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This study investigates the process of contact interaction between
arigid punch and an elastic half-space under the action of a centrally
applied clamping load. The task addressed is automating the process-
ing of results for data analysis.

This paper considers a problem for a punch with complex ge-
ometry. The contact zone has a doubly connected shape bounded by
concentric ellipses, which complicates the analytical description of
the stressed-strained state.

To solve the problem analytically, a perturbation method was
applied, using the previously found expansion of the simple layer
potential with a small parameter. This makes it possible to reduce
the problem to a configuration with a circular ring whose exact
solutions are known in the form of a series with recurrent coef-
ficients. The obtained analytical results serve as a reference basis
for assessing the accuracy of numerical modeling, for example,
when constructing a finite element model. Such mathematical
formalization makes it possible to effectively assess the reliability
of the results.

Consequently, calculation models were built in the Ansys soft-
ware environment taking into account features of the punch shape.
Special software was developed that enables exporting calculation
data to the MATLAB software package with subsequent post-process-
ing to automate data processing. The proposed approach reduced the
complexity of post-processing by approximately 45-55%.

It was found that with an increase in the eccentricity of the ellipse,
the pressure under the punch increases. In the central zone, a lower
pressure is recorded, which increases along the edges of the contact
area. The numerical results correlate well with the analytical ones.

The results reported here could be used for strength calcula-
tions in engineering practice under conditions of contact interaction
between structural elements of mechanical engineering where the
contact zone has the shape of an elliptical ring.

Keywords: contact zone, punch, software tools, finite element
method, analytical solution.
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This study considers forced vibrations of a heterogeneous elastic
structure in the form of a multilayer cylindrical shell consisting of
rigidly connected layers and reinforced with discrete ring elements.

A mathematical model of vibrations of an elastic heteroge-
neous structure under the action of a non-stationary load has been
constructed. The stressed-strained state of a multilayer cylindrical
shell with discrete ring ribs was investigated using the geometrically
nonlinear theory of Timoshenko-type shells and rods. The presence
of a complex right-hand side and discontinuous coefficients in the
spatial coordinates in the hyperbolic equations of vibrations of a het-
erogeneous elastic cylindrical shell (at the locations of the reinforcing
ribs) necessitated the use of numerical methods for solving them. A
numerical algorithm using Richardson extrapolations has been pro-
posed for studying the constructed model.

For example, a three-layer reinforced cylindrical shell is con-
sidered, taking into account the discreteness of the ribs’ placement
under dynamic loading with rigidly clamped ribs. The proposed
numerical algorithm has made it possible to investigate the stressed-
strained state of a three-layer reinforced elastic structure of a cylindri-
cal type at any given moment in time. A comparative analysis of the
numerical results of the calculations revealed that, according to the
standard approach, the discrepancy in the deflection values for n = 40
and n =160 reached 31%, for n = 80 and n = 160 it was about 5%,
according to Richardson’s approach for n = 40 + 80 and the standard
approach for n = 160, this difference was about 1%.

A distinctive feature of this study is the use of Richardson ex-
trapolation to identify the stressed-strained state of a three-layer
reinforced cylindrical shell, which made it possible to increase the
accuracy of the solution to the dynamic problem without reducing
the calculation step.

The study’s results reported in this work could be used for in-
vestigating unsteady vibrations of shell structures at research and
engineering organizations.

Keywords: multilayer shells, forced vibrations, unsteady loading,
numerical methods, Richardson extrapolation.
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In this research, the mechanical properties and the reinforce-
ment mechanism of finger-jointed laminated Merbau beams pro-
cessed from wood-industry wastes are investigated and unreinforced
specimens and externally U-shaped carbon fiber reinforced poly-
mer (CFRP) strengthened beams are compared. The problem to be
solved is the brittle failure and reduced flexural capacity of finger-
jointed glulam; hence, it determines the combined impact of joint ori-
entation (face-finger and face-butt), the number of lamination (three
and five layers), and CFRP reinforcement on block-assembled beams
with randomly distributed finger joints through four-point bending
tests. The outcome of the study reveals that the use of CFRP has a
huge impact on the flexural performance of the material, with the
ultimate load being increased by 27.4-48.8% and the maximum bend-
ing moment being raised by 45.3% when compared to non-reinforced
beams. The mid-point deflection at the maximum load has also in-
creased by 6.5-51.4%, which shows a higher capacity for deformation
and better ductility of the material.

The noted enhancements are credited to the successful shifting
of the stress from the timber tension zone to the CFRP, lessening of
stress concentration at the fingerjoint discontinuities, and the crack
initiation and propagation taking longer time in random locations
which together change the structural response from sudden brittle
fracture to more stable damage progression leading up to failure.
Among the tested configurations, face-butt beams have obtained
the highest modulus of elasticity of 20.46 GPa (an 8.8% increase),
while the five-lamina face-butt configuration strengthened by CFRP
has reached the greatest modulus of rupture of 55.85 MPa (a 33.4%
increase). The three-lamina face-finger beams showed the highest
increase of MOR after reinforcement, being at 48.30 MPa (a 46.4% in-
crease). Changing lamination from three to five layers raised flexural
strength by 18.9%, suggesting a homogenization effect that improves
stress distribution in laminated beams composed of blocks. All in all,
the collaboration of finger-joint configuration, number of lamination,
random block assembly, and CFRP strengthening has opened a door



https://doi.org/10.1007/978-3-031-85697-6_1
https://doi.org/10.1007/978-3-031-85697-6_1
https://doi.org/10.33889/ijmems.2025.10.6.094
https://doi.org/10.33889/ijmems.2025.10.6.094
https://doi.org/10.1080/17455030.2022.2086320
https://doi.org/10.1080/17455030.2022.2086320
https://doi.org/10.1007/s10778-019-00962-2
https://doi.org/10.1007/s10778-020-01026-6
https://doi.org/10.1007/s10778-020-01026-6
https://doi.org/10.15587/1729-4061.2024.310241
https://doi.org/10.1007/s10778-020-00995-y
https://doi.org/10.1007/s00707-022-03426-w
https://doi.org/10.1007/s00707-022-03426-w
https://doi.org/10.1007/s11029-024-10173-7
https://doi.org/10.15632/jtam-pl/150847
https://doi.org/10.1007/s00419-022-02210-5
https://doi.org/10.1007/s00419-022-02210-5
https://doi.org/10.21272/jes.2024.11(1).d4
https://doi.org/10.21272/jes.2024.11(1).d4
https://doi.org/10.1109/khpiweek53812.2021.9569982
https://doi.org/10.1109/khpiweek53812.2021.9569982
https://doi.org/10.15421/452010
https://doi.org/10.15421/452010
https://doi.org/10.1134/s0025654424605093
https://doi.org/10.1134/s0025654424605093
https://doi.org/10.1007/s00707-024-04082-y
https://doi.org/10.1007/s00707-024-04082-y

to convert Merbau wood waste into higher-performance engineered
timber elements for low-carbon structural applications.

