHOK NapaMeTpiB Ta XapaKTepHCTHKN 3HOIIeHOro KoMmpecopa, a Takok I'T/l B misomy. Beramosierno, 1o mpu 3aganoMy 3HOCI TIPOTOYHOI
YaCTUHU KOMIIPecopa MUTOMA MOTYKHICTb ABUTYHA 3HUBNIIACS HA 7,5 %, MUTOMA BUTpaTa MajnBa 3pocia Ha 6,4 %, a 3amnac cTiiikocTi 3MeH-
mmBes Ha 11,1 % nopiBHAHO 3 BUXiHIM.

OtrpuMani pesyisraTi MOKYTh OyTH BUKOPUCTaHI [T aHAJII3y 1 IPOTHO3YBaHHsI eKCIUTyaTaliiiHol e)eKTUBHOCTI ABUTYHIB IIPH X pobOTi
B YMOBaX BUCOKOI 3aII1JIEHOCTI MOBITPA.

KiouoBi caoBa: razoTypOiHHMIl IBUTYH, OCBOBUI KOMIIPECOp, abpasuBHIIA 3HOC, €PO3is MaTepialy, acpoAHaMIuHi BTpaTH.
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BU3HAYEHHS 3AKOHOMIPHOCTEI BIVIUBY KIJIBKOCTI JIOTIATEI 3BAKATIOTOBAHOTO I BITKPUTOTO
I'BUHTOBEHTUISITOPA HA TAT'Y TBUHTOBEHTUJISITOPA (c. 25-31)

0. B. [lenuciok, I. @. KpaBuenko, K. B. Bananaesa, A. B. Bananaes, M. M. Mirpaxosuy

EdexrusricTs aBianiiiHoro ABUTyHa OIHIOETHCS GaraThMa MapaMeTpaMu, OJHNM i3 SIKUX € cua Taru. [liaBuienss eheKTHBHOCTI aBia-
WIAHUX BUTYHIB € BaKJIMBOIO MTPOOJAEMOIO ABUTYHOOYAYBaHHA. 3aIUIIAIOTHCA 10 KiHIA He BU3HAYCHUMU TTUTAHHS 11010 BIUIUBY KilIbKOCTI
JIoTTaTel Ha 3MiHY TSTH 3aKAIIOTOBAHOTO i BIZIKPUTOTO TBUHTOBEHTHJIATOPA. B po6OTI 06'€KTOM MOCTIIZKEHHST € TBUHTOBEHTHIATOP. Jlocmiky-
Basioch 3 BapianTu rBunTOBeHTHIIATOPA 3 8, 10 Ta 12 smomatsamu. /{ocmizkeH s TPOBOINIOCH METOIOM YHUCEIbHOTO eKcrepuMenTy. MeTtoio
po6oTH € PO3poOKa PEKOMEH AN 111010 BUGOPY KiIBKOCTI JIONAaTell 3aKallOTOBAHOTO 1 BIAKPUTOrO TBMHTOBEHTUIIATOPA [JIs IBUTYHIB 3 Hall-
BEJINKUM CTyTIeHeM ABOKOHTYPHOCTI. 1le 1acTb MOKINBICTD MiABUNNTH e(DeKTUBHICTD aBiallilfHOTO ABUTYHA 3 TBUHTOBEHTUIATOPOM. [IpoBe-
JIeH] JTOCJTIPKEHHST TI0KA3aJIH, 1[0 KiJIbKICTD JIoNAaTell FrBUHTOBEHTUIISITOPA CYTTEBOIO BILIMBAE HA CUJIY TATH, 110 BiH cTBopioe, Ta KK/I. Ilpu
301sIbIIeHH] JTOTaTell 3aKA0TOBAHOTO TBUHTOBEHTIIISITOPA 3 8 110 12 cnuta Tsirn 3poctae 10 38 %. IIpu 36imbiienHi somaTeil BiAKpuTOro rBUH-
ToBeHTHIATOPA 3 8 10 12 cuyta Tarum 3pocrae 10 36,9 %. 36iabiienns gonateii 3 8 10 12 B 3aKaloTOBaHOMY TBUHTOBEHTUJISITOPI TPUBOAUTD



10 migBuiieHHs edexrtuBHOCTI rBUHTOBeHTHIsITOpa, KK/ 3pocTae Ha 2,4—5,7 %. Ilpu obTikaHHI BiIKPUTOTO TBUHTOBEHTHJISITOPA MOKHA
BiAMITUTH OCOGIUBICTD, 110 Ma€ Miciie npy OOTIKAHHI BCIX TPHOX JAOCITIKYBAaHUX BapiaHTiB — BUXPOBI CJIian 3a Jonaramu B nepudepiitHiit
vactur. Bigyasisaitist iniil ToKy npu 0OTiKaHHI 3aKaIllOTOBAHOIO TBMHTOBEHTHIIsITOpa 3 8, 10 Ta 12 JlonaTsMu Mae cX0sKuii Xxapakrep 00TiKaH-
Hs. Ha nepudepii HasiBHI 30HU ITi/IBUIIEHOI IBUIKOCTI, OJIHAK IIPU IIbOMY HE CIIOCTEPIraeThCsl 30H 3 BUXPOYTBOPeHHIMU. OTpUMaHi 3aKOHO-
MipPHOCTI BIJIMBY KiJTBKOCTI JIoTIaTeil Ha 3MiHy TSATH 3aKAlOTOBAHOTO i Bi/IKPUTOTO TBUHTOBEHTHIATOPA A03BOJIATH MiABUIINTH e(eKTHBHICTD
aBiaIliifHoi CHJIOBOI YCTAHOBKHY 3 JIBUTYHOM 3 HA/[BEJTMKUM CTYTIEHEM JBOKOHTYPHOCTI.

