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An analytical solution is obtained for the problem of radial
vibrations of disks of variable thickness. A disk is considered that
is rigidly fixed along the inner circular contour (p=0.2) and free on
the outer contour (p=1). The thickness of the disk varies according
to the law H=Hy(p"""+Cp**)?, where Hy, C, p are arbitrary con-
stants; v is the Poisson’s ratio. The exact solution of the problem is
known only for H=const and H=1/p®. However, these solutions are
not sufficient to study the vibrations of disks of other configura-
tions. The proposed law of thickness variation H(p) allows us to
obtain exact solutions to the problem at any value of the constant
coefficients Hy, C, y, v. By varying the values of these coefficients
within a single given function, it is possible to set the disk profile
of the desired appearance. The methods used to obtain these solu-
tions are based on appropriate mathematical transformations of the
original equation.

The problem of disk oscillations is solved for four variants of
thickness change. The natural frequencies for the first three forms
of vibration are calculated. Comparison of the natural frequencies
found for the three cases of the disk profile gently sloping indicates
an increase in their values with an increase in the bending of the
disk thickness. Based on the obtained eigenfunctions, the stresses
were calculated and the nature of their distribution along the radial
coordinate of the disk was determined.

The strength of the disks under resonant radial vibrations was
evaluated using a special criterion. It is found that the most limit-
ing, i.e., destructive principal stress 61=c, at the first (main) form of
vibration should be chosen from the ratio 6,20.79 [c.1], where [c.1] is
the endurance limit of the disk material under uniform loading. The
results obtained can be used to predict the stress-strain state of disks
of variable profile under their radial vibrations.

Keywords: disk of variable thickness, radial vibrations, natural
frequencies, waveforms, stresses.
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This paper is devoted to the development of general algorithm
for solving to the stability problem of anisotropic plates using the
additional load discretization method. The study of the stability
problem is relevant for all types of structural elements and machine
parts, and its importance is especially increasing with respect to
anisotropic thin plates. This is due to the fact that with the use of
new structures and materials, the material intensity is reduced, the
area of application of thin-walled systems with low stiffness, for
which the danger of elastic loss of stability increases, and, therefore,
the importance and relevance of the theory and methods of practical
solution of problems of elastic stability of such structures increases.

In many works, analytical expressions for determination of
critical load are given. At present, the determination of critical loads
causes great difficulties in their numerical determination. Therefore,
the article presents the most effective numerical and analytical solu-
tion of this problem.

As arule, to solve stability problems of anisotropic plates, different
representations of the bending deflection function in different rows are
used. But the use of such representations is justified only under certain
boundary conditions and under the condition of uniformly distributed
load. The study described in this paper offers a way to overcome these
difficulties, allowing the numerical values of critical forces to be deter-
mined without much difficulty. With increasing grid density, the ac-
curacy of the critical load value increases rapidly and with an 8x8 grid,
the deviation from the exact solution equal to is 1 %.

From a practical point of view, the discovered mechanism of
numerical realization of this problem allows to improve engineering
design calculations of stability of anisotropic plates with different
conditions on supports and with different loading.

Keywords: structural stability, plate stability, plate strength,
anisotropic plates, orthotropic plates, discretization method.
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In theoretical mechanics, the equilibrium of a flexible, inexten-
sible thread is considered, to which the tension force of its ends and
the distributed force of weight along the length of its arc are applied.
An unsolved problem is finding the shape of the thread under the
action of other distributed forces. This study has considered the
equilibrium of a completely flexible thread, to which, in addition to
this force, a transverse distributed force is applied. A sail serves as an
example. Wind of equal intensity in the plane of the orthogonal sec-
tion of the sail can be considered a distributed force. The sail can be
cut into narrow strips with the same shape of the curves of the cross-
section, which are equal to the cross-section of the sail as a whole.
The theory of flexible thread is applied in the current study. The task
is reduced to finding the curve of the cross-section of the sail.

The object of research is the formation of a cylindrical surface
from a flexible thread under the action of distributed forces ap-
plied to it.

An important characteristic of the shape of a flexible thread is
its curvature. Its dependence on the length of the arc was found and
it was established that the found curve is a chain line (catenary).
This is the feature of the current research and its distinguishing
characteristics. The significance of the results stems from the
derived analytical dependences, according to which the change
in the ratio between the distributed forces acting on the flexible
thread deforms it, but it retains the shape of the catenary. At the
same time, the angle of deviation of its axis of symmetry from the
vertical changes. In the absence of a horizontal distributed force
and the presence of only a distributed force of weight, the axis of
symmetry of the chain line is directed vertically — at an angle of
90° to the horizontal. If they are equal, this angle is 45°. Scope of
application includes structures with stretched supporting wires,
conveyor belts, flexible suspended ceilings, the shape of which can
be calculated by using our results.

Keywords: chain line, curvature, axis of symmetry, angle of incli-
nation, inextensible thread.
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This paper presents an evaluation study of crack limit
states according to design codes and previous research. It aims
primarily to relate research findings to design code similari-
ties. Cracks in reinforced concrete structures are still a chal-
lenging problem for researchers, especially in one-way plate
structures where there is still a lot of damage and corrosion
in the reinforcement due to cracks. Finding the right formula
will make it easier for practitioners to design these structures,
and the problem of durability in reinforced concrete plates can
be overcome. From this research, an approach is proposed on
how to predict the maximum crack width formula in one-way
reinforced concrete slabs with different thicknesses. Plates use
a variety of thicknesses, including 125 mm, 150 mm, 175 mm,
and 200 mm. The test specimens have the same dimensions and
steel reinforcement, a slab width of 0.6 m and a length of 2 m.
From a literature study of prediction formulas from previous
research works and codes, namely @max(propy=7.5 1073 f;h70-333,
it was found that thickness (h) has little influence on maximum


https://doi.org/10.1063/5.0102028
https://doi.org/10.1063/5.0102028
https://doi.org/10.1063/5.0065168
https://doi.org/10.1063/5.0065168
https://doi.org/10.31548/machinery/4.2023.75
https://doi.org/10.31548/machinery/4.2023.75
https://doi.org/10.31548/machinery/3.2023.72
https://doi.org/10.1007/978-3-030-40724-7_59
https://doi.org/10.31548/machenergy2021.04.061
https://doi.org/10.1103/physrevfluids.7.034002
https://doi.org/10.1051/e3sconf/202130403035
https://doi.org/10.34185/1562-9945-3-122-2019-06
https://doi.org/10.34185/1562-9945-3-122-2019-06
https://doi.org/10.1007/s00707-023-03514-5

crack width. The results from both approaches in this analysis are
overall in accordance with the observed experimental tests and
the proposed formula. Based on these observations, increasing the
thickness of the reinforced concrete slab has significantly reduced
the maximum crack width so that the experimental formula is
obtained, namely @pax(exp)=0.32"f; 71113, Therefore, a constant is
needed to evaluate the influence of thickness parameters for slabs
with a thickness less than 200 mm on the maximum crack width
formula for reinforced concrete slabs, and a special approximation
formula has been obtained. In practical use, the crack width for-
mula can only be used for one-way slabs.

Keywords: flexural crack width, one-way slab, reinforced con-
crete, slab thickness.
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The object of research is the processes of occurrence, perception,
and redistribution of loads in the structure of a removable module
for the situational adaptation of the flat car, model 13-7024, to the
transportation of strategic cargoes.

In order to transport strategic cargoes, including military equip-
ment, agricultural machines, etc., the use of a removable module is
proposed on the flat car. Appropriate calculations were performed to
determine parameters for the structural components of the remov-
able module. At the same time, the profile of the frame was deter-
mined by the value of the maximum bending moment acting in its
cross-section. The thickness of the sheet, which forms a horizontal
plane for placing the load, was calculated according to the Bub-
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nov—Galyorkin method. To substantiate the determined parameters
of the structural components of the removable module, its strength
was calculated. The calculation results showed that the strength of
the removable module under the considered operating load schemes
is ensured.

A feature of the research results is that the use of the proposed
structure of the removable module makes it possible to expand the
range of goods transported by flat cars without improving them.

The field of practical use of the results is the engineering indus-
try, in particular, railroad transport. The conditions for the practical
application of the research results are the use of variable height fit-
tings in the removable module.

Our studies will contribute to devising the recommendations for
increasing the efficiency of the operation of flat cars through their
situational adaptation to the transportation of strategic cargoes. In
add, the results could prove useful for the construction of modern
structures of modular vehicles.

Keywords: railroad transport, flat car, situational adaptation
of the car, removable module, loading capacity of the removable
module.
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This paper investigates the structural changes in the turbulent
motion of an incompressible fluid in the hydrodynamic entrance
region of plane-parallel pressure motion. Movement in pressure
hydromechanical systems usually occurs in a turbulent regime.
Studying the patterns of changes in hydrodynamic parameters un-
der conditions of stationary turbulent pressure motion in the inlet
region is a very urgent task. The study was carried out on the basis
of boundary layer equations. Taking into account the dependence
of changes in the kinematic viscosity coefficient that occur between
layers of fluid, a boundary value problem was formed. Analytical
solutions have been obtained that make it possible to obtain pat-
terns of changes in velocity and pressure in any effective flow sec-
tion. Based on the general conclusions of the study, solutions were
found for two cases:

a) the velocity of the fluid entering the cylindrical pipe is
constant;

b) the velocity of the incoming fluid has a parabolic distribution.

For these cases, using computer analysis of the data obtained,
general graphs of velocity changes were constructed in various
sections along the hydrodynamic entrance region. These graphs,
which display the change in velocity along the entire length of the
inlet, make it possible to obtain the velocity of fluid movement
at any point along the inlet length and estimate the length of the
transition zone. The results obtained are among the least studied
issues of classical fluid mechanics and are of important theoretical
interest. The results obtained are applicable for the correct con-
struction of the hydrodynamic entrance region of machinery. A
calculation formula has been obtained to determine the length of
the hydrodynamic inlet region.

Keywords: plane-parallel motion, hydrodynamic entrance re-
gion, turbulent motion, viscous fluid, velocity distribution.
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This paper examines the working process of a belt conveyor
with a working drive that can change the length of transportation.
The conveyor can be used for tunneling, development of minerals in
mines and quarries, transportation of materials in warehouses. The
use of such a conveyor makes it possible to reduce the time for opera-
tions to increase or decrease the length of transportation, to exclude
reloaders between the working equipment and conveyor itself from
the transport chain.

It was established that when changing the length of transporta-
tion of a working conveyor, the static and dynamic load on the belt
increases. The change in the static load of the belt on the drum of
the mobile station depends on the speed of the mobile station and
the speed of the beltgenerated by the conveyor drive. The dynamic
loading on the belt depends on the acceleration of the belt, which is
related to the acceleration of the mobile station during the change in
the length of the conveyor.

For a working conveyor that changes the length of transporta-
tion, the static tension of the belt on the drum of the mobile station
can increase by 1.1-1.4 times from the initial one. The dynamic load-
ing of the belt can have a significant increase if the acceleration of the
mobile station is not stretched over time and acquires large values.

Based on the dependencesderived in the current work, a calcula-
tion procedure is proposed for the design of a belt conveyor with a
working drive that can change the length of transportation.

The Mathcad software was applied to verify the designcalcula-
tion procedure.

The results make it possible to employ new design methods in
the construction of competitive machines equipped with a belt con-
veyor with a variable length of transportation.

Keywords: belt conveyor, software, design, belt tension, theo-
retical studies.
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The subject of this study is a punch-elastic half-space system
under compressive force. The paper solves the problem of determin-
ing contact stresses and displacements. The content of results is the
constructed models and the assessment of their adequacy.

This work considers the problem of pressing a rigid plane
double-connected punch on a homogeneous and isotropic elastic
half-space. To obtain an analytical solution, a variant of the perturba-
tion method based on the expansion of the potential of a simple layer
distributed over a double-connected region by a small parameter
was applied. The problem of pressing a flat punch in the form of a
non-circular ring is reduced to a sequence of problems for a punch
in the form of a circular ring. This allows us to use a known solution
for a circular ring.

Finite element models were built using ANSYS. A group of
models was constructed to take into account possible damage in the
event that the punch-elastic half-space system is exposed to difficult
natural conditions or an aggressive environment during a certain
time of modeling. A database was formed for the purpose of further
transferring it to CLIPS. Sets of rules and knowledge were compiled.

A generalizing algorithm was developed for the problems of
constructing and analyzing mathematical and computer models of
contact interaction between a rigid cylindrical punch with a flat
double-connected base with an elastic half-space under the action
of a compressive force. The problem of determining the geometric
shape of the cross-section of an annular punch in the plan for the

punch-elastic half-space system was solved for the case when the
contact zone is not known in advance. The devised approach could
be employed in engineering calculations for strength and durability.

Keywords: spatial contact problem, analytical solution, finite-
element method, ANSYS, CLIPS.
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PE3VJIbTATU AHAJIITUYHOTIO PO3B’SI3KY 3AJIAUI IIPO PAJIIAJIBHI KOJIMBAHHS JUCKIB 3MIHHOI
TOBLIUHM (c. 6-15)

K. O. Tpaneson, O. I'. Tpaneson, B. I. Kanxiniuvenko, B. C. /ligkoBcbkuii

OTpuMaHo aHAMITUYHUI PO3B’SI30K 3a/1a4i PO pajiiasibHi KOJIMBAHHS AMCKIB 3MIHHOT TOBIMMHU. PO3IJISIHYTO IUCK, SIKUI JKOPCTKO 3a-
KPIIJIEHO TI0 BHYTPIIIHbOMY KpyroBomy KoHTYPi (p=0.2) i Bimbumil Ha 30BHiMIHBOMY KOHTYPI (p=1). ToBIIMHA MUCKY 3MIHIOETHCS 32 3aKO-
oM H=H(p"""+Cp"*)2, ne Hy, C, u — foBinbHi moctiitni; v — koedimient Iyaccona. Binomuii Tounuit poss’s30k sagaui mumre npu H=const
ta H=1/p. TlpoTe 11i po3B’sI3KH He IOCTATHi 75T BUBUEHHs KOJTHBAHb ANCKIB iHITIX KOHMITypaliil. 3ampomoHOBamiii 3aKOH 3MiHN TOBIIITHI
H(p) nmo3BoJisic OTpUMATH TOYHI PO3B’sI3KMU 3a/1a4i TIPU JIOBIJILHOMY 3HAaUeHHI nocTiitnnx koeditientis Hy, C, |, v. Bapitooun 3HaueHHAMEI IUX
KoedilieHTiB B paMKax ojiHiel 3aganoi pyHKIl MoskHa 3aaTit TIPOdiIb ANCKY GakaHOTO BUTJIsLY. METO/IH, 110 BUKOPUCTAHI /IJIst OTPHUMAaHHS
[IUX PO3B'SI3KiB 6a3yIOThCST HA MOIIBHIX MATEMATUYHUX [IEPETBOPEHHSIX BUXITHOTO PiBHSIHHSI.

Posp’s13aHO 3a/ia4y PO KOJIMBAHHS JNMCKA HA MPUKJIAA YOTUPHOX BapiaHTIB 3MiHM TOBIIMHU. PO3paxoBaHO BJIACHI YaCTOTH JUIS TPHOX
nepiux $HopM KoarBaHb. [IopiBHSIHHS BJACHUX YACTOT, SIKi 3HAM/IEHO /1T TPHOX BUITAIKIB MOJIOTOCTI TTpodiTio aicKa, CBiYaTh Mpo MiABH-
IeHHsT X 3HAYEHD TIPU 30LIbIIIEHH] BUTUHY TOBIMHY AucKa. Ha 0CHOBI OTpUMaHUX BAACHUX (DYHKINH PO3PAXOBAHO HAMPYKEHHS T BU3HA-
YEHO XapaKTep IX PO3IOJTY Y3/I0BK Pa/liabHOI KOOPAMHATH TUCKY.

IIpoBezieno oIiHKY MIiITHOCTI AMCKIiB MPW PE30HAHCHUX PAliaIbHIX KOJMBAHHAX 3 BUKOPHCTAHHIM CIENiaTbHOTO KPUTEpPito. 3HaleHO,
[0 HAOLIBIN rpaHuyYHe, TOOTO PYHHIBHE TOJOBHE HAMPY/KEHHs G{=G, MPU MepIIiil (OCHOBHIN) (HOPMI KOIMBaHb MOBUHHO OyTH 0OpaHo i3
criBBigHomenus 6,~0.79[c.1], e [0.1] — Meka BUTPUBAJIOCTI MaTepiaay AWCKY IIPHU OAHOPIAHOMY HaBaHTaxkeHHi. OTpUMaHi pe3yabTaT MO-
JKyTh OyTH BUKOPUCTaHI [JIsl IPOTHO3YBAHHS HAIIPYKEHO-1e(DOPMOBAHOTO CTAaHY AUCKIB 3MiHHOTO MPOMIJIO MPH IX palialbHUX KOJIUBAHHSIX.

KmouoBi coBa: 1uck 3MiHHOI TOBIIWHY, PaialbHi KOJINBAHHS, BIACHI 9acTOTH, (DOPMU KOJMBAHD, HATIPY KEHHSI.

DOL: 10.15587/1729-4061.2024.302838 ]
PO3POBJIEHHS 3ATAJIBHOTO AJITOPUTMY PO3B’I3AHHS 3A/IAUI CTIKOCTI AHI3OTPOITHUX
IUIACTHH (c. 16-23)

Shahin Guliyev, Rizvan Shukurov, Hajar Huseynzade, Leila Huseynova, Aliyar Hasanov

[0 cTaTTio PUCBSYEHO PO3POOILI PO3B’SI3AHHST 3aralbHOTO AITOPUTMY 3a/1adi CTIKOCTi aHI30TPONHUX MIACTUH 3 BUKOPHCTAHHIM METO-
1y JMCKPETU3alii I0aTKOBOIO HaBaHTAKEeHHsL. J{OC/IiUKeH s TPOOIeMH CTIIKOCT] akTyasIbHe /JIsl BCIX THIIB KOHCTPYKTHBHUX €JIEMEHTIB i
KOHCTPYKIIill 1 MaTepiasiB 3HUKYETHCS MATEPIaIOMICTKICTh, 301IbIIYEThCST chepa 3aCTOCYBAHHS TOHKOCTIHHUX CUCTEM 3 MAJIOK KOPCTKiC-
TIO, IS SIKUX 3pocTae Hebe3neKa MpysKHOi BTPAaTH CTIHKOCTI, &, OTKe, 3pOCTAE BsKJIUBICTD 1 aKTyaJIbHICTh TeOPil Ta METOAIB MPAKTUYHOTO
PO3B’sI3aHHsT 33/1a4 TPY>KHOI CTIHKOCT] TAKUX KOHCTPYKITiil.

VY Garathox pobOTaxX HABOASTHCS AHANITUYHI BUPA3W JUisl BU3HAYEHHS KPUTUYHOTO HaBaHTaskeHHs.. Hapasi BU3HAYEHHS KPUTHYHUX
HaBaHTa’KeHb BUKJIMKA€E BEJNKI TPYIHOII caMe IIiji 4ac IXHbOTO YMCEIbHOTO BU3HAYEHHS. TOMY B CTATTi Ipe/icTaBjeHO HaiiedeKTHBHIIIe
YHCeTbHO-aHATI TUYHE PO3B’SI3aHHs 11i€T 3a1adi.

3a3Buyail 7151 po3B’I3aHHS 3/1a4 CTIHKOCTI aHi30TPOITHUX IJIACTUH BUKOPHCTOBYIOTH Pi3Hi MOAAHHS (YHKIN IPOTUHY IIiJl 9aC BUTHHY
B Pi3HUX psfax. Ajle BUKOPHCTAHHS TaKUX ysBJICHb BUIIPAB/IaHe TiJIbKH 32 MEBHUX IPAHUYHUX YMOB i 32 YMOBH PiBHOMIPHO PO3IO/IL/IEHOTO
HaBaHTaKeHH. J{OCIIUKEHHS, ONMCaHe B I[iil CTaTTi, IPOIOHYE CIOCi6 MOAOIAHHS IMX TPY/HOILIB, IO A€ 3MOry 6e3 0COOIMBIX TPYIHOIILIB
BU3HAYATH YNCETbHI 3HAYEHHS] KDUTHYHUX CUJT. 3i 3G1IBIIEHHSIM TIJIBHOCTI CITKH TOYHICTD O/IepKYBAHOTO 3HAYEHHsT KPUTHYHOTO HaBaHTa-
JKEHHSI IBUJIKO 3POCTAE, 1 3a citku 8x8 BiJIXUJIEHHS Bijl TOUHOTO pilieHHst 1opiBHIE 1 %.

3 IPaKTUYHOTO HOTJISY BUSBJIECHUI MeXaHi3M YHCETbHOI peasisaliil i€l 3aa4i Ja€ 3MOTY MOJIIIIIATH iHXKEeHEePHI MTPOEKTYBaIbHI PO3-
PaxXyHKH CTifIKOCTi aHI30TPOITHUX IJIACTUH 3 PISHUMHU YMOBAMH HA OIIOPAX i 3 PI3HNM HaBaHTaKEHHSIM.

KouoBi cioBa: criiikicTe KOHCTPYKILii, CTIHKICTh IJIACTHH, MII[HICTh IJIACTUH, aHI30TPOIIHI IIJIACTHHU, OPTOTPOIIHI TIJIACTHHU, METO/
IMCKPETU3AIlii.
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BU3HAYEHHS ®OPMU rHYYKOI HUTKH B I10JII TOPU30HTAJIbHUX TA BEPTUKAJIBHUX CII (c. 24-30)

T. M. Bouxina, C. ®. IIwmnaka, B. M. Hecsinomin, M. B. Kasnenuk, /I. B. Cuipinues, C. C. /lenexnikos, 1. ¥0. Ipumenko, A. M. Pe6piii,
T.T.Tepamenxo, B. M. Cosomenko

B teopetnuniii MexaHiIii posIJsTHYTO piBHOBATY THYYKOI HEPO3TSPKHOI HUTKH, /10 SIKOI IIPUKJIAICHO CUJTY HATATY il KiHI[B i PO3NOALTEHy CHUITY
Bary B3I0BK JOBKUHM 11 yru. HeBupimieHoo mpobaeMoio € 3HaXopKeH st (hopME HUTKH i/l €0 1 IHITMX PO3NOIJIEHNX Chil. B pocmipkerHi
PO3IJISIHYTO PiBHOBAry aGCOJIIOTHO THYYKOI CTPIUKH, /10 SIKOT OKPIM 1€l CHJIM MPUKJIAICHA IOTIEPEYHA PO3IOIiIeHa ciia. [[PUKIAIoM TaKoro Ha-
BaHTaKEHHsI MOKe Oy TH Mapyc. Po3IoiIeHoio Cntoio MosKHA BBasKATH BiTEp OHAKOBOI iIHTEHCUBHOCTI B IIJIONIHI OPTOTOHAIBHOTO MEPepi3y ma-
pyca. [lapyc MoskHa po3piszaTi Ha By3bKi CMY’KKH 3 OTHAKOBOIO (DOPMOIO KPUBUX MIOIIEPEYHOTO Miepepisy, sIKi piBHi mepepidy mnapyca B iisiomy. Bu-
XO/ISTUH 3 T[hOTO, B JIOCJI/PKEHH] 3aCTOCOBAHA T€OPist THYYKOI HUTKH. 3ajiaua 3BOJINTHCST /10 3HAXOJKEHHST KPUBOI TTONIEPEYHOTro TIepepisy napyca.



O06’ekToM f0CTIIFKEHHS € (HOPMOYTBOPEHHS IIMJIIHAPUIHOT TOBEPXHI i3 THYUYKOT CTPIUKH TIi/[ II€10 MPUKJIAJEHNX 10 HEl PO3IIOIIEHUX CILL.

BaskmmBoio XxapakTepucTHKoIio (hopMu rHYYKOi HUTKH € ii KpUBUHA. SHAHIEHO i1 3a/IeKHICTD BiJl OBKUHU IYTH i 3'SICOBAHO, 10 3HAWIEHOIO
KPMBOIO € JIAHITIOroBa JIiHis (kaTeHapis). B 1boMy mossirae oco6mMBicTh AOCIKEHHS 1 #i0ro BiAMIHHI prick. 3HAYyNIiCTh OTPUMAHUX PE3YJIb-
TaTiB BUIUIMBAE i3 OTPUMAHMX AHATITHYHUX 3aJEKHOCTEH, 3TITHO SKUX 3MiHA CIIIBBIZIHOIIEHHS MK PO3MOJIIEHNMHU CUJIAMH, IO JIIOTh Ha
THYYKY HUTKY, AehopMyioTh Ti, oaHak BoHa 36epirac popmy kareHapii. [Ipy 1iboMy 3MIHIOETCS KYT BiAXUJICHHS 11 0Ci cMMETPIi Bijl BepTHKAII.
ITpu BizicyTHOCTI TOPU3OHTAIBHOI PO3MOAIIEHOI CUIIN 1 HASIBHOCTI TUIBKU PO3IO/LIEHOI CUJIM Baru Bich CUMETPIi JIAHIIIOTOBOI JIiHIT cIIpsMoBaHa
BepTUKAIBHO — T1ijt KyToM 90° ;10 ropusorTati. [Ipu ix piBHOCTI 11l KyT cTanoBuTh 45°. Chepa 3acTOCYBaHHSI — KOHCTPYKIT i3 HATATHY THMU TTiji-
TPUMYIOYUMU TIPOBOJIAMHU, KOHBEEPHI CTPIYKM, FHYYKi MiBicHi cTedti, popMa KUX Mojke Oy TH PO3PaXOBaHA 3ABSIKI OTPHMAHUM PE3YJIBTATAM.

Komio4oBi ciioBa: JTaHIIOroBa JiHisl, KpUBUHA, BiCh CUMETPIi, KyT HAXUJIY, HEPO3TSI’KHA HUTKA.
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BU3HAYEHH? BIVINBY TOBIIMHN HA ITMPUHY TPININH Y KOHCTPYKIIAX 13 3AJIISOBETOHHUX
IIJINT 3 OANHOYHOIO APMATYPOIO (c. 31-37)

Bhondana Bayu Brahmana Kridaningrat, Agoes Soehardjono, Wisnumurti, Devi Nuralinah

Y poboTi npezcTaBieHo OMiHOYHE JOCIFKEHHs TPAHUYHUX CTAaHIB 32 TPIIMHOYTBOPEHHAM BiATIOBIAHO 10 HOPM TIPOEKTYBAHHs Ta TIOTEPEIHIX
nocipKenb, Hacamiepes BOHO CIIPSIMOBAHE Ha 3iCTABJEHHST Pe3YJIBTATIB JAOCTIKEHb 3 MOAIOHOCTAMI HOPM TIPOEKTYBaHHsL. TPIMHN B 3a1i30-
GETOHHIX KOHCTPYKILSIX BCE IIE € CKITAIHOIO TPOBIEMOIO JIUIsT IOC/TIHUKIB, 0COOIMBO B KOHCTPYKITISIX 3 TITUT 3 OIMHOYHOIO apMaTypOIO, Jie Yepe3
TPIIMHU B apMaTypi CIOCTEPIra€Thesi Garato TMONIKOUKEHb Ta KOPO3ii. 3HAXOKEHHS! MPABUIBHOI (DOPMYIIH TIOIErIUTh (haxiBIsIM-TIPAKTHKAM
MPOEKTYBAHHsI TAKMX KOHCTPYKILi Ta J03BOJUTH BUPIIIMTH IPOGIEMY J0BrOBIYHOCTI 3a/1i300eTOHHNX TMT. Ha 0CHOBI IaHOTO OCIIKEHHST 1PO-
MOHYETHCS THXI VIS PO3paxyHKy (hOPMYJIi MAKCUMaIbHOI IMPUHU TPILIUMH Y 3a/1i300€TOHHUX IINTaX Pi3HOI TOBIMHU 3 OAMHOYHOIO apMaTypOIO.
TLmTn MaroTh pisHy TOBIIMHY, BKIHoYaroun 125 mm, 150 mm, 175 MM ta 200 Mm. BunpoGyBasibHi 3paskit MAIOTh OIHAKOBI PO3MIPH i CTAJIEBY apMaTy-
py, mwpuny oty 0,6 M Ta gossxkuy 2 M. Ha micrasi siteparyproro anasisy (hopMyJ1 IIPOrHO3yBaHHS 3 TIOHEPEAHIX JOCTIIHUIBKIX POOIT Ta HOPM,
a CaME Wax(propy="7,0 1073 /0333, Gya10 Beranosaeno, mo tosmmna (h) MpakTHMHO He BILIMBAE Ha MAKCUMAIbHY IIMPUHY TPilnyH. Pesyssratn 06ox
IM/IXO/B Y IAHOMY aHaJIi3i B I[JIOMY BiJIMOBIZAIOTH CIIOCTEPEKYBAHUM €KCITEPUMEHTAIBHIM BUIIPOOYBaHHSIM Ta 3alpoIIoHOBaHiii (hopmyri. Brxo-
JISTYYL 3 TIUX CIIOCTEPEKEHD, 30LIBIIIEHHS TOBIMHNI 3a/11300€ TOHHOI IUITH MIPU3BEJIO 10 3HAYHOTO 3MEHIIIEHHS] MAKCUMAIIBHOI IIMPUHK TPITIIUH, TAKIM
aMHOM GyJ1a OTPHMaHa eKCIIEPUMEHTATBHA (POPMYJIA, & CAME Wrnax(expy=0,32 /s 113, OToke, /w11 ONiHKY BILTMBY MapaMeTpiB TOBUMHI TLTHT TOBII-
Hoto Metre 200 MM Ha (hopMyJTy MAKCUMAJILHOT IMMPUHU TPIIKH JIs1 3a/Ti300eTOHHUX TIIAT TIOTPiOHA MOCTIHA BeJIMUKMHA, TAKOK OyJia OTpHMaHa
crieniaibHa arpokcumyoda hopmyJia. Ha npaxtuiti hopmyJia IMPUHE TPIH MOKe Oy TH BUKOPUCTAHA TLIBKH /IS TUTHT 3 OMHOYHOK0 aDMATYPOIO.

Kiouosi cioBa: mmpuHa TPIIIH TIPH BUTHHI, TUTHTA 3 OMHOYHOIO apMATYPOIO, 3ATi300€TOH, TOBIIMHA TUIHTHL.
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CUTYAIITHA AJTAIITAIIIS BATOHA-IIAT®OPMU MOJIEJII 13-7024 10 IIEPEBE3EHD CTPATETTYHUX
BAHTAJKIB (c. 38-46)

A. O. JloBcbKa, B. II. Hepy6aupkuii, O. A. ILiaxriii, C. C. Msamiin

OO6’€KTOM JI0CTIIZKEHHS € NPOLECH BUHUKHEHHS, CIIPUIHATTS Ta epeposIo/Iily HaBaHTaKeHb B KOHCTPYKIIiT 3HOMHOTO MOJLYJIs1 ISt CUTYaIliii-
HoI azanrtartii Barona-rutardopmu Moziesti 13-7024 110 nepeBeseHb CTpaTeriyHuX BaHTaXKIB.

JL11 MOKIIMBOCTI TTepeBe3eHb CTpaTerivHnX BAHTasKiB, B TOMY YHCJIi, BIFICbKOBOI TEXHIKH, CLIIbCbKOTOCHO/[APCHKUX MAIITHH TOIIO, HA BarOHi-ILIaT-
Gopmi IPOIIOHYETHCST BUKOPUCTAHHST 3HOMHOTO MO/LYJIst. J171st BUSHAUEHHST [TapaMeTpPiB KOHCTPYKI[IHUX CKJIAZI0BUX 3HOMHOTO MOJLYJIsSI IIPOBE/IEHO
BiZnoBizHi pospaxynkn. [Ipn mpomy mpodinb BIKOHaHHS KapKaca BU3HAUEHO 3a BEIMYMHOI0 MAKCHMAJIbHOTO 3THHAIBHOTO MOMEHTY, SIKHIi /i€ B
iioro miepepisi. TOBIIUHY JIMCTa, 110 YTBOPIOE TOPU3OHTAIBHY TIIOIIMHY /ISl PO3MIILIEHHS BAHTaKy, PO3PaX0BaHO 3a MeToIoM ByGHoBa—anbopKiHa.
Jlyis1 0OOrpyHTYBaHHsI BU3HAYCHHX TTAPAMETPIB KOHCTPYKIIHHHUX CKIAI0BUX 3HOMHOIO MOLYJISI IPOBE/IEHO HOTrO PO3PaXyHOK Ha MillHiCTb. Pe3ysibra-
TH [IPOBEIEHNX PO3PAXYHKIB MOKA3AJIH, IO MIIHICTh 3{OMHOT0 MOJLYJISI TPH PO3TJISTHYTHX CXEMAX eKCILTyaTAIllHIX HABAHTaKeHb 3a0€311€4y€EThCSL.

OcobMBICTIO OTPUMAHUX PE3YJIBTATIB AOCTI/IZKEHHS € Te, 110 BUKOPUCTAHHS 3aIIPOIIOHOBAHOI KOHCTPYKITIT 3HOMHOTO MOJTYJISI I03BOJISIE PO3-
TIFPUTH HOMEHKJIATYPH TIEPEBO3MIMIX BArOHAMH-TIIATHOPMaMI BaHTAKIB 6e3 iX yI0CKOHATEHHST.

Cdepoto MPpaKTUYHOTO BUKOPUCTAHHST OTPUMAHKX PE3YJIBTATIB € MAIIMHOOY/IIBHA TaIy3b, 30KPEMA, 3aJli3HUYHIUI TPAHCIIOPT. YMOBAMU MPaK-
TUYHOTO BUKOPUCTAHHS Pe3yJIBTaTiB AOCTIKEHHS € 3aCTOCYBAHHS 3MIHHIX 32 BUCOTOIO (DiTHHTIB B 3HOMHOMY MOJLYJIL.

[TpoBezieri HOCTiZKEHHST CIIPUSTUMY Th CTBOPEHHIO PEKOMEHZIATTI MTIOJIO TiIBUTIIEHHST e(heKTHBHOCTI eKCILTyaTallil BArOHIB-11aThOPM IIJISIXOM
iX cuTyariitHol aanTarii 10 epeBe3eHb CTPATErYHUX BAHTAKIB. TAKOK OTPUMAHI PE3YJIBTATU MOKYTh OyTH KOPUCHUMHE HAMPAITIOBAHHAMIE TIPU
CTBOPEHH| CyJaCHMX KOHCTPYKIIH TPAHCIIOPTHUX 3aC06iB MOZYIBHOTO THITY.

KnrouoBi cioBa: 3a/1i3HUYHUI TPAHCHIOPT, BArOH-IIaTOPMa, CUTYAIliliHA aJIalTallis BaroHa, 3MOMHUIT MO/IYJIb, HABAHTAKEHICTh 3HOMHOTO
MOJTYJIS.
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BUABJIEHHA JEAKNX SAKOHOMIPHOCTEU TYPBYJIEHTHOTI'O CTAHOIIIMHOTO
MJIOCKOIIAPAJIEJIbHOTO PYXY HECTUCJIMBOI PIJINHU HA TOBYKUHI BXOY (c. 47-55)

Arestak Sarukhanyan, Garnik Vermishyan, Hovhannes Kelejyan, Armine Gevorgyan

V 1iit po6oTi OCIIKYIOTHCS CTPYKTYPHI 3MiHK TYpOYJIEHTHOTO PyXy HECTUCIUBOI PIMHU B TLAPOAMHAMIYHIN BXifHii 06J1acTi MI0CKO-
MapaJIe/IbHOTO PYXy THCKY. PYX B HAIIPHUX TiIPOMEXaHIYHUX CHCTEMaX 3a3BnYail Bi0yBaeThest B TypOyJICHTHOMY peskiMi. BUBYEHHS 3aK0HO-



MIpHOCTEH 3MiHU TiAPOAMHAMIYHUX TAPAMETPIB B YMOBAX CTAI[lOHAPHOTO TYPOYICHTHOTO PYXy TUCKY Y BXiZHIN 06/1aCTi € fyKe aKTyaqbHO
3azaueio. /locmikeHHsT TPOBOAMINCH HA OCHOBI PiBHSAHB ITPUKOPAOHHOTO THapy. BpaxoByioun 3aiexHicTh 3MiH KoedillieHTa KiHeMaTHIHOi
B’I3KOCTI, 110 BiZ0YBAIOThCS MK TIapamMu piaunu, chopMoBato KpaiioBy 3agauy. OTpUMaHO aHaITHYHI PilleH s, SIKi 103BOJAIOTH OTPUMATH
3aKOHOMIPHOCTI 3MiHM MIBUJIKOCTI Ta TUCKY B OY/ib-sIKOMY e(heKTUBHOMY Tiepepisi moToky. Ha ocHOBI 3araibHUX BUCHOBKIB JIOCKEHHST 6YJI0
3HAIIEHO PillleH s /IJIsT IBOX BUTIAKIB:

a) IBUKICTH PIAMHMY, 0 HAAXOAUTH Y IIIHAPUIHY TPYOY, CTaja;

6) mBUAKICTH Habirar04oi piMHN Ma€e napaboJiuHIH PO3MOIII.

Jlist MX BUIAZKIB 3a JOMOMOIOI0 KOMITIOTEPHOTO aHa/li3y OTPUMAHUX AaHuX OyJim 1moOyaoBaHi 3araibHi rpadiku 3MiHM IBHIKOCTI B
pi3HUX Tiepepisax B30Bsk obsacTi rizpoanaamigroro sxoxy. Ii rpadixm, mo Bizo6paskaioTs 3MiHy IIBUAKOCTI 110 BCii TOBXKNHI BXOAY, T03BO-
JISIOTH OTPUMATH IBUAKICTD PYXY PIIMHK B OYAb-AKiii TOUI JOBKUHN BXO/LY 1 OIIHUTH JOBKUHY TIepexianoi 3oun. OTpuMani pe3yibraTi Ha-
JIESKATh /10 HAMEHIII BUBYEHUX [TUTAaHb KJIACMYHOI MEXaHIKM PiZINHY Ta CTAHOBJISATH BXKJINBUIL TeopeTUdyHNi iHTepec. OTpUMaHi pesyJibrati
MPUAATHI ISt KOPEKTHOI MOGY0BH TifipoHaMivHol BXiaHoi obmacti Mammi. OTpUMaHO PO3paxyHKOBY (GOPMYJIY Uil BUSHAYECHHST JOBKIUHI
rigpoauHaMiuHOi BXigHOT 06/1acTi.

Kar040Bi c10Ba: miockonmapaie bHuil pyx, TiApOANHaMiuHa BXifHa 001aCTh, TypOyJEHTHUI PyX, B'sI3Ka PiIMHA, PO3MOIII IMBUAKOCTEN.

DOI: 10.15587/1729-4061.2024.300648
BU3HAYEHHA MEXAHI3MY PO3PAXYHKY HATATHEHDb CTPIYKN KOHBEEPA, ITPAITIOIOYOIO III
YAC 3MIHU TOBKNHU TPAHCIIOPTYBAHHHA (c. 56—66)

O. B. I'aspiokos, M. 10. Kozecnikos, A. B. 3anpusoaa, B. 10. Jlynenko O. B. Bounapuyxk

B poboti nocuipkeHo po6ounii mporiec CTPiYKOBOro KOHBEEPA 3 TIPAIIIOI0YIM IIPUBOIOM, 110 MOKE 3MIHIOBATU [OBKUHY TPAHCIIOPTYBaH-
Hst. Konseep Moke GyTH 3aCTOCOBAHUI JUIsI IPOBE/ICHHsI TYHEIB, pPO3pOOKH KOPUCHUX KOIAIMH HA IIaXTaxX i B Kap'epax, TPaHCIIOPTYBAHHS
MarepiaiB Ha CKJITafax. 3aCTOCYBAaHHS TAKOTO KOHBEEPA J03BOJISIE CKOPOTUTH Yac Ha OMepartii Mo 36iIblIeHHI0 ab0 3MEHTIEHHIO TOBKUHN
TPAHCIOPTYBaHHsI, BUKJIOUUTHU 3 TPAHCIIOPTHOTO JIAHIIOKKA [IEPEBAHTAKYBAYl MisK POOOUNM OOJIATHAHHSM i CAMUM KOHBEEPOM.

BcranoBero, 10 MM 9ac 3MiHU JOBKUHI TPAHCIIOPTYBAHHS IIPAIIOIOYOTO KOHBEEPA, 301IBIIIY€EThCS CTATHYHE | IUHAMIYHE HaBaHTa-
JKEHHsI CTPIuKK. 3MiHA CTAaTMYHOIO HaBaHTa)KeHHs CTPIuKW Ha GapabaHi nepecyBHOI CTAHILT 3aJeKUTh Bijl IBUAKOCTI IIEPeCyBHOI CTaHIii i
MIBU/IKOCTI CTPIUKH, IO CTBOPIOETHCS IIPUBOJIOM KOHBeepa. J{MHaMiuHa HAaBAaHTAKEHICTh CTPIYKU 3aJI€5KUTH BiJl IPUCKOPEHHS CTPIUKH  sKe
TOB’sI3aHe 3 TPUCKOPEHHSM TePeCYBHOI CTaHIIi i/l Yac 3MiHU JOBKITHH TPAHCTIOPTYBAHHS KOHBEEPA.

JIJIst IIPAIIOI0YOTO KOHBEEPA, 110 3MIHIOE JOBKMHY TPAHCIIOPTYBAHHS, CTATUYHE HATAT CTPiYKM Ha GapabaHi mepecyBHOI CTaHINI MOxKe
36ubiyeTbest B 1,1-1,4 pasu Big noyarkoBoro. JlMHaMiuHa HABAHTAKEHICTh CTPIYKK MOYKE MATH 3HAYHE 30UIBIICHHS SKIIO TPUCKOPEHHS
TepPeCcyBHOI CTaHIlii He PO3TATHYTE Y Yaci i Ma€ BeJIUKi 3HAYECHHS.

Ha ocHosi oTpuMannx B po6OTi 3a/1e5KHOCTEN 3aIPOIIOHOBAHA METOAMKA PO3PAXYHKY /ISl IPOCKTYBAHHS CTPIYKOBOIO KOHBEEPA 3 [PAILIO-
T0YNM ITPUBOJIOM, 10 MOXKE 3MIHIOBATH JIOBXKUHY TPAaHCIOPTYBAHHS.

3 3acrocyBaHHsIM mporpamuoro 3abesneuerns Mathcad Bepudikysana MeToAMKa PO3PAXYHKY JIJIsI IPOCKTYBAHHS.

OTtpuMani pe3yJIbTaTi [A0Th MOJKJINBICTh 3aCTOCOBYBATH HOBI METO/IH IIPOEKTYBAHHS MIPH CTBOPEHHI KOHKYPEHTHO3aTHIX MAIuH 06-
JIQ[HAHNX CTPIYKOBUM KOHBEEPOM 3i 3MiHHOIO JIOB)KUHOIO TPAHCIOPTYBAHHS.

KiouoBi c1oBa: cTPiYKOBHIl KOHBEED, POrpaMHe 3a0e31eUeHHs], IPOCKTYBAHHsI, HATATHEHHS] CTPIUKH, TEOPETUYH] AOCITI/UKEHHSL.
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PO3POBKA MATEMATUYHUX TA KOMIT'IOTEPHUX MOJIEJIEl PO3PAXYHKY KOHTAKTHUX
XAPAKTEPUCTHUK B3AEMO/III JKOPCTKOTO IITAMIIA 3 ITIPYKHHUM IIBIIPOCTOPOM (c. 67-78)

T. A. 3aiiuesa, B. B. JKymman

OG6’ e€KTOM JOCIIKEHHS € CUCTeMa ITaMIT-IPYKHUH MBIPOCTIp, 10 3HAXOAUTHCA T €10 cTUCKao4Yoi cuiii. B po6oTi po3s’sa3aHo 11po-
6J1eMy BU3HAYEHHS KOHTAKTHUX HAIPY/KEHb 1 [IepeMilieHb, 3MICTOM OTPUMAHUX PE3YJIBTATIB € MOOYA0BaHi MOZIEI, OIiHKA 1X aIeKBaTHOCTI.

B po6oti posristHyTo 3azady Mpo THCHEHHS Ha OJHOPIAHWI Ta i30TPONMHMN MPYKHUI MBIPOCTIP aGCOMOTHO JKOPCTKOTO IMIOCKOTO
JIBO3B’SI3HOTO IITaMIIa. J{Jist OTprMaHHs aHAIITHYHOTO PO3B’SI3KY, 3aCTOCOBAHO BapiaHT MeTo/1a 30ypeHb 3aCHOBAHUI Ha PO3KJIA/IAHHI 32 MAJIIM
apaMeTPOM MOTEHI[iajIa TIPOCTOTO Mapy, PO3MO/IJIEHOTO 110 IBO3B s13HiiT 06/acTi. BikoHnano 3BeeHHs 3a/1a4i PO THCHEHHST TIOCKOTO IITaM-
1y y (opMi HEKPYrOBOTrO KiJIbILS 0 TIOCJIIOBHOCTI 3aj1a4 /IJist mtamna y hopMi KpyroBoro Kinbiid. [le 103800 BUKOPUCTOBYBATH BifloMe
PpiIIeHHS /17151 KPYTOBOTO KiJIBIIS.

3a monomoroio cucremu ANSYS mobynoBano ckindenno-ejsemenTHi Mojesi. CTBOpeHO Ipyiry Mojeseil st BpaXyBaHHs MOKJINBUX
MONIKOJPKEHD y pa3i mepeGyBaHHs CUCTEMU NMITAMI-TPY/KHIN MBIPOCTIP B CKIAMHUX MPUPOJAHUX YMOBAX ab0 B arpeCUBHOMY CEPEIOBHIIL
menT CLIPS. CrBopero HaGopu 1IpaBuil Ta 3HaHb.

B mporeci nociukeHHs po3po0OIeHO y3araabHIOKUNIA aIrOPUTM IS 3aiad TT00YI0BY Ta aHAI3y MATEMATHYHUX I KOMITIOTEPHUX MO-
nesieii KOHTAKTHOI B3aEMOJIii SKOPCTKOTO IMUJIHIPHYHOTO TITAMITY i3 TIJIOCKOIO JTBO3B’SI3HOI0 OCHOBOIO 3 TPY’KHIM TBIIPOCTOPOM i/l €0
cTHCKayoi cui. BupinieHa 3ajjaya BUsHauUeHHsI reoOMeTpUYHOi (hOPMHU IIOIIEPEYHOro Iepepisy KiJbIleBOro B IUIAHI IITaMIIa /It CHCTEMU
HITAMIT-TIPYKHUIA HBIPOCTIP ¥ pasi, KOJIM 30Ha KOHTAKTY He BijioMa 3a3aaserith. [To0yoBanuii mijixiz Moske OyTH 3aCTOCOBAHO B IHIKEHEPHUX
PO3paxyHKax Ha Mil[HICTb Ta JJOBIOBIUHICTb.
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