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The object of this study is the vibration signals received from
engines with existing defects. The problem that was solved within the
framework of this work arises from the need to construct an accurate
and reliable system of prognostic diagnostics, capable of automatical-
ly recognizing malfunctions in electric motors, despite the influence
of external noises, complex operating conditions, and the similarity of
characteristics of signals of various types of defects.

The essence of the results is the devised methodology, which
includes several stages of vibration signal processing and the use of
a convolutional neural network (CNN) for the identification and classi-
fication of engine states. At the first stage, the signal is processed in the
time domain, in which its main characteristics are analyzed. The signal
is then transformed into the frequency domain using a Fast Fourier
Transform (FFT) to extract its spectral components. To obtain a more
informative representation of the signal, the short-time Fourier trans-
form (STFT) is applied, which makes it possible to obtain a time-fre-
quency characteristic in the form of a spectrogram. The resulting spec-
trograms represent a vibration signal in a form suitable for processing by
a convolutional neural network, which performs their further analysis.

The use of CNN as the main analysis tool allowed us to achieve
high results in the classification of engine states. According to the
results of experiments, the model showed 100 % accuracy in detecting
various types of engine malfunctions, including the most difficult to
diagnose conditions. This high level of accuracy is due to the neural
network’s ability to efficiently process spectrograms and detect hid-
den patterns in the data. In addition, the application of STFT ensured
the preservation of critical time-frequency information that is not
available for use with only conventional FFT.

The main advantage of the proposed approach is its versatility and
adaptability to different types of engines and malfunctions. The me-
thodology can be used under industrial conditions for automated mo-
nitoring of equipment condition. This makes it possible to accidentally
detect malfunctions, prevent emergencies, reduce maintenance costs,
and increase the overall reliability of the equipment. The proposed ap-
proach is particularly useful in applications in which high diagnostic
accuracy and fast response to engine state changes are required.
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The object of this research is the dynamical performance of ho-
rizontal lathe spindle systems, which encounter challenges related to
vibration and structural integrity during high-precision machining.
In particular, the study aims to improve the system’s dynamic per-
formance by raising its first natural frequency to minimize chatter
and bolster its capacity to endure operational stresses. The process of
optimization was done by utilizing Response Surface Methodology
in conjunction with Analysis of Variance, two methodologies that
are acknowledged for their efficiency in statistical analysis and ex-
perimental design. Modifications were made to the spindle design in
two stages: first, the rear bearing location (located at the end of the
spindle opposite the chuck) was optimized, and then the shaft geo-
metry was adjusted to improve natural frequency and stress resistance
while keeping the overall mass of the system the same. The optimized
design achieved an increase in the first natural frequency (from
529.47 Hz to 852.52 Hz) and an enhancement in stress capacity (from
250 MPa to 48.98 MPa), as confirmed by ANSYS V19 simulations.
By shifting up the value of the first natural frequency, chatter is less
likely to occur. This leads to more stable performance and better ma-
chining accuracy under higher operational loads.

These findings are important in precision machining applica-
tions, where vibration control and structural integrity are critical
to performance. The paper concludes with a detailed comparison
between the optimized and non-optimized models, along with an eva-
luation of the influence of bearing stiffness on system dynamics. The
numerical improvements highlight the effectiveness of both Response
Surface Methodology (RSM) and Analysis of Variance (ANOVA) in
optimizing mechanical system performance.

Keywords: spindle optimization, chatter reduction, machining
stability, vibration control, lathe spindle.
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In this paper, a study of carbon fiber reinforced plastic tubes,
which are widely used in overwhelming of technical industries,
including aerospace industry, with single and combined winding
angles (30°, 45°, 60° and 80°) fabricated by wet winding method on



X-Winder machine has been carried out. The core problem addressed
in this research is identifying optimal winding angles of carbon fiber
reinforced plastic tubes at which the strength parameters remain in
a relative equilibrium. Compressive strength, tensile strength and
impact strength tests were carried out.

The results of specimens with single winding angle showed that
a maximum tensile strength of 630 MPa was achieved at a winding
angle of +30° and a maximum compressive strength of 380 MPa
was achieved at an angle of +80°. The maximum value of impact
strength was achieved at a winding angle of £60°. In order to obtain
abalance in the strength characteristics of the tubular rods, combined
reinforced winding with +30°/45°, £30°/60°, +£30°/80°, +80°/45°
and £80°/60° angles were investigated. High values of compressive
strength of 434 MPa, tensile strength of 675 MPa and impact strength
of 165 kJ/m? were achieved with +30°/80° combined winding angle.
The fibers of the material, which were oriented closer to the compres-
sion direction, resulted in reduced efficiency of transferring compres-
sive forces between the fibers and decreased compressive strength.
This uniform stress distribution permitted the load to be equally
divided between the fibers, which effectively utilized their strength
properties. Thus, results confirmed the importance of selecting the
optimal winding angles to create carbon fiber reinforced plastic tubes
with the required strength properties.

Keywords: carbon fiber reinforced plastic tubes, epoxy resin,
fiber strength, impact strength, stress distribution, winding angles,
fiber, matrix.
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The object of this study is the process of disposing of the upper
stage body of a launch vehicle made of polyolefins by burning in the
dense layers of the Earth’s atmosphere during removal from Earth
orbit. The task addressed was to determine the possibility of disposal
of the upper stage bodies of launch vehicles made of polyolefins
during deorbiting.



The mathematical model built makes it possible to take into
account the effect of ballistic and aerothermodynamic aspects at the
same time. The application of this model makes it possible to estimate
the degree of disposal of the upper stage bodies of launch vehicles
made of polyolefins in the Earth’s atmosphere at the stage of scien-
tific research. In turn, this makes it possible to rationally choose the
design parameters of materials for launch vehicle bodies, taking into
account the disposal phase in the dense layers of the atmosphere, as
well as rationally select the initial parameters for deorbiting orbits.
This makes it possible to maximize the level of disposal and minimize
the probability of debris falling on uninhabited areas of the Earth.

The results of the study showed that launch vehicle bodies
made of polymer materials such as polyethylene and polypropylene
could burn up in the atmospheric part of the trajectory by 90-100 %,
depending on the mass-dimensional characteristics and the type of
orbit. In turn, increasing the ellipticity of the orbit makes it possible to
increase the steepness of the entry of the upper body of the launch ve-
hicle into the dense layers of the atmosphere, and hence, to increase
the heat flows that contribute to the combustion of the body. With
this in mind, methodological recommendations have been compiled
for choosing orbits of the necessary ellipticity, taking into account the
place of fall of fragments of the upper bodies of carrier rockets that
did not burn up in the atmosphere.

Keywords: disposal of the launch vehicle body made of polyole-
fins, mathematical model of deorbiting, influence of heat flows on
the heating of the body, atmospheric section of trajectory, extra-atmo-
spheric section of the trajectory.
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The object of the study is the aerodynamic resistance of a main road
train and its influence on the efficiency of the transportation process.

Reducing the aerodynamic resistance of road trains is an important
problem, since fuel consumption and transportation efficiency depend
on it. A 2 % reduction in aerodynamic drag reduces fuel consumption
by 1 %. Reduction of aerodynamic resistance is achieved by using special
aerodynamic devices. But their use creates a number of problems — an
increase in the weight of the road train and its overall dimensions, etc.

It is assumed that by choosing a rational distance between the
cab and the semi-trailer of the road train, it is possible to significantly
reduce fuel consumption.

The obtained results show that the total aerodynamic resistance
of the road train significantly depends on the distance between the
driver’s cabin and the semi-trailer. This is explained by the fact that
in the space between the cabin and the semi-trailer, vortices of the
air flow occur, which leads to an increase in aerodynamic resistance.
The resulting dependence of excess pressure in the space between
the cabin and the semi-trailer on the distance between them makes it
possible to determine two ranges of distances where this pressure will
be minimal. In contrast to known studies, the results of the modeling
make it possible to establish a rational distance between the cab and
the semi-trailer of the road train from the point of view of obtaining
the minimum total aerodynamic resistance. However, changing the
distance between the cab and the semi-trailer can affect the controlla-
bility and stability of the road train.

