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OCOBEHHOCTH HAPACTAHMUS JABJIEHUA
B PECUBEPE IIOPHTHEBOT'O KOMITPECCOPA

PaccmarpuBaroTcst mponeccsl, IPOUCXOASINNE B IIOPITHEBOM KOMIIPECCOpE C pecHBe-
poMm. MccnenytoTest 3akOHOMEPHOCTH HapacTaHus JAABJICHUS B PECUBEPE B ClIydae MOCTOSH-
HOIl TemIepaTypbl CxKMMaeMoro rasa. ITomy4eHO BBIpaXEHHE, IO3BOJIOIIEE MPOBECTH
OLICHKY BEJIMYMHBI JIABJICHUS B PECHUBEPE B 3aBUCHMOCTH OT YHCJIa LIUKJIOB BO3BPaTHO MO-
CTYNaTeJIbHOrO ABMKEHHUS MOPIIHS B KoMIpeccope. ONpe/ieneHo YUciIo UKIOB ABHKCHHS
MIOPIIHS, HEOOXOJUMOE ISl JOCTHKEHUSI OJIOBUHBI MAKCUMAJIbHO BO3MOXKHOTO aBJICHUSL.

KiioueBble ciioBa: cxxaTie, MOPIIHEBOH KOMITPECCOp, AaBICHHE, PECHBEP.

N. A. AKHRAMENKO
Belarusian State University of Transport, Gomel, Belarus

FEATURES OF PRESSURE INCREASE IN THE PISTON COMPRESSOR RECEIVER

The article investigates the processes occurring in a piston compressor with a receiver.
The patterns of pressure increase in the receiver during processes occurring at a constant tem-
perature are investigated. There is obtained the expression for estimating the receiver pressure
depending on the number of piston reciprocating cycles in the compressor. The number of
piston motion cycles required to reach half the maximum possible pressure is estimated.

Keywords: compression, piston compressor, pressure, receiver.
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. A. BY/IHUKOBA
benopycckuii 2ocyoapcmeennulii ynueepcumem mpancnopma, I omens, benapyce

KOJIEBAHUSA TATUCJIONHOT'O CTEPKHA
MOJ JEMCTBUEM MTHOBEHHO ITPUJIOKEHHOM
PABHOMEPHO PACHIPEJEJIEHHON HATPY3KH

PaccmarpuBaetcst 3amada 0 KoneGaHHAX MATHCIOWHOTO CHMMETPUYHOTO IO TOJIIWHE
CTEpIKHS, KOTOPBI BKJIIOYAECT TPH HECYIIUX CIOs (LEeHTPAIbHBIA U JBa BHEIIHMX) U JIBa
OTHOCHTENBHO TOJCTBIX JETKHX 3amoiHuTens. IlolydeHo aHalIUTHYeCKOoe pelIeHHe IS
Cllydasi MTHOBEHHOT'O IIPUJIOKEHUSI paBHOMEPHO paclpe/ie/icHHON Harpy3ku. Vcrnonbs3oBaH
METO/] pa3JIOKEHHsI HICKOMBIX IIEpEMEIIEHHH B PSJI [0 IOCTPOCHHOM CHCTEME COOCTBEHHBIX
OpTOHOPMHUPOBaHHBIX (QyHKIMH. [IpuBeneHs! rpadKu N3MEHEHUS IPOTHOa 1 OTHOCHTENb-
HOTO C/IBUTA 10 JUIMHE CTEP>KHS JUI pa3IMYHbIX MaTCpUAIOB CJIOEB.

KiroueBble c/10Ba: TSTHUCIOWHBIA CUMMETPUYHBIA CTep)K€Hb, PAaBHOMEPHO pacrpere-
JICHHAsl Harpy3Ka, KoieOaHus, MPOrud, OTHOCHTEIIBHBIN CBHUT.

D. A. BUDNIKOVA
Belarusian State University of Transport, Gomel, Belarus

OSCILLATIONS OF A FIVE-LAYER ROD
UNDER AN INSTANTLY APPLIED UNIFORMLY DISTRIBUTED LOAD

This paper considers the vibrations of a five-layer rod symmetrical by thickness and con-
sisting of three load-bearing layers (a central layer and two outer layers) and two relatively
thick lightweight cores. An analytical solution is obtained for the case of instantaneous ap-
plication of a uniformly distributed load. A method for expanding the sought-for displace-
ments into a series of orthonormal eigenfunctions is used. Graphs of the change in deflection
and relative shear along the rod length are presented for the different layer materials.