Keywords: merbau, glulam, beams, CFRP, reinforcement, bend-
ing, mechanical performance, MOE, MOR.
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This study investigates processes related to the occurrence, ac-
ceptance, and redistribution of loads in the supporting structure of
a railroad flat wagon. The task addressed is to improve the technical
and economic indicators of the modernized flat wagon for container
transportation by reducing its tare.

To this end, the stress distribution fields in the modernized rail-
road flat wagon structure were determined. It was established that the
main longitudinal beams of the frame have a strength reserve, which
is due to the underutilization of railroad flat wagon bearing capac-
ity. This leads to an excess sprung mass of its supporting structure.
Therefore, it is proposed to introduce perforation in the walls of the
main longitudinal beams of a railroad flat wagon. To substantiate this
solution, the strength of the bearing structure of a railroad flat wagon
was calculated. It was established that the maximum stresses in the
bearing structure are 13.6% lower than the permissible ones.
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The design service life of a railroad flat wagon is at least 32 years.
The biaxiality calculation of the bearing structure showed that its
greatest values are reached in the middle parts of girdle beams.

A special feature of the proposed solution is that it makes it pos-
sible to improve the technical and economic indicators of the mod-
ernized railroad flat wagon with minor capital investments.

The scope of practical application of the results is railroad transport.

A condition for practical use of the results is symmetrical loading
of the bearing structure of a railroad flat wagon with cargo.

The results of the research could contribute to improving the ef-
ficiency of container cargo transportation along international routes.
In addition, the results might prove useful for designing and fabricat-
ing new structures of railroad flat wagons, as well as for modernizing
existing ones.

Keywords: railroad transport, railroad flat wagon, modernization
of the structure, stressed state of the structure, container transportation.
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This study investigates acoustic processes that occur during
the flow of air around the blade segment of a wind turbine. The
issue of aerodynamic noise generated by wind turbines is one of
the factors that hinders the widespread implementation of wind
turbines. Noise reduction is possible by changing the design of the
turbine blade to influence the aerodynamic processes during the
flow of air around it.

This paper reports an experimental study on the possibility of
reducing the aerodynamic noise of wind turbines by modifying
the trailing edge of the blade. An original methodology of acoustic
experiments in an anechoic chamber is described; the results of
experimental studies are given.

Two different modifications of serrated trailing edges of the
blade with the NACA0012 aerodynamic profile have been con-
sidered: a flat serrated edge and a three-dimensional serrated
edge. The results from aerodynamic noise measurements of the
prototypes of the blade segments were compared with the noise
from the basic original sample. Acoustic measurements were
carried out in the range of flow speeds: 7.5-20 m/s and angles of
attack 0-15°.

The results demonstrated that both configurations of the ser-
rated trailing edge make it possible to reduce the level of aerody-
namic noise compared to the base segment. It was found that the
noise reduction occurs at relatively small angles of attack (0-5°)
and moderate flow speeds (up to 15 m/s). In the specified range
of parameters, the reduction of aerodynamic noise occurred due
to a decrease in the sound pressure level in a certain frequency
range by up to 4 dB. The segment with flat serrations turned out
to be somewhat more effective in terms of noise reduction in the
low-frequency range.

Results of this work could be used when designing new gen-
eration wind energy systems with reduced noise levels, as well as
other aerodynamic devices.

Keywords: aerodynamic noise, wind turbine blades, acoustic
experiment, Fourier analysis, passive methods.
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This work investigates the process of powder particle acceleration in
a supersonic nozzle for cold gas-dynamic spraying (CGS). The task ad-
dressed in the study is predetermined by the lack of established patterns
in the comprehensive influence of gas parameters and nozzle geometry
on the speed of powder particles at the nozzle outlet, which complicates
predicting and controlling the spraying process.

A new approach to the design of nozzles for CGS has been proposed
and implemented, which allows for targeted optimization of their geo-
metric parameters taking into account the gas parameters at the nozzle in-
let. The approach is based on a combination of analytical modeling (isen-
tropic model, particle acceleration model), methods of statistical planning
and analysis of experiments (central compositional design, construction
of regression equations), and multifactor optimization of nozzle geometry.

Regularities have been established between the velocity of alumi-
num particles with a size of 25 um at the nozzle outlet and the gas param-
eters: braking pressure 0.8-2.5 MPa and braking temperature 300-700°C.
The calculations also took into account the influence of the nozzle
geometry: critical diameter 1.0-3.0 mm, outlet diameter 5.0-10.0 mm,
length of the expansion section 80-150 mm. The resulting nozzle and
spraying mode ensure that the particles achieve a velocity at the outlet of
596 m/s, which exceeds the required minimum of 550 m/s, at an air flow
rate of 1.0 m3/min.

The proposed approach could be applied to designing new nozzles
for mobile and stationary CGS installations operating on compressed air,
nitrogen, or helium with a pressure of 0.6 to 4.0 MPa; in particular, for
spraying protective and restorative coatings under conditions of limited
gas flow. The results lay out the foundation for developing a software tool
or an automated system for designing nozzles for CGS in a wide range of
initial gas and powder parameters.

