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The possibility of producing fiber-reinforced concrete with high
deformation properties by regulating the microstructure and using it in
the design of transport structures was considered. It was found that to
create high-performance transport structures, it is necessary to modify
fiber mixtures with complex additives, i.e. increase the strength of
fiber-reinforced concrete at the micro-level. To obtain a denser struc-
ture of the concrete matrix, complex additives were used — ultrafine
additive (silica fume) and Master Air 200 B air-entraining additive.
It was experimentally proved that using such additives reduces the wa-
ter-cement ratio and further strengthens the concrete matrix structure.

The design of the unloading structure on the railway line con-
structed from the Karadag station (Republic of Azerbaijan) to the
SOCAR oil and gas processing and petrochemical complex using fi-
ber-reinforced concrete modified with complex additives was made. The
results of designing the fiber-reinforced concrete unloading structure
were analyzed and the results of designing the fiber-reinforced concrete
unloading structure and the regular concrete unloading structure
were compared. As a result of the comparison, it was found that using
fiber-reinforced concrete decreases the cross-section diameter of the
effective reinforcement of the slab — the cross-section diameter of the
effective reinforcement of the pavement slab decreases from @2x32 mm
to @32 mm in the upper and @25 mm in the lower row, respectively.
Crack resistance is also increased compared to regular concrete.

Thus, in order to create structures with high transport and
operational parameters, it is necessary to modify fiber-reinforced
concrete mixtures with complex additives.

Keywords: fiber-reinforced concrete, silica fume, concrete micro-
structure, crack resistance, deformation properties, durability, un-
loading structure.
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This paper reports an experimental study that determines the
dissipative properties of a pressure fire hose, the type of «T», whose
inner diameter is 77 mm, under the static load conditions, taking into
consideration the structural elements of the hose in the transverse
direction. For this study, experimental samples were separated from
the different sections of the hose. The study involved both the outer
fabric reinforced frame and the internal waterproofing rubber layer of
the pressure fire hose. A series of field experiments were carried out
while stretching the samples under the conditions of static loading-un-
loading cycles. The tests included 7 cycles, which were carried out in
a two-minute interval for the material of the hose. The study results
showed that during the first two to three cycles, the materials manifest
a short-term creep that stabilizes under modes 4—7. The results from
experimental research were approximated by polynomial trend lines.
The deformation of samples demonstrated the curves that, under the
conditions of cyclic loading and unloading, formed hysteresis loops.
When analyzing the appropriate curves, it was found that, first, during
the first two-three loading-unloading cycles the area of the hysteresis
loops decreases, second, the inclination angle of hysteresis loops also
decreased during each subsequent loading-unloading cycle.

It was established that the dissipation coefficients of the hose ma-
terial stretched in the transverse direction are significantly reduced
under the first three test modes in the range from 0.49 to 0.37. At
subsequent tests (cycles 4—7), dissipation coefficients stabilize at the
level of 0.18 for the reinforced frame, and 0.316 for the rubber layer.

Keywords: deformation, pressure fire hose, hysteresis, dissipa-
tive properties, experimental determining, reinforced frame, water-
proofing rubber layer.
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This paper has proposed improving the methods of circular
and screw conversion, to be used in the design of cutting tools and
toothing that include complex mated surfaces. Underlying the im-
provement of both methods is the construction of a mathematical
base and the development of a computer subprogram, based on it,
in the MATLAB system.

During the research, the original screw-type curved surface and
the curvilinear generatrix axis were formed on the basis of improved
methods, taking into consideration the exclusion of interference at
the design stage.

A comprehensive solution to this problem is important for the
manufacture of products by rolling. Given this, the original instru-
mental surface of the cutting tool takes into consideration the pair-
ing condition between the article’s and tool’s points.

The result, when designing gears and cutting tools using the
proposed improved methods, assigns the curvilinear surface para-
metrically, represented by two-dimensional arrays characterizing its
coordinates. To avoid interference at the design stage, it is necessary
to analyze the intersection of the axis of the curvilinear generatrix
with horizontal planes. That would make it possible, when machin-
ing an article, to avoid cutting, jamming, as well as the dangerous
concentration of stresses. The accuracy and reliability of a wide
range of articles in machines and machinery and other kinematic
pairs also improve.

The proposed improvement of circular and screw conversion
methods to simulate curvilinear mated surfaces that exclude interfe-
rence at the design stage is of practical interest in machine building.

Keywords: mated surfaces, interference, toothing, geometric
parameters, circular and screw methods.
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Agricultural land plays an important role in ensuring food se-
curity and employment in rural areas. For many years, the planned
economy has forced Uzbekistan to grow water-intensive crops,
which has led to declining land productivity and increased crop
yields. In a market economy, new innovative technologies are in high
demand not only in agriculture but also in other sectors.

The purpose of the study was to substantiate the parameters
of frontal plowing slope, which provides high-quality execution of
the technological process in accordance with the agro-technical
requirements with minimum energy consumption without furrow



plowing, agrotechnical and energy performance of variable fron-
tal forks.

The following results were achieved by performing the tasks
identified in the study: a — humidity V=16-17 % and load conditions
with elastic rods of 3 mm, 4 mm, 5mm; b — humidity V=13-14 %
and the diameter of elastic rods is 3 mm, 4 mm, 5 mm; ¢ — humidity
V=9-10 % and the diameter of the elastic rods is 3 mm, 4 mm, 5 mm.

The experiments were performed on lumps with different hu-
midity conditions: 9-10 %, 13-14 % and 16—17 %. The speed of the
installation was 1.0 m/s.

The recommended technology was to destroy soil fragments
with a moisture content of 16—17 % at a vertical load of 400 N with
3, 4 and 5 mm elastic rods at 86.6, 81.5, 75.1 %, respectively, and the
vertical load equal to 1,000 N — 94.4, 89.2, 81.2 %, respectively.

Keywords: tillage mechanics, support-lump-breaking coil, elas-
tic rods, seedbed formation.
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Three-dimensional (3D) information of capturing and recon-
structing an object existing in its environment is a big challenge.
In this work, we discuss the 3D laser scanning techniques, which
can obtain a high density of data points by an accurate and fast
method. This work considers the previous developments in this area
to propose a developed cost-effective system based on pinhole pro-
jection concept and commercial hardware components taking into
account the current achieved accuracy. A laser line auto-scanning
system was designed to perform close-range 3D reconstructions for
home/office objects with high accuracy and resolution. The system
changes the laser plane direction with a microcontroller to perform
automatic scanning and obtain continuous laser strips for objects’
3D reconstruction. The system parameters were calibrated with
Matlab’s built-in camera calibration toolbox to find camera focal
length and optical center constraints. The pinhole projection equa-
tion was defined to optimize the prototype rotating axis equation.
The developed 3D environmental laser scanner with pinhole pro-
jection proved the system’s effectiveness on close-range stationary
objects with high resolution and accuracy with a measurement error
in the range (0.05-0.25) mm. The 3D point cloud processing of the
Matlab computer vision toolbox has been employed to show the 3D
object reconstruction and to perform the camera calibration, which
improves efficiency and highly simplifies the calibration method.
The calibration error is the main error source in the measurements,
and the errors of the actual measurement are found to be influenced
by several environmental parameters. The presented platform can be
equipped with a system of lower power consumption, and compact
smaller size.

Keywords: three-dimensional laser scanners, visualization, cam-
era calibration, pinhole projection, 3D reconstruction.
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The presence of analytical dependencies describing the process
of static soil puncture by a working body with a conical asymmetric
tip is necessary to create installations with the ability to control the
trajectory of the soil puncture.

The paper considers the features of the process of interaction of
an asymmetric conical tip with the ground. Analytical relationships
were obtained to determine its reactions during a static puncture,
the deviation of the head trajectory from a straight line, to deter-
mine the size of the soil compaction zone and the magnitude of the
destructive force that acts on adjacent communications and other
underground objects. It was found that with an increase in the value
of the displacement of the top of the cone, for example, from its axis
from 0.02 m to 0.08 m with a borehole diameter of 0.2 m, the value of
soil resistance increases almost four times. The greatest resistance is
achieved when piercing a hard sandy sand.

It was found that with an increase in the displacement of the tip
of the tip cone, the deviation of the trajectory increases. The piercing



head achieves the greatest deviation from the straight trajectory of
movement with a sharper cone and a greater asymmetric deviation
of its top, and, for example, in hard sandy loam can be up to 0.17 m
with a span of 10 m.

Tt was found that the size of the soil destruction zone will be
almost 1.8 times larger than the tip in the form of a symmetrical cone
and reaches from 8 to 12 borehole diameters, depending on the type
of soil. The maximum pressure on adjacent objects can reach from
0.06 MPa in hard-plastic clay to 0.09 MPa in hard sandy loam.

The calculated dependences obtained for determining the power
and technological parameters depending on the geometric dimen-
sions of the asymmetric tip of the working body can be used to create
installations with a controlled static puncture for use in the most
common soil conditions.

Keywords: trenchless technologies, ground puncture, utilities,
working body, traffic control.
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This paper reports a study into the fuel, economic, energy, and en-
vironmental indicators of the diesel engine operating in the diesel-gas
cycle. Tt was established that the injection timing has a significant
impact on the diesel engine indicators, in particular emissions of
harmful substances with exhaust gases. The gas injection timing was
investigated at crankshaft speeds n=1,300 rpm and n=1,600 rpm. At
these crankshaft speeds, measurements were carried out at three dif-
ferent values of the injection timing. It has been determined that for
each crankshaft speed of the diesel engine, the rational values of the
injection timing of compressed natural gas are different. This is due
to the time limits for supplying compressed natural gas to cylinders.



Bench motor tests were carried out to analyze the effect of
change in the gas injection timing on the diesel engine performance
indicators operating in the diesel-gas cycle. The diesel engine per-
formance indicators were also determined during a diesel cycle and
during a diesel-gas cycle. The analysis has established the effect of
change in the injection timing on the concentrations of carbon mon-
oxide, hydrocarbons, nitrogen oxides, and the smoke of exhaust gases
under different speed and load modes of diesel engine operation. This
effect manifests itself by a slight decrease in the concentration of
carbon monoxide and hydrocarbons, by the increase in the concen-
tration of nitrogen oxides (up to 30 %), and by a significant reduc-
tion in the smoke of exhaust gases (up to 90 %). The improvement
of environmental indicators of the diesel engine has been confirmed
when switching its operation to the diesel-gas cycle, by 10-16 %,
with similar fuel, economic, and energy indicators.