Keywords: five-layer symmetrical rod, uniformly distributed load, vibrations, deflec-
tion, relative shear.
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A. B. BOPO)XXVH
Benopyccruii 2ocyoapemeennvlil yHusepcumem mpancnopma, I'omens, Benapyce

COBPEMEHHBIE MOJAXOJbl K CO3JAHHIO IHU®POBBIX JTBOWMHUKOB
KEJE3HOAOPOXHOT'O IOABUKHOI'O COCTABA

[Ipencrasien 0630p paboT, CBSI3aHHBIX ¢ MPAKTHYECKUM HCIIOJIB30BAHUEM LUPPOBBIX
JBOMHUKOB >EIEe3HOTOPOXKHBIX BAarOHOB M JIOKOMOTHBOB. PaccMOTpeHBI OCOOEHHOCTH
IUPPOBBIX MOJENEH, TeHel U JABOMHMKOB. [IpHBeIeHBI KOHKPETHBIE TEXHHYECKUE pelle-
HUS, KOTOpPBIE MPUMEHSIOTCS NPU aHaJINW3e Pa3iIMYHBIX IPOIECCOB, BCTPEYAIOUIMXCS NPU
9KCIUTyaTalliH KEIE3HOJO0POKHOIO TOJBHAKHOIO cocTaBa. OnpesieneHbl aKTyanbHbIE TEH-
JCHIINY MHTETPAIH MU(POBBIX TEXHOJIOTHH B TPAHCIIOPTHYIO HHPPACTPYKTYPY.

A. U. VARAZHUN
Belarusian State University of Transport, Gomel, Belarus

MODERN APPROACHES TO CREATING DIGITAL TWINS
OF RAILROAD ROLLING STOCK

The paper presents a review of investigations related to the practical use of digital twins
of railcars and locomotives. The characteristics of digital models, shadows, and twins are
discussed. Specific technical solutions applied in the analysis of various processes encoun-
tered during the operation of railcars are presented. Current trends in the integration of digi-
tal technologies into transport infrastructure are identified.

Keywords: rail transport, freight car, digital twin, digital shadow, modeling.
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CPABHEHHE CIIOCOBOB PABMEIIEHUSA
JJIMHHOMEPHOTI'O I'PY3A HA CHENAX INTAT®OPM

PaccMoTpeHB! BapHaHTBI pa3MeIeHUs U KPEIUICHUs JIIMHHOMEPHOTO Ipy3a Ha CIenax
U3 JIBYX WM TPeX JKEJIE3HOJOPOXKHEIX IuatopM. B pesynbrare MaTeMaTHyeckoro Moje-
JIUPOBAHUS ONPENENICHBl CHIIBI B 3JEMEHTaX IPOAOJBHOIO KPEIUIeHUs Ipys3a K miatdop-
MaM, a TaKKe B MEXJYBaroHHBIX CBS35X IPU COyJapeHuu BaroHos. Iloka3aHo, 4To 3Haue-
HUS CWJI B QJIEMEHTAaX KPEIUICHHsI U MEKAYyBaroHHBIX CBSI3AX IIPU HCIOJIb30BAaHUU IBYX U
Tpex mIaThopM pa3IHdaloTcs He3HAIUTETBHO.

KioueBsble ci0Ba: JIMHHOMEPHBII TPY3, CIEI IATPOPM, COyIapeHHE BarOHOB, MPO-
JOJBHBIC CHJIBL.

I A. VARAZHUN', A. U. VARAZHUN', M. G. GEGEDESH '
'Belarusian State University of Transport, Gomel, Belarus
2Sukhoi State Technical University of Gomel, Gomel, Belarus

A COMPARISON OF METHODS FOR THE LONG CARGO PLACING
ON FLATCAR COUPLINGS

The variants for arranging and securing long cargo on couplings consisting of two or
three railway flatcars are considered. Mathematical modeling is used to determine the forc-
es in the longitudinal cargo-flatcar fixing elements, as well as in the inter-car connections
during car collisions. It is shown that the forces in the fixing elements and in the inter-car
connections differ slightly when two and three flatcars are coupled.

Keywords: long cargo, platform coupling, car collision, longitudinal forces.



Ierenems, M. I'. MozenupoBanue HanpsHKEHHO-IEPOPMUPOBAHHOTO COCTOSIHUS OOKO-
BOMW paMBI Tenexxku rpy3osoro BaroHa / M. I'. I'erenemn, H. B. Komaposckuii, P. B. Panmos,
I1. M. AdanacrkoB // Mexannka. HccrenoBanust u naHOBanuu. — 2025. — Bem. 18. — C.
34-38.
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MOJEJIUPOBAHUE HATIPAKEHHO-JE®@OPMHUPOBAHHOI'O
COCTOSIHUSI BOKOBOM PAMBI TEJIEXKKH I'PY30BOI'O BAT'OHA