Keywords: isentropic model, particle acceleration, multifactor
optimization, critical speed, analysis of variance.
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A belt conveyor has been investigated in this work. The effect of
the angle of the belt axis relative to the drum axis on the lateral runout
of the belt was considered. The influence of the belt speed, the load at
the point of contact of the belt with the generator drum, the curvature
of the generator drum, and the linear mass of the belt on the lateral
runout of the belt were also examined. The friction coefficient of the
belt sliding on the rollers in the running section of the belt on the drum,
the belt tension at the point of running on the drum were investigated.

It was established that lateral runout always occurs in the absence
of perpendicularity of the belt axis relative to the drum axis. The belt
speed during lateral runout is maximum at the beginning of the tran-
sition process and decreases as the displacement increases. During
lateral runout of the belt in the zone of its contact with the generator
drum, tangential and normal loads occur.

The stationary state is achieved when the belt axis becomes per-
pendicular to the drum axis.

Tangential loads in the absence of slippage do not depend on
normal loads and are caused by the non-perpendicular location of the
belt axis relative to the drum axis. Tangential load is proportional to
the lateral displacement of the belt. The transient process of belt slip-
page on a drum with a slight curvature of the generator is described
by an equation corresponding to an aperiodic link of the first order.

This study make it possible to determine optimal parameters
when designing a system for automatic belt centering on a drum with
a curved generatrix. Thus, in the development of the end station of a
belt conveyor (Patent of Ukraine No. 98378), a hydraulic pump NSH-
10E was used. The magnitude of the drum curvature is limited by the
resulting unevenness of belt tension across the width, as well as the
possibility of belt slippage, and significantly depends on the stiffness
of the belt.

Keywords: belt conveyor, lateral belt runout, drum, mathemati-
cal model, transient process.
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PO3POBKA I IIOCTIIPOIECIHI MATEMATHUYHHX TA KOMITIOTEPHHUX MOI[EJIEfl KOHTAKTHHX 3ATAY
(c. 6-15)

T. A. 3aiinieBa, I'. A. IllumkaHoBa, f. A. ToHUapoB

OG6’eKTOM JIOCTiZPKEHHS € MPOoIieC KOHTAKTHOI B3a€MO/i1 dKOPCTKOTO IITaMIIa 3 IPY>KHUM IiBIIPOCTOPOM TIiJ [i€l0 LIeHTPaIbHO IPUKJIa/ie-
HOTO CTHCKAI0uOTro HaBaHTA)KeHHs. Bupimrysazace mpo6ieMa aBToMaTH3allii 06po6KM pe3y/IbTaTiB [T aHAi3y AaHUX.

¥V po6oTi po3mIIHYyTO 3a/a4y AJIs IITaMIIa 3i CKJIaJHOI0 reoMeTpieto. KoHTaKTHa 061acTh Ma€ IBO3B’I3HY (hOpMy, 06MeKeHy KOHI[EHTPHY-
HHUMH eJIilcaMy, 110 YCKJIAAHIOE aHATITUYHNM OIUC HAIIpy)KeHO-Ae(OPMiBHOIO CTaHYy.

JI1sl aHaJIITMYHOTO PO3B’sI3aHHS 33/Ia4i 3aCTOCOBAHO METOZ 30ypeHb, BUKOPHCTOBYIOUH 3Hal/[eHe paHille pPO3BHHEHHs ITOTeHIiaa IIpo-
CTOTO LIapy 3a MaJauM napameTpoM. Ile fae 3Mory mpuBecTy 3aja4y 710 KOH}iryparii 3 KpyroBUM Kisbliem, J/1d AKoi BifloMi TOUHI pO3B’A3KH Y
BUIVISAZ Py 3 peKypeHTHUMU Koedirjientamu. OTprMaHi aHAJIITUYHI pe3y/bTaTH CIyTyIOTh €TaJIOHHOI OCHOBOO /ISl OI[iHKM TOYHOCT] IH-
CeJIbHOTO MOJIETFOBaHHSI, HAIIPUKJIaZ, IIPH ITOOY/A0Bi CKiHYeHHO-eJIeMeHTHOI Moziesti. Taka MaTeMaTHYHa opMastizallis 03BosIsie€ e(heKTUBHO
OLiHIOBaTH /IOCTOBIPHICTh OTPUMAHUX PE3y/IbTATIB.

B pesysbrarti y mporpaMHOMY cepeioBHUIIi Ansys IT0GYZ0BAaHO PO3PaXyHKOBI MOJesTi 3 ypaXyBaHHIM 0cOOIMBOCTelt popMu mTamria. Pos-
pob6JIeHO CrieliabHe IIporpamMHe 3a6e3leueHHs, sike J03BO0JIsIE eKCIIOPT PO3PaxXyHKOBUX JAHUX JI0 IIporpamMHoro rnakera MATLAB 3 nozasb-
LIMM TOCTIIPOIIECIHTOM /IS aBTOMAaTH3aIlii 06poOKM JaHMX. 3aITPOIIOHOBAHMI MMi/IXil 3HU3UB TPYOMICTKICTh MOCTIIPOIIECIHTY TPUOIN3HO
Ha 45-55%.

BusiiieHo, 1110 3i 361/IbIIIEHHSIM eKCIIEeHTPUCUTETY eJIilca 3poCTae BeJUIMHA TUCKY IIiJ| INTAaMIIOM. Y IleHTpasIbHill 30Hi (ikcyeTbcs HIDK-
49U THCK, KU 3pOCTaE 0 Kpasix 06,1acTi KOHTAKTY. BUSB/IEH] YMCesIbHI Pe3ysIbTaTH A06pe KOPETIOI0Th 3 aHAITUIHIMHU.

OTpuMaHi pe3yJbTaTh MOXKYTh 6yTH BUKOPUCTaHI ITPU POo3paxyHKaxX Ha MillHIiCTh B iH)KeHepHiil MpaKTuIli 3a yMOB KOHTaKTHOI B3aeMO/jl
y KOHCTPYKTUBHHX eJIEMEHTaX MaIINHOOY/lyBaHHS, e 30Ha KOHTAKTY Ma€e (OpMY eTiNTUIHOTO Ki/IbIS.