Thus, there are grounds to assert the importance of choosing and
establishing the rational value for the injection timing of compressed
natural gas, depending on the speed and load modes of diesel engine
operating in the diesel-gas cycle.

Keywords: diesel-gas cycle, compressed natural gas, natural gas
injection timing, exhaust gases.
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This paper considers the mechanism of malfunction of internal
combustion engines that implies the accelerated local wear of parts
in individual cylinders as a result of uneven distribution of dust par-
ticles that pass through the air filter in the intake system.

In order to acquire quantitative data on the effect of the struc-
ture of the intake system on the redistribution of dust in engine cy-
linders, the two-phase flow of air with dust particles in the standard
elements of the intake system was mathematically modeled.

ANSYS software package was used to solve the problem. A simu-
lation technique was devised in which the airflow was first calculated
to determine the boundary conditions for dust, after which the flow
of air with particles was calculated. The calculations were carried out
in a range of air velocities of 5-20 m/s in branching channels with di-
version angles of 45°,90°, and 135° for the most characteristic particle
sizes of 5-30 um. It has been estimated that dust particles deviate from
the air streamlines by inertia and can slip through the lateral drain the
stronger the larger particle size, diversion angle, and velocity of air.



The comparison of the simulation results with experimental
data confirmed that in the intake system of some engines, due to
uneven particle distribution, there is local abrasive wear in one or
more cylinders, which can significantly reduce the resource. This
paper shows the need to take into consideration the centrifugation
and redistribution of dust in the intake systems during the design,
modernization, expert studies to determine the causes of faults as-
sociated with faulty operating conditions, as well as to clarify the
regulations for the maintenance of existing engines

Keywords: internal combustion engine, intake manifold, two-
phase flow, dust particles, centrifugation
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The mass application of FDM technology is slowed down
due to the difficulty of selecting 3D printing parameters in order
to manufacture an article with the required characteristics. This
paper reports a study into the impact of 3D printing parameters
(temperature, print speed, layer height) on mechanical parameters
(strength, elasticity module), as well as on the accuracy of printing
and roughness of the surface of a specimen based on thermoplastic
(PLA plastic). Several batches of specimens were fabricated for this
study in accordance with ASTM D638 and ASTM D695, which
were tested for tension, geometric accuracy, and roughness. Based
on the experimental data, regression analysis was carried out and
the functional dependences of the strength, elasticity module,
printing precision, roughness of a surface on 3D printing parameters
(temperature, speed, thickness of the layer) were constructed. In
addition, the derived mathematical model underlying a method of



non-linear programming has established such printing parameters
that could provide for the required properties of a structure. The
analytical dependences reported in the current work demonstrate
a high enough determination factor in the examined range of para-
meters. Using functional dependences during the design phase
makes it possible to assess the feasibility of its manufacture with
the required properties, reduce the time to work out the process of
printing it, and give recommendations on the technological para-
meters of 3D printing. The recommendations from this study could
be used to make PLA-plastic articles for various purposes with the
required properties.

Keywords: 3D printing, process parameters, FDM technology,
tensile strength, manufacturing precision, PLA, layer thickness.
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It is advisable that parts whose shape is complex and which are
made from solid or hollow blanks should be made by means of trans-
verse and combined radial-longitudinal extrusion. The variation of
manufacturing modes, tool configurations (in the form of chambers
and rounding of the transitional sections of matrices) requires an ade-
quate preliminary assessment of the force regime and the features of
part shape formation. This paper has proposed a curvilinear kinematic
module of the trapezoidal form for modeling radial-longitudinal extru-
sion processes in the presence of matrix rounding. Given the impossi-
bility of using a quarter-circle boundary for the kinematically assigned
possible velocity field, it has been proposed to use approximate curves
in the form of zi(7) and zy(7). Taking into account the slightest devia-
tion in the length of the arc of the approximate curve z((r) and the area
of the curvilinear trapezoid bounded by it relative to a quarter of the
circle (not exceeding 0.8 % for any ratio), it has been recommended
using this particular replacement. We have performed calculations of
the value of the reduced deformation pressure inside the kinematic
module with rounding taking into consideration the power of cutting
forces at the border with adjacent kinematic modules. As an example,
the devised module with rounding embedded in the estimation scheme
of radial extrusion was analyzed. A significant impact of friction con-
ditions on the force mode and the corresponding optimal value of the
rounding radius have been identified. The resulting kinematic module
makes it possible to expand the capabilities of the energy method for
modeling cold extrusion processes involving the tools of complex form
according to new deformation schemes. That could contribute to pre-
paring recommendations on the optimal tool configuration and more
active industrial implementation of these processes.
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There are several general methods for correcting errors related
to positioning the machine tool structural units. The task to achieve
optimal manufacturing accuracy can be resolved by using a compat-
ible solution to vector equations, a variation of the shape formation
function, or applying a matrix of transfer coefficients.

However, there is no mutual relationship between various cal-
culation methods for the case of grinding flat surfaces. The methods
should be simplified and tested for the elongated shape formation
function while considering the links’ dimensions.

This paper reports a study into the accuracy of grinding flat
surfaces, determining and reducing the share of manufacturing
errors. The content of variation matrices and transfer coefficients
has been substantiated. The comparison of the orientation angles
of the grinding machine headstock relative to the machine tool bed
has demonstrated close results from all methods. These angles were
taken as machine tool errors. The calculation error does not exceed
1.5 %. The experiments are consistent with the calculations.

Different signs of the transfer coefficients in the orientation
angles of grinding machine headstocks in the matrix make it possible
to mutually compensate for the overall impact. The calculations have
shown that the accuracy of the side-end machining is largely affected
by a change in the orientation angle in the vertical plane.

The effect exerted on the accuracy of individual mated parts by
the machine tool structural units has been estimated. The calcula-
tions show that the error of positioning a part in the drum window
acquires the highest absolute values and is random in nature, which
requires a more accurate base positioning. The findings from both
theoretical and experimental studies have been applied. The mathe-
matical model makes it possible to determine the degree of scattering
the end surface around the base plane via its variance.

The measured trajectory provides diagnostic information about
the sources of error in the machine tool assembly. A task to calculate
the accuracy of the end-grinding machine tool can be solved for other
models of machine tools in the same way.



Keywords: shape formation, grinding, end, correction, accuracy,
error, variance, matrix, profilogram, structural unit.
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Modern diagnostic systems are characterized by that the flow of
diagnostic information requires significant computational resources
to process. In order to improve the reliability of the object to be
diagnosed and reduce operating costs, it is necessary to improve
procedures for analyzing diagnostic results. This paper suggests a
procedure to form the diagnostic features of locomotive nodes based
on the use of a principal components analysis. The proposed approach
is distinguished by a decrease in the dimensionality of the input set of
diagnostic features in order to select the sets of interconnected diag-
nostic parameters. Based on the selection of the sets of interconnected
diagnostic features, constructing new latent diagnostic parameters
has been proposed. A latent diagnostic parameter contains informa-
tion that combines data from several initial diagnostic features. The
result of the method is a set of latent diagnostic parameters that do
not correlate with each other and reflect the behavior of the object
to be diagnosed from different technical points. The application of
a sufficient number of latent diagnostic parameters involved the scree
test method. This paper reports the results from using the proposed
approach for treating the results from diagnosing the hydraulic trans-
missions in locomotives. The result from applying the procedure has
made it possible to propose using three latent diagnostic parameters
to assess the technical condition of a locomotive’s hydraulic transmis-
sion during bench tests. The suggested parameters contain 90 % of
the original information and reflect losses in the transmission, as well
as the load at the input and output of the transmission.

Keywords: principal components analysis, parameter informa-
tiveness, latent diagnostic parameter, hydraulic transmission.
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This paper reports a study into the durability of tillage equipment
working bodies. It has been established that the quality of surface
layers during plastic deformation depends on a series of factors. These
factors include the degree of hardening, the thickness of the hardened
layer, the size and nature of the distribution of residual stresses.

The study has shown that the technology to restore working bo-
dies that involves vibration oscillations provides for higher durability.

Investigation of deformed samples demonstrates that when
exposed to vibration treatment, the microstructure is more fine-
grained and even; the hardness of the treated surface of a plough-
share blade increases by 22—35 %. This contributes to hardening the
machined surface.

It has been established that the tillage equipment working body
wear is a random process, which is predetermined by changes in the
structural dimensions and shape of cutting elements. An analysis of
the wear distribution density of cutting elements has revealed its
compliance with the law of normal distribution.

It should be noted that the most influential geometric parameter
of a working body affecting the part’s resource is the wear depth. This
parameter determines the residual thickness of the ploughshare wall.

Data from surface-layer studies at hardening make it possible
to note a decrease in the limiting state of the examined parameters.
In particular, the wear of a ploughshare tip was 17 % less than the
limiting state.

The study of durability has shown that the amount of tillage
equipment working body wear is 1.28 times less when using vibra-
tional plastic deformation. Accordingly, when restoring plough-
shares, in order to increase the working bodies’ resource, it is more
expedient to use a method that implies the welding of tires made
from steel 45 involving sormite surfacing and vibration treatment.



Keywords: increased durability, tillage equipment working bo-
dies, surface hardening, plastic deformation.
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This paper reports an analysis of the process of heating a graph-
itized hollow electrode (GHE) during steel processing in ladle-fur-
nace. The results of the numerical modeling of electrode operation
are given. The data on the temperature field of the electrode were
obtained when electricity was supplied and during periods without
electrical loading. Values of the Joule heat released at electrode oper-
ation during the periods of metal heating in ladle-furnace were calcu-
lated; they amounted to 1.11-1.15 MW /m?. Coefficients of the heat
transfer by convection have been calculated for the inner and outer
GHE surface: 1.60 and 1.80, and 5-17 W/(m%°C), respectively.
Values of the electrode temperature gradient in the high-tempera-
ture zone were obtained, which, for the first heating period, reached
8,286 °C/m, for the third — to 6,571 °C/m. It was established that
during the cooling periods of the electrode, the temperature gra-
dient is significantly reduced and amounts to the inner surface of
379 °C/m; to the outer surface — 3,613 °C/m; the vertical plane to
the end of the electrode — 1,469 °C/m. The directions to improve the
installation’s thermal work and reduce its resource intensity during
out-of-furnace processing of steel have been defined.