[pencraBneHo cpaBHEHHE JAHHBIX, KOTOPHIE MOTYYEHBI B XOA€ HATYPHBIX HCIIBITAHHIT
GOKOBOM paMBbl TENIEKKH TPY30BOr0 BaroHa, ¢ pe3yIbTaTaMH paciyeTa HapsKeHHO-Ie(OopMHU-
POBAHHOTO COCTOSIHHSI, IIPOBEJICHHOTO CPEACTBAMH NPOTPAMMHBIX MaKETOB WHXXEHEPHOTO
anamm3a SolidWorks 1 ANSYS Workbench (Static Structural). Ha ocHoBe ananm3za paccuu-
TaHHBIX B cpene ANSYS 3HaueHuWil HanpspkeHHH B GOKOBOM paMe TEIeXKH OIpe/IesICHBI
30HBI MEPBUYHOTO Pa3pyLICHHs NPH LHUKIMYECKUX Harpyskax, a Takke Kod(pQuimeHTs
3amaca MPOYHOCTH IUISI MCCIIeTyeMOTO0 KOHCTPYKTHBHOTO JIIEMEHTa >KENIE3HOJOPOKHOTO
TIOJBMYKHOTO COCTaBa.

KiioueBble cioBa: Kele3HOMOPOXKHBIM IMOJBHKHON COCTaB, NMPOYHOCTh HECYIIUX
3JIEMEHTOB, HANPSDKEHHO-Ae()OPMUPOBAHHOE COCTOSHHE, KOMIBIOTEPHOE MOJEIHPOBAHNE,
k03 HIIHEHT 3amaca IPOYHOCTH.

M. G. GEGEDESH'2, M. U. KAMAROUSKY', R. V. RAKHIMOV?3, P. M. AFANASKOV'
'Belarusian State University of Transport, Gomel, Belarus

2Sukhoi State Technical University of Gomel, Gomel, Belarus

3Tashkent State Transport University, Tashkent, Uzbekistan

STRESS-STRAIN STATE MODELING FOR A FREIGHT CAR BODY SIDE FRAME

The data obtained during full-scale tests of a freight car bogie side frame is compared
with the results of stress-strain state calculations performed using SolidWorks and ANSYS
Workbench (Static Structural) engineering analysis software. Based on the analysis of AN-
SYS-calculated bogie side frame stress values, the primary failure zones under cyclic loads
are determined, as well as the safety factors for this structural component of the rolling
stock.

Keywords: rolling stock, load-bearing element strength, stress-strain state, computer
modeling, safety factor.
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MOBBIINEHWE BE3OITACHOCTH JIBUKEHUSA
KEJE3HOAOPOXKHOI'O NIOABUKHOI'O COCTABA
B KPUBbBIX MAJIOT'O PAINYCA

IMpennoxeHa KOHCTPYKIMS COSAUHUTEIIBHOTO YIIOPHOTO 3JIEMEHTa KOHTPpeNbca, H3ro-
TOBJICHHOTO M3 CTAPOTOJIHBIX PEIbCOB, C YCTAHOBKOH Ha IIyTEBOW PEIbC Yepe3 CIeHHaIbHO
nsrotaBnuBaeMoe kperuieHue. B cpeme ANSYS Workbench paspaborana koHeyHO-
3JIEMEHTHAss MOJIENb IIPEeJUIaraéMoro COEIMHHUTENBHOrO 3JeMeHTa. Ha ocHoBe aHamm3a
HarnpsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIUH CAENAHBI BEIBOJBI O €€ IpOod-
HOCTH H JIOJITOBEYHOCTH IIPY HKCILTyaTallX B KPUBBIX MaJIOTO pajuyca.

Ki1roueBble c10Ba: KpUBbIE MAJIOTO pajinyca, KOHTPPEIbC, COCAUHUTENIBHBIN JIEMEHT,
KOMITBIOTEpPHOE MOJEIUPOBAHNE, HANPSHKEHHO-1€(OPMHPOBAHHOE COCTOSTHHE.

. G. GEGEDESH'?, T. S. YAKIMCHIK?, R. V. SHILO?
1Sukhoi State Technical University of Gomel, Gomel, Belarus
2Belarusian State University of Transport, Gomel, Belarus
3Mogilev Division of the Belarusian Railway, Mogilev, Belarus

IMPROVING RAILROAD ROLLING STOCK SAFETY IN SMALL-RADIUS CURVES

A design for a connecting stop element for a check rail made from scrap rails is pro-
posed. It is mounted on the track rail via a custom-made fastener. A finite element model of
the proposed connecting element is developed in ANSYS Workbench. Based on the struc-
ture stress-strain state analysis, there are formulated the conclusions regarding its strength
and durability at operating in small-radius curves.

Keywords: small-radius curves, check rail, connecting element, computer modeling,
stress-strain state.