KUIro4oBi c1oBa: KOHTaKTHA 30Ha, IITAMII, ITIPOrpaMHe 3a6e3IeYeHHs], MeTO/| CKIHUeHHUX eJIeMEHTIB, aHAJIITUYHUI PO3B’sI30K.
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YHCEJIbHA PEAJIIZAIIISA EKCTPAIIOJIAINT PTYAPICOHA IS JMHAMIYHHUX 3A/JAY BATATOIIIAPOBHX
OITHAPUYHUX OBOJIOHOK (c. 16-29)

¥O0. A. Meiim, M. O. Beiosa, H. B. ApHayra, H. B. Maii6opogina, B. II. TepacuMeHKO

OG6’eKTOM JOCITi/PKEHHS € BUMYIIeHI KOJTMBAaHHS HEOJHOPITHOI IPY)KHOI CTPYKTYPH Y BUIJISIZ 6araTomapoBoi IUIiHAPUIHOI 000JIOHKH,
sIKa CKJIAZIAETBCS 3 YKOPCTKO-3>€[HAHUX IIApiB i MificruleHa AUCKPETHUMH KiJbIIeBUMU ejleMeHTaMU. [106y/J0BaHO MaTeMaTH4YHYy MOAYJIb
KOJIMBaHb NPY)KHOI HEOJHOPIHOT CTPYKTYpH MiJ| Ai€l0 HeCTallioHapHOTO HaBaHTa)KeHHs. Hampy)xeHo-ZeopMOBaHU CTaH 6araToIapoBoi
OPUTIHIPUYHOI 0O0JIOHKU 3 JVUCKPETHUMH KiJIBI[EBUMH peOpaMU JIOCTiHKEHO 3 BUKOPUCTAHHSIM T€OMETPUYHO HEJTiHiIHOI Teopii 060I0HOK
i cTprokHiB TUITy TUMOIIEHKa. 3aIIPOITIOHOBAHO YMCEJbHUI aJTOPUTM i3 3aCTOCYBaHHSM eKCTpamnoJiAliil PiuapacoHa as foc/ipKeHHs 110-
OyZ0BaHOI MOZIEJIi.

JI1sl IpUKIIazy PO3IVITHYTO TPHUILNAPOBY IiIKpiIUIeHy IMUIIHAPUYHY OOGOJIOHKY 3 BpaXyBaHHSM JAMCKPETHOCTI po3MillleHHs pebGep Ipu
JIMHAMiYHOMY HaBaHTa)KeHHi 3 KOPCTKO 3allleMJIeHUMM KpasMH. 3alpOIIOHOBAHUN YMCEJbHUI aITOPUTM JjaB MOAUIUBICTb JJOCTIUTH Ha-
TIpy>KeHO-Ie(hOPMOBAHMI CTaH TPUIIAPOBOI MiAKPIIIEHOI MPYXKHOI CTPYKTYPY LI HAPUIHOTO TUITY B IOBIIBHNI MOMEHT 4Jacy. [TpoBesieHuit
MOPiBHSIBHUIN aHAJII3 YUCEIbHUX Pe3y/IbTaTiB PO3paxyHKiB I0Ka3as., 1110 3TifIHO CTaHJAPTHOTO IiIX0AY PO3GDKHICTb 110 BeJIMYMHAM ITPOrUHIB
aag n =40 in = 160 gocsirana 31%, aas n = 80 i n = 160 nopsfKy 5%. 3rigHo miaxoxy no Pivapacony and n = 40 + 80 i cTaHAAPTHOTO AJId
n = 160 151 pi3HULS CTAHOBUJIA GIU3BKO 1%.

Oco6MBICTIO JAHOTO AOCTI/PKEHHsI € BUKOPUCTaHHSA eKCTpamnosiii PiuapsicoHa fyig BU3HaYeHHs HaNpy>KeHO-Ae(OpMOBaHOTO CTaHy
TPUIIAPOBOI MiKPiIJIeHO] MUTIHAPHUYHOI 0G0JIOHKH, IO J[O3BOJUJIO IiJBUIIATH TOYHICTh PO3B’A3KY AWHAMIUHOI 3ajadi 6e3 3MeHIIeHHS
KPOKy 0GYHCIIEHb.

Pe3ysibTaTél MIPOBEIEHNX B POOOTI ZOCIiKEHb MO)KHA BUKOPHUCTOBYBATH IIPHU JOCTi/PKEHHI HecTal[ioHapHUX KOJIMBAHb O00JOHKOBHUX
KOHCTPYKLil B HAyKOBO-AOCJIiIHUX Ta iH)KeHEepHO-KOHCTPYKTOPCHKUX OpraHi3alfisx.

KirrouoBi cioBa: GaraToniaposi 000JIOHKY, BUMYIIEHI KOJTMBaHHS, HECTalliOHaApHe HaBaHTA)KEHHs], YMCEJbHI METO/[H, eKCTPATIOJIALis
PivapacoHa.
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BU3HAYEHHS MEXAHIYHUX XAPAKTEPUCTHK 3’ €JTHAHUX 3 TAMIHOBAHHUX NEPEB’THHUX BAJIOK
MEPBAY, APMOBAHUMX BYIVIEHEBHM BOJIOKHOM ITOJIIMEPOM (c. 30-44)

Lilis Nurhayati, Sri Murni Dewi, Wisnumurti, Devi Nuralinah
Y 1iit po6oTi ZOCTIZPKYIOTECS MeXaHIYHI BJIaCTUBOCTI Ta MeXaHi3M apMyBaHHS 3’€JHAHUX LIUITIAMHU KJIeEHUX 610K MepOay, BUTOTOBJIE-

HUX 3 BiZIX0/IiB ZIepeBOOOPOGHOT IIPOMUCIIOBOCTI, & TAKOXX TIOPiBHIOIOTHCSI HEAapPMOBAH{ 3pa3Ky Ta GaJIKH, TOCUIeH] 30BHIITHBO U-TI0Ai6HUM
BYIVIELIEBUM BOJIOKHOM Moj1imepom (BBII). IIpo6ieMa, siKy HEOOXiZIHO BUPILIUTH, TIOJIAra€ B KPUXKOMY PYHHYBaHHI Ta 3HIDKEHiH 3ruHaIb-