It has been determined that during the periods of electrode oper-
ation with current supply, significant values of the temperature gra-
dient are observed, which are concentrated in the end part. During
the periods of operation without current supply, a locally overheated
zone forms, taking the shape of a torus flattened along the axis, which
is created as a result of the accumulation of heat from the preceding
period. The data have been acquired on the effect exerted by the gas
supply through a hollow electrode on the parameters of formation
of the high-temperature GHE regions. It has been shown that the
supply of neutral gas through a graphitized hollow electrode at
a flow rate of 0.05 m*/min shifts the high-temperature zone to the pe-
riphery by 3.5-4.2 mm, as well as reduces its height by 1.0-1.2 mm.



The study reported here could make it possible to calculate expe-
dient gas and material consumption for controlling the oxidation of
metal and slag, to reduce the consumption of graphitized electrodes,
to bring down energy- and resource costs for metal production.

Keywords: numerical modeling, ladle-furnace, graphitized hol-
low electrode, temperature gradient, boundary conditions.
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PO3POBKA E®OEKTUBHUX CKJIAIIB ®IBPOBETOHY, IIIO BUKOPHUCTOBYIOTHCA B TPAHCIIOPTHHIX
CIIOPYIAX (c. 6-11)

Nizami Ahmadov, Irade Shirinzade

PosriisinyTo MOXKIMBICT OTpUMaHHs (HibpodeToHy 3 BUCOKMMHE Jie(hOPMATHBHUMH BIACTHBOCTSIMHU IUISIXOM PETYJIOBAHHS MIKPOCTPYKTYPHU Ta
BUKOPHMCTAHHA HOTO 1IPU NIPOEKTYBAHHI TPAHCHOPTHUX CHOPY/. ByJo BCTaHOBIICHO, IO /IS CTBOPEHHS TPAHCIIOPTHUX CIIOPY/L 3 BUCOKMMH €KCILITY-
aTaliifiHUMU MOKa3HUKaMK HeoOxifHa Moaudikaiis hibpobeToHHUX cyMileil KOMIIEKCHIME l00aBKamu, ToOTO 36ibiieHHsT MiltHOCTI (hi6pobeTonHy
Ha MikpopiBzi. [lyist oTpuManst Giibl HBHOT CTPYKTYpH 6eTOHHOI MaTpuIi GyJin BUKOPHCTaHI KOMILIEKCHI I00aBKY — yJIBTPajiciiepcHa 100aBKa
(mikpocuiiika) i noBiTpoBTsATyioua gob6aska Master Air 200B. ExcriepuMeHTaIbHO I0BEIEHO, 110 BUKOPUCTAHHS TAKKMX 100aBOK 3HUKYE BOJIOIIEMEHTHE
CHiBBiHOIIEHHS 1 111e GiIblie 3MIIHIOE CTPYKTYPY OETOHHOT MATPUILI.

ByB npoBezieHnii po3paxyHOK PO3BAHTaKyBaJbHOI KOHCTPYKII Ha CHOPY/UKYBaHill 3amisHiuHil JiHii Bix cranuii Kapazar (Asepbaiizkancbka
Pecmy6unika) mo madrorasomnepepobnoro i nadroximiuroro kommiekcy SOCAR 3 Bukopucranisam hiGpoberory, MOANGhIKOBAHOTO KOMILICKCHUMI
noGaBkamu. ByB 11poBezieHnii anasiia pesyJisraTiB PO3paxyHKy pO3BaHTaKyBaIbHOI KOHCTPYKILi 3 (hibpobeToHa i 3icTasiieni Jani pesy/braTis po3pa-
XYHKY PO3BaHTaKyBaJIbHOI KOHCTPYKILT 3 hi6poGETOHY 1 pO3BaHTaKYBATbHOI KOHCTPYKILIT 31 3BUUYaitHoro 6eToHy. B pesysibrati nopiBHsAHHS 0yJ10 BCTa-
HOBJICHO, 1[0 B aHiil KOHCTPYKIIii BUKOpHCTaHHs (hibpoOeTOHY MPU3BOAKUTH 0 3MEHIIEHHS JiaMeTpa MepeTuHy pobodoi apMaTypu TUIHTH — [iaMeTp
nepeTrHy pob0Y0i apMaTypH IIMTH TIOKPUTTSI 3MEHIIYETHCS 3 &2X32 MM BIAIOBIHO /10 @32 MM y BepXHbOMY i @25 MM B HIKHBOMY psijty. Takox
30UIBIIYETHCST TPIMHOCTIHKICTD B MOPIBHSHHI 31 3BUYaiiHiM GeToHOM. TakuM YHHOM, /7S CTBOPEHHSI CIIOPY/I 3 BUCOKMMI TPAHCIIOPTHO-CKCILTyaTa-
HiltHUME TTOKa3HUKaMK HeoOXiHa Mozidikaiist hi6pobGeToHHNX cyMiliell KOMIUIEKCHIMHU J100aBKaML.

Kumouogi caoBa: hiGpoGeToH, MiKpocuitika, MiKpOCTPYKTYpa GETOHY, TPIMHOCTIHKICTh, 1ehOpMATUBHI BIACTUBOCTI, IOBrOBIYHICT, PO3BAHTAKY-
BaJIbHA KOHCTPYKILisL.
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BU3HAYEHHS JINCUIIATUBHUX BJACTUBOCTEI MATEPIAJIY THYUYKOI'O TPYBOIIPOBO/IY IIIJ YAC PO3TATY
B IIONEPEYHOMY HANIPSIMKY 3 YPAXYBAHHAM MOT0 CTPYKTYPHUX EJJEMEHTIB (c. 12-20)

C. I0. Hazapenxko, P. I. KoBanenko, A. ®. l'agpuwmok, C. A. Bunorpanos, B. I. Kpusomreii, C. O. IlaBaenko, I. B. Boiikos,
B. A. My3snuyk, I1. M. Kaxinin

IIpezicraBiieni ekcriepuMeHTAIbHI IOCTIKeHHS 3 BU3HAUEHHS [IMCHITATUBHUX BIACTHBOCTEI HAITiPHOTO TOJKEKHOTO pyKasa TUILy «T» i3 BHYTpilHiM ia-
MeTPOM 77 MM B YMOBAX CTaTUYHOTO HABAHTAKEHHS 3 YPAXyBaHHSIM CTPYKTYPHUX €JIEMEHTIB PyKaBa B IOIEPeYHOMY HATIPAMKY. /1J1s1 IpoBeIeH S BI/IIOBI/I-
HUX JIOCJI/IKEHb eKCTIePMMEHTAIIbHI 3paskiu OyJ10 BIIOKPEMIIEHO B/l PI3HIX YacThH pyKasa. Jloc/tizkeH s Gyiv POBE/IEHH] SIK Ha 30BHIITHBOMY TKAaHUHHOMY
apMYIOUOMY KapKaci, Tak i Ha BHYTPITHBOMY Ti/[POi30JII0I090MY IYMOBOMY IIapi HAIiPHOTO MOKeXKHOro pykasa. [IpoBesieHo HIU3KY HATYPHUX eKCIIEPUMEHTIB
Ha POSTSIT 31 3pa3KaMi B yMOBAX CTATHYHKX [IMKJIIB HABAHTAKEHHSI-PO3BAHTAKEHHs1. BUIPOGYBAHHST CKIIA/IA/INCD 3 7 IKJIB, SIKi TIPOBOJIINCS 13 JIBOXBHIIMH-
HIIM IHTEpPBAIOM, /UL MaTepialy pykasa. Pe3yssraTi IpoBefeHUX JOC/UKeHb TI0Ka3aIl, 10 IPH IIEPIINX ABOX—TPLOX IIHKJIAX MaTepiall JeMOHCTPYIOTh
NPOSIB KOPOTKOYACHOI MOB3YYOCT], IKa CTabLII3yEThes Ha 4—7 peskMax. Pegyisrati eKerepuMeHTanIbHuX JOC/TIKEHb OyJIi ampOKCHMMOBAHI O HOMIATHHI-
M JiinisMu TpeniB. I1in yac neopMyBaHHST 3paskiB OTPHMAHO KPUBI, SIKi B YMOBAX IUKJIIYHOTO HABAHTayKEHHSI-PO3BaHT)KeHHs (hopMyBasIi reTii ricrepe-
3ucy. [Ipu aHasti3y BIANOBIAHNX KPUBUX OyJI0 BCTAHOBJIEHO, 1110: TIO-TIEPILE, [PY IIEPIINX JBOX TPbOX [IUKJIAX HABAHTAKEHHSI-PO3BAHTAKEHHSI 3MEHIITYETHCSI
TIJIOTIA TIeTe b TicTepeancy. Ilo-apyre, KyT HaxuuI eTesIb TicTepe3ncy P KOKHOMY HACTYIHOMY IIHKJ/Ti HaBaHTaKEeHHSI-PO3BAHTAKEHHS TAKOK 3MEHIITyBaBCs.

Beranosieno, mo koedinientn aucumanii Marepiay pykasa IIpi PO3TSTY Y IIOIEPEYHOMY HAIPSIMKY IIPH NEPIIMX TPHOX PEKUMAX BUIIPOOYBAHb
3HAYHO 3MEHIIYEThCs! B tianasoHi Biz 0,49 1o 0,37. Ilpu HacTynHux BunpoOyBanHsix (1nki 4—7) koeditienty ancunarti crabinizyorses Ha pisi 0,18 st
apmyrouoro kapkacy ta 0,316 11t TyMOBOro 1Iapy.

KmouoBi coBa: gedopmarris, HamipHuil HOXKeKHUIT PyKaB, ricTepesuc, ANCUIIATUBHI BIACTHBOCTI, eKCIIePUMEHTaIbHe BU3HAUEHHS, apMyIO4nil Kap-

Kac, TiIpoi3oo0nii TYMOBHI map.
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MOJEJIOBAHHA CIIPAKEHUX IIOBEPXOHD 3 HEOBXI/IHUMU ITAPAMETPAMMU (c. 21-26)

H. II. IcmainoBa, B. M. Borau, B. B. Jle6enes, H. B. Oumiitnuk, C. 0. Manakos

3anpornoHoBaHe yIOCKOHATICHH METOIIB KPYTOBOTO i TBHHTOBOTO II€PETBOPEHHS, 17T BUKOPHCTAHHS PH IIPOEKTYBAHHI Pi3aJbHOTO iHCTPYMEHTY
i 3ybuyacTHX 3aderuieHb, 10 MICTATb CKJIA/HI CIPSUKEH] ITOBEPXHI. YIOCKOHAIEHHS METO/IB CIHPAETHCS HAa PO3POOKY MATeMAaTHYHOrO (DyHIAMEHTY
i CTBOPEHHS Ha 11iii 0CHOBI KoMIT't0TepHOI mignporpamu B cucremi MATLAB.

B mporteci mocrmimkentsa Ha 6a3i yI0CKOHAIEHHS METO/IB BUKOHAHE (hOPMYBAHHS TOYATKOBOI TBHHTOBOI KPUBOJIHIHOT TOBEPXHI i OCI KPHBO-
JIHINHOI, 110 YTBOPIOE, 3 yPaXyBaHHAM BUKJIIOUeHHS inTepdepeHiiii Ha cTajlii IPOeKTyBaHHsL.

Komruiekcre pilmeHHst Takoi 3a/{aui € BOKJIMBIM JUIsl BATOTOBJICHHST BUPOGIB METOZOM 0OKAaTKN. BHACIIIOK 1[bOTO IIPH BUTOTOBJICHH] [OYaTKOBOI
IHCTPYMEHTAJIBHOT TIOBEPXHI Pi3aJIbHOTO IHCTPYMEHTY BPAXOBYETHCSI YMOBA CIPSIKEHOCT] MiK TOYKaMU BUPOOY 1 iHCTpyMEHTY.

B pesyusrati npu mpoekTyBaHHI 3y04acTuX Iepegad i pisaJbHOTO IHCTPYMEHTY HPOMOHOBAHUMU BIOCKOHAJIEHUMHU METOIAMU 3/1HCHIOETHCS

TapaMeTpruHe 3a/[aHHs KPUBOJIHIIHOI MOBEPXHi, IPeACTaBIeHOI JBOBIUMIPDHIMI MacHBaMH, IO XapaKTepuayloTs ii koopauHatu. [l1g yHUKHEHHS



inTepdepeHIii Ha cTa/ii TPOEKTYBaHHs HEOOXI/HO MTPOAHATI3YBATH TIEPETHHI OCi KPUBOJIIHIITHOI TBIPHOI 3 TOPU30HTAIBHUME TUTONIHaMIL [le 103BO-
JT 1pK 06po0I BUPOOY YHUKHYTH I11/1pi3yBaHHsl, 3aKJINHIOBaHHs1, HeGe31e4Hoi KoHIleHTpallil Harpyri. TAKoXK iABUILYETHCS TOUHICTD | HaIHICTD
MIMPOKOTO KJIACy BUPOGIB MPH eKCILUIyaTallil B MANIIHAX Ta MEXaHi3Max i IHITNX KiHeMaTHIHUX Tap.

3a1ponoHoBate BIOCKOHAJIEHHS METOIB KPYTOBOrO i TBUHTOBOTO II€PETBOPEHHS /LI MOZEJIOBAHIS KPHBOIHIIHIX CIPSDKEHUX [OBEPXOHD, [0
BUKJIIOYAIOTH IHTEP(EPEHIII0 Ha CTa/il TIPOEKTYBAHHSI, IIPE/ICTABJISIE IPAKTHYHUIT IHTEpeC B MAIIMHOOY /1y BaHHI.

Kimouosi ciroBa: cripsikeni moBepxi, inrepdepentlis, 3y6uyacTte 3a4eIeHHsT, TeOMETPUYHI TapaMeTPH, KPYTOBHH Ta TBHTOBUIT METOIN.
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OIITUMIBAIIISI OCHOBHUX TAPAMETPIB OIMTOPHOI KOTYIIKH JIJIS HOJAPIBHEHHS IPY/IOK (c. 27-36)

Timur Nurimbetov, Sukhrob Umarov, Zulfiya Khafizova, Sarsengaliy Bayjanov, Orinbay Nazarbaev, Rahima Mirkurbanova,
Akmal Durmanov

CiabChKOTOCTIOAAPCHKI 3eMJIT BiIIPAIOTh BAXKJIMBY POJIb Y 3a0€3MeueHH] TPOI0BOJIBbYOT GE3MEeKH Ta 3aiiHATOCTI HACETIEHHS B CLTbChKIlT Mictie-
Bocri. ITpoTsirom 6arathox POKiB IIAHOBA €KOHOMIKa Y36eKucTaHy mepeadavasna BIPOILYBAHHS BOAOEMHIX KYJIBTYD, IO TPI3BEJIO 10 3HIKEHHS
TIPOJYKTUBHOCTI 3eMeJib i IiJIBUIIEHHS] BPOKAlfHOCTI. B yMOBax pMHKOBOI €KOHOMiKM HOBI iHHOBAIIiiHI TEXHOJIOTIT KOPUCTYIOTHCS BEJUKUM
TIOTINTOM He TIIbKH B CIZTBCBKOMY TOCIIOZIAPCTBI, a I B 1HIINX ray3sx.

Meroio pocimkentst 6yno o6rpyHTYBaHHS MapaMeTpiB (hPOHTATBHOTO CXIUTY OPAHKH, IO 320€3MeUYIOTh SIKiCHe BHKOHAHHS TEXHOJIOTTIHO-
IO TIPOIIECY BIAMOBIHO /10 arpOTEXHIYHMX BUMOT [IPU MiHIMAJIbHUX eHeproutpaTax 6e3 GOPO3eHHOI OPaHKH, arPOTEXHIYHUX Ta €HEPIeTHYHHX
TTOKA3HWUKIB 3MiHHUX (PPOHTATHHUX B

[Ipu BUKOHAHHI TIOCTABJIEHUX B JOC/IUKEHH] 3aBIaHb OyJIM JOCATHYTI HACTYIIHI pe3yJbrari: a — Bosorictb V=16—17 % i ymoBu HaBaHTa-
JKEHHSI 3 3 MM, 4 MM, 5 MM TPY’KHIMHU CTPIKHIME; 6 — Bosoricts V=13-14 % i giameTp Ipy:KHUX CTPIDKHIB 3 MM, 4 MM, 5 MM; B — BOJIOTICTb
V=9-10 % i niamerp npysKHUX CTPYIKHIB 3 MM, 4 MM, 5 MM.

BunpoGyBaHHs MPOBOAMIIKCS HA IPyAKaX pisHoi Bosorocti: 9—10 %, 13—14 % i 16—17 %. IIsuakicts ycranosku cranosuia 1,0 m/c. Pexo-
MEHJIOBAHA TEXHOJIOTISI MOJISITasia B pyiiHyBanai ¢pparMeHTiB rpyHTy Bosorictio 16—17 % mpu Beprukampiomy HaBantaxenni 400 H 3, 41 5 mm
npyskHuUME cTpuskHsMu Ha 86,6, 81,5, 75,1 % BiinosijHo, a npu Beprukasbiomy HaBantaxenni 1000 H — 94,4, 89,2, 81,2 % sianosinHo.

Kiouogi ciioBa: MexaHika 06po0iTKY TPYHTY, OMIOPHA KOTYIIKA /IS TOAPIOHEHHS TPYIOK, TIPY KHI CTPUsKHI, (hOPMYBAHHS MOCIBHOTO JIOKA.
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PO3POBKA JIASEPHOTIO 3D-CKAHEPA HABKOJIMIIIHHOI'O CEPEJIOBUIIA 3 BUKOPUCTAHHAM IITHXOJI-
MPOEKIIII (c. 37-43)

Lateef AbdZaid Qudr

Tpusumipna (3D) indopmarist Mpo 3aXOIUICHHST Ta PEKOHCTPYKITIO 06’€KTa, 10 iCHY€E B HIOTO CePEIOBHIIl, € BEJUKOIO TTpobemoio. Y paniit po6oTi
00rOBOPIOIOTHCST METOH JIa3epHOTo 3D -cKamyBaHHs, AKi 03BOJISIOTH OTPUMATH BUCOKY IIIBHICTD TOYOK AAHUX TOUHUM i IBUAKUM MeToaoM. Ha ocHosi
aHaJIi3y MOIEpPEHIX PO3POOOK MPOIOHYETHCS PO3POOIEHA EKOHOMIYHO eheKTUBHA CUCTEMa, 3aCHOBAHA HA KOHIIEIIIIl THXOI-IPOEKILii | KoMepIiiiHux
arapaTHUX KOMIIOHEHTaX 3 yPaxyBaHHsIM [OTOYHOI IOCATHYTOI TOYHOCTI. ByJia po3pobiieHa crcTeMa aBTOMATHYHOTO CKAHYBAHHsI JIa3ePHOL JIHIT Jist
BUKOHaHHA 3D-peKoHCTpyKIiit Ha GIM3BKIN BiAcTaHi 11 TOMAIIHIX,/0(picHNX 06'€KTIB 3 BUCOKOIO TOUHICTIO i PO3AiIbHOIO 3aaTHicTIO. CrcTeMa 3Mi-
HIOE HAMPSMOK TUIOIIIHI JIazepa 3a JIOMOMOT0I0 MiKPOKOHTPOJIEPA ISl aBTOMATHYHOTO CKAHYBAHHS Ta OTPUMAHHS OE3MEePEPBHIX JIA3EPHIX CMYT st
3D-pekonctpykii 06’extiB. [Tapamerpu cucremu Oy BigkaniOpoBami 3a J0moMOroi0 BOYA0OBAHOTO iHCTPyMeHTapio Kamibpysanus kamepun Matlab
IUIsT BUBHAYEHHS (OKYCHOI BificTaHi KaMepu i 06MEKeHb OMTUYHOTO TIeHTPY. Bysio BH3HAYECHO PIBHSAHHS MHXOI-TPOEKIIT /75T OMTUMI3aIlil PiBHSHHS
oci obeprantst npororuity. Pozpobuennii sasepuuil 3D-ckaHep HABKOJIMIIHBOIO CEPEAOBHINA 3 MHXOJ-IIPOEKIIEI0 10BIB e(heKTUBHICTD CHCTEMHU Ha
6IMBBKUX CTAIiOHAPHUX 06 €KTaX 3 BUCOKOIO PO3LIBHOIO 3AaTHICTIO 1 TOUHICTIO MpH MOXMOII BuMipioBanis B aiamazoni (0,05-0,25) mm. /ls BimoOpa-
sKeHHst pekoHcTpyKitii 3D-06’ekra i BuKkonanms kanibpysamist Kamepu OyJia Bukopucrana o6po6ka 3D-xMapu TOUOK B iHCTPyMeHTapii KOMITIOTEPHOTrO
30py Matlab, mo nigsuutye edektuBHicTs i 3HaUHO cnipontye MeTo KaniOpysanus. [Toxubka KamiOpyBaHHs € OCHOBHUM [ZKEPEJIOM MOXMOOK Y BUMIpax,
BCTaHOBJIEHO, M0 HA MOXUOKN (DAKTUYHNX BUMIPIOBaHb BILUIMBAIOTH KiTbKa IapaMeTpiB HABKOIHUIIHBOTO cepeoBuia. [Ipencrasiena miardhopma Moke
6yTl/I ocHalileHa CUCTEMOIO MEHIIIOTO €HEPrOCIOKUBAHHS, & TAKOXK KOMIIAKTHUMU MEHIITNMU ra6ap14'raM1/1.

KimiouoBi ciroBa: TpuBIMIpHI JIa3epHi cKaHepH, Bidyasisanis, KamiOpyBaHHs KaMepH, MHXOJ-TPOeKITist, 3D-pekoncTpyKIris.
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BCTAHOBJIEHHSI 3AKOHOMIPHOCTEIT IPOILIECY ITIPOKOJIY TPYHTY POBOYIM OPTAHOM 3 ACUMETPUYHUM
HAKOHEYHUKOM (c. 44-51)

C. B. KpaBens, B. M. Cynoues, C. II. Banxecuuii, B. O. IlleBuenko, O. B. Epumenko, B. M. Paryuin

HasiBHiCTh aHAITHYHNUX 3aJI€KHOCTER, SIKi OIUCYIOTh IIPOIEC CTATHYHOIO [IPOKOJLY TPYHTY POOOUNM OPraHOM 3 KOHIYHIM aCHMETPUYHUM HAKO-
HEYHUKOM, MOTPIOHO /ISt CTBOPEHHST YCTAHOBOK 3 MOKJIMBICTIO KEPYBAHHS TPAEKTOPIEIO IPOKOILY IPYHTY.

Y po6oTi posristHyTi 0cO6MMBOCTI MPOIIECY B3AEMOJIIT ACHMETPUYHOTO KOHITHOTO HAKOHETHIKA 3 TPyHTOM. OTpUMaHi aHaTi THYHI 3aI€/KHOCTI 11T
BU3HAYEHHS Or0 peakliiil Ipu CTaTUYHOMY HPOKOJIL, /ISl BIAXUJIEHHS TPAEKTOPII PyXy TOJOBKH BiJl IIPSIMOI, /ISt BCTAHOBJIEHHS PO3MIPY 30HU YIIiJIb-
HEHHsI IPYHTY 1 BEJIMYIMHU PYWHYIOUOT CHJIH, STKA /€ Ha MPUJIET/T KOMYHIKAI] Ta iHMi mif3eMHi 00’ eKTH.

Beranosiieno, 1110 3 361IbIIEHHSIM BeJMYUHN 3MIIIEHHsT BEPIITHI KOHYCY, HATIPUKJIaJ, Bizt cBoei Bici 3 0,02 M 10 0,08 M mpu giameTpi cBepAIoBUHN
0,2 M, BeJIMYMHA OIIOPY TIPOKOJY TPYHTY 30LIbIIYEThCST Maiizke B yoTupr pazu. Halibiabumii omip 10csAraeTbest Ipu MPOKOIIOBAHHI TBEPIOTO CYIICKY.

Beramnosiieno, 1110 3 pOCTOM BEJMYUHIT 3MITIEHHST BEPITUHI KOHYCY HAKOHEYHUKA BiIXUJICHHS TPAEKTOPIi 361biryeThest. HaitbinbIoro BiAXuaeHs B



MPSIMOT TPAEKTOPIT PYXY MPOKOIIOI0YA TOJOBKA OCSTAE TPH OLIBIIT 3ar0CTPEHOMY KOHYCI Ta GiIbIIIOMY aCHMETPUYHOMY BiZIXUJICHH] f0TO BEPIIMHH Ta,
HAIPUKJIAJ], B TBEPJOMY CyIicKy Moske ckiactu 1o 0,17 M nipu gosskuni npossory 10 m.

BusHaueHo, 1110 po3Mip 30HU Py#iHYBaHHs IPYHTY Moe OyTu GLIbIM Maiike Hix y 1,8 pasu NMOPIBHAHO 3 HAKOHEYHUKOM Y BUTJISIII CUMETPHY-
HOTO KOHYCY Ta Jocsaraty Bift 8 10 12 miaMeTpiB CBEPATIOBUHU 3aJIEKHO BiJl TUILY IpyHTY. MakCHMaIbHUIT THCK Ha TPUJIETTi 00’ €KTU MOKe J0CSTaTH
30,06 MIla B Tyrommactuysiit rami 1o 0,09 MIla B TBepiomy cymicky.

OtTprmaHi po3paxyHKOBi 3aJIe)KHOCTI 7IsT BUSHAYCHHS CHUIOBHX Ta TEXHOJIOTTUHIX [apaMeTPiB 3aJIe’KHO Bijl FCOMETPUYHUX PO3MIPiB acHMeTPHY-
HOTO HAKOHEYHHKa POOOYOro 0bsa/iHaAHHS MOXKYTh OYTH BUKOPUCTAHI IIPU CTBOPEHHI YCTAHOBOK 3 KEPOBAHMM CTATUYHHM IIPOKOJIOM /LIS HANO1/IbIIT
MONTHPEHNX IPYHTOBUX YMOB.

Kirouosi cioBa: Gesrpaniieiiti TeXHOIIOr, IIPOKOJI IPYHTY, iHKeHePH] KOMYHIKallil, pobo4nil opram, KepyBaHHsl PyXOM.
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BIU3HAYEHHS BIINBY 3MIHU ®A3U BIIOPCKYBAHHA T'A3Y HA IOKA3SHUKU TU3EJIA, 11O ITPAITIOE 3A
TA3OJU3EJbHUM IIUKJIOM (c. 52-60)

C. B. Kos6acenxo, A. B. Tosuk, B. B. Cimonenko

[IpoBesieHo JOCTIKEHHS TTaIMBHO-€KOHOMIUHUX, €HePreTHYHNX Ta eKOJOTIYHUX MOKA3HUKIB JIM3e/Is, MO MPAIIOE 33 Ta30U3eIbHIM I[IKJIOM.
Beranosiieno, mo ¢asa BIOPCKYBaHHS 3[11ICHIOE CyTTEBHII BIUIIB Ha TOKA3HUKN JU3e/Is1, 30KPeMa Ha BUKHIN IIKi/TMBUX PEUOBHH 3 BiAIPAI[bOBAHIMU
rasamu. Jlocrikenns (hazu BIOPCKYBaHHs rasy MPOBOAMINCE /IS 4acTOT obepTanHs Koinyactoro saxy n=1300 xs~! Ta n=1600 x5~ 1. 3a nux yacror
06epTanHs KOJIHYACTOTO BALy BUMIPH 3/[IHCHIOBAJIICH 32 TPHOX PI3HUX 3HaYeHb (asu BopckyBaHHs. BusnaueHo, mo st KoKHOI 4acToTH 06epTanHs
KOJIIHYACTOrO BaJly /JM3eJist JOLLIbHI 3HaueH s (ha3u BIOPCKYBaHHsI CTHCHEHOTO MPUPOAHOro rady pisui. Ile mosicHIOETbCst YacoBUMU OOMEKEHHSIMU
T10/IaBaHHS CTHCHEHOTO IPUPOIHOTO Ta3y JI0 IUJIiH/IPIB.

IIpoBe/ieHo cTeH0BI MOTOPHI BUIIPOOYBAHHSI, B Pe3yJIbTaTi SIKNX 3/{CHIOBABCS aHAJI3 BILINBY 3MiHH (a3l BIOPCKYBAHHS rasy Ha IIOKa3HUKU
JIM3eJIsL, 10 TPAIIOE 3a Ia30/IU3ebHUM IUKJIOM. TAKOkK BU3HAYAINCS TIOKA3HUKN POOOTH JIU3eIst 32 AM3EIbHIM [IUKJIOM Ta Ia30/M3ebHUM IIHKIAMU.
B pesyusraTi npoBezieHOro aHalisy BU3HAUCHO BIIJIUB 3MiHH (ha3u BIOPCKYBaHHS Ha KOHIICHTPAILi OKCHIY BYTJIEIIO, BYTJICBO/HIB, OKCHIIB a30Ty Ta
JUMHICTD BIANPAIbOBAHKX Ta3iB 3a PI3HUX MIBUAKICHUX Ta HABAHTAKYBAJIbLHUX PEXKUMIB poboTu ausess. Lleil BIUIMB IPOSIBASETHCS B HE3HAYHOMY
3MEHIIeH] KOHI[EHTPAIlii OKCHY BYTJIEIIO T ByTJIEBOAHIB, B 3POCTAHHI KOHI[EHTpAIlil oKcuaiB a3oTy (10 30 %) Ta 3HAYHOMY 3HITKEHI INMHOCTI Biampa-
1poBaHKx rasis (10 90 %). IlixTBeprkeHo MOHIIEH ST €KOJIOTTYHUX OKA3HUKIB U3eJIst IIPH IepeBe/ieHH ] Horo Ha po6OoTY 3a ra30/[H3eIbHIM IIHKJIOM
Ha 10—16 % npu nogiGHUX NATNBHO-eKOHOMIYHKX T2 €HEPreTUYHHUX TTOKa3HIKaX.

TakiM YMHOM, € M/ICTABH CTBEP/IKYBATH PO BaXKJINBICTh BUGOPY Ta BCTAHOBJICHHS J0IIIBHOTO 3HaYeHHs! (Dasu BIIOPCKYBAHHsI CTHCHEHOTO MPHU-
POJIHOTO Ta3y B 3aJIeKHOCTI Bijl HIBHKICHOTO Ta HABAHTAKYBAJIBHOIO PEKUMIB POOOTH Ji3elist 3a poOOTH 32 Ta30/AN3eIbHIM [IKJIOM.