The obtained results can be used in the development of semi-trailer
structures, which will ensure a reduction of the total aerodynamic

resistance of road trains. And this will lead to a decrease in fuel con-
sumption for the transportation process.

Keywords: air resistance, aerodynamics of highway trains, CFD
modeling of train aerodynamics, fuel consumption, aerodynamic
resistance, influence of the distance between the cabin and the body
on aerodynamics.
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The object of this study is the processes of heating and destruc-
tion of glazing in translucent elements of fencing structures. The
paper provides data on the computer simulation of a glass panel be-
havior when it is heated on one side under the conditions of exposure
to the standard fire temperature regime. With the help of computer
simulation of a glass panel under conditions of thermal influence, the
process of heat transfer was reproduced based on the non-stationary
heat conduction equation. The stress-strain state of the glass panel
was considered using the finite element method. The thermal effect
was combined with the mechanical load due to the excess pressure
that can occur in the room where the fire originates and develops.
To study the propagation of cracks in glass, the strength criterion
according to the Johnson-Holmquist model was applied. As a result
of computer simulation based on a mathematical model, data were
obtained on the dynamics of the formation and propagation of cracks
in a glass panel under conditions of heating according to the standard
fire temperature regime. It is shown that the glass panel is destroyed
through the formation of a system of branched cracks, which is con-
firmed by empirical experience. The destruction of the glass panel
was associated with the onset of the limit state of loss of integrity,
and its fire resistance limit was registered based on this attribute.

In the work, a comparative analysis of the obtained data with the
findings from experimental studies has been carried out. As a result
of the comparative analysis, it is shown that the results are adequate
since their relative error is on average no more than 8 %, and the F-cri-
terion of adequacy at the significance level of 0.05 does not exceed the
tabular value. Based on the results, the possibility of its application
for a reliable analysis of the fire resistance of enclosing elements in
building structures has been proven.

Keywords: heat resistance of glass, enclosing building struc-
tures, glass panels, fire resistance limit, calculation method.
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The intensive use of tissue products encourages manufacturers
to search for new technologies for their decoration and researchers to
study the factors influencing the quality of finished products.

Flexographic printing is used to decorate sanitary and hygie-
nic products, which is effective for large print runs. Digital printing
is recommended for producing tissue products with small print runs.
Therefore, the object of this study was flexographic and digital ink-jet
imprints. As a result of the research, it was found that in the range
from 50 to 100 % of the printed control scale, the optical density of all
CMYK colors on a flexographic imprint is twice as high as in digital
printing. The optical density of digital imprints increases in propor-
tion to the color saturation.

The optimal amount of luminophore that provides the lumi-
nescence effect of printed images on flexographic imprints has been
determined. In the process of printing, tissue paper is exposed to tem-
perature conditions. Thermogravimetric studies of printing inks with
luminophore additives and corresponding imprints were conducted.
Initial thermo-oxidative processes in the ink composition begin to
develop at temperatures above 187 °C. A slight loss of mass (1.1 %)
of the composition is observed in the range of 187-236 °C, which is
accompanied by a deviation of the DTA channel into the region of
exothermic effects due to the thermal oxidation of the luminophore.

The influence of tissue products’ structure and printing area on
punching resistance has been shown. Using the Kendall concordance
coefficient, the degree of consistency of experts’ opinions regarding
the priority of factors influencing the quality of tissue products
was determined.

Keywords: sanitary and hygienic products, flexographic and di-
gital printing, luminescent impurities, quality of imprints.
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The object of this study is an asphalt concrete cover, the upper
layer of which is reinforced with the synthetic material GlasGrid.
The subject of research is the performance indicators of asphalt con-
crete coating.

Experimental studies on the effect of reinforced asphalt concrete
with synthetic nets on the evolution of rutting and bond strength
between layers have been conducted.

It has been established that reinforcing the asphalt concrete
coating with synthetic nets reduces rutting. At 10,000 load cycles
and a temperature of 50 °C, the average value of the rut depth in slab
samples without a reinforcing joint was 3.8 mm, and at a temperature
of 60°C - 3.7mm. In the case of reinforcing the upper layer with
a GlasGrid GG100 net, the depth of the rut at an operating temperature
of 50 °C was 3.3, and at an operating temperature of 60 °C - 2.6 mm.
With a total number of 20,000 load cycles, the average value of the rut
depth without reinforcement of the slab sample is 7.5 mm, and with
reinforcement - 5.9 mm.

It was established that the rutting resistance of slab samples with
reinforcing synthetic nets, in comparison with slab samples without
reinforcing material, after the first stage of testing was 13.2 % and
29.7 % after the second stage of testing.

It has been established that the maximum vertical shear force
that occurs during the destruction of asphalt concrete layers without
reinforcement is higher than asphalt concrete layers reinforced with
a synthetic mesh. The values of the vertical shear forces without
reinforcing the samples are 21.63 kN and 18.46 kN when the sam-
ples are reinforced with a synthetic mesh. At the same time, the
maximum shear stresses between layers of asphalt concrete core
samples without reinforcement are 1.169 MPa, and with reinforce-
ment - 0.988 MPa.

Reinforcing the upper layer of the asphalt concrete coating with
synthetic meshes will lead to an increase in the durability of the as-
phalt concrete coating along road sections.

Keywords: asphalt, synthetic grids, reinforcement, rutting, adhe-
sion between asphalt concrete layers.
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The object of this research is drilling process. The key is to ensure
safe and efficient drilling operations by proactively identifying and
eliminating critical anomalies, such as stuck pipes, that cause down-
time, increase costs and degrade performance.

A machine learning model combining Multilayer Perceptron (MLP)
and XGBoost was developed to predict critical parameters such as
hook weight, minimum weight on bit, effective tension, and torque
on bit. The model achieved 86 % accuracy in detecting drilling ano-
malies, including sinusoidal and spiral buckling. This enabled timely
corrective actions and improving drilling efficiency.

The model’s accuracy is due to its ability to process large datasets
and capture complex, nonlinear relationships between drilling pa-
rameters. By training on both historical and real-time field data, it can
learn patterns that are difficult to detect with traditional tools which
allows to predict of drilling anomalies in real-time.

The distinctive feature of this model is its adaptability to new
data, as well as its ability to predict complex phenomena like helical
buckling and torque fluctuations, which are challenging for traditio-
nal methods. Unlike conventional models that need manual tuning,
this model continuously learns from data, improving over time and
under varying conditions.

The model can be applied practically in real-time drilling opera-
tions to optimize drilling parameters, reduce the risk of stuck pipes,
and minimize non-productive time.

Keywords: torque and drag, machine learning, drilling efficien-
cy, prediction of drilling parameters, neural network.
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The object of this study is the process of fracture formation in
the terrigenous reservoirs at the Rakytnyanske gas field, located in
Ukraine in the Kharkiv oblast. The formation of fractures in the
productive horizon has been investigated by designing hydraulic
fracturing (HF), which is used to stimulate fluid inflow under the
conditions of well No. 4. This method involves the use of innovative
hydraulic fracturing fluids, which allows for the optimal geometry of
the fractured formation, its sufficient conductivity and, ultimately, an
increase in the well productivity.

Hydraulic fracturing is one of the most effective methods for
improving well production, especially in low-permeability and com-
plex formations. This technology is widely used in the oil and gas
industry to develop both conventional and unconventional reservoirs.
By creating a system of fractures in the reservoir, hydraulic fracturing
makes it possible:

- to improve the permeability in the formation zone around the
reservoir;

- to increase the area of fluid filtration through the formation to
the well;

- to change the direction of fluid flow in the formation.

The basic hydraulic fracturing operation performed has resulted
in a fracture with a half-length of 136.9 m, a total fracture height
of 36.5m, and a width of 0.0 mm to 3.7 mm with an average value
of 1.5 mm. Thus, the crack was longer than designed under reduced
profile geometry parameters. The crack formed at a high average well-
head pressure of 560 kgf/cm?. During the basic hydraulic fracturing
process, 120 m? of fluid and 23.9 tons of propane were injected, there-
by achieving an average concentration of 2.57 kg/m?, which created
conditions for the preservation of the main fracture and channels,
their consolidation, as well as enabled good permeability.