Hill 37aTHOCT] KyIeeHOro OGpyca 3i IIMIIaMH; OT)Ke, BOHA BU3HAaYa€ KOMOIiHOBaHMI BIIJIMB opieHTanii 3’e/{HaHb (JIMI[bOBA CTOPOHA-IINIT T
JINIIbOBA CTOPOHA-CTHUK), KiJIbKOCTI mIapiB (Tpu Ta I’sTh 1iapiB) Ta apMyBaHHs BBII Ha 6;109HO 3i6paHi 6aIKy 3 BUIIa{KOBO PO3IIO/iIIEHUMK
IIMIIAMH 33 JO0TIOMOT0I0 YOTHPHUTOYKOBUX BUIPOOYBaHb HA 3TMHAHHS. Pe3y/bTaTH AOCIiDKEHHS IOKa3yloTh, [0 BUKOPUCTAaHHS BBII
Mae BeJIMUe3HUH BIJIMB Ha 3TMHAbHI XapaKTepUCTUKU MaTepiaily, IpY [IbOMY I'paHHYHE HaBaHTa)KeHHs 301/1bLIyeThes Ha 27,4-48,8%, a
MaKCUMAaJbHUN 3THHAJBHAM MOMEHT - Ha 45,3% MOpiBHSAHO 3 HeapMOBaHUMU OankaMu. CepefjHiii MPOTHH IPU MaKCUMaJIbHOMY HaBaH-
Ta)KeHHi TaKo)K 36i/IbIINBCA Ha 6,5-51,4%, 110 CBiZlMUTH ITPO BUIIY 3/laTHICTh A0 AedopMallii Ta Kpally IJIaCTUYHICTh MaTepiary. 3a3HadeHi
TIOKpAllleHHs MOCHIOITHCS YCHIIIHUM 3MillleHHAM HaIlpy)KeHb i3 30HU PO3TATY A€PEBUHU HA BYIJIEIIJIACTUK, 3SMEHIIEHHAM KOHI|EHTpaIlil
HAIIPY’>XEHb Y MiCIISIX pO3PUBIB MINUITONOAIOHNX 3’ €JHAHB, & TAKOXK 3061/IBIIIEHHSIM Yacy 3apOPKEHHS Ta IOIIMPEHHS TPIil[UH y BUITAZIKOBUX
MICIfIX, 1[0 Pa30oM 3MiHIOE CTPYKTYPHY peaki{il0 Bi/i palTOBOro KPUXKOTO PyHHYBaHHS /10 GilblLI cTaGiIbHOIO IMpOrpecyBaHHS MOIIKO-
JPKEeHHS, 0 MIPU3BOJUTH A0 pyiiHyBaHHA. Cepes IpoTecTOBaHMX KOH(Dirypariiii 6aaku, Mo 3’ eHyIOThCS TOPIEBUMH CTIHKaMHU, OTPUMAaIN
HaWBUIIUN MOAY/Ib Ipy>KHOCTI 20,46 I'Tla (36i1bIeHHs Ha 8,8%), TOAl K I>ATULIAPOBA KOHMIrypalis 3’ejHaHb, 10 3’€IHYIOTbCS TOPIie-
BUMHU CTiHKaMU, TIOCHJIEHA BYIVIETJIACTUKOM, JIOCSI/Ia HANOIIBIIOr0 MOAYJIsI IPY)KHOCTI Ha po3puB 55,85 MIla (36inbuieHHst Ha 33,4%).
TpumapoBi 6aIK1 3’ € THYIOTHCSI TOPIIEBUMU CTiIHKAMU Ta ITPOJIEMOHCTPYBAIM HAN6iIbIe 361TbIIIeHHST MiITHOCT] Ha 3TVH IIiCJIT apMyBaHHs,
sike ckJasio 48,30 MIla (36inbuIeHHs Ha 46,4%). 3MiHa MIapyBaHHS 3 TPHOX A0 IDATU IIAPiB MiZIBUIMIA MII[HICTh Ha 3TMH Ha 18,9%, 110
CBiZfYUTH PO e(eKT TOMOTeHi3allii, IKU IMOKpalye po3IOofil HAallpy)KeHb Y IapyBaTHX 6aIKax, M0 CKJIaAa0ThCs 3 OJI0KiB. 3arajoM, 1o-
€ZiHaHHS KOHQiryparii munonoAi6GHoro 3’e/{HaHHs, KUIBKOCTI IapyBaTOCTi, BUIIQJIKOBOTO CKJIa/JaHHS OJIOKiB Ta ITOCUJICHHS BYIVIELIEBUM
xommo3uToM (BBII) BifKpHIIO IUTSIX /17151 TIEPETBOPEHHS IEPEBHUX BiIX0ZiB MepOay Ha BUCOKOIIPOAYKTUBHI iH)KeHEePHI ZiepeB>siHi eJIeMeHTH
JUUIS. HU3bKOBYIJIELIEBUX KOHCTPYKLiIIfHUX 3aCTOCYyBaHb.
Kirrouogi cioBa: Mep6ay, kiieeHuit 6pyc, 6aaku, BBII, apMmyBaHH:, 3ruHaHHS, MexaHiuHi BiractuBocti, MOE, MOR.
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HAYKOBE OBI PYHTYBAHHS BUKOPUCTAHHA BAJIOK I3 IIEP®OPAIIIEIO B HECYYIN KOHCTPYKIIIT
MOJEPHI30BAHOI'O BATOHA-TIJIAT®OPMH /11 IEPEBE3EHb KOHTEMHEPIB (c. 45-52)

C. B. ITanueHKo, A. O. JIoBcbKa, 1. JI. XKypaseJs, €. O. Haymenko, O. B. XKaposa

OG’€KTOM [IOCJI/KEHHSI € IPOIeCH BUHUKHEHHS, CIIPUIHATTS Ta I1€PEepO3MO/iTy HaBaHTA)KEHb B HECY4ill KOHCTPYKIIii BaroHa-Iar-
¢opmu. ITpobema, 110 BUpilyBasach B JaHOMY JIOCJI/PKEHHI, MOJIArae y MOKpalleHi TeXHiKO-eKOHOMIYHUX MTOKa3HHUKIB MOZIEPHiI30BaHOTO
BaroHa-1u1aTGopMH JJIs IiepeBe3eHb KOHTEeTHEPiB IUISIXOM 3MEHIIIEHHST H10T0 TapH. 3 1i€f0 METOIO0 ITPOBe/IeHO BU3HAYEHHS [T0JIiB PO3IIO/[iJIeHb
HaIlpy>XeHb B MOJIEPHi30BaHiil KOHCTPYKIIil BaroHa-11aTopMu. BcTaHOBIIEHO, 1[0 B OCHOBHUX ITOB3/I0BXKHIX 6aJIKaX paMU Mae Miclie pe3eps
MiITHOCTI, SIKU 06yMOBJIEHUI HEZOBUKOPUCTAHHSIM BaHTAXXOIIiIOMHOCT] BaroHa-1u1aTdopmu. e BUKINKae 3aiiBy MmigpecopeHy Macy Horo
Hecy40l KOHCTPYKIIil. ToMy ITpOIIOHY€eThCS BIIPOBA/DKEHHS Mepdopallii B CTiHKaX OCHOBHUX ITOB3/I0BXKHIX 6aJI0K BaroHa-1uargopmu. Jlst 06-
I'PyHTYBaHHS TaKOTro pillleHHs IPOBe/IeHO PO3PaXyHOK Ha MiI[HICTh HeCy40i KOHCTPYKILii BaroHa-1iat¢opMu. BcraHOBJIEHO, 1110 MaKCUMaJIbHi
Hanpy>KeHHs B HECyJiil KOHCTpyKIii Ha 13,6% HIDKYI 3a JOITYCTHUMI.

TIpoeKTHUII CTPOK CITy)KOW BaroHa-IuIaTopMy CKJIaB He MeHIIe 32 pokiB. Po3paxyHOK 6iakcHabHOCTI HeCy4oi KOHCTPYKILil IT0Ka3as, 1110
11 Hali6inbLIl 3HAUEHHS MAIOTh Miclle B cepefiHiX YacTHHAX XpeOTOBUX OaJIOK.

Oco6IMBICTIO 3aITPOIIOHOBAHOTO PillIEHHS € Te, 1[0 BOHO J03BOJISIE MOKPAIIUTH TEXHIKO-€KOHOMIYHI ITOKa3HUKN MO/IEpPHi30BaHOTO Baro-
Ha-IU1aT)OpMHU IIPU HE3HAUHUX KalliTaJbHUX BKJIAJEHHSIX.

Cdepa MpaKTUIHOTO BUKOPUCTAHHS OTPUMAHUX Pe3Y/IbTaTiB — 3aJi3HUIHUIT TPAHCTIOPT.

YMOBOIO IPaKTUYHOTO BUKOPUCTAHHS Pe3YJIbTATiB € CUMeTPUYHe 3aBaHTAXKEHHsI HeCy4oi KOHCTPYKIIil BaroHa-I1aTopMU BaHTa)KeM.

Pe3ysibTaTé IPOBEZEHOIO AOCIi/HPKEHHS CIPUATUMYTh TiZIBUIIEHHIO e()eKTUBHOCTI KOHTEeIIHEPHUX ITepeBe3eHb BAHTAXKIB B M>KHAPOAHO-
My crioydeHHi. Tako)X OTpUMaHi pe3y/IbTaTi OyAyTh KOPUCHUMHU HAIIPAIFOBAHHSMMU IIPY IPOEKTYBAHHI Ta CTBOPEHHI HOBUX KOHCTPYKIIil
BaroHiB-11aT(opM Ta MOZIEpHi3alligx iCHylOUnX.

KurrouoBi cy1oBa: 3a1isSHUYHMI TPAaHCIIOPT, BaroH-IIaTdopMa, MofiepHi3allisi KOHCTPYKIIii, Hallpy»KeHUI CTaH KOHCTPYKIIii, KOHTeHepHi
TepeBe3eHHs.
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BU3HAYEHHS BIUIMBY MOJHU®IKAIII 3A/THBOI KPAVIKH JIOIIATI TYPBIHU BITPOTEHEPATOPA HA
AEPOJIMHAMIYHHM IIIVM (c. 53-62)

C. B. AsekceeHKo, A. 10. Ipeyc, JI. B. Hakammpase, B. A. [lep6a6a, C. A. 3o10TapeHKO

OG6’eKTOM JIOCTiZPKEHHS € aKyCTUYHI IPOI[ecH, 0 BUHUKAIOT ITiJl 9ac 00TiKaHHs IIOTOKOM TIOBIiTps CErMEHTa JIOTaTi Typ6iHu BiTpoeHep-
reT4yHoi ycraHoBKH. ITpo6ieMa aepouHAMIYHOrO IIIyMY, 1[0 F€HepYEeThCsI BITPSIHUMMU TypOiHaAMMU, € OHUM 3 (PaKTOPiB, 110 CTPUMYE ITUPOKE
BITPOBA/P)KEHHSI BiTporeHepaTopiB. 3MeHIIIEHHs IIyMy MOXKJIMBO 32 PaXyHOK 3MiHU AW3aiiHy JionaTi TypOiHU /I BIUIUBY Ha aepojiiHaMiuHi
TIpoLiecH Tif| yac o6TikaHHsA IIOTOKOM IIOBITpsi. POGOTY NMPUCBSIUEHO eKCIIepUMEHTAIbHOMY JOCTiZPKEHHIO MOAUIMBOCT] 3MEHILIEHHs aepoH-
HaMi4HOTO LIyMy BiTpOBUX TypOiH 3a paxyHOK Mojudikaliiii 3aqHbp0i kpaiiku jionari. IIpesicTaB/IeHO OpUTiHAJIbHY METOJUKY aKyCTHUIHOTO
eKCTIepUMEHTY B Ge3/IyHHill KiMHATI Ta TIOJaHO pe3y/IbTaTH eKCIIePUMEeHTAIbHUX J0CTi/pKeHb. Po3risHyTo /Bi pisHi Mopudikamnii 3a3y6pe-
HUX 33/HiX Kpaiiok Jsionarti 3 aepoguHaMivHuM npodizem NACA0012: riocKy 3a3y6peHy Kpaiiky, Ta 06’eMHy 3a3y6peHy Kpaliky. Pesyibratu
BUMIPIOBaHb aePOJMHAMIUHOrO IIyMy JOCTIHUX 3pa3KiB CerMEHTIB Jjionareil MOPiBHIOBAINCS 3 IIYMOM 0a30BOTO OPUTiHAJIBHOTO 3pa3Ka.
AKyCTHYHI BUMIpIOBaHHS IIPOBOAVUINCS B Jialla30Hi MIBUJKOCTEH IOTOKY: 7,5-20 M/c Ta KyTiB aTaku 0-15°. Pe3ysnbTaTH JOCIiHKEHb IIPO-
JIEeMOHCTpPYBAJIH, 1110 061/Bi KoHbirypanil 3a3y6peHoi 3ajHboI KpaiKu J03BOJISIOTh 3HU3UTU PiBeHb aepOAMHAMIUHOTO LIyMy IOPiBHSHO 3
6a30BMM CETMEHTOM. 3’5ICOBAHO, 10 3HIDKEHHS LIyMy Bi/j0yBaeThCs 3a BiJHOCHO MasMX KyTiB aTaku (0-5°) Ta MOMipHHMX IIBHAKOCTEH ITO-
TOKY (7o 15 M/c). Y 3a3HaueHOMy Jiiara3oHi mapamMeTpiB 3MeHILIEHHs aepOAMHAMIYHOro IIyMy BifilyBajocsl 32 PaxXyHOK 3HIDKEHHs DiBHs



3BYKOBOT'O THCKY B IIEBHOMY YaCTOTHOMY /iiaria30Hi Ha BeJHMUUHY 10 4 1B. CerMeHr i3 I1ackUMHU 3a3y6pUHAMU BUSIBUBCS JIell0 e(eKTUBHi-
LIMM 3 TOYKU 30py 3HM)KEHHS LIIyMy B HU3bKOUACTOTHOMY Jiiana3oHi. Pe3ysprati po60TH MOXKyTh OyTH BUKOPMCTAHI IIifl 4ac IPOEKTyBaHHSA
BiTPOEHEPreTHYHUX CUCTeM HOBOTO IIOKOJIIHHS 3i 3HID)KEHUM piBHEM HIyMy Ta iHIIMX aepoJMHAMIUHUX IIPUCTPOIB.

KurrouoBi cy1oBa: aepopiHaMiYHMI IIyM, JIOTIaTi BiTporeHepaTopa, akyCTUYHMI excriepuMeHT, Oyp’e aHaIi3, TACUBHI METOAU.
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PO3POBJIEHHA IIXOAY 0 PO3PAXVHKY I OITHUMIBAIIL HAZI3BYKOBOI'O COILJIA JIJIA XOJIOZHOT'O
TA3OJUHAMIYHOTI'O HAIIMJIFOBAHHA (c. 63-70)

O. B. Illopinos, H. B. CaBuenko, O. B. Illunyis, I. B. 3opik, C. M. HIDKHHUK

OG’€KTOM JJOCJIi/[PKEHHS € IIPOLIeC IPUCKOPEHHS YaCTUHOK ITOPOIIKY B Ha/I3BYKOBOMY COILJIi /ISl XOJIOHOTO ra30{HaMi4HOTr0 HaIIHJIIO-
BanHs (XI'H). [Ipo6iemoro, Ha BUPIIIEHHS SIKOI GYJI0 CIIPSIMOBAHO JIOCJIi/IKEHHSI, € Bi/ICYTHICTh BCTAHOBJIEHUX 3aKOHOMIPHOCTEN KOMILIEK-
CHOTO BILJIMBY ITapaMeTpiB ra3y Ta reoMeTpii coIlia Ha IBUAKICTb YACTUHOK IIOPOILIKY Ha BUXOJ 3 COILIA, L0 YCKJIAJHIOE IPOTHO3YBaHHS Ta
KepyBaHH IIPOLECOM HAIIMUJIIOBAHHS.

3anponoHOBAHO Ta pPeali30BaHO HOBUM MiAXiJ Ao mpoekTyBaHHA cones s XT'H, skuii fae 3Mory LijIeCIpAMOBaHO ONTHUMIi3yBaTH ixX
reoMeTPUYHI ITapaMeTpH 3 ypaxyBaHHSIM IIapaMeTpiB rasy Ha Bxoji B comuto. ITifxis 6a3yeTbcs Ha IO€/HAHHI aHAJITHYHOTO MOJIE/IIOBAH-
Hs (i30eHTpoImiuHa MO/Ie/Ib, MO/IeJIb IIPUCKOPEHHS YACTUHOK), METO/[iB CTATUCTUYHOTO IJIAHYBAaHHS Ta aHaJTi3y eKCIIEpUMEHTIB (LleHTpaIb-
HMI KOMITO3UIiHMI TUTaH, To6GyA0Ba PiBHAHB perpecii) i 6araTodakTopHoi ontuMizanii reomerpii coria. BcraHOB/IEHO 3aKOHOMipHOCTI
MK IIBAJKICTIO YaCTMHOK aJIIOMIHIiI0 pO3MipoM 25 MKM Ha BUXOJi 3 COILIA i TapaMeTpaMu rasy: TUCK rajbMyBaHH4 0,8-2,5 MIIa i TemIte-
patypa raapmyBaHHs 300-700°C. TakoXX B po3paxyHKax BpaXOBaHO BIUIMB IeOMeTpil comia: KpUTUIHUI Aiametp 1,0-3,0 MM, BUXifHUI Aia-
MeTp 5,0-10,0 MM, JOBXKHHA PO3LIMPIOBAIBHOIL AinsIHKY 80-150 MM. OTpHMaHe COIUIO Ta PEeXXUM HAIIMJIIOBAaHHS 3a6€311e4yI0Th JJ0CATHEHHS
YACTUHKAMM IIBUKOCTI Ha BUXOZi 596 M/C, 1[0 MepeBHUINye HeOoOXiqHMI MiHiMyM 550 M/c, ipu BUTparTi moBiTpst 1,0 M3/xB. 3amponoHosa-
HMI miaxig Modxe 6yTH 3aCTOCOBAHUM /IS IPOEKTYBAHHS HOBUX COIIEJI JIst MOGIIBHUX i cTallioHapHUX yCTaHOBOK XI'H, 1[0 IPpano0Th Ha
CTHCHEHOMY TOBiTpi, a3oTi a6o reJii 3 TuckoM Bif 0,6 0 4,0 MIIa, 30KpeMa JJ1s1 HAITWJIIOBaHHS 3aXMCHUX i BiZTHOB/IIOBAJIbHUX ITOKPUTTIB B
yMoBax o6Me)xeHoi BUTpary rasy. OTpuMaHi pe3ysIbTaTi CTBOPIOIOTH OCHOBY /JIs1 PO3POGJIEHHS IIPOrPaMHOT0 iHCTpyMeHTa abo aBTOMAaTH-
30BaHOI CUCTEMMU IIPOEKTYBaHHA comnes g XI'H B mupokoMy Jiana3oHi I04aTKOBUX I1apaMETPiB ra3y Ta IIOPOLIKY.

Korro4oBi ciroBa: i30eHTpomiitHa MO/IETh, TPUCKOPEHHSI YACTUHOK, 6araTropakTopHa ONTHUMI3alisl, KpUTUIHA IIBUAKICTD, AUCTIEPCIHIN
aHaI3.
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BHU3HAYEHHA IIEPEXITHOTI'O ITPOIIECY BOKOBOTI'O CXOIXKEHHA CTPIYKH 3 BAPABAHA KOHBEEPA 3
HE3HAYHOIO KPUBOJITHIMHICTIO (c. 71-83)

O. B. I'aBprokos, M. I0. KosecHikoB, A. B. 3aripuBoaa, O. I1. [lenos

OG6’€eKT JJOCIi/IXKEHHS — CTPiuYKOBUIi KOHBeep. JloCipkeHOo, K BILJIMBAae Ha 60KOBUI CXOJ| CTPiUKM KyT YCTAHOBKHU OCi CTPiYKHM BiZIHOCHO
oci 6apa6ana. TakoxXK JOCJI/PKEHO BIUTMB Ha OOKOBHII CXOJ] CTPIUKM MIBUKOCTI CTPiUKY, HABAHT)KEHHS B MiCTi KOHTAKTy CTPIiYKH 3 TBIPHOIO
6apabaHa, KpUBOJIHIFHOCTb TBipHOI GapabGaHa, IOrOHHA Maca CTPiuku. JlocizpkeHo KoedillieHT TepTsl KOB3aHHS CTPIYKY 110 POJIMKAX B Ha-
6irarouomy repepisy cTpiuku Ha 6apabaH, HaTATHEHHS CTPiYKY B TOULi HabiraHHs Ha 6apabaH.

BcraHoBsieHO, 1110 60KOBUI CXifl 3aBX/[M Ma€ Miclie 3a Bi/ICyTHOCTI ITepIrIeHAUKY/ISIPHOCTI oci cTpiuky BifiHOCHO oci 6apabaHa. IIBuaKicTh
CTpivKM IPH GOKOBOMY CXOJIi MAKCMaJIbHA Ha TIOYATKY IEePEeXiZIHOTrO MPOIeCy i 3SMEHILYEThCS 110 Mipi 36ibIeHHs 3MileHHs. [Ipu 60koBOMY
CXOfi CTPiYKM B 30Hi i1 KOHTaKTy 3 TBipHOIO 6apabaHa MAarOTh MiCIle IOTHYHI i HOpMaJIbHi HABaHTAYKEHHSI.

CranioHapHUi CTaH JAOCATa€ThCs, KOJIU BiCh CTPIYKH CTae IMEepHeHAMKYISPHOI0 oci 6GapabaHa.

JIOTMYHI HaBaHTXKEHHS 34 BiZICYTHOCTI ITPOCIM3aHb HE 3aJ1€)KaTh BiJi HOPMaJIbHUX i BUKJIMKAHI He NTepIeHUKYIIPHUM PO3TallyBaHHSAM
oci cTpivykH BiffHOCHO oci 6apa6aHa. [loTUYHe HaBaHTa)KeHHs IIPOIIOPIIiiiHe 60KOBOMY 3MillleHH!0 cTpiuky. [TepexifiHMIT Imporiec CXOAy CTpiuKu
Ha 6apabaHi 3 He3HAYHOI0 KPUBOJIiHIHICTIO TBIPHOT OITMCYETHCA PiIBHAHHSM, BiAMOBIHIM amnepiofWyHiil JTaHIIi TIepIIoro MopsAKY.

HaBezeni gocitifpkeHHs [O3BOJIAIOTh OTPUMATH ONTHUMAaJIbHI IMapaMeTpy IIPU NPOEKTYBaHHI CUCTEMM aBTOMATHYHOIO II€HTPYBaHHS
cTpiuky Ha GapabaHi 3 KpUBOJIiHIHHOIO TBipHOIO. TaK, IIPU CTBOPEHHI KiHIIEBOIO CTAHIIiI0 CTPIYKOBOrO KOHBeepa (ITaTeHT YKpaiHu Ne98378)
6yB 3acTocoBYBaHMI riffpoHacoc HIII-10E. BesndanHa KpuBoIiHiiiHOCTI 6apabaHa 06Me)XXyeThCsl BAHUKAIOU0I0 HEPiBHOMipPHICTIO HATATHEHHS
CTpPiYKM I10 LIMPYHI, @ TAKOXK MOXJIUBICTIO CXOZy CTPIUKH, i iCTOTHO 3aJIEXKUTH Bifl YKOPCTKOCTI CTPIYKU.

KurrouoBi croBa: cTpiuKoBHUil KOHBeep, GOKOBUIA cX07] CTPiuky, 6apabaH, MaTeMaTHYHA MOJIeJIb, TEPEXiHI MpoIiec.