Kmo4oBi ciroBa: ra3o/iu3esbHAI UK, CTUCHEHWI TIPUPOTHIN Ta3, (ha3a BIIOPCKYBaHHS Ta3y, BiIIPAI[bOBaHI ra3u.
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PO3POBKA MOJIEJI TEUII MOBITPS 3 YACTUHKAMM ITIJIY BO BIIYCKHI CUCTEMI JIBUTYHA BHYTPIIITHHOTO
3IrOPAHHA JOPOKHbOI'O TPAHCIIOPTHOTI'O 3ACOBY (c. 61-69)

0. B. Capaes, O. E. Xpynes

Po3riistnyTo MeXaHi3aM HECTIPaBHOCTI aBTOMOOLIBHUX IBUTYHIB BHYTPIIIIHBOTO 3rOPSIHHS, SIKiil OMICYE MPHCKOPEHMUI JIOKAIBHII 3HOC IeTallell B OKpe-
MUX IIMJIH/IPAX B Pe3yJIbTaTi HePiBHOMIPHOTO PO3IOJIILY Y BIYCKHIIT CHCTEMi YACTHHOK TTHJLY, 1110 TIPOXOJSATH Yepes HOBITPSHUIL (istbTp.

3 MeTOI0 OTPUMAaHH: KiJbKiCHUX JaHUX TIPO BILIMB KOHCTPYKIi BIIyCKHOI CHCTEMH Ha IIepepO3IOALT Ty IO MIIHAPaX ABUTYHA BUKOHAHO Ma-
TeMaTU4He MOJeJIIOBAaHHs ABO(A3HOI Teuil MOBITPS 3 YaCTUHKAMU 1MLy B TUIOBHUX €JIeMEHTaX BIyCKHOI CHCTEMIU.

Jlist BUpIlCHHS 3aBJaHHs BUKOPHCTOBYBaBCs porpamumii komruieke ANSYS. Byza pospobiieHa MeTO/MKa MOZICTIOBAHHS, Y SIKIl JUIst BUSHAYCHHST
IPAHIYHUX YMOB JUUISI IIMJTY CIIOYATKY BUKOHYBABCS PO3PAXyHOK Tedii ITOBITPsL, I1icJIst 4Oro HPOBOAMBCS PO3PAXYHOK Tedil MOBITPsI 3 yacTHHKAMIL Po3paxyHku
MIPOBOJIMJINCS B JUAMA30HI IBIAKOCTE TOBITPst 5—20 M/C 117151 PO3rasly’KeHHsI KaHaJIiB 3 KyTamu BiBoais 45°,90° 1 135° st HaliGLIbII XapakTepHIX PO3MIPIB
qacTHHOK 5—30 MKM. PO3paxyHKOBIM IIISIXOM BCTAHOBJICHO, 0 YACTHHKHU MUY 34 IHEPITHEIO BIXIJIIOTHCST BiJl JTIHiiT CTPYMY MOBITPST i MOJKYTb ITPOCKAKY-
BaTy OiYHKIT BB THM cruibHille, YiM OliIblie PO3MIP YACTHHKH, KYT Bi/[BE/IEHHS Ta IBU/IKICTb HOBITPSL.

[TopiBHAHHA pe3yIbTaTiB MOJIEIIOBAHHS 3 JOCBIYEHUMU JIAHUMH IiITBEPAUIIO, 110 Y BITYCKHIll cucTeMi 1eAKNUX JABUTYHIB 1IJIAXOM HEPIBHOMIPHOTO PO3-
TMOJIJTY YaCTOK BUHUKAE JIOKAJIbHIIT aOPA3UBHUI 3HOC B OAHOMY 200 AEKIIbKOX IIUITHAPAX, SIKUIT MOYKe 3HAYHO 3HU3UTH pecypc. [lokazana HeoOXiHiCTh Bpa-
XyBaHH: eHTPU(DYTYBAHHS 1 TIePePO3HO/ILJTY ULy Y BIIYCKHUX CHCTeMax P MPOEKTYBAHHI, MOJIEPHI3allil, IIPOBE/IeHHI eKCIIePTHUX J0CJI/IKEHD 3 BU3HAYCH-
HsI IPHYKH HECITPABHOCTEI, [OB'SI3aHIX 3 HOPYIIEHHSIM YMOB eKCILTyaTallii, a TAKOXK JUIsl YTOYHEHHS PeryiaMeHTiB 0OC/yTOBYBAHHS BIKE ICHYIOUNX JABUTYHI.

Kimio4oBi ciioBa: 1BUTyH BHYTPIIIHBOTO 3rOPSIHHSI, BILyCKHUIT KOJEKTOP, ABO(A3HE Tedist, YaCTUHKI Ty, HeHTPUQYTYBAHHSL.
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BU3HAYEHHS ITAPAMETPIB ITPOLIECY 3D-APYRY 3A TEXHOJIOTIEIO IIOITAPOBOTO HAIITABJIEHHA IINIACTUKA
JJIA BUTOTOBJIEHHA BUPOBY 3 IOTPIBHUMHW KOHCTPYKTUBHUMU ITAPAMETPAMM (c. 70-80)

0. O. Bam6oun, A. B. Konaparses, C. M. ITyprina, M. A. Illesuosa
Macoge Bukopucrarts FDM-TeXHOJIOTIT TaibMy€eThCst uepes MeBHY CKIaIHICTh, OB I3aHy 3 BUGOPOM mapameTpiB 3D-ApyKy /uist CTBOPEHHsS BUPOOY

3 HeOOXIHUMU XapaKTePUCTUKAaMU. B namiii cTaTTi npeicTaBIeHo A0C/iUKeH s BIUIUBY mapaMeTpis 3D-apyky (Temieparypa, MBUAKICTD APYKY, BICOTA

1mapy) Ha MeXaHivHi rapamerpy (MilHICTb, MOJLYJTb IIPY’KHOCTI ), & TAKOK Ha TOUHICTD JIPYKY i IMOPCTKICTb MOBEPXHI 3paska Ha ocHOBI Tepmorutacty (PLA).

Jlist ocmiprer st Oy BUTOTOBJICH] KislbKa mapTiil 3paskis 3a crangapramu ASTM D638 u ASTM D695, na sikux Oysiit mpoBe/icHi BUIPOOYBaHHsT Ha




PO3TSITHEHHS, BU3HAYCHHST TEOMETPIUIHOI TOYHOCTI 1 IopeTKocTi. Ha mmiicTaBi OTpUMaHX eKCIIepPUMEHTATBHIX JAHIX GYII0 IPOBEICHO PErpeciitimmii anari3
i moGyoBaHi (pyHKITOHAIbHI 3a/IEKHOCTI MIITHOCTI, MOJLYJIsI [IPY’KHOCTI, TOYHOCTI IPYKY 1 IOPCTKOCTI 10BepXHi Bij napamerpis 3D-apyky (temieparypa,
MIBU/IKICTD, TOBIIMHA mapy). KpiM Toro, Ha mizicTaBi OTpUMaHOI MAaTEMATUYHOI MOJIEJTi METOJIOM HEJIHIHOTO TIporpaMyBaHHs Gyl BUSHAYEH] TapamMeTpu
JPYKYBAHHSL, 10 326e31e4yI0Th HeOOXIIHI BJIACTUBOCTI KOHCTPYKILi. OTpuMani B po6OTi aHaITHYHI 3aJI€e5KHOCTI MAIOTD IOCUTDh BUCOKNUIT KoedillieHT geTep-
MiHallil B pO3IVISIHYTOMY /lialla3oHi mapameTpiB. BukopucTanHs 1nx (hyHKILIOHAIbHNX 3a/Ie;KHOCTEI Ha eTalli IPOeKTYBAHHS KOHCTPYKILii /103BOJIS€ OIIHUTI
MOSKJIHBICTD BUTOTOBJICHHSI KOHCTPYKITT 3 HEOOXITHUMI BIACTHBOCTSIMIL, CKOPOTUTH YaC HA Bi/MPAIIOBAHHS TPOIleCy 1i IPYKYBAHHsI i IATH PeKOMEHJIAIL
010 TeXHOOTIuHNX mapameTpis 3D-xpyky. [Ipeacrasieni pekoMenaaii MOKHA BUKOPUCTOBYBATH JIJIsI BUTOTOBJIEHHS BUPoOiB 3 PLA-1umactuka pisroro
MPUBHAYEHHST 3 TOTPIOHNMH BIACTHBOCTSIMIL
Kiouosi caoBa: 3D-/pyk, napamerpu poiiecy, FDM-rexHosiorist, Mil[HiCTbh Ha PO3TITHEHHS, TOUHICTh BUrotosenus, PLA, ToBuina mapy.
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PO3POBKA KIHEMATUYHOI'O MOAYJIA 13 SAOKPYIVIEHHAM 1A MOJIEJIIOBAHHA ITPOLIECIB KOMBIHOBAHOI'O
PAJIIAJIbHO-TIO3/TIOBKHBOTO BUABJIIOBAHHS ICTPYMEHTOM CKJIATHOT KOH®ITYPAIIIT (c. 81-89)

H. C. Ipyaxiua, 1. C. Axies, O. €. Mapkos, 0. B. CaBuenko, JI. II. CyxoBipcska, JI. B. Taran

Cxmaani 3a (hopmoIo zerasni i3 CymibHuX ab0 TMOPOKHUCTUX 3arOTOBOK MOIIJIBHO BUTOTOBJSATH CIHOCOOaMH MOMEPEYHOTO 1 KOMOIHOBAHOTO
palia/ibHO-TI03/10BKHBOTO BU/IABJIOBaHHs. HasiBHicTb Bapiaiii TexHosoriyHUX pesknuMiB, KoHbirypaiii incTpymenTy (y BUIIsiai (acok Ta 3a0k-
PyTJIeHb IEPEXiAHNUX JISTHOK MaTPHILb) Ha BUPOOHUIITBI BUMArae HasiBHOCTI a/[eKBATHOI MONIEPEHBOT OI[IHKU CHIJIOBOTO PEKUMY Ta 0CO0MMBOCTEN
¢opmoyTBOpeHHs leTasi. 3arponoHOBAHO KPUBOJIIHIITHII KiHEMAaTHYHUIT MO/LYJIb Tpatelei1anbHo1 (hOpMIU /LT MOZIETIOBAaHHS TIPOIECiB pajlialbHO-
[103/I0BKHBOIO BU/IABJIIOBAHHS 13 HAsIBHICTIO 3a0KPYIJIEHHsI MAaTPHLi. BpaxoByiouu HeMOMKINBICTD BUKOPUCTAHHS [JIsI 32/[aHOT0 KiIHEMATIYHO MOXK-
JIMBOTO TOJIS TIBU/IKOCTEN MesKi y BUIJISILL YBEPTi KOJIA, 3aMPOIIOHOBAHO BUKOPUCTAHHST HAGJIMKEHNX KPUBUX BUTIIsLY z1(7) Ta zo(7). 3 orssay Ha
HaiiMeHIIe BiXUICHHST TOBKIHU IyTH HAGIMKEH0T KpUBOI z1(7) Ta IO KPUBOIHIIHOI Tpamertii, o o6MeXeHa Helo, BiIHOCHO uBepTi Kosa (e
nepesuiiye 0,8 % 3a Oy/ib-sIKUX CIIIBBIZHOIIEHD ), PEKOMEH/[0BAHO BUKOPUCTaHHsI caMe 11iel 3aminu. [[poBe/ieHO po3paxyHKHN BeJIMYMHY TPUBEIEHOTO
TUCKY JiehopMYBaHHS BCepe/IHi KIHEMaTHYHOTO MOJLYJIS i3 3A0KPYTJICHHSIM i3 ypaXyBaHHSIM MOTYKHOCTEN CHUJI 3Pi3y Ha MEXKi i3 CyMiXKHUMU KiHeMa-
THUYHUME MOJYJISIMU. Y SIKOCTI IPUKJIQ/LY TPOAHaI30BaHO BOYIOBAHHICTD PO3POOIEHOTO MOYJIsI i3 3A0KPYIVIEHHSIM Y PO3PaXyHKOBY CXEMY pajliaib-
HOTO BHJABJIOBaHHSA. BUABIEHO CyTTEBHII BIIMB YMOB TepPTsd Ha CHJIOBHII PEKHM Ta BiJIOBiIHE ONTHMaabHE 3HAYEHHS Pafiycy 3a0KpyTJIEHH.
Pospobuiennii KiHeMaTHUHUIT MO/LYJIb JI03BOJISIE POSIIMPUTH MOKJIMBOCTI €HEPTeTUYHOrO METO/LY /LISl MOJIEJIIOBAHHS TIPOIECIB XOJIO/HOTO BH/IaB-
JIOBAHHS 13 CKJIaAHOIO (hOPMOIO IHCTPYMEHTY 3a HOBUMU cxeMamu feopmyBanns. Lle cnpusitume BUpOGJIEHHIO PEKOMEHAIIIN TIO/I0 ONITHMAILHOT
KoHpiryparii iHCTpyMeHTY Ta GiIbIl AKTHBHOMY BIIPOBAIIKEHHIO TaHIX MPOIECIB Ha BHPOOHUIITBI.

KirouoBi ciioBa: MojiesioBaHHsI IIPOIIECiB KOMOIHOBAHOTO BUJIABJIIOBAHHS, KOH(Irypallist IHCTPYMeHTY, KIHeMaTHYHII MOJLYJIb, EHEPreTHYHUIT METO/L.
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BILIMB ®OPMOYTBOPEHHS HA TOUHICTD IIJII®YBAHHS TOPIIIB ITPH KOMITEHCAIIIi BEPCTATHHUX
IOXHUBOK (c. 90-96)

A. B. Pynuk, B. M. Uynpuna, B. A. Pyaux

Biztomi iekiibKa 3araibHIX METO/IIB KOPEKIIil MOXUOOK TOJI0KEHHS BEPCTATHUX JIAHOK. 3a/1ady OTPUMAHHST OTITUMAIBHOI TEXHOJIOTTYHOT TOYHOCTI MOXK-
Ha PO3B’s3aTH CYMICHUM PIlICHHSM BEKTOPHUX PIiBHsIHb, Bapiaricio GpyHKItil (hopMOyTBOpEHHs, a60 i3 BUKOPUCTAHHSIM MaTPUILl IIEPEAATHIX KOCMIIIEHTIB.

OjiHaxk BiiCyTHIl B3aEMHMIT 3B’30K MixK PI3HOMAHITHUMW METOlaMM PO3PAXYHKY /IS BUMAJAKY HLTi(DyBaHHS MIIOCKUX HOBEPXOHb. MeToau ¢Jrijy
CIPOCTUTH Ta TIEPEBIPUTH 15 TIOJI0BKeHOT (DyHKIIIT HOPMOYTBOPEHHS 1IPK BpaXyBaHHI PO3MipiB JIAHOK.

Pobota npucBsiuena 0CIiKEHHIO TOUHOCTI MITi(hyBaHHS IOCKUX TOBEPXOHb, 30KPEMa BUSABJICHHIO 1| 3MEHIIEHHIO 0JI TEXHOJOTTIHIX TIOMUJIOK,
1110 BXOJIATD /10 3arasibHoi. OGrpyHTOBaHNMIT 3MiCT MaTPUIlb Bapiallil Ta nepegatHux koedinientis. [IposeseHi mopiBHAHHs KyTiB opieHTalii mtidysaib-
HOT 6aGKHU BiJIHOCHO CTAHWHK BEPCTATY MOKa3au OJIU3bKi pe3yJIbrat [ist yeix Metofis. LIl Kyt npuiiHsaTo y sikocti BepcratHux moxubok. [Toxunbka
pospaxyHKiB He iepebinpinye 1,5 %. Jlocmian y3roaKyioThes 3 po3paxyHKaMIL.

Pisni 3naky meperaTHuX KoedillieHTiB I KyTiB opienTarfii nurihyBaabunx 6ab0K y MaTPHUIli [03BOJSIOTH B3AEMHO KOMIIEHCYBATH 3aTabHITI
BIIMB. PO3paxyHKH JI0BEJIH, 10 HA TOYHICTH 0OPOOKU TOPILs GIJIBIIOI0 MIPOIO BIIMBAE 3MiHA KyTa OpieHTaIli y BEPTUKAIbHII IIIOIIHI.

[lepeBipeHuii BIUIMB Ha TOUHICTH OKPEMUX CHPSIKEHb JIAHOK BepeTaty. Po3paXyHKH MOKa3yloTh, 110 MOXMOKa Oa3yBaHHs ieTasli y BikHI GapaGaHy Mae
HA61Ib1I AGCOTIOTHI 3HAYCHHS Ta BUITQIKOBUIT XapaKTep, 110 HOTpedye GLIbII TOUHOTO GasyBaHHs. 3aCTOCOBAHII MaTePiall SIK TEOPETUYHNUX, TAK 1 €KCIIepu-
MEHTAJIBHIX JI0C/I/UKeHb. MareMaTndHa MOJIeJb I03BOJISIE BUBHAYMTH Mipy PO3CIOBaHHSI TOPIIEBOI OBEPXHI HABKOJIO 0230BOI IUIONMHI Yepe3 ANCIIEPCIIO.

BumMipsita TpaekTopist Hece MiarHoCTUyHy iHhOPMAIIIIo PO Kepesia MOXUOOK CKIAMAHHH BepeTary. 3a/aya Po3paxyHKy TOYHOCTI TOPIeBO-NLTidy-
BAJILHOTO BepcTata Moke OyTH BUPIlIEeHa aHAJIOTTYHO JUIsl IHIINX MOJleJIell BepeTaTiB.

Kmouosi cioBa: hopmoyTBOpeHHs, LidhyBaHHS, TOPEIlb, KOPEKIIist, TOYHICTh, TTOXHOKA, ANCIIepCis, MaTpuils, mpodisorpama, JTaHKa.
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PO3POBKA METOIUKN ®OPMYBAHHS JIATHOCTUYHUX ITAPAMETPIB IOKOMOTHBIB 3 BUKOPUCTAHHSAM
METOAY I'OJIOBHUX KOMIIOHEHT (c. 97-103)

B. €. Boauap, O. b. Oukacos
XapakTepHuM JUisi CyYacHUX JHArHOCTHYHUX CHCTEM € Te, IO MOTIK AIarHoCcTUyHOl iHndopMaliil BUMarae 3Ha4HUX 0GUUCITIOBAIBHIX PECYPCIB ISt

06poOKN. 3 METOIO MiBUIIECHHS HATIHHOCTI 06’€KTa IIarHOCTYBAHH i CKOPOUECHHS EKCILTyaTalliiiHuX BUTPAT HEOOXITHO YAI0CKOHATIOBATH METO/IN aHATTI3Y

peayanaTiB I[ial‘HOCTyBaHHH. 3aHp0HOHOBaHa METO/ITUKa (t)OpMyBaHHH I[ial'HOCTI/ILIHI/IX O3HaK By3JIiB JIOKOMOTHBIB 3aCHOBaHa Ha BI/IKOpI/ICTaHHi METO/y ro-



JIOBHUX KOMITOHEHT. OCOBIMBICTIO 3aIPONIOHOBAHOTO TIXO/LY € 3HIKCHHST PO3MIPHOCT] BXI/IHOT MHOKIHHU JHATHOCTHYHIX O3HAK 3 METOIO BH/JICHHS Hab0-
PiB B3aEMOIIOB sI3aHUX larHOCTUYHKX HapameTpiB. Ha mijicrasi BuzinenHst HaGopiB B3aEMOIIOB'SI3aHUX JIArHOCTMYHUX O3HAK 3alIPOIIOHOBAHO CTBOPEHHS
HOBUX JIATEHTHUX AIarHOCTUYHKX MapameTpiB. JIaTeHTHuMIT iarHOCTHYHUIA TapaMeTp MicTHTh B co0i iH(OpPMAILiIo SKa MOEIHYE TaHHI JIeKITbKOX BXIIHUX
JIarHOCTUYHUX O3HAK. Pe3ysbratoM 3actocyBaHHsI METOAY € HabIp JIATEHTHUX JIarHOCTHYHUX IapaMeTpiB, SIKi He KOPeIooTh Mixk co6o0. OTpumani
JIarHOCTHYHI MapamMeTpy BiloOPaKkaoTh NOBEIHKY 00'€KTa IarHOCTYBAHHS 3 PISHUX TEXHIYHNX cTOPiH. [IpK BU3HAYEHH] I0CTaTHBOT KIIbKOCT JIATEHTHHUX
JiarHOCTUYHUX HapaMeTpiB BUKOPHCTAHO METOJ| «KaM'sSTHOTO CXHILY».

Hasezeni pe3yJibrati 3acTOCYBaHHsI 3alIPOIIOHOBAHOTO THAXOLY PH 00pOOIIi Pe3yIBTaTiB AIarHOCTYBAHHS TIAPABIIYHUX MepeIay TeIIOBO3IB Ha
BUIIPOOYBATBHOMY CTEHIi TC/IST TIPOBEIEHHS KAl TAIBHOTO PEMOHTY.

B pesyJibrati 3acTocyBaHHs METOAMKY 3AIIPOIIOHOBAHO VIS OLIHKU TEXHIYHOTO CTAHy TiPaBIIYHOI epeadi TeIIoBo3a Mpu CTeHA0BUX BUIIPOOY-
BaHHSIX BUKOPUCTOBYBATH TPH JIATEHTHI JiarHOCTHYHI napamerpu. Busnadeni mapamerpu mictsars 90 % BXinHoOi iHdopMmartii i BifoOpaxaoTh BTpaTn
B Ilepe/iadi, HaBaHTa’keHHs Ha BXOJ 1 BUXOi Iepe/aui.

Po3smipHicTb BXi/{HOT MHOKMHY 3 14 liarHOCTUYHUX ITapaMeTPiB CKOpOYeHa /10 3 JIATeHTHUX T1apaMeTpiB.

KmouyoBi ciioBa: MeTOZ TOJIOBHIX KOMIIOHEHT, iH(OPMaTHBHICTD TapaMeTpa, JaTeHTHUIT JiarHOCTHYHUIT TapaMeTp, TipaBiIivHa nepeaya.
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BILIVB BIBPAIIITHOT OBPOBKH HA IIJBUIIEHHS JOBTOBIYHOCTI POBOYIX OPTAHIB IPYHTOOBPOBHHIX
MAIIIHH (c. 71-75)

A. A. lynnikos, O. B. Isankosa, O. B. TopGenko, A. O. Keremem

[ocoipkena 0BroBiunicTs pO6OYUX OpraiB rpyHTo00poOHOI TexHiku. BeTaHoBaeHO, M0 SKICTh MOBEPXHEBUX IHAPIB i YaC MJIACTHYHOTO Jie-
GopmyBaHHS 3a/1€KUTD Bijl 1IJOTO Py MOKa3HUKIB. [[MMM TTOKa3HUKAMM € CTYIiHb 3MilHEHHS, TOBIIMHA 3MII[HEHOTO IIapy, BeJMYMHA i XapaKkTep
PO3IIOILTY 3aINIIKOBUX HAIIPY’KEHD.

[IpoBezeni moCaiKEHHs 103BOIAIOTH KOHCTATYBATH, TIIO TEXHOJIOTIST BIIHOBIEHHs POOOUNX OPraHiB 3 BAKOPHCTAHHAM BiOpAIliiHIX KOJMBAHD 3a-
Geareuye OLIBII BUCOKY 3HOCOCTIHKICTD. JlocmipkeHns 1ehopMOBaHIX 3PasKiB CBifuaTh, 1110 npu Bibpalliiiniii 06po6iti MikpocTpyKTypa Oi/bIi APiGHO-
3epHuUCTa | piBHOMIpHA; Ha 22—35 % 3pocrae TBepicTs 00pobiieHol noBepxHi je3a emena. Ile cupusie aminenH0 06podiieHoi oBepxHi. Beranosieno,
110 3HOIIYBAHHSI TOBEPXOHb POOOUMX OPTaHiB IPYHTOOOPOOHOI TEXHIKM € BUMAZKOBUM IIPOIECOM, 110 00YMOBJIEHHIT 3MiHAMI KOHCTPYKTHBHUX PO3Mi-
piB i hopmu pixkyunx eseMeHTiB. AHAJI3 I[IIbHOCTI PO3NOIIIY 3HOCY PixKYyUHX eJIeMEHTIB TI0Ka3aB MiINOPSIKOBAHICTh 3aKOHY HOPMAJIbLHOTO PO3IO/ILTY.

Cutijt BiAMITHTH, 1110 HAROIIBII BIIMBOBUM F€OMETPUYHUM [TAPAMETPOM PoOOUOro OpraHy, 10 BILIMBAE Ha Pecypc AeTali, € rinbuna 3Hocy. Januit
rapaMeTp BIU3HAUAE 3AIUIIKOBY TOBIIUHY CTiHKU JICMEIILY.

Jlani jociipkenb HOBEPXHEBOIO IIapy 1P 3MIIHEHHI J03BOJIAIOT KOHCTATYBATH 3MEHIIEHHS IPAHIMYHOrO CTaHy JIOCJi/UKYBaHUX IapaMeTpiB.
30KpeMa 3HOC HOCKA JIEMETITiB CKJIaB Ha 17 % MeHIe rpaHNYHOTO CTaHY.

TIpoBesieni HOCITI/UKEHHST 3HOCOCTIIKOCTI TIOKA3aJIH, 1110 BEJIMYUHA 3HOCY POOOYKX OpraHiB rpyHTo06poOHOi TexHiku B 1,28 pasut MeHIIe Mpu BUKOPIC-
TaHHi BiGpaniiiHoro macTndHoro jgedopMyBaHHst. BioBiAHO IPU BiIHOBJIEHHI JIeMeIIiB /ISt MiIBUIEHHST pecypey poOOYKX OpraHiB OiJIbil AOI/IbHIIIE
BUKOPHCTOBYBATU METOJI, CYTh SIKOTO MOJISITAE B IPUBAPIOBAHHI 1IIUH 31 CTaI 45 3 HAIIABJIEHHSIM COPMARTOM 1 BIOpaIliiiHoO 06pO6KOH0.

KiouoBi cioBa: 1ij(BUIIEHHS JIOBrOBIYHOCTI, IPYHTOOGPOOHT po6oui opraHit, 3MillHEHHSI [IOBEPXH, IIacTHYHE JehOPMYBaHHS.

DOI: 10.15587,/1729-4061.2021.230002
BCTAHOBJIEHH 3MIH TEMIIEPATYPHOTO I10JISA TPA®ITOBAHOTI'O IIOPOSKHIUCTOI'O EJIEKTPO/IA 3A
INEPIOJAMH OBPOBKH METAJIY HA YCTAHOBIII «KIBHI-ITTY» (c. 109-115)

B. O. Py6an, O. M. Crosinos, K. I. Hizsies, €. B. Cunerin

Bukonano anasnis nporecy Harpiy rpacditosaroro noposxkuucroro enekrpoga (FIIE) npu o6po6ii crasi Ha yeranoBii «kisui-miv». Haseneni pe-
3YJIBTATH YUCENBHOTO MOJIEMIOBaHHs Po6oTH esekTpozia. OTprMaHi aHi TeMIepaTypPHOTO MOJIsl eJIEKTPOJIA TIPU TI0fladi eJIeKTpoeHepril i B nepiogax 6e3
eJleKTpOHaBaHTaKeHHs. PospaxoBaHi 3HaueHHst [[’KOyJIeBOI TEILIOTH, 110 BUALISETHCS B Poleci poOOTH e1eKTPo/a B IEPIojiN HArPIBY METAILY HA YCTAHOB-
10 «KiBII-miv», stki cxuam 1,11-1,15 MBt/m3. Bukonanuii po3paxyHok KoedillieHTiB TerIoBi;iadi KOHBEKIHEO /15T BHYTPINIHbOI i 30BHIIIHBOI TIOBEPXHi
T'TIE snauenns sKoro, Binosiano, ckaamu 1,601 1,80 ta 5-17 Br/(m%°C). OTpumani 3HadeHHs TeMIIepaTypPHOTO IPA/IiEHTy eIeKTPO/Ia B BUCOKOTEMITepa-
TYPHiil 30Hi, SIKi 15T Trepioro Trepiofy HarpiBy mocsiranm 8286 °C /M, a Tpetboro 110 6571 °C /M. Beramosiieno, 110 B mepio/iit OX0TOKEHHST eIEKTPOITY Tpa-
JUEHT TeMIIepaTyp CYTTEBO 3HIKYETHCSI i CTAHOBUTD /10 BHYTPilHboi nosepxui 379 °C/m; 10 3oBHinmboi nosepxui 3613 °C/m; i BepTukasbHiii miommui 10
Topus enekrpona 1469 °C/m. Busnaueni HanmpsMKK MOKPAIEHHS TEIIOBOI POOOTH YCTAaHOBKHY 1 3HMKCHHSI PECYPCOBUTPAT MPH MO3AIIHINA 06pobi cTasi.

Busnaueno, 1o B nepiozu exciuiyarariii eJiekTposa 3 1mojadeio CTpyMy BiZI3HAUAETLCS ICTOTHI 3HAUEHHS TPAIEHTY TeMIleparyp, sKi 30cepe/KeHHi
B TOpIEBiil yacTuni. B nepiogu excrutyaraiii 6e3 mogadi cTpyMy CIOCTEPIra€ThCsl YTBOPEHHST JIOKAILHO MEPErpiTol 30HH, M0 Mae (hopMy CILTIONIEHOTO
Y3JI0BXK OCi TOpa, sika chopMyBasiacst B pe3yJIbrari akyMyJIsIlii Teria rmonepeanboro mepioxy. OTpuMai aHi, 110710 BIVIMBY HO/a4i ra3y yepes MOPOKHIC-
THH eJIEKTPOJL Ha apaMeTpu (hopMyBaHHst BucokoTemieparypuux obuacreii [TIE. TTokasato, 1o mojiaua HeliTpaibHOro ra3y yepes rpaditoBaHuii moposk-
HUCTH estekTpo/ 3 BuTpatamu 0,05 M3 /XB 3Milllye BICOKOTEMIIEPATYPHY 30HY /10 Tiepudepii Ha 3,5—4,2 MM, a Takosk 3MeHInye il Bucoty Ha 1,0—1,2 Mm.

TIpoBezieHi KOCTIZKEHHS I03BOJISATh BUKOHATH PO3PAXYHKHU JIOIIJIBHUX BUTPAT Tady i MaTepiasy Jiuisl PeryJIioBaHHS OKUCIEHOCT MeTasly i 1LIaKy,
3MEHIINTH BUTPATH IPadiTOBAHOTO €IEKTPO/IA, 3HU3UTH €HEPTrO- 1 PECYPCOBUTPATH Ha BUPOOHUIITBO METAILY.

Kmo4osi cioBa: uncesibHe MOJIETIOBAHHS, YCTAHOBKA «KiBII-T114», TpadiTOBaHNII ITOPOKHUCTHIT €JIEKTPO/L, TPA/LIEHT TEMIIEPATYP, IPAHUYHI YMOBH.