Jembsinuyk, O. B. MonenupoBanue o0TeKaHUs BO3IYLIHBIM [TOTOKOM CLIETIa BaTOHOB-
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O. B. J[EMBAIHYYVK
benopycckuii 2ocyoapcmeennulii ynueepcumem mpancnopma, I omens, benapyce

MOJEJIUPOBAHUE OBTEKAHUS BO3AYIIIHBIM IIOTOKOM
CIEITIA BATOHOB-XOIIIIEPOB

B nporpamvuom xommiekce ANSYS Fluent BbImosHeHO KOMIBIOTEPHOE MOJIEIHPOBA-
HUe 00TeKaHNs BO3AYIIHBIM ITOTOKOM OTIIeTIa, BKIIIOYAIOIIEro Ba BaroHa-xomrmepa. [lomy-
YeHB! KapTHHBI paclpeieleHus JaBIeHH Ha JIOOOBOH U OOKOBOI IMOBEPXHOCTSIX BarOHOB.
AHanu3 cxeM paclpeeleHUusl CKOpOCTel MOTOKa MoKas3al HalllMude 3aBUXPEHUM B MexXBa-
TOHHOM TIPOCTPAHCTBE, HEMOCPEICTBEHHO 32 XBOCTOBBIM BAarOHOM, Takke y OOKOBBIX ITO-
BEPXHOCTEH mepBoro BaroHa otmena. OnpeneneHsl a3poANHAMUIECKHE CHNbl U 3HAYECHHS
K03 HUIHEHTOB a3POANHAMHIECKOTO CONPOTHBICHHS BarOHOB.

KiroueBble ciioBa: ad3pOoJAUHAMMKa, KOHEYHO-3JIEMEHTHOC MOJACINPOBAHUC, o0TekaHue
IIOTOKOM BO31yXa, aBpOI[I/IHaMI/I‘ICCKI/Iﬁ KOS(b(i)I/IL[I/IeHT.

V. U DZEMYANCHUK
Belarusian State University of Transport, Gomel, Belarus

SIMULATION OF AN AIR FLOW AROUND A COUPLE OF HOPPER CARS

Computer simulation of an air flow around two hopper railway cars is performed in the
ANSYS Fluent software package. Pressure distribution diagrams are obtained on the frontal
and side surfaces of the cars. Analysis of the flow velocity distribution diagrams shows the
presence of vortex in the intercar space, directly behind the rear-end car. Vortexes are also
observed near the side surfaces of the first car. The aerodynamic drag coefficients of the
cars are determined based on the established aerodynamic forces.

Keywords: aerodynamics, finite element modeling, streamline by airflow, aerodynamic
coefficient.



Zheltkovich, A. Determination of thermal and shrinkage stresses in monolithic rein-
forced concrete slabs based on a sliding foundation using deep learning neural networks /
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N. Mou, K. Parchotz // Mechanics. Researches and Innovations. —2025. — Vol. 18. — P. 52-63.
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DETERMINATION OF THERMAL AND SHRINKAGE STRESSES
IN MONOLITHIC REINFORCED CONCRETE SLABS

BASED ON A SLIDING FOUNDATION

USING DEEP LEARNING NEURAL NETWORKS

In certain situations, the design step requires the creation of technological openings of
various shapes, while the slab surface may have complex geometry. Determining the stress-
strain state in such cases can be very labor-intensive or even impossible. This article pre-
sents an alternative method based on the use of 3D convolutional neural networks (CNNs)
with a U-Net architecture and 3D Deep Convolutional Generative Adversarial Nets (DC-GAN),
which allows for fairly accurate predictions of shrinkage and temperature stresses and dis-
placements in reinforced concrete slabs on a sliding base, in a simpler way compared to
finite element methods (FEM). The article highlights the promising potential of using neu-
ral net-works in the area of construction design.

Keywords: thermal stresses, shrinkage stresses, concrete slabs, neural networks, deep
learning.
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ONPEJEJEHUE TEMIIEPATYPHBIX U YCATOUYHBIX HATTPSI)KEHUI

B MOHOJIMTHBIX XKEJE3OBETOHHBIX IIVIMTAX

HA CKOJIB3SIIIEM OCHOBAHUH

C UCHOJIb30BAHUEM HEMPOHHBIX CETEM I'TYBOKOI'O OBYUYEHMSA

B HeKOTOpBIX Cydasx Ha 3Tare MPOeKTUPOBAHUS TPEOYIOTCS TEXHOIOTMYECKHe Mpoe-
MBI Pa3INYHONW (GOPMBI, @ MOBEPXHOCTh IUIUTHI MOXET UMETh CIOXKHYIO F€OMETPHYECKYIO



¢dopmy. OmnpeneneHue HanpsHKCHHO-IE(OPMUPOBAHHOTO COCTOSIHHS B 3aMKHYTOM BHIE B
TaKMX CIydJasx BechbMa TPYJOEMKO WM JaKe HEBO3MOXHO. B maHHOM cTaThe mpencraBieH
aIbTePHATUBHEINA TOJX0J], OCHOBAaHHBI Ha HCIOJB30BaHMH 3D CBEpTOUHBIX HEHPOHHBIX
cereii (CNN) c¢ apxutekrtypoir U-Net m 3D riyOOKHX CBEPTOYHBIX TCHEPATHBHO-
coctsazatenbHbIx cetei (DC-GAN), KOTOpEHIil MO3BOJISIET HOCTATOYHO TOYHO HMPOTHO3HMPO-
BaTh yCaJ0YHBIC U TEMIEPATYPHBIE HAMIPSIKEHUS U MEPEMEILCHUS B XKeTIe300€TOHHBIX TIIH-
Tax Ha CKOJB3SIIEM OCHOBAHHUHM, NMpHUUeM OoJiee MPOCTBIM CIOCOOOM IO CPABHEHUIO C Me-
TOOM KOHeuHBIX 31eMeHToB (MKD). B crathe momuepkuBaeTcs MEpCIEKTHBHOCTH HC-
M0JTb30BaHNsI HEHPOHHBIX CETeH B CTPOUTENLHOM IPOEKTUPOBAHUHL

KiioueBble cj10Ba: TeMIIEpaTypHBIC HAIPSHKEHHUS, YCaI0UHbIC HAMPSKCHHS, OETOHHBIC
IUTATHI, HEHPOHHBIE CETH, NTy00KOe 00yUCHHE.
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HoB, JI. I1. Pelidmuneiinep, E. B. ®anpkoBa / Mexanuka. MccnenoBanust 1 HHHOBAIMH. —
2025. — Bem. 18. — C. 64—68.

A. C. UBAHOB, JI. I1. PEUDIIHEUJIEP, E. B. ®AJIbKOBA
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AHAJIN3 PABOTHI IIAPHUPOB PABHBIX YIJIOBBIX CKOPOCTEN

PaccmatpuBaeTcsi KHHEMaTHKa MIAPHUPOB PaBHBIX YrioBbeIX ckopocteil (LIPYC). Ana-
JH3HUPYIOTCSI OCOOCHHOCTH CHHXPOHM3AIMH YTJIOB TIOBOPOTA, aKCHANbHBIE MEPEMEIICHHs
BQJIOB, a TAKXK€ BIHMSHHE CMEIICHUS] KPECTOBHH M T€OMETPUYECKUX IapaMeTpoB IapHHUpa
Ha HEpaBHOMEPHOCThH Iepeaud MoMeHTa. Ha 0CHOBe pacueTHBIX 3aBUCHMOCTEN IOKa3aHo,
YTO ONTHUMAJBHBIN yrojl CUHXPOHHOIO BpauieHus 32-35°, a cMelleHHe LIeHTpa LIapHUpa
MI03BOJISIET MUHUMHU3HPOBATh AWHAMHYECKHE HArpy3Kku W KosiebaHus. PesdynbraTel mccie-
JIOBaHUsI BOXHBI JUISl TIPOCKTUPOBAHUS HAJISKHBIX MPUBOIHBIX CHCTEM C yYETOM KOMIICH-
CalliM OCEBBIX CMEIIECHHI 1 BUOPAINH B yCIOBUSX MEPEMEHHBIX KPYTAIINX HArPy30K.

KnroueBble ciioBa: IIIPYC, kuHemaTuueckas cxema, akCHAJIbHOE IepeMeIIeHHe, CHH-
XPOHH3AIHS BPALICHHS.

A. S. IVANOV, D. P. REIFSCHNEIDER, E. V. FALKOVA
Reshetnev Siberian State University of Science and Technology, Krasnoyarsk, Russia

ANALYSIS OF A CONSTANT VELOCITY JOINT OPERATION

The kinematics of constant velocity joints (CV joints) is considered. The synchroniza-
tion of rotation angles, axial shaft displacements, and the influence of crosspiece offsets and
joint geometric parameters on torque transfer unevenness are analyzed. Based on calculated
dependencies, it is shown that the optimal synchronous rotation angle (32-35°) and offset
of the joint center minimize dynamic loads and vibrations. The results of this study are
important for the design of reliable drive systems that compensate for axial displacements
and vibrations under variable angular loads.