The simulation results obtained using FracCADE software were
successfully applied to the Rakytnyanske gas field development pro-
ject in the Kharkiv oblast. By optimizing the hydraulic fracturing pro-
cess in complex geological structures, it was possible to increase well
production rates by more than 35 times and reduce costs.

Keywords: hydraulic fracturing, FracCADE, fracture conducti-
vity, fracture geometry, terrigenous reservoir.
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BU3HAYEHHSA EGEKTUBHOCTI METOIB OBPOBKHY BIBPAIIIMHUX CUTHAJIIB IIPEJAUKTUBHOI IIATHOCTHUKH
EJIEKTPOJABHUIYVHA (c. 6-16)

T. I. Baran, B. C. Temuyp, B. II. ByHsn

O6’exTOM AOCIiKeHHS € Bibpamiiiai curaany, siki 6ysiv oTpuMaHi Bif ABUTYHIB 3 HassBHUMU Aedextamu. IIpobiiema, sika BUpIIIyBasacs
Yy paMKax ZaHOTO JIOCJI/PKEHHS, MOJIsITa€ B HEOOXiIHOCTI CTBOPEHHS TOYHOI Ta HAZIIHOI CHCTEeMU IPeJUKTUBHOI AiarHOCTHKY, 37aTHOI aB-
TOMAaTUYHO PO3Ii3HABaTHU HECIIPaBHOCTI eJIeKTPOJBUIYHIB, HE3BAKAIOUM HA BIUIMB 30BHIIIHIX IIyMiB, CKIafHi eKCIUlyaTalliiiHi yMOBHU Ta
CXOXKICTh XapaKTepUCTUK CUTHAJIB Pi3HUX TUITIB Zie(PeKTiB.

CyTb OTPUMAaHUX pe3y/IbTATiB IOJIATA€ Y CTBOPEHHI METO/IMKH, 110 BKJIFOYAE KibKa eTariB 06poOKM BiOpaliliHOro CUTHATy Ta BUKOPH-
CTaHHsI 3rOPTKOBOI HelipoHHOI Mepexi (CNN) st ineHTHdiKaril Ta kiacudikariii craHiB fBuryHa. Ha mepiioMy erari curaai o6po6IiseTbest
y 4acoBiit o6s1acri, /ie aHaJi3yroThCs H0r0 OCHOBHI XapakTeprUCTUKH. IT0TiM 3a ormomororo mBu/Koro nepersoperns ®yp’e (FFT) curuai me-
PETBOPIOETHCS B YACTOTHY 00JIaCTh /ISl BUAIJIEHHH HOT0 CIIeKTPaIbHUX KOMITOHEHT. /11 oTpuMaHH# 6i/blll iH(OPMaTUBHOIO NIPe/CTaBIeHHS
CHUTHAJIy 3aCTOCOBYETHCSI KOpOTKOuacHe reperBopeHHs Pyp’e (STFT), ke 103BOJISIE OTPUMATH YaCTOTHO-9AaCOBY XapPaKTEPUCTHUKY Y BUTTIA/I
criekTporpaMu. OTpHUMaHi CIIeKTPOrpaMH IPeZCTaBIISAIOTh BiOpaiitHUil cUrHas y popMi, MpUAATHIN 111 06POOKH 3rOPTKOBOI HEMPOHHOIO
Mepexelo, Ika BUKOHYE iX TTOAaIbHIl aHaIi3.

Buxopucranus CNN K OCHOBHOTO iHCTPYMEHTY aHaJli3y ZO3BOJIMJIO JIOCSTTH BHUCOKMX Pe3YJbTaTiB y Kyiacudikamii cTaHiB ABUTYHa.
3a pesysbTaTaMi eKCIIEpUMEHTIB MOZeJIb IoKa3aaa TOuHicTh 100 % y BUSIBJIEHHI Pi3HUX THUIIIB HeCIpaBHOCTeH JBUTYHA, BKJIIOYHO 3 Haii-
CKJIQIHIIIMMU /TSI TIaTHOCTUKY CTaHaMU. TaKuil BUCOKUI piBeHb TOUHOCTI ITOSICHIOETHCS 3/IaTHICTIO HEUPOHHOI Mepexxi epeKTUBHO 06po-
6JIATH CIIEKTPOTPaMU Ta BUSABJISITH ITPUXOBaHi 3aKoHOMIpHOCTI y laHuX. Kpim Toro, 3actocyBanHs STFT 3a6e3neunsio 36epexkeHHA KpUTUIHO
BAYXJIMBOI YaCOBO-YaCTOTHOI iH(opMaIiii, ika He JOCTyITHA IIPX BUKOPUCTAHHI TiJIbKU TpaguiiitHoro FFT.

OCHOBHOIO IIepeBarolo 3aIIpoIIOHOBAHOr0 MiX0y € MOro YHiBepCaIbHICTh Ta afallTUBHICTD /10 Pi3HUX TUIIB JBUTYHIB i HeCIIpaBHOCTEH.
MeTozuka Moxe 6yTH BUKOPUCTaHA y TIPOMUCIOBUX YMOBAX /I aBTOMAaTH30BaHOT'O MOHITOPUHTY cTaHy 00/1ajHaHHs:. Ile 103B0Isie cCBOeYac-
HO BHSIBJIATH HECIIPABHOCTI, 3a1100iraTy aBapilfHUM CHUTYyaIlisiM, 3HIDKYBAaTH BUTPATH Ha 0OCJIyTOBYBAaHHS Ta ITZBHUINYBATH 3arajbHy HaJiil-
HiCTb 00J1a/{HAHHS. 3aIIPOIIOHOBAHUH Mi/IXiJ] € 0COGIMBO KOPHUCHUM Y 3aCTOCYBAHHSIX, [ie HEOOXiZiHa BUCOKA TOUHICTb [IlarHOCTUKY Ta LIBUJIKE
pearyBaHHs Ha 3MiHy CTaHy JJBUT'YHA.

KUIro4uoBi c10Ba: MporHo3He TexHiuHe 06CIyroByBaHHSI, MAIIMHHE HABYaHHS, BiOpaliiiH1ii aHa1i3, YaCTOTHUIT aHAaJIi3, HeHPOHHI Mepexi.

DOI: 10.15587/1729-4061.2025.320497
OIITHMIBAIIISA 3HAYEHD ITEPIIOT BJIACHOI YACTOTH IIIWHEIHHOI CHUCTEMH 3A JJOIIOMOTI'OI0 METOJOJIOTTI
MOBEPXHI BIATYKY TA AHAJII3Y JUCIEPCII (c. 17-25)