Komo4oBi ciioBa: KibKicTb Jionareii, 3aKarnoToBaHil TBUHTOBEHTHIISITOP, JIOTIATh TBUHTOBEHTHJISITOPA, TSTa TBHHTOBEHTUJISITOPA, Koedi-
MIENT KOPUCHO] /i1, BiAKPUTHIT TBUHTOBEHTHIISITOD, MOJIEJIIOBAHTS Teii, aBialliiiuii IBUTYH.
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PO3POBKA IIIZIXOAY A0 OHNIHKU JOBIrOBIYHOCTI KY3OBA ABTOBYCA HA PAMHOMY HIACI (c. 32-39)

I. I1. Py6an, JI. B. Kpaiinuk, I. §I. Py6an, M. B. 3axaposa, B. B. Merenan, B. I. Xotynog, C. JI. Muxaimora

OG’eKT OCIIJIKeH s — TIPOLECH Ta IOIYCTUMI MesKi CTapiHHs Ky30BiB aBTOOYCIB HA paMHOMY Iaci Iij Yac eKcIiryarari.

B pesyzsrati mpoBeieH s JOCTIKEHb METOIOM IMITAIIIITHOTO MOJIETIOBAHHSI BU3HAYEHO JOBTOBIYHICTh aBTOOYCa HAa PAMHOMY TITaci, sika
JIEKUTD y Meskax Bijt 5 110 11 pokiB 3ajieskHo Bij yMoB ekciutyarartii. [Ipu gocsrizkeHHi BpaxoBaHO Taki (haKTOPH: 3aBaHTaKEHHS! ACAKUPAMHU,
MiKpOIpo®isib A0POrH, MBUAKICT PyXy aBToOyca, KOposis. JJOBroBiYHiCcTh aBTOOYCA 3a/€KUTD B TIEPIILY YepTy Bi/l JOBIOBIYHOCT] paMK Ta Kap-
Kacy Ky3oBa. OCKUJIbKU paMa BUTOTOBJISIETHCSI 13 JIEFOBAHUX CTaJell Ta TepMOOOPOOIIEHa, TPH YTBOPEHH] TPITIIUH PaMi BOHA He PEMOHTYETHCS,
a 3aMIHIOEThCST Ha HOBY. ITi/1 Yac BU3HAYEHHS JOBIOBIYHOCTI aBTOOyCa Ha pPAMHOMY IIaci BCTAHOBJIEHO, 110 pama Ma€ B 1,5—1,8 pasu Giabiny
JIOBTOBIYHICTD Hix caM KapKac Ky3oBa. lle TTosICHIOEThCS THM, 1110 paMa BUTOTOBJIEHA i3 JIeTOBAHNX MaTtepiasliB Ta Ma€ BiIKPUTY KOHCTPYKILIIO.
Cam kapkac Ky30Ba Ma€ 3aKpPHUTi IIOPOKHUHMY, 1110 IPOBOKYE PO3BUTOK KOPO3ii IPH HAKOIMYEHHI B HIX BOJIOTHU.

Ocob6MBICTD OTPUMAHNX PE3YIBTATIB MOJSITAE Y TOMY, IO 0 TPOBEAECHOTO AOCIIKEHHS PO3TJISIIATNCH TIIBKN aBTOOYCH i3 HeCIBHOIO
KOHCTPYKII€I0 Ky30Ba.

PoarsinyTo 1pobiieMy A0BrOBIYHOCTI Ky30BiB Ha paMHOMYy Iiaci. SIK IOKasye J0CBij eKciutyaraltii, JOBroBiuHiCTb Ky30BiB aBTOOYCIB
Ha PaMHOMY TIaci 3aJIe;KUTh Bijl GaraThoX excruryaTariiitnux dpaxropis. s ekcruryaTyiounx oprafisailiii Ta 3aBoiB-BUPOOHUKIB BasKINBO
nepeaGaunTy JOBrOBIYHICTh aBTOOYCA 3aJ1€5KHO Bijl yMOB €KCILLyaTalil.

PegymsraTit 1aHOTO TOCII/KEHHST TO3BOJISITh EKCIIYaTyIOUNM OPTAHI3aIlisIM TTepe6aunTy TIAHOBI BiIHOBIIOBAIbHI PEMOHTH, & TAKOXK
BIKHMTH 3aXO/IiB 110 HiJBUIIEHHIO pecypcy aBToOyciB B mporieci ekcruryataitii. /[ 3aBoAiB-BUPOOHUKIB Pe3yIbTaTh JOC/IIZKEHHS J03BOJIATD
BUKOPHUCTATH PalliOHaIbHI TEXHOJIOTII Ta MaTepian 1t (hopMyBaHHS Pecypey Ky30Ba aBToOyca.

Kii0uoBi cioBa: 10BroBiuHicTh Ky3oBa aBTo0yca, pamie Imaci, iMiTariiine MojieIioBaHH s, KOPO3ish Ky30Ba, BTOMHE PyHHYBaHHSI.
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PETPECIVIHI MOJIEJII II[O/I0 OIIHKH EMEKTUBHOCTI BIGPAIIITHOTO PO3/IIJIEHHA HACIHHSA IIACTEPHAKY
3 YPAXYBAHHAM IUHAMIKHA ITOBITPA HA IIIJICTABI YHMCEJIbHOI'O MOJEJIIOBAHHS TA HATYPHOI'O
EKCIIEPUMEHTY (c. 40-51)

A. O. Hukudopos, P. B. Auromenkos, 1. B. Tamuy, JI. B. Kics-Kopkimenko, B. M. Kics, A. B. [lom6poBcbka, 1. I. Kumnmuuk

Jl151 3MeHIIeHHST TPYAOMICTKOCTI AOCJ/PKEHD 1[0JI0 IPOEKTYBAHHS [1E€PCIEKTUBHUX BIOpaIiiiHX MalIMH 3 MiHIMIZaI[€Io MIKiATTBOTO
BIUINBY a€POAMHAMIYHOTO (haKTOPY 3pyYHO BUKOPHCTOBYBATH perpeciiiii Mojiesi. 3a iX 0MOMOTO0I0 3/ IICHIOEThCS KiJIbKiCHA OIliHKA e(heKTUB-
HOCTI posiiieHHs (OUnIeHHsT) HACIHHEBUX CyMilllel 3a/1eKHO Bijl TapaMeTpiB KOHCTPYKILI Ta peskuMy poboTH BiOpalliitHuX MaIinH.

Hagejieno pesyJibrati 0CIiKeHb Mo/10 TOOYA0BU PerpeciiiHux Mojiesieil /it HaCiHHST TTAaCTePHAKY Ha I/ICTaBi TPOBE/ICHHS YHCETBHOTO
MOJIETIOBAHHSI Ta HATYPHOTO eKcriepruMenTy. Ha mifctaBi 4nce bHOTO MOJIETIOBaHHsI TTOGYI0BAHO YOTHPHOX-(DAKTOPHY PErpeciiiHy Moesn
JPYTOTO MOPSIZIKY, /1€ BPAXOBAHO: FEOMETPUYHI XapAKTEPUCTUKI aePOJIMHAMIYHOTO €KPaHy, KOHCTPYKIIii 610Ky poOOUYUX MOBEPXOHD 1 aMILTITY-
Iy KoJiBamb BiOpaniiinoi mammnu. Ha mifctaBi HaTypHOTO eKCIiepruMenTy OTPUMAaHO TPhOX-(haKTOPHY PErpeciiiiy Mojiesb APYyToro MopsiKy
JUISL TIOCTIHHOTO 3a30pY MizK POOOUNMU MOBEPXHIAMHU.

TTopiBHSTBHMI aHATI3 OTPUMAHNX PErPeCiiiHIIX MOJIeseiT T03BOIISIE CTBEP/UKYBATIH, 110 YNCETbHE MOJIETIOBAHHS 3a0e3Iedy€ 3aI0BIIbHY TOU-
HICTBb ITIOJIO OITIHKY BILIMBY aepotHaMiqHoro dhakTopy. L oriika, mpr BUKOpUCTAHHI Perpeciiitioi Mojiesli Ha ITi/ICTaBi YNCeTbHOTO €KCIIEPUMEHTY,
epeOLIBITYIOTh OIIHKY, 110 BU3HAYAETHCS 32 HATYPHUM €KCIIEPUMEHTOM, Ha 5—15 % (3a/1eKHO Bi oKastizarii 06acTi BapiloBAHHS PErpecaris).

3 1bOTo, YKCEJIbHY MOJE/b MPOoLecy BiGPaIiiHOTO PyXy JIErKOBaKHOTO HACIHHSI 3 ypaxXyBaHHAM /il aepOANHAMIYHUX CUJI Ta MOMEHTIB,
10 BUKOPUCTOBYETBCS ISt HOOYIOBU PErPeciiiHoi MOJei PO3/IJICHHS HACIHHS TIACTEPHAKY, MOJKHA BBAKATH alleKBaTHOI. Perpeciiini Mo-
fesi (s macTepHaKky Ta iHITNX POCTMHHUX KYJBTYP), SKi OTPUMaHi Ha TMiJCTaBi YMCEIbHOTO MOJIETIOBAHHS, CJIiI BUKOPHUCTOBYBATH JITIS
BUPIIIEHHA 3a/[a4 ONTUMI3allil ITapamMeTpiB BiOpaliiiHMX MalluH 3a KPUTEPIEM 3MEHINEHHsI IIKIJIMBOTO BILUIMBY aePOANHAMIYHOTO (haKkToOpy.

K1040Bi c10Ba: aepoHAMIYHWI eKpaH, BIGpaliiiHuil pyX, JTeTKOBaKHe HACIHHS, JTiHIHA Perpecis, PO3/IiJTeHHs HaCiHHS.
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PO3POBKA IIJISIXIB EHEPTO3BEPESKEHHS ITPU EKCIIVATAIIII HAMOTYBAJIbHUX MAIIUH (c. 52-61)

Nigar Makhmudova

EneproedekruBHicts ab0 eneprozbepeskes — NpakTHYHa peasisallis HayKOBO-TeXHIYHUX, eKOHOMIYHKX 1 IIPOMUCIOBUX 3aXO/IB, CIIPsI-
MOBaHKX Ha eQeKTUBHE BUKOPUCTAHHS €HEPreTHYHNX pecypciB. TOMY OJHUM i3 3aB/aHb TeKCTUABHOI IIPOMUCIOBOCTI € €HEePro30epesKeHHst
B TEXHOJIOTIYHMX MPOTecax BUPOOHUIITBA TPOMYKILl. st BUpitmeHHst 11i€i pobaeMn MPOTIOHY€ETHCS BIPOBA/UKEHHST Y BUPOOHUIITBO TIPO-
IPECUBHUX TEXHOJOTTUHKX TIPOIECIB 3 HU3bKUMU €HEPrOBUTPATAMU, BUKOPUCTAHHSI TEXHOJIONYHOrO 00IaIHAHHSI, OCHALIIEHOTO E€JIEKTPOBI-
IyHaMU 3 BUCOKMMH TIOKa3HMKaMM CHOKUBAHOI esekrpoenepril. [ls mpobieMa Takok MpUTaMaHHA HAMOTYBadaM i MOAIGHUM MallnHAM,
06J1aIHAHUM TIPUCTPOEM JIJIsT SMIiHH KOTYIIIKH.



ILe noB'si3ane 3 TUM, 110 BEJIMKA YaCTHHA Yacy POOOTH IIUX MPUCTPOIB BUTPAYAETHCST TAPEMHO 1, BIZNOBIZHO, BUTPAYAETCS 1 eIeKTPOEHepris.
OjiHaK Ha CHOTOJHIMIHII JIeHb IIUM ITUTAHHSAM He TIPH/IJISIOCS HATEKHOI yBary, a JAOCJi/UKEHHS 3 I[bOTO MTPUBOJY HE MPOBOAWINCS. Y IHiil
pob6oTi oCiIKEHO POGOTY amapaty /Uist 3aMiHU KOTYIIIOK Y HAMOTYBAJIBHIX 1 MOMIOHIX MAIINHAX 3 METOIO 3MEHIIEHHST €HEPrOCTIOKITBAHHSI.

B pesyaibrati goctizkeH s OTPIMAHO MATEMATUYHY MOJIEJIb 3B’S13KY MisK PEKUMOM POOOTH Ta TeXHOJOTTYHUMHU TTapAMETPAMK MAIIIH Ta
araparis, 10 Ia€ 3MOTY BUSHAYNTH IIUISIXH YCYHEHHS HEAOMTIKIB ¥ X po6oTi.

P0o3po6JieHo TiepepuBYACTUi, CUTHAIBHUN Ta CeKIiiHMI crocobu poOOTH amapartiB i 3MiHM KOTYIIOK, $IKi Jal0Th 3MOTY 3HU3UTH
€HEPrOCIIOKNBAHHS HA HAMOTYBAJIbHUX MalnHax y 2,8—4,2 pasu MOPIBHAHO 3 iCHyIOUMM cIIoco6oM poGoTH. A aBTOHOMHMIA croci6 po6oTn
MIPICTPOIO, 3aMPOTOHOBAHMIT B POGOTI, TOBHICTIO BUKITIOYAE CIIOKUBAHHS €J€KTPOEHEPTIi, CIIOKUBAHOI TIPUCTPOEM [T 3aMiHU KOTYIIOK.
Pesynbratu 1ocmiKeHHsT MOKY T 6yT14 BUKOPUCTaHI Ha MPMIbHUX i TKAallbKUX (habprKax.

Kiro4oBi ci10Ba: TEKCTIIIBHA TPOMUCTIOBICTD, €HEPro30epesKeHHsI, HAMOTYBAIbHA MAIIMHA, IPOYKTHBHA MAIITHHA, ATTAPAT UTST 3SMIHH KOTYIIKIL.
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BU3HAYEHHS PAIIIOHAJIbHUX ITAPAMETPIB IIPCTPOIO JJIA ITIOJAYI IIKIPHU B 30HY OBPOBKH (c. 62-72)

Gayrat Bahadirov, Makhmarajab Musirov, Ayder Nabiev

SIKicTh MexaHigHOT 0GPOOKU MIKIPU 3HAYHOIO MIPOIO 3aJIeKUTh BiJl apaMeTpiB Mojiaui MKipK B 30Hy 00poOKK Mix pobourmu Baikamu. O6-
pob.mioBaHMIT MaTepia Ha BXOZI B 30Hy 0OPOOKM TIOBMHEH OyTH (Ge3 CKIa/I0K i 3MOPIIOK, TOOTO O/IMH Map MaTepiaty MOBHHEH BXOAUTH B 30HY
06po6Ku pobourx Basikis. ToMy BBeeH s 0GPOOIIOBAHOTO MaTepiary B 30Hy POOOUYMX BaJIKiB 3a0€311e4y€ThCst IPH PallioHaIbHOMY TiAGOPI 1podi-
JIO HATIPABJISTIOYOTO TIPUCTPOIO JUIST HOZIa4l HIKipH B 30HY 00po6Ku. Po3polieHo MaTeMaTHIHy MOJIE/Ib, SIKA JI03BOJISIE BU3HAYUTH T1PODIIb Harpas-
JISTIOYOTO TIPUCTPOIO IS TTO/Iadi KIPH B 30HY 06POOKM Mizk pOGOUMMI BATKAMIT 3 YPAXyBaHHSIM MOJLYJISI IPYKHOCTI Ta TIIIBHOCTI MaTepiay, mo
06pobasteThest. Tpadiume pineHHs MaTeMaTHIHOI MOZIe/Ti POMIJII0 HATPABJIAIOYOTO MPUCTPOIO BUKOHAHO YHCETLHUM METOIOM, a /IS 3aroGiraHHs
TIPIJIUTIAHHIO TITKIPU, HACHYEHOI Pi/IITHOIO, /10 HATIPSIMHOI OBEPXHi, KoedillieHT TepTs 3aMiHeHO Ha KoediIlieHT TepTs KOUueHHs, a POJIUKN HAIpaB-
JISIIOYUX TIPUCTPOIB PO3TAIIOBYBAIIH ITi/l IEBHIM KYTOM, 11100 BUPIBHSATH CKJIAIKHU IIKiPH Ta TJIABHO MOJIABaTH 1i B 30Hy 06po0ku. B naboparopHux
YMOBaX BUTOTOBJIEHO HOBY KOHCTPYKI[O BAJIbIIbOBHX TEXHOJIOTTYHIX MaliiH. POJIMKOBA MaIlinHa OCHAIlleHa HOBUM HATIPABJISIOUNM ITPUCTPOEM 32
JIOTIOMOTOFO POJIMKIB, 3 MOMKJIMBICTIO BLIBHOTO 0GepTaHst HABKOJIO CBOET 0ci. POIMKKM MOJKHA PO3TAIyBaTH B KiJIbKa PSI/IiB Y IAXOBOMY TOPSIZIKY.
Po3pobiieHa KOHCTPYKIIisi HAIPABJISIIOUOTO MPUCTPOIO, 3aB/ISIKU BCTAHOBJICHHIO POJIUKIB TIi/I HEBHUM KYTOM IIOZI0 HAIPSIMKY MOJIa4i MIKIPH, 103~
BOJISIE TUIABHO TPAHCIIOPTYBATH 0OPOGIIEHY MIKIPY, BUKJIIOYAIOYH MO3I0BKHI Ta MOMEPeYHi CKIAAKI. YCYHEHHs 3MOPITIOK CIIPHUSIO 301TBIIEHHIO
KOPHCHOI 1110111 06p06JIeHNX 3pasKiB 1Kipu. [IpoBeIeHo eKcriepuMeHTaNIbHO-BUITPOOYBAIbHY POOOTY Ha BaIbILOBINH BIDKUMHIN Matmmi s
00po6KY 3pa3KiB IIKIPU 3 BUKOPMCTAHHSAM HOBOI KOHCTPYKII HAIPABJISIIOUOro IPHCTPOoIo. Poboua IMpHUHA HAMPABJISIIOUOTO TIPUCTPOIO CTa-
Howaa 1500 MM, a posku giameTpoM 30 MM JIO3BOJISIIN POSIPABISTH CKIAIAKU IIKIPK i epeMiatyt ii B 30Hy 3aXOIUIeHHsT pOO0YUX POJIUKIB.
B ekcrepumeHTaIBHOMY JIOCI/IZKEHHI BHKOPUCTOBYBABCSI METO/T D-ONTHMAIBHOTO IIJIAHYBAHHSI JIPYTOT0 HOPSIZIKY 3 MATPUILelo ITaHyBaHHs Kawo.

KiiouoBi cioBa: BaibI[boBa MalllHa, TPAHCTIOPTYIOUHH MPUCTPIi, po60Yi BaJIKK, BI/UKUM TIKIPH, MPABIIbHI BAJIUKH.

DOI: 10.15587/1729-4061.2023.272454
OLIHKA E®OEKTUBHOCTI CIIOCOBIB OXOPOHH III/ITOTOBYNX BUPOBOK HA IIIJICTABI IIOPIBHAJIbBHOI'O
AHAJI3Y JE®OPMAIIMHUX XAPAKTEPUCTUK OXOPOHHUX CIIOPY/I (c. 73-81)

0. M. Tkauyk, /I. A. Yenira, C. A. Ilaxomos, C. B. Boskos, 1. O. JIsmok, f. II. Bauypina, C. B. Iloakonaes

OG’eKTOM JIOCHIKEHHS € MPOIECH YIPaBJIiHHS CTaHOM OIYHUX TIOPi/ y BYTJIEOPOAHOMY MACHBi 3 HiAroToBYnMu BupoOkamu. Bera-
HOBJIEHO BILTUB leOPMAIiiiHIX XapaKTePUCTHK OXOPOHHUX CIIOPYIL MiATOTOBYMX BUPOOOK HA CTIHKICTb GIYHUX MOPIJ Y BYIJIENOPOAHOMY
macuBi. CTiiikuil cTaH HaAITPEKOBUX HIJINKIB BYTiJUIst 320€311eUy€EThesl B MesKax AeOPMAIiiHOTO pecypey, SIKOMY BiIIOBi/Ia€ KPUTHYHUI
piBeHb MUTOMOI TIOTEHITIATBHOI eHeprii fedopmartii. Mexamu gedopMalliiinoro pecypcey € fianazoH 3MiHU BifiHOCHOI 1echopMaltii IiJTnKiB BY-
rius 0,1<A<0,25. TIpu nepexojii KpUTUYHOTO PiBHS MUTOMOI MOTEHIAIbHOT eHepril gedopmartii, ko A>0,25, HacTae BiHOCHA 3MiHa 06'eMy
miskiB OA>0,1, B pe3ysbraTi 4oro iX TPUMKICTh 3HIKYETHCST, @ CTAH 3MIHIOEThCSI. B TaKMX yMOBaxX 3a/MIITKOBOI MITIHOCTI BYTIIbHUX TIJIMKIB
HEJI0CTATHBO /17 OOMEKEHHS TIepeMillieH st GIUHUX TTOPiJ, 110 1 IPOBOKYE iX 0OBaIeHHS.

JIJ1s1 OXOPOHHUX CIOPY/L i3 ITOAPIOHEHOT TTOPOAH, B MEKaxX BCTaHOBJIEHOTO Aedhopmatiiinoro pecypey 0,4<A<0,7, 31 36i/1bIIeHHSM CTATUYHO-
TO HABAHTAKEHHS i IJIOIIi MOIIePeYHOro IIepeTHHY, TUTOMA OTeHIiaIbHa eHepris gedopMallii BSMEeHIIYEThCs, OJHOYACHO 3 BiJIHOCHOIO 3MiHOIO
06’emy 3akmagHOTO MaTepiamny. [le MoB’sI3aHO 3 YIIIJIbHEHHAM MOAPIGHEHOT MOPO/Y 1 MiZBUIIIEHHSIM BEJIMYUHU iX TPUMKOCTI.

Bceranoeni 3axkoHOMipHOCTi 3MiHU MTUTOMOI TIOTEHITIATBbHOI eHeprii geopMyBaHHI OXOPOHHUX CHOPYI, SIKi B YMOBaX OIHOBICHOTO CTHC-
HEHH$ JI03BOJISIIOTH O HUTH, Y MesKaX JiehopMaliiiHoro pecypey, iX TpUMKICTb.

Jlna 3abesnedends CTIHKOCTI GIYHMX MOPiZ y BYTJIETIOPOHOMY MAaCHBi i 30epeKeHHsT eKCTUTyaTalliiiHOTO CTaHy MiJATOTOBYMX BUPOGOK,
JIOIJIBHO 3aCTOCOBYBATH OXOPOHHI CIOPY/H 3 TopiGHeHoI opoau. Takuii MeTo/ 103BOIUTH OOMEKHUTH MePEMIIIEHHS TIOKPIBJI 1 mizonBu
y BUPOOJIEHOMY MPOCTOPI Ta YHUKHYTH 00BaJIeHb.

Kuro4oBi ciioBa: ByTIJIemopoiHIiA MACHB, OXOPOHHI CIIOPY/IH, CTUCHEHHS, epOpMaIliiiHi XapaKTepUCTUKY, TTOTEHIiabHa eHepTist, YIIiTb-
HEHHsI, CTIHKICTb.
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BCTAHOBJIEHHS 3SAKOHOMIPHOCTEM TPAHCIIOPTYBAHHS BETOHY 3 KPYITHUM HATIOBHIOBAYEM
TPYBYACTOIO CTPIYKOIO 3 IIEPETOPO/IKAMMU (c. 82-91)

O. B. I'aepiokos, A. B. Tper’sik, A. B. 3anpusoza, C. B. Inocos

TIpoBeaeti A0CTIKEHH S 00 YTPUMYIOUO] 3[aTHOCTI TPYGUACTOIO CTPIYKOIO 3 IEPEropoKaMK CyMilli GeTOHY 1 BILIMBY CIIOCOOY 3aBaHTayKeH-
Hs1 TPyOUacToi CTpiuKK Ha 301IBIIEHHST THCKY MaTepiay Ha reperopoziky. IIpo6iema, 1o BUPINIyBaiach B IOC/IKEHHI, 11¢ BCTAHOBJIEHHS 3aKOHO-
MipHOCTET TIPOIIECY TPAHCIIOPTYBaHHsI GETOHY 3 KPYITHUM HAIIOBHIOBAYEM | Ha iX OCHOBI BU3HAYEHHSI KOHCTPYKTOPCHKO-TEXHOJIOTTYHOTO PIllEHSI.



JlocmiKeHHsT TIOKA3aJIH, M0 3aCTOCYBAHHS TIOMEPEYHNX MEPETOPOIIOK 3HAYHO 361/IbIIYE YTPUMYIOUY 3[IATHICTh BaHTaxKy TPyOYacTOio
CTPIYKOIO i ZI03BOJISIE TPAHCIIOPTYBATH OETOH 3 KPYITHUM HATOBHIOBAYEM.

ExcriepumMenTasbHO 10BE/IeHO, 10 IIPU BUKOPHCTaHHI CTPIYKM 3 nonepeynnmu pudiaenusavmu Pud-1 sycuirs Bantaxy Ha IIeperopojgky
Y JIeKiJIbKa pa3iB MeHIIle, HiXK IIPY BUKOPUCTAHHI IVIA/IKOI CTPiYKy. 3yCHJLIS BAaHTAXKY Ha II€PErOPO/IKY MOYKHA 3MEHIIUTH SIKIIO 3aBAHTAKEHHS
BiOYBA€ETHCS HAa FOPUBOHTAIBHIHN, 200 c1a60 MOXUIiii MOBEPXHi CTPIUKH.

BuracTuBOCTI BaHTaXKYy i BECOTA TIApy MaTepiary, 0 3aBaHTaKY€EThCsT B TPyOUACTY CTPIUKY, CYTTEBO BILIMBAIOTH HA 3YCHJLIS, 110 BUHUKAE
Ha Ieperopo/i. I3 Bucoroo mapy Matepiasy, Mo 3aBaHTAKYETHCS, 3yCUILIS 3POCTAE /10 TIEBHOI MEXKi, 10 3aJIe)KUTD BiJl IOYaTKOBOTO OIIpY
3PYIIEHHIO MaTepiajty, TicJst 4oro 3aUIIaeThest MOCTIHHNM,. 32 OTPUMAHUMU Pe3yJbrataMiu MoOyaoBami rpadiki 3aJeKHOCTI 3yCHIIS Ha
Meperopo/iKy Bijl KyTa HaXUJly CTPiuKM 1 Baru MaTepialy.

ExcniepumMenTtanbHo miATBEpKeHa MPAIe3/1aHicTh 32 KOHKPETHIX MOYATKOBUX (YMCENbHIX) JaHNX OTPUMAHUX TEOPETHYHNX 3aJIe:KHOC-
Teid, 110 ONUCYIOTh 3yCUJIIA BUILE PO3MILIIEHNX MIAPiB MaTepiany Ha IIePeropoiKy, 0 po3TanioBata B Tpy6uactiii crpivmi. OTpumanu nojanb-
1IOTO PO3BUTKY METOANMKH JIOCHIIKEHHsS Ta KOHCTPYKILii eKCIepiMeHTaTbHIUX CTeH/IIB JIJI BUMIPIOBAHHA HaBaHTa’KEHOCTI Ha TEPErOPOAKY
TPy6YACTHX CTPIYKOBUX KOHBEEPIB.

Orpumani pe3yJIsTaTi Jal0Th MOXKINBICTb PO3IVISIIATH CTBOPEHHI KpaHa — 6eTOHOPO3/1aBada 00JIaiHaHOrO TPYGUACTUM CTPIYKOBUM KOH-
BEEPOM 3 TIEPETOPOIKAMI 15T OY/IIBHUIITBA BUCOTHUX CITOPYI.

KiouoBi ciroBa: Tpy6uacra cTpiuka 3 HeperopoKaMu, yTpUMyoUa 3aTHICTh, GETOH 3 KPYITHUM HAITIOBHIOBAYEM, 3YCUJLJISI HA IEPETOPO/ILL,
croci6 3aBaHTasKeHHst OETOHY Ha KOHBEEP.
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BUSABJIEHHSA BIVIMBY KOHCTPYKTUBHUX I EKCIITIYATAIIIMHUX TAPAMETPIB IJIPOCTATUYHOTO
MIITATTHAKA TAJTABHOTO HACOCY HIECTEPEHYATOTO THUITY HA IOTO0 OCHOBHI XAPAKTEPHUCTHUKH (c. 92-98)

B. 1. Hasiu

O06’eKTOM JOCII/UKEHHS € TIAPOCTATNYHI IPOIECH B OIOPAX KOB3AHHS MAIMBHIX HACOCIB IIECTEPHOTO THILY.

Bupinrysasach rnpobjemMa BIUIMBY KOHCTPYKTHBHUX Ta €KCIIyaTalifHuX mapamMeTpiB TiAPOCTaTHYHUX MAIMUITHUKIB MaJIUBHOIO HACOCA
Ha IX CTATUYHI XapaKTePUCTUKU. SIK cTaTHUHI XapaKTePUCTUKK PO3IJISAIA/IICS Hecyda 3/[aTHICTD 1 BUTPATU MAaCTUJILHOrO Martepiasy. B ocHoBi
BU3HAUEHHS XapaKTEePUCTUK Jieskata (DyHKIis po3MOAiIy THCKY B MIapi MAaCTUJIbHOTO MaTepiary. Bona Bu3navamacs i3 CriJibHOTO BUPIIEHHS
piBHsiHb Peiinonbaca Ta Gaancy Butpar. Hecyua 3gaTHicTh MANIMITHUKA BU3HAYAIACS YHCETBHUM IHTErPYBaHHAM (DYHKILT PO3IOALTY TUCKY
B IIIapi MAaCTHJIBHOTO MaTepiaiy. BuTpari MacTHIBHOrO MaTepialy BUHAYAIUCS 32 PO3PAXOBAaHUMI THCKAaMU B Kamepax. Posrusigasnmcs Bapi-
aHTH poOOYOi MOBEPXHI Mi/IIUITHIKA 3 IBOMA Ta TPhOMa HECYYNMI KaMepaMil. B CHiry TOTo, 1110 HaBaHTaKeHHsI B HACOCI B TIpoIleci poOOTH i€
B O/IHOMY HAIPSAMKY, OyJia IpuiiHsaTa cxeMa po6OUOi MOBEPXHI IMAIMITHAKA 3 ABOMA HECYYUMU KamepaMu. Butpartu po6odoi piguH Takoro
THAMIITHIKA 6y MEHIITIMI TTOPIBHSIHO 3 TH/NMUITHIKOM 3 TPhOMa HecydnMu kamepamu. OTHIM 3 TTapaMeTpiB, IO iCTOTHO BIUTHBAE Ha He-
Ccyuy 3/aTHICTb MIJAIMUITHUKA, € AiaMeTP JKUKJIepa, BCTAHOBJICHOIO Ha BXO/1 B KaMEpPH.

BeraHoBieHo, 110 3aJI€KHICTD HeCydoi 3[aTHOCTI TiIPOCTATUYHOTO TH/NMMITHIKA Bifl AiamMeTpa JKukJaepa — HesiHifiHa. [Ipu 36imbmemHHi
JiameTpa JKuKjepa Big 1 MM 10 2,3 MM Hecyda 3[4aTHICTD MiuinHuKa 36iabiyBasacsa npubiausto B 2,83 pasu. Binbip mamusa Ha poGoty
riZIPOCTATHYHOTO Mi/IUITHAKA CKJIAB 1 % Bijl asnBa, 1o mpoKa4y€eThesi HACOCOM.

Otpumani pe3ysbraTi [03BOJIAIOTh PEKOMEH/IYBATH T1[POCTATUYHI MiIMNIHUKK SK OMOPU BaJIiB MAJNBHUX HACOCIB MIECTEPHOTO THILY,
i MOJKYTH OyTH BUKOPUCTAHI VTSI TIPAKTUYHUX PO3PAXYHKIB.

KiiouoBi ciioBa: TiipoctaTHyHUi MiAUITHKK, HIeCTEPHUIT Hacoc, Hecyda 3/1aTHICTh, piBHSHHS Peiinosbica, Ganarnc BUTpar.

DOL: 10.15587/1729-4061.2023.275913
BIOCKOHAJIEHHSI TEXHOJIOTTi BATOTOBJIEHHS IIOJIITPAGIYHOT MPOAYKIII I3 BUKOPUCTAHHSM
3D-ZIPYKY (c. 99-108)

T. B. Po3ym, K. I. 3omoryxina, O. I. Kynumk-/lusyasceka, A. A. Ilerpummuna, 1. B. Mapuyk

PoGoTa npucBsidena anasidy crany nosirpadivHol raay3i B HUHINIHIX yMOBaX, TEXHOJIOTI PENPOYKyBaHHSI HA HEBCOTYBAJIbHUX TTOBEPX-
HSIX, BUBYEHHIO CYyYaCHUX TE€XHOJOTIUHUX MPOIECIB, 10 A03BOJAIOTH OTPUMATH IIPOAYKILIO i3 BUKOpHcTaHHsAM 3D-ApyKy, AKuii € 06’ekToM
nocripkentst. [Ipobsema moJsirae y BiJICYTHOCTI y3araJbHEHUX PEKOMEHJAIll BUKOPUCTAHHSI 3a3HAYEHOI TEXHOJIOTII /Ui BUTOTOBJICHHS
noJrirpaiaHol mpoyKitii abo ii eJieMeHTiB.

BusHaueHO OCHOBHI YMHHUKH BIUIMBY Ha SIKICTh rOTOBOI mpoykiii. [TixiGpano Kputepiil, 3a IOMOMOTOI0 SIKOTO TIPOBEIECHO MOPIBHAHHS
MOJKJIMBUX BapiaHTiB CTBOPEHHS IPYKOBAHOI MPOIYKIIii, a caMe PO3TJISTHYTO MeTO eKcnepTus. Iliciist onmpaiioBanHs i IcCyMKOBOI TyMKH IPy-
11 eKCIIEPTiB BUBHAYEHO CTYIIIHb Y3TO/)KEHOCTi [yMOK i3 BUKOpUCTaHHAM KoedilienTy konkopaiii Kengania. Buokpemieno Y4MHHUK, SKU
€ HalibIIbII CYTTEBUM Ta HA HHOTO OPIEHTOBAHO MOAAJBIN JOCTI/UKEHHs. B SIKOCTI TEXHOJIOTII sl CTBOPEHHS TECTY 0OPAHO MOJIETIOBAHHS
METOJIOM TIOTITAPOBOTO HATIABJIEHHS, PO3POOIEHO TeCTOBI (hparMeHTH, miaiGpano Matepiaii Ta 06Ja{HAHHS IS TPOBEAEHHST eKCIIEPIMEHTY.
3iliCHeHO KINbKICHY Ta AKiCHY OLiHKY sKocTi 3D-1pyky.

Ha ocHOBI BUKOHAHUX OCJ/KEHb BPAXOBAHO HEJOMIKN Ta CTBOPEHO PSI/T PEKOMEHIATII TIO/I0 TOAJIBIIOTO SIKICHOTO CTBOPEHHS MaGyT-
HBOTO TIPOAYKTY. BOHU CTOCYIOTHCS ONTUMAIBHOT IMpUHK JiiHii (1,5 i Gibine myHKTiB), rapuitypu Ta keruo mpudTis (20 myHKTiB i BUlie)
JUIS1 BIITBOPEHHST TEKCTOBOI iH(hOpMAaILii, TOBIMHU OCHOBH €JIEMEHTY JIPYKOBaHOT PoAyKItil (MiHiMym 2,5—3 MM).

Hapnani pexomenaltii 103B0OJISIIOTh CYyTTEBO TOKPALIUTH SIKICTh, Bi3yaslbHy NPpUBaOIUBICTD €JIEMEHTIB 1 TIPOAYKTY B IIJIOMY, BATOTOBJICHUX
i3 BukopucranusM 3D-ApyKy Ta MOKYTb OyTH OCHOBOIO TE€XHOJOITYHUX IHCTPYKIIH, BUKOPUCTOBYBAHUX IIIIIPUEMCTBAMU 13 3aIyYEHHIM
CYYaCHUX TEXHOJIOT1ii.

Kuouosi ciroBa: nosirpadivni rexuosorii, 3D-ApyK, ApyKoBaHa IPOAYKILis, rpadiumi 306pakenHs, Kerb mpudra, TeKcToBa iHdopMartis,
TAJITYPKa, METO/] €KCIIePTU3, TTOTIapoBe HataBaeHHs, ABS-mmactuk.