Keywords: CV joint, kinematic diagram, axial displacement, rotation synchronization.
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AHAJIN3 YCTAHOBUBHIEI'OCSA KAYEHUS )KECTKOI'O KOJIECA
C THIIEPYIIPYI'UM OBOJIOM

Pa3paborana MeToqMKa PacueTHOTO ONpEeeHHs MapaMeTPOB KOHTAKTHOTO B3aMMO-
JEHCTBYS JKECTKOTO IMIMHJPA, UMEIOIIEro TOHKUH THIepynpyruii 060, ¢ OmopHOil 1mo-
BEPXHOCTBIO B IIPOILIECCE YCTAHOBUBIIETOCs KaueHMs LUIMHApa. MeToquka OCHOBaHA Ha
HCIIOJIb30BaHUY YNIPOIIEHHOH MOJenyu BUHKIEpOBa OCHOBaHHUA. Pe3ynpTaThl MCHONB30Ba-
HUS pa3pabOTaHHOW METOMWKH COIIOCTAaBJIEHBI C PAacUeTHBHIMU OLEHKAMH, MONYyYEHHBIMHU
JUISL KaueHUS! HUITHHAPA C TNHEHHO BA3KOYIPYTUM 00010M.

KnroueBble ci10Ba: ycTaHOBHUBIIEECS KadeHHE, KOHTAKTHBIE HANPSDKEHUS, MOJEIb
BunkiiepoBa ocHOBaHUs, YIPYTUI TOTEHLIUAII.

E. V. KADNIANKA
JSC "Soligorsk Institute of Resources Saving Problems with Pilot Production”, Soligorsk, Belarus

STEADY-STATE ROLLING ANALYSIS
FOR A RIGID WHEEL WITH A HYPERELASTIC RIM

There is developed a method for calculating the parameters of the contact interaction of
a rigid cylinder with a thin hyperelastic rim with a supporting surface at a steady-state
rolling of the cylinder. The technique is based on the use of a simplified Winkler
foundation model. The results the developed technique application are compared with the
calculated estimates obtained for the rolling of the cylinder with a linearly viscoelastic rim.

Keywords: steady rolling, contact stresses, Winkler foundation model, elastic potential.



KotoB, A. B. OrmeHka BO3MOXHOCTH IPUMEHEHUS MeToAa JepOpMUpPYEMOro
MHOTOTpaHHUKA K 3ajade ONTHMHU3AIOHHOTO KHHEMAaTH4eCKOrO0 CHHTE3a IIJIOCKOIO
peraakHoro Mexanmsma / B. Koros, JI. I. Kpome // Mexanuka. MccmemoBanust u
nHHOBanuu. — 2025. — Bem. 18. — C. 81-89.

A. B. KOTOB'?, ]I. I'. KPOJIB?

'0AO «Ceiicmomexuuxay, I'omens, benapyce

2Tomenvckuii 2ocyoapemeennviii mexuuyeckuii ynusepcumem um. I1. O. Cyxozo,
Tomens, benapyco

OIIEHKA BO3MOKHOCTHU IPUMEHEHUA

METOJA JAE®@OPMUPYEMOI'O MHOI'OTPAHHUKA

K 3AJAYE ONITUMMU3ALIMOHHOI'O KHNHEMATHYECKOI'O CHHTE3A
IJIOCKOTI'O PBIYA’KHOI'O MEXAHU3MA

[IpencraBieHsl MaTeMaTHYeCKasi MIOCTAHOBKA M PE3YJBTAThl PEIICHHUS 33/1a491 ONTHMHU-
3aMOHHOTO KMHEMAaTHYeCKOTO CHHTE3a IUIOCKOTO PHIYaKHOTO MEXaHHW3Ma, BOCIPOU3BO-
JSIIIETO 3a/laHHYI0 TPACKTOPHIO TOYKH JBHXKEHHSI BBIXOJHOTO 3BEHA, C MOMOIIBI0 METOJa
neopMupyeMoro MHOTOrpaHHHKa. JlaHa KaueCTBEHHAs OICHKA 3(P(PEKTUBHOCTH HCIIONb-
30BaHUs JAHHOTO METO/a MPU MPOBEACHUH MHOIONapaMeTpUUYECKOr0 ONTUMHU3ALMOHHOTO
KHHEMATHYECKOTO CHHTE3a MEXaHM3MOB C YUETOM M 0€3 ydueTa BO3MOKHOCTH HAJIOKCHHUS
JOTIOJTHATENBHBIX OrPaHUICHHUM.

KnroueBble cioBa: niMOma-MexaHW3M, ONTHMH3AIMOHHBIA CHHTE3, NehOpMUpPYEMBIit
MHOTOTPaHHHK, CHMILIEKC, OTPAHHICHUSL.