Mohammad Alzghoul, Sarka Ferenc, Szabo Janos Ferenc

OG’€KTOM IIHOTO JIOCTI/PKEHHS € JUHAMIYHI XapaKTePUCTHKH IIMUHAETBHUX CUCTEM TOPU30HTAJIBHOTO TOKAPHOTO BepCTaTta, sSKi CTH-
KaIoThCsl 3 IpobieMaMH, MOB’I3aHUMHU 3 BiOpaIliero Ta CTPYKTYPHOIO IITICHICTIO Mif Yac BHCOKOTOYHOI OOPOOKHU. 30KpeMa, JOCTiHKeHHSs
CIpsSIMOBaHe HA NMOKPAIIEHHS AMHAMIYHMX XapaKTePUCTHK CUCTEMH IIUISXOM IIiIBUINEHHS Ti IepiuIoi BJIaCHOI YacTOTH, 100 MiHiMi3yBaTh
TpicKOTiHHS 1 miBUIINTH T 37aTHICTH BUTPUMYBaTH po6oui HaBaHTa)KeHHs. [Iporjec onTuMizallii 3/1ifiCHIOBAaBCS 3a ZJOIIOMOT'OX0 METO/0JIOTi1
TIOBEPXHIi BiAATYKY B MOEJHAHHI 3 AVCIEPCITHUM aHaJIi30M, JBOX METOZOJIOTIH, sIKi BU3HAHI CBOEI0 e(DEKTHUBHICTIO B CTATUCTUYHOMY aHAJIi3i
Ta IUTAHYBaHHI eKCIIEPUMEHTY. Y KOHCTPYKIIIO LIIMUHJesIs Gy/I0 BHECEHO 3MiHU B /IBa €TAIN: CIIOYATKy OYyJI0 OIITHMIi30BaHO PO3TAllyBaHHS
33/{HBOTO TiIINITHNKA (PO3TAalIOBaHE HA KiHI[i LIMMH/EJIs HABIIPOTH [TaTPOHA), a TOTIM HAJIAIITOBAHO F€OMETPIit0 Basy /ISl TOKpAIeHHS
BJIACHOI YaCTOTH Ta CTIMKOCTi 10 HAIIPYTH ITPH 36epeXKeHH] 3aralbHOI MacH CUCTEMH Of{HAaKOBOIO. OIITMi30BaHa KOHCTPYKIIis AocsTIa 3611b-
LIIEHHS TIepIo] BJIACHOI YacToTH (3 529,47 I'y mo 852,52 I'ny) i 3MeHmeHHs Hanpyru (3 250 MIla mo 48,98 MIIa), sIK ITiiTBEp/KEHO MOJIe/TIOBaH-
HAM ANSYS V19. 3aBjAKu 3CcyBy 3HaUeHHs IMEPINOi BJIACHOI YaCTOTH 3MEHIIYeThCsS HIMOBIPHICTh BUHUKHEHHs TpiCKOTiHHSA. Lle 3a6e3mnedye
Gi/IbII CTAGIIbHY NPOAYKTUBHICTD i Kpallly TOYHICTh 0OPOOKH ITPU GLIBIIMX POOOYMX HABAHTAXKEHHSIX.

11i BUCHOBKY Ba)KJIMBi JIJIsST 3aCTOCYBAaHHS B IIpelin3iiiHill 06po0iii, e KOHTPOIb Bibpamii Ta I{iTiCcHICTh KOHCTPYKILii € KPUTHIHO BaXUIH-
BUMU /11 IPOAYKTUBHOCTI. CTaTTs 3aBEPUIYETHCS JeTaJIbHUM MOPiBHAHHSAM MiXK OIITUMi30BaHOIO T2 HEONITUMi30BaHOIO MOJIEJIIMHU, a TAKOXK
OII{HKOIO BIUIMBY KOPCTKOCTi OIIOPU Ha AMHAMIKy cucTeMU. UncesIbHi BJOCKOHAIEHHS IiJKPeCI0I0Th e(DeKTUBHICTD SIK METO/[0JI0Ti] ITOBepXHi
BiJIyKy, TaK i AuCIepciiHOro aHajIi3y B ONTUMIi3awii IPOLyKTUBHOCTI MEXaHiYHOI CUCTEMU.

KJrrouoBi csroBa: onTHMI3aLList IITHH/IEIsT, 3SMEHIIIeHHST TPICKOTiHHS, CTaGLIbHICTh 06POGKH, KOHTPOJIb Bibpariii, IIIHH/IeIh TOKAPHOTO BepcTaTa.
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BUABJIEHHA BIIMBY KYTIB HAMOTYBAHHA HA MIITHICHI BJIACTHUBOCTI INTACTUKOBUX TPYB, APMOBAHUX
BYIJIEHEBHUM BOJIOKHOM (c. 26-32)

Mohammed Meiirbekov, Abussaid Yermekov, Marat Nurguzhin, Arman Kulbekov

V 1iii cTaTTi JOCipKEeHO apMOBaHi BYIVIEIIeBUM BOJIOKHOM IUIACTHKOBI TPYOH, sIKi MIMPOKO BUKOPUCTOBYIOTECS B Oi/IBLIOCTI TEXHIYHUX
rajy3eil IIPOMUCJIOBOCTI, BKJIFOUAIOYN a€POKOCMIYHY MTPOMUCIIOBICTh, 3 OHUM i KOMGIiHOBaHMM KyTOM HamoTyBaHHs (30°, 45°, 60° i 80°),
BUT'OTOBJIEHUX METOJOM MOKpPOro HaMOTyBaHHsS Ha MamuHi X-Winder. OCHOBHOIO ITP0G6JIEMOIO, SIKa PO3IVIAAAETECS B IIbOMY JOCTiZKEHHI,
€ BU3HAYEHHS ONTHMAJIbHUX KyTiB HAMOTYBAaHHS IJIACTUKOBUX TPYO, aPMOBAHMX BYIVIELIEBUM BOJIOKHOM, IIPU SIKMX IapaMeTPH MIITHOCTi
3aJIMIIAIOTHCS Y BiIHOCHI# piBHOBa3i. Bysi mpoBe/ieHi BUITpoOyBaHHS Ha MiIIHICTh Ha CTUCK, MII[HICTh Ha PO3TAT i ylapHY MiIHICTb.



PesysbraTy 3paskiB 3 O[HUM KyTOM HaMOTYBaHHS ITOKa3ajH, II0 MaKCHMaJIbHa MIIHICTh Ha po3pus 630 MIla Gysa fOCATHyTa IIPU KyTi
HaMOTYBaHHs +30°, a MakCUMaJIbHa MillHicTh Ha cTHck 380 MIIa Gysia gocsirHyTa i kyroM +80°. MakcuMasIbHe 3HaUeHHs YAAPHOI MiITHOCTi
OYJI0 TOCATHYTO P KyTi HAMOTyBaHHS £60°. /1151 OTpMaHHs 6aTaHCY XapaKTepPHUCTUK MII[HOCTI TPyGUaCTHX CTPIDKHIB JOCTIPKyBaIach KOMOi-
HOBaHAa apMOBaHa HAMOTKa 3 Kytamu +£30°/45°, £30°/60°, £30°/80°, £80°/45° Ta 80°/60° Brcoki 3HaueHHs MilfHOCTI Ha cTUCK 434 MIIa, MirjHOCTI
Ha po3Tsr 675 MIla Ta yaapHoi MitHocTi 165 k/Dic/M? Gy/iu ZOCATHYTI TPH KOMGIHOBaHOMY KyTi HaMOTyBaHHst £30°/80°. BosokHa MaTepialy,
siki Oy/Ti OpieHTOBaHi GyIVDKYe /10 HAIPSIMKY CTHCHEHHS, TPU3BOAMIN JIO 3HIDKEHHS e(DeKTUBHOCTI ITepe/jadi 3yCHIb CTUCKY MiXK BOJIOKHAMU
Ta 3HMDKEHHs MillHOCTi Ha cTucK. Llefi piBHOMIpHUI PO3MIOZiI HAIIPYTH 03BOJIMB PiBHOMIPHO PO3NOJIIMTA HAaBaHTa)XKEHHS MiXX BOJIOKHA-
MU, 10 e)eKTIBHO BUKOPHCTOBYBAJIO IX MIIHICHI BacTUBOCTI. TAKUM YMHOM, pe3y/IbTaTH MiATBEPANIIN BOXJINBICTE BUOOPY ONMTHMAaTIbHUX
KyTiB HAMOTYBAaHHS I CTBOPEHHS IJIACTUKOBHUX TPYO, apPMOBAaHUX BYIVIELIEBUM BOJIOKHOM, 3 HEOOXiJHMUMM MillHICHUIMU BJIACTBOCTSIMM.