A. V. KOTOV'2, D. G. KROL?
1JSC Seismotekhnika, Gomel, Belarus
2Sukhoi State Technical University of Gomel, Gomel, Belarus

EVALUATION OF THE POSSIBILITY OF APPLYING

THE DEFORMABLE POLYHEDRON METHOD

TO THE PROBLEM OF KINEMATIC SYNTHESIS OPTIMIZATION
FOR A FLAT LEVER MECHANISM

The paper presents a mathematical formulation and solution results for the problem of
optimization kinematic synthesis of a flat lever mechanism, reproducing a given trajectory
of the output link's motion point, using the deformable polyhedron method. A qualitative
assessment of the method effectiveness in performing multiparameter optimization kine-
matic synthesis of mechanisms, with and without the possibility of imposing additional
constraints, is provided.

Keywords: lambda mechanism, optimization synthesis, deformable polyhedron, sim-
plex, constraints.



Jlauyruna, E. A. Konebanus nmaTtucioifHON KpyroBoil IJIACTHHBI IPH MTHOBEHHOM
npwioxennn Harpysku / E. A. Jlauyruna // Mexanuka. VccienoBanusi 1 MHHOBaUH. —
2025. — Bemm. 18. — C. 90-96.

E. A JIAHYI'MHA
benopycckuii 2ocyoapcmeennulii ynueepcumem mpancnopma, I omens, benapyce

KOJEBAHUS MATUCJIOMHOMN KPYTOBOM IIJIACTUHDBI
IPU MTHOBEHHOM IMPUJIOKEHUU HAT'PY3KHU

PaccmarpuBaercst 3a/1ada O BBIHYKICHHBIX KOJEOaHMSIX IIITUCIOHHON HECHMMETPUIHON IO
TOJIIMHE KPYTrOBOH IUIacTUHBL IIOCTPOCHO aHAMMTHUYECKOE PEILCHUE METOJOM PA3JIOKEHHUS Iie-
PpEeMeIleH It B PsiI TT0 CHCTEME COOCTBEHHBIX OPTOHOPMUPOBAHHBIX (hyHKIWMH. B kauecTBe mprume-
Pa WCIIONB30BaHMSI HAMIECHHOTO PEIIEHMs TIPOBEICH YMCIICHHbI aHai3 KojieOaHWi IUIacTHHEL,
BO3HUKAIOIIMX BCJIEICTBUE MTHOBEHHOT'O PHIIOXKEHHS PABHOMEPHO PaclpeieIeHHON Harpy3KH.

KuroueBble ciioBa: Kpyrias MATUCIONHAS IJIAaCTHHA, HECUMMETPUYHAS I10 TOJIIUHE
IUTACTHHA, BRIHYKICHHBIC KOJICOaHHsI, pABHOMEPHO paclpe/ielicHHAs Harpy3Ka.

E. A. LACHUGINA
Belarusian State University of Transport, Gomel, Belarus

OSCILLATIONS OF A FIVE-LAYER CIRCULAR PLATE
UNDER INSTANTANEOUS LOAD APPLICATION

The problem of forced oscillations of a five-layer circular plate, asymmetric in thick-
ness, is considered. An analytical solution is obtained by expanding the displacements in
the series of orthonormal eigenfunctions. As an example of the resulting solution applica-
tion a numerical analysis of the plate vibrations arising from the instantaneous application
of a uniformly distributed load is performed.

Keywords: five-layer circular plate, thickness-asymmetric plate, forced vibrations, uni-
formly distributed load.



Jleonenko, /. B. Pe3onancusie xoneGaHust COHIBUY-CTEPKHSI C JISTKUM 3allOJIHUTENEM /
J. B. Jleonenko // Mexanuka. Mccnenosanus u uaHOBamu. — 2025. — Bem. 18. — C. 97-103.

/. B. JEOHEHKO
benopycckuii 2ocyoapcmeennulii ynueepcumem mpancnopma, I omens, benapyce

PE3OHAHCHBIE KOJIEBAHUA COHJABUY-CTEPXHS
C JIETKUM 3AIIOJIHUTEJIEM

PaccMoTpeHs! BeIHYX/IEHHbIE KOIeOaHMUs COHABHY-CTEPIKHS C 3aIIEMIIEHHBIMH TOPILAMH.
C nomolpio BapualluoHHOro npuHnuna ['amunsrona — OCTporpaackoro MoxydeHa CUCTEMa
I depeHMaNbHbBIX YpaBHEHUH JBIDKCHUS JUIS ClIydas, HIPH KOTOpPOM Ne(hOopMHpOBaHHE
BHEITHUX CJIOEB OIUCHIBAETCS MOJIENbi0 bepHyy, a BHyTpeHHEro — MoJebl0 THMOIIIEHKO.
Perienue cucteMsl MOIy4eHO pas3iioxKeHHEM B psizibl. IIpoBeeH YnCIeHHbIH aHaIu3 I CIIy-
yasi IeUCTBUSI pABHOMEPHO paclpeIeIeHHOM TapMOHUYECKOM PE30HAHCHOM Harpy3Ku.