KUrro4oBi cjioBa: BYIJIETUIACTUKOBI TPyOH, €MIOKCHHA CMOJIA, MIITHICTh BOJIOKHA, YlapHa B’SI3KiCTh, PO3IOALI HAIIPy)KeHb, KyTH HAMOTY-
BaHHS, BOJIOKHO, MaTPUIISL.
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OIIIHKA CTENEHI YTUJIIBAII KOPITYCY PAKETH-HOCIA 3 IIOJIIOJIE®IHIB B ATMOC®EPI 3EMUJII (c. 33-43)

M. M. [Iposns, E. O. JlanixaHos, O. B. I'oxy6ek, A. IO. [ipeyc, O. C. KocinpuHa, JI. I'. Ty6oBHK

OG6’eKTOM JOCTiPKEHHS € MPolLlec yTUIi3allil KOpITyCy BEpXHbOTO CTyIeHsl PaKeTH-HOCis BUTOTOBJIEHOTO 3 T0Tio/1eiHiB IIIAXOM CIaIko-
BaHHSA B IIIJIBHUX IIapax aTMochepy 3eMJIi IIPpH BiJjBeZIeHHI 3 HABKOJIO3eMHOI op6iTH. JlocsiKyBasack mpobeMa BU3HAYeHHS MOYKIMBOCTI
yTumizanii KopryciB BepxXHiX CTyIeHiB pakeT-HOCIiB 3 mosmiosiediniB mij yac BifBejeHHS 3 OPOITH.

Po3po6yieHa MaTeMaTUYHa MOJENh /I03BOJISIE OHOUYACHO BPAaxOBYBATH /Iif0 GATiICTUYHUX Ta a€pOTEPMOAMHAMIYHUX aCIIEKTiB. 3acTo-
CyBaHHS IIi€l MOJiesTi /Ja€ MOXUIMBICTh OLIHUTHU CTeIIiHb YTHJIi3alii KOPITyCiB BepXHiX CTYyIeHIiB pakeT-HOCIIB 3 mosionediniB B armocdepi
3emuti Ha cTafii HAyKOBO-ZOCHIZHUX POGIT. B CBOIO Uepry, Iie ae MOXUIMBICTD PallioHAJIBHOIO BUOOPY IIPOEKTHUX IapaMeTpiB MaTepiasiB
KOPITYCiB CTYIIEHiB paKeT-HOCIiB 3 ypaxyBaHHAM (has3u yTrtizanii B IIiIbHUAX IIapax aTMocgepH, a TAKOXK PallioHaIbHOTO BUOOPY ITOUYATKOBUX
rapaMeTpiB opbiT BifiBeieHHs. Lle 103BoJIse MaKCUMIi3yBaTU piBeHb yTHUJIi3allii Ta MiHiMi3yBaTH iMOBIpHICTb NajliHHA yIaMKiB Ha He3aceseHi
TepuTopil 3emui.

PesynbraTy AOCTIKEHHS [T0Ka3ajiu, 10 KOPIIyCH paKeT-HOCIIB 3 I0JiMEepHUX MaTepialiB TUILY IIOJIi€THUJIEH Ta IIOJIIPOIIIEH MOXYTh
3ropaTH Ha aTMocdepHiil fiasHIi TpaekTopii Ha 90-100 % B 3a1©XKHOCTI Bif MacoraGapuTHHX XapaKTepPUCTHK Ta TUITYy OpOiTH. B cBoro 4epry,
30LIBIIEHHST eTINTHYHOCTI Op6ITH J03BOJISIE 36L/IBIIYBAaTH KPYTHU3HY BXOAY BEPXHBOTO CTYIEHS paKeTHU-HOCiS B IUIBHI mapu atMmochepu,
a 3BizcH, i 361IbIIYBATH TEIIOB] MOTOKH, 110 CIIPUSIOTH 3rOPAaHHIO KOpITyca. 3 omIsiAy Ha Lie chOpMOBAHO METOJUYHI peKOMeHJALl JIsl BU-
60py op6iT HEOOXiAHOI eNTUYHOCTI i3 BpaxyBaHHSAM MicCIs Ta[iHHS YJIIaMKiB BEPXHIX CTYIEHIB paKkeT-HOCIiB, [0 He 3ropisin B atMocdepi.

KurrouoBi croBa: yTuiizariist KopIycy pakeTu-HocCis 3 rostiosiediHiB, MaTeMaTH4Ha MOJieJlb BiJjBeZIeHHs 3 Op6iTH, BILIMB TEIUIOBUX IIOTO-
KiB Ha HarpiBaHHs KOpITyCy, aTMOc(hepHa JiTsIHKA TPaeKTopii, 3aaTMocdepHa AiISTHKA TPAEKTOpil.
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OBIPYHTYBAHHS BUBOPY PAIIIOHAJIBHOI BIICTAHI MDK KABIHOIO BO/IIA I HANIBOPUYEIIOM /111 SMEHIINEHH
AEPOIVHAMIYHOTO OIIOPY ABTOIIOI3/IA (c. 44-51)

. B. Berepcekuii, 1. B. BiTiok, A. O. KoBais, A. B. Tosy6oBcbkuii, M. M. Ileperyga

O6’eKTOM JIOCTIPKEHHS € aepOAUHAMIUYHMM OIip MaricTpajJbHOrO aBTOIOi3/la Ta HOro BIUIMB Ha e(eKTHBHICTH II€PEBI3HOrO IIPOIIECy.

3MeHIIIeHHS aepOIMHAMIYHOT0 OIIOPY aBTOIIOI3/IiB € BaYIMBOIO ITPOGIEMOI0, OCKLIBKY Bifi HHOTO 3aJIEXKUTh BUTpATa MaInBa i eheKTHB-
HiCTb IlepeBe3eHb. 3MEHIIEHHS aepOAMHAaMIYHOro OIopy Ha 2 % 3MEHIIye BUTpATy IajvBa Ha 1 %. 3MEHIIEHHs aepoJAMHAMIYHOIO OIOpY
JIOCSITaeThCA BUKOPUCTAHHSAM CIIeI[iaIbHUX aepoMHAMIUYHUX ITPUCTPOIB. AJie IX BUKOPHCTAHHS CTBOPIOE PsAJ, IIPo06JeM — 30iIbIlIeHHS Mach
aBTOII013/1a Ta HOro rabapUTHUX PO3MIpIB i iH.

3po6sieHO MPUITYLIeHHS], 1[0 MIJITXOM MMi00py pallioHaJbHOI BificTaHi MK KaGiHOIO i HAaIiBIPUYeIIoM aBTOII0i3/1a MOYKHA CYTTEBO 3MEH-
LIUTH BUTPATy [IaJINBA.

OTpuMaHi pe3y/IbTaTH IOKA3YIOTh, 110 CYMapHUil aepoJuHaMiYHUI OIIip aBTOIOI3/1a CYTTEBO 3aJIEXKUTD BiJ] BificTaHi Mi>k kKabGiHOIO BOZist
i HanliBpuderioM. Lle MOSICHIOETBCS THM, IO Y TPOCTOPi MiXK KaGiHO0 i HaNiBIPUYENIOM BUHHUKAIOTh 3aBUXPEHHS ITOBITPSHOTO MOTOKY, 10
MIPU3BOAUTS 0 30i/IbLICHHS aepoJUHAMIUHOro oropy. OTprUMaHa 3aJIeXHICTh Ha/TMIIKOBOIO THCKY y IIPOcTOpi MK Ka6iHOIO i HamiBImpuye-
TIOM BiJ| BiicTaHi MK HUIMU /1Ja€ MOXKJIMBICTh BUSHAYUTH /J[BA JIialla30HU BificTaHel fe el Tuck Oyze MiHiManpHuM. Ha BifMiHy Bi BimoMux
JIOCJIi/PKeHb, Pe3y/IbTaTH MOJIEIIOBAHHS JAIOTh 3MOTY BCTAHOBJIEHHS DAI[iOHaJIBHOI BiZicTaHi MK KaGiHOIO i HAITiBIIPHYEIIOM aBTOIOI37a
3 TOYKH 30py OTPUMAaHHs MiHiMaJbHOTO CyMapHOro aepoAnHaMigHoro omopy. ITpoTe, 3MiHa BificTaHi Mix KabiHOIO i HamiBIpUUYETIOM MOXKe
BIUIMBATH Ha ITOKa3HUKU K€POBAHOCTI Ta CTIMKOCTi aBTOMOI3/a.

OTpuMaHi pesy/IbTaTh MOXKyTb OYTH BUKOPUCTaHI py po3poblii KOHCTPYKIiil HaNiBIpHUYeriB, siki 3a6e31e4aTb 3MeHLIEHHs! CyMapHOTro
AepOIMHAMIYHOTO OIIOPY aBTOMNOI3/iB. A Iie IpU3Be/ie 10 3MEHIIEHHST BUTPATHU IaJIiBa HA BUKOHAHHSA II€PEBi3HOTO MPOIIECY.

Korro4oBi coBa: cuia onopy HOBiTps, aepofrHaMika MaricTpaapHUX aBTonoiszis, CFD MofentoBaHHsS aepojJUHAMIKU aBTOIOI3/a, BU-
TpaTa MaJbHOI0, aepOANHAMIUHMIL OIIip, BIUIMB BificTaHi MK Ka6iHOIO i Ky30BOM Ha aepoUHAMIKY.
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BU3HAYEHHS NOBE/ITHKU CKJITHOI TAHEJII B YMOBAX HATPIBY ITPU ITOXKEXKI (c. 52-61)

B. C. Hekopa, C. B. Ilo3aees, O. B. Hexopa, C. M. ®exuenko, B. B. HbxHuk, A. 0. Hosropoauyenko, T. M. IITHa1b
OG6’eKTOM JJOCI/PKEHHS € IPOLIECH HarpiBy Ta AECTPYKIii CKJIIHHS y CBITJIOIPO30PUX €JIEMEHTaX OTOPOXKYBAJIBHUX KOHCTPYKILil.

V¥ crarTi HaBeZieHO JjaHi I[OJJ0 KOMII'IOTEPHOTO MOJeIIOBAaHHSI IOBEJiHKU CKJISHOI HaHesi mpu 11 oAHOCTOPOHHBOMY HarpiBaHHi 3a
YMOB BIUIMBY CTQHZAPTHOTO TEMIIEPATYPHOTO PEXKUMY ITOXKEXi. 3a OTTOMOTOI0 KOM IOTEPHOT'0 MOJIETIOBAHHS CKJISTHOI ITaHesIi B yMOBax



TEIJIOBOTO BILUIMBY OyJI0 BiATBOPEHO ITPOIIEC TEIIonepesadi Ha OCHOBI BUKOPMCTAHHS HECTAI[iOHAPHOTO PiBHSHHS TEIJIONPOBIJHOCTI.
HarmpyxeHo-zeopMOBaHU cTaH CKJISTHOI IaHesi 6yB PO3IVITHYTHI 3a JOIIOMOTrOI0 METO/y CKiHYeHHUX esleMeHTiB. TeIloBUil BIUIUB
OyB CKOMOIHOBAHUH i3 MeXaHiYHUM HaBaHTAXKEHHIM 32 paXyHOK HA/IJIUIIKOBOTO THCKY, 1[0 MO)Xe BUHUKATH y IPUMII[eHH], /ile BUHUKAE
Ta PO3BUBAETHCS MOXKEXKA. [l TOCTIi/HKEHHST TOIIMPEeHHS TPIlUH y CKJIi GyJI0 3aCTOCOBAaHO KpUTEPiil MilfHOCTI 3a Mozesto JPKOHCOHA-
XosMKBicTa. Y pe3ysbTaTi KOMII' IOTEPHOTO MOJIeIIOBaHHSI Ha OCHOBI MaTeMaTHU4HOI Mofiesti 6y/I0 OTpMMaHO JlaHi 1100 AMHAMIKU yTBO-
PEeHHs Ta MOIIMPEHHS TPIllUH y CKJSHIl MMaHesi B yMOBaxX HarpiBaHHs 3a CTAaHAAPTHUM TeMIIepaTypHUM PeXHUMOM Ioxexi. ITokasaHo,
1O CKJISHA IaHesb PyWHYEThCSI BHACIIOK YTBOPEHHSI CUCTEMHU PO3TaIy)KEHUX TPIill[UH, L0 MiJTBEPIKYETHCS eMIIIPUYHUM JOCBiZIOM.
PyfiHyBaHHS CKJISTHOI ITaHesi 6yJI0 OB’ A3aHO i3 HACTAHHAM T'PAaHUYHOTO CTaHy BTPATH IIiITiCHOCTI, i 3a TaKOIO 03HAKOIO OyJI0 3ahikcoBaHO
11 Me)ka BOTHeCTifiKOCTi.

VY po6oti mpoBesieHN! MOPIBHAMBHUI aHAIi3 OTPUMAaHUX JAaHUX i3 pe3ylbTaTaM{ eKCIepPUMEHTATbHUX AOCHiMKeHb. Y pe3ysabTaTi
IIPOBE/IEHOTO MOPiBHAJIBHOTO aHAJTi3y ITOKA3aHO, [0 OTPUMAaHi Pe3y/IbTaT! € a/IeKBaTHUMM, OCKIJIbKY iX BiZIHOCHA ITOXMOKA Y CEPEAHBOMY
cKJIazae He Ginbire 8 %, a F-xputepiii agexBarHocTi pu piBHi 3HauymocTi 0,05 He nepeBHILye TaGJIMYHOr0 3Ha4eHHs. Ha OCHOBI oTpH-
MAaHHUX Pe3yJIbTaTiB JOBEJE€HO MOMUIMBICTb HOr0 3aCTOCYBAHHS JJIs JOCTOBIDHOIO aHasIi3y BOTHECTIHKOCTI OropoJpKyBaJbHUX €JIEMEHTIB
Oy/1iBeJIbHUX KOHCTPYKILiit.

Ki1ro4oBi cyioBa: TepMOCTIHKICTh CKJIa, OTOPO/KYBaIbHI Oy/iBebHI KOHCTPYKIi{, CKJISTHI ITaHeJIi, Me)ka BOTHEeCTiMKOCTi, po3paxyHKo-
BUI METO/I.
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BU3HAYEHHS OCOBJIUBOCTEM O3J0BJIEHHA CAHITAPHO-TITICHIYHUX BUPOBIB METOZJOM ®JIEKCOTPA®TYHOTO
TA ITU®POBOI'O JAPYKY (c. 62-72)

C. ®@. I'aBeHKo, B. B. [loBranuy, B. B. KouyGeii

IHTeHCHBHE BUKOPHCTAHHS BUPOOGiB THCCIO, CIOHYKA€ BUPOOHHUKIB IIPOAYKIIii /10 MOIIYKY HOBUX TEXHOJIOTIH iX 03/[00JICHHS, a JJOCTIi{HU-
KiB - [10 BUBYEHHS] YAHHUKIB BIUIMBY Ha IKiCTh FOTOBOI ITPOYKIIiL.

ITpu 03706/I€HHI caHiTApPHO-TirieHiYHUX BUPO6iB BUKOPUCTOBYIOTH (hiexcorpadiuHmii JpyK, AKuil e()eKTUBHUI IPU BEJUKUX HaKJIa-
Jax. [l1s 3aipyKyBaHHS Iariepy THUCCI0 MaJIMX HAKJIAZiB PeKOMEHAYIOTh IudpoBuil apyk. ToMy 06’€KTOM AoCii/KeHHS OyIu BiGUTKU
¢excorpacdiuHoro ta nudposoro ink-jet Apyxy. ¥ pesysnsraTi AOCaiPKEHb BUSBIEHO, 1110 B Aiama3oHi Bif 50 7o 100 % HaApyKOBaHOI KOH-
TPOJIBHOI IITIKAJIM, ONITUYHA LIiITBHICTh Ha BiIOUTKY irekcorpadiynoro aApyKy s Beix kompopiB CMYK ByBivi 6isbina, HDX B b poBOMY
Jpyli. ONTUYHA MIIJIBHICT BiIGUTKIB 111G POBOro ApyKy 3pOCTae MPOIOPIiiiHO HACUYEHOCT] KOIbODY.

Bu3Ha4YeHO ONTHMaJIbHY KiTBKICTh JIIOMiHOMOPY, KMl 3a6e31edye edeKT JoMiHeCIIeHIil HaipyKOBaHMX 300pa’keHb Ha BiflOMTKaX
rexcorpaciynoro Apyky. ¥V mpoueci ApyKyBaHHs Namip THUCCIO MiiZJa€ThCsl BIUIMBY TeMIlepaTypHMX pexxuMiB. IIposejeHi Tepmorpa-
BiMeTpHUUHi JOCTiHKEeHHS APyKapchkux (ap6 3 goMilnrkamu JroMiHOGOpy Ta BifOUTKiB. [I09aTKOBI TepMOOKUCHI Ipouecu y ¢apboBiii
KOMITO3UIii ITOYMHAIOTh PO3BMBATHChH 3a TeMrireparyp, Buimux 187 °C. CrmocrepiraeTbcsi He3HayHa Brpara Macu (1,1 %) kommnosuiil
B iHTepBasi 187-236 °C, siKa CyNpOBOJPKY€eThCA BifixnyieHHAM KaHamy DTA B 06;1acTh eK30TepMiUHUX e(eKTiB, 110 3yMOBJIEHO TepMO-
OKHCJICHHSIM JIIoMiHOQOpy. BU3HAaYeHO ONTHMasbHY KiTbKICTh JIIOMiHOMOpY, sSIKMi 3abe3rnedye edeKT JIOMiHecleHIil Ha BifOUTKY.
IToka3aHO BIIMB CTPYKTYypH BUPOOGIB THCCIO Ta IUIOW X 3a/pyKyBaHHS Ha CTiMKiCTb M0 NIpOAABIIOBAHHSA. 3a JOIOMOrol Koedi-
mieHTa KoHKopZarii KeHJjania BU3HAUYE€HO CTYIIiHb Y3TOXKEHOCTi [YMOK €KCIIEPTiB II0/0 MPiOpUTETHOCTI (haKTOpiB BIIJIMBY Ha SIKiCTh
BUPOGIB THUCCIO.

KorrouoBi cioBa: canitapHo-TirieHiuHi Bupo6u, diexcorpadiuuuii Ta nudpoBUil APyK, JIOMiHECIIEHTH] ZOMIIIKH, SIKiCTh BiJOUTKIB.
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BU3HAYEHHS BIUIMBY APMYBAHHSA AC®AJIBTOBETOHHOI'O IOKPUBY CUHTETUYHUMU CITKAMH HA IOTO
EKCILUIVATAIIIMHI IIOKA3BHUKHU (c. 73-81)

A. M. OHuieHko, B. B. Kosanbuyk, /1. 1O. I'yces, [I. B. AHimenko, M. A. TumomuH, O. E. IlexaHcbkuii, A. B. Py6inoB,
I. B. MeabHUK

OG6’eKTOM OCITi/HKEHHS € achaTbTOOeTOHHUI TTOKPUB, BEPXHIil IIap sIKOTO apMOBAaHHUI CHHTETUYHUM MarepiasioM GlasGrid. ITpeqmeTom
JIOCTT/PKeHD € eKCILTyaTalliiiHi MOKa3HUKU ac(aabTo6eTOHHOTO IOKPUBY.

ITpoBeZieHO eKCTIePUMEHTAIBbHI AOCIIi/KEHHS BILUIUBY aPMOBAHOT0 ac(hagbTOOETOHY CHHTETUIHHUMU CiITKAMH Ha PO3BUTOK KOJIIHAHOCTI Ta
MIIIHOCTI 34elyIeHHsI MK IIIapaMM.

BcTaHOBJIEHO, 1110 apMyBaHHA ac(haIbTOOETOHHOTO IMOKPUBY CUHTETUYHUMHU CiTKaMU 3MeHIIye KosiiHicTs. ITpu 10 000 nukIax HaBaH-
Ta)XeHHs Ta TeMIeparypi 50 °C, cepesiHe 3HAUEHHS IVIMOMHU KOJIil B 3pa3kax-TuINTax 6e3 apMyrodol CTiKM CKIajio 3,8 MM, a IIpY TeMIleparypi
60 °C - 3,7 MM. Y BUIIQJIKy apMyBaHHsI BEPXHbOTO 1Iapy citkoro GlasGrid GG100, mmbrHa Kosii mpu po6odiii Temmeparypi 50 °C ckiana 3,3,
a mpu po6ouiii Temneparypi 60 °C — 2,6 mm. IIpu 3aranpHiil KiapkocTi 20 000 IMKJIiB HABaHTa)KeHb CepPeIHE 3HAYCHHs ITMOMHU KoJlii, 6e3
apMyBaHHA 3pa3Ky-IUIMTU CTAHOBJIATH 7,5 MM, a [IPU apMyBaHHi - 5,9 MM.

BcTaHOBJIEHO, 10 KOJIECTIHKICTD 3pa3KiB-IJIUT i3 apMyIOYMMU CUHTETUYHHUMH CiTKaMU, Y IOPiBHSIHHI i3 3paskaMU-IUIUTaMU 6e3 apMyTo-
YOro MaTepiasty, Imicis Iepuoro erary BUIpobyBaHb ckulaia 13,2 % Ta 29,7 % MicJis Ipyroro eTary BUIIPOOYBaHb.

BCTaHOBJIEHO, 10 MaKCHMaJIbHA BEPTUKAIbHA CHUJIA 3CYBY, sIKa BUHUKAE NPU pyHHYBaHHI acthaJbToGeTOHHUX LIapiB 6e3 apMyBaHHSI
€ BUIIOK0, 32 ac(haTbTOOETOHHI IITAPH apMOBAHi CHHTETUIHOIO CITKOI0. BeTMIMHN BePTHKATBHUX CHJI 3CyBY 6€3 apMyBaHHS 3pa3KiB CTAHOBUTH
21,63 xH Ta 18,46 KH nipu apMyBaHHS 3pa3KiB CHHTETHYHOIO CiTKO0. [IpY IIbOMY MaKCHUMaJIbHi HAaIIPy)KeHHsI 3CyBY Mix LIapamMu acasibroode-
TOHHUX 3pa3KiB-KepHiB 6e3 apMyBaHHS CIUIaZaroTh 1,169 MIla, a 3 apmyBa"HsIM — 0,988 MIIa.

ApMYBaHHS BEpXHBOTO LIapy ac(aabTOOETOHHOTO IIOKPUTTS CHHTETMYHUM CiTKaMU IIPU3BeZe [0 IMiBUIEHHS JOBroBiYHOCTI achaibro-
6ETOHHOT'O ITOKPUBY MPOI3HUX YaCTHUH aBTOMOOITBHUX AOPIT.

Kurrouogi coBa: achasnbT, CHHTETHYHI CITKH, apMyBaHHS, KOJIIHHICTh, 39€IUIEHHS MK ac(aIbTO6eTOHHIMH IIIApaMH.
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PO3POBKA ITOKPAIIIEHOI MOJEJII KPYTHOI'O MOMEHTY TA OIIOPY 3A IOIIOMOI'OI0 MAIIIMHHOI'O HABYAHHS
JIJIsI ONTUMIBAIT E®EKTHUBHOCTI CBEPJIJITHHS (c. 82-89)

Aizada Sharaouva, Asset Kabdula, Dinara Delikesheva, Sharau Kadirbek, Nurlan Zaripov

OG6’eKTOM JIOCTi/PKeHHS € Tporjec 6ypiHH:. ToloBHe — 3a6e3rednTH 6e3redHi Ta eeKTHBHI oreparlil 6ypiHHS MIJITXOM ITPOAKTHBHOTO
BUABJIEHHS Ta YCYHEHHS KPUTUYHUX aHOMAJIH, TAKUX K 3aCTpAIIi TpyOU, IKi CIPUYMHSAIOTH ITPOCTO], 36i/IbLIYI0Th BUTPATH Ta MOTipIIYIOTh
TIPOAYKTUBHICTb.

Mozesnp MalIMHHOTO HaBYaHHS, 110 ITOEIHYE GaraTomapoBuii nepcentpoH i XGBoost, Gys1a po3pobiieHa JIs IPOrHO3yBaHHS TAKUX KPH-
TUYHUX ITapaMeTpiB, SIK Bara raka, MiHiMasbHa Bara Ha ZI0JI0Ti, e(heKTHBHe HAaTATHEeHHs Ta KPyTHUN MOMEHT Ha /10J10Ti. Mozesns nocsria 86 %
TOYHOCTI Y BUSIBJIEHHI aHOMaJTi#l GypiHHS, BKJIFOYAI0UN CUHYCOIJAIbHUH i CrTipasibHUi BUTHH. Lle 03BOIMIIO BYACHO BXXUTH KOPUTYBAJIBHUX
3axO0ZiB i MiZABUIUTH eeKTUBHICTb OypiHHS.

TouHicTe MOziesTi 3yMOBJIeHa 11 34aTHICTIO 06POGJIATH BeJIMKi MACUBH JJaHUX i (hikcyBaTH CKJIaHi HesliHilHI 3B’I13KM MiX ITapamMeTpaMu
OypiHHs. HaBualouMch SIK Ha iCTOPMYHUX JAaHUX, TaK i Ha MOJIbOBUX IAHUX Y peaIbHOMY uaci, BiH MO)Ke BUBYATH 3aKOHOMIPHOCT, SIKi BaYKKO
BUSIBUTHU 3a ZOIIOMOTOI0 TPAAUIITHNX iHCTPYMEHTIB, 1[0 Z03BOJISIE IIepei0avnTH aHOMAaJIil 6ypiHHS B peXKHMi peaJbHOro Jacy.

BimminHOIO pricoro i€l Mozeri € 11 aJanTUBHICTh /10 HOBUX JIaHUX, & TAKOXK T1 37IaTHICTh Mepei0ayaTy CKJIa/IHI SIBUIIA, TaKi sTK TBUHTOBI
TIPOTMHAHHSA Ta KOJIMBaHHS KPYTHOI'O MOMEHTY, sKi € CKJIa/[HUMU JJIsl TpaAUIiHNX MeToziB. Ha BiaMiHy Bijj 3BU4aiiHIX Mojiesieit, ki moTpe-
GyIOTh PyYHOTO HAJIAIITYBAHHS, IIs1 MOJIEJIb TTOCTITHO HABYAETHCS HAa OCHOBI IaHNUX, Y/JOCKOHATIOIOYH 3 YaCOM i 32 Pi3HUX YMOB.

Mogesb MoXke OYyTH 3aCTOCOBaHa IIPAKTUYHO B OYpPOBUX OIEpallisx y peaJbHOMY uaci Jyis onTuMizaniii napameTpis GypiHHS, 3HIKEHHS
PHU3UKY 3aCTpsAraHHs TPyO 1 MiHiMi3aI(il HEITPOAYKTUBHOTO YaCy.

KUrro4oBi cy1oBa: KpyTHUII MOMEHT i OIIip, MalllMHHE HABYaHHS, €(heKTUBHICTh OypiHHS, IPOrHO3YBaHHS ITapaMeTpiB OypiHHS, HelipoHHA
Mepexa.
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ITPOTHO3YBAHHA ITAPAMETPIB I'TTPOPO3PUBY IIVIACTA B TEPUTEHHHX KOJIEKTOPAX PAKUTHAHCBKOTI'O
PO/IOBUIIIA 3 YPAXYBAHHAM 'EOMEXAHIYHUX BJIACTUBOCTEH IIOPIJ (c. 90-98)

B. II. PyGes, B. f. Ik

OG6’eKTOM JOCTIi/KEHHsI € IIpolieC yTBOPEHHsI TPIlMHM B TEPUI€HHUX KOJEKTOpaX PaKMTHSHCBKOTO pPOAOBHIIA, SIKE PO3TAIIOBAHO
B YKpaiHi Ha Tepurtopii XapkiBchkoi o6sacTi. JloCTiPKyeThCsT yTBOPEHHS TPIlIMH Y MPOAYKTUBHOTOMY TOPU30HTI, IIUIIXOM ITPOEKTYBaHHS
rigpassiyHoro po3pusy miacta (I'PII), ikuit BUKOPUCTOBYETHCS JIsl CTUMYJIALIT TPUIIIIUBY (h/IFOIZY B yMOBaxX po60TH cBepasIoBUHU Ne 4. Ileit
MeTOZ, nepezibayae BUKOPUCTAHHS iHHOBAI[iHHUX piguH 11 mpoBegeHHs ['PII, 110 103B0JIsSIE CTBOPUTH ONITHMAJIBHY T'€OMETPiI0 3aKpiryIeHol
TPIlIMHUA, OTPMMATHU JJOCTATHIO 11 IIPOBIHICTD Ta B KiHLIEBOMY pe3y/IbTaTi IiZIBULUATU IIPOSYKTUBHICTb CBEP/JIOBUHUA.

I'PII € ofHUM 3 Haiie)eKTHUBHIIINX METO/IB Ii/[BUIEHHS ZIe6iTy CBEP/JIOBUH, OCOOIMBO B yMOBaX HU3bKOIIPOHUKHHUX i CKJIQ/IHUX 32 OyzI0-
BOIO ILTACTIB. L5l TEXHOJIOTIsI IIIMPOKO 3aCTOCOBYETHCSA B HATOra30Biii IIPOMHUCIIOBOCTI U1 PO3POOKH SIK TPAAUIIMHIX, TaK i HeTpagUuI[iiHNX
KOJIEKTODIB. 3aBAsAKUA CTBOPEHHIO CUCTEMU TPiluH y 1iacti, [PII go3BoJisie:

— IMOKPAIIUTH IPOHUKHICTh HABKOJIOCBEP/JIOBUHHOI 30HU I1J1aCTa;

- 36ipIMTH TWTONTY (hinbTparii (UIroigy 1Mo IIacTy /10 CBEpAJIOBUHU;

— 3MIHUTH HaIPsSIMOK IIOTOKY (HJII0Iy B ILIACTi.

B pesyubrati npoBesieHoro ocHoBHOro I'PIT oTprMasy TpiliiHYy, HaIliBJOBXKUHOIO 136,9 M, 3araJIbHOI0 BUCOTOIO PO3PUBY 36,5 M Ta IIUPU-
Ho Biz 0,0 MM 10 3,7 MM 3 cepefiHiM 3HauyeHHAM 1,5 MM. TakUM YHMHOM, YTBOPUJIACH [IOBIIA TPIillIMHA HIK IIPOEKTyBaIacd IIPU 3MEHIIEHUX
i mapamerpax reomerpii ripodiso. TpilHa yTBOPUIIACS TIPU BUCOKOMY CEPEAHBOMY THCKY Ha YCTi CBepAJIOBUHM 560 Kre/cM2. V mporeci oc-
HosHoro I'PIT 6y10 3akagano 120 M3 piguHu i 23,9 T IPOMAHTY Ta JOCSITHYTO HOTO CEPEHI0 KOHIIEHTPALLIO B 2,57 KI/M?, 1110 CTBOPHJIO YMOBU
Ji71s1 36epe)KeHHsI OCHOBHOI TPIIIMHY 1 KaHaIiB, TX 3aKpillyIeHHs Ta 3a6e31eUnI0 FrapHy IPOHUKHICTb.

Pe3ysbTaTH MOZIETIOBAHHS, OTPUMAaHI 3a JOIIOMOTOI0 ITporpaMHoro 3a6esnedeHHs1 FracCADE, Gyu yCIiIIHO 3aCTOCOBaHI B ITPOEKTI
3 PO3p0o6KM PaKUTHSIHCHKOTO 'a30BOT0 POAIOBHINA B XapKiBChbKili o6sacTi. 3aBAsky onTumizaliii mporjecy I'PII B yMoBax CKJIaJIHUX I€0JI0OTTIHUAX
CTPYKTYP BZAAJIOCS 36L/IBIINTH [1e6iT CBepAJIOBUH Gisblie HiXK y 35 pasiB i 3HU3UTH BUTPATU.

Kimrouogi cioBa: rifipasiiunnii pospus miacra, FracCADE, mpoBifgHicTh TpiljiHM, reoMeTpis TPilllMHU, TEPUTeHHUI KOJIEKTOP.