KiroueBble cjioBa: COHJABUY-CTCPIKCHBb, PE30HAHC, JIETKUI 3aII0JTHUTEb.

D. V. LEONENKO
Belarusian State University of Transport, Gomel, Belarus

RESONANT VIBRATIONS OF A SANDWICH ROD WITH A LIGHTWEIGHT CORE

Forced vibrations of a sandwich rod with clamped ends are considered. Using the Ham-
ilton — Ostrogradsky variational principle, a system of differential equations of motion is
derived for the case in which the deformation of the outer layers is described by the Ber-
noulli model, and that of the inner layer by the Timoshenko model. The solution to the
system is obtained by series expansion. A numerical analysis is performed for the case of
a uniformly distributed harmonic resonant load.

Keywords: sandwich rod, resonance, lightweight core.



MapxaBuos, A. A. [Togxozas! k aHanu3y TUHAMUKH CHCTEM TPAHCTIOPTUPOBKHU JKHIKHX
TPY30B B )KECTKHX U AJIACTHYHBIX eMKOCTsAX / A. A. MapkaBuos / Mexanuka. Vccnenona-
HUs 1 nHHOBaIuu. — 2025. — Bem. 18. — C. 104-112.

A. A. MAPKABIJOB'"?

' Koncmpyxkmopcko-mexnuyeckuii yenmp Benopycckoii acenesnoii 0opoau, Munck,
benapyco

2Benopyccruii 2ocyoapemeenvtii yuueepcumem mpancnopma, Iomens, Benapyce

HOAXOAbI K AHAJIN3Y JTUHAMUKHN CUCTEM TPAHCIIOPTUPOBKH
KUNAKUX I'PY30B B ’(KECTKUX U JIACTUYHBIX EMKOCTAX

PaccMoTpeHBI 0COOEHHOCTH MTOX0A0B, IPHIMEHAEMBIX NIPU aHAIN3€ JHHAMUKH XKHIKO-
CTeH, TPaHCHOPTHPYEMBIX B XKECTKUX KOHCTPYKIHMAX (JKEJIE3HOJOPOXKHBIE H aBTOMOOHIIb-
HBIE UCTEPHBI, TAHK-KOHTEHHEPHI) M 3JIACTHYHBIX eMKOCTSIX ((ekcnTankax). O6ocHOBaHa
LeNIecO00pa3sHOCTh NMPUMEHEHHsT YHCIEHHBIX METOJOB IS MOJCIHPOBAHUS CHCTEMBI
(OKHJIKOCTB — MsTKasi 000JI09Ka — )KECTKUH KOHTEHHEPY.

KnroueBble coBa: JuHAMUKa XUAKAX TPy30B, (DIEKCHTaHK, KONeOaHUS XKHUOKOCTH,
YHCICHHOE MOJIENTMPOBaHNE, IPOYHOCTH KOHTEHHEpa.

A. A. MARKAVTSOV?
'Design and Technical Center of the Belarusian Railway, Minsk, Belarus
2Belarusian State University of Transport, Gomel, Belarus

APPROACHES TO ANALYZING THE DYNAMICS OF TRANSPORT SYSTEMS
FOR LIQUID CARGO IN RIGID AND FLEXIBLE CONTAINERS

The approaches used to analyze the dynamics of liquids transported in rigid structures
(railway and road tankers, tank containers) and flexible containers (flexitanks) are consid-
ered. The feasibility of using numerical methods to model the "liquid — soft shell — rigid
container" system is substantiated.

Keywords: liquid cargo dynamics, flexitank, liquid oscillations, numerical modeling, con-
tainer strength.



Mapmbi, [, E. 'paHn4HO-3271€MEHTHOE MOJENMPOBAHNE HANPSKEHUH B TellaX ¢ He-
onHopoanoii reomerpueii / JI. E. Mapmbim, A. C. llener // Mexanuka. MccnenoBanus u
uHHOBauuu. — 2025. — Bem. 18. — C. 113-120.

M. E. MAPMBIIII, A. C. LLIEJIET
Benopycckuii 2ocyoapcmeennuiii ynueepcumem, Munck, benapyco

TPAHUYHO-3JJEMEHTHOE MOJIEJIMPOBAHUE HAIIPSIKEHUA
B TEJIAX C HEOJJHOPOJIHOW TEOMETPUER

PaccmarpuBaetcst 3amaua 00 onpeeseHHH HAIPsDKSHHOTO COCTOSIHUSI Tella ¢ HCHOJb-
30BaHHEM AHAIUTHYECKOTO TPAHUYHOTO DJIEMEHTa, MOJy4aeMOro s ciydas ASHCTBHUS
pacnpeneNcHHONW Harpy3KH WHTETPUPOBAHHEM (YHIAMEHTAILHOTO PCIICHHUS, B Ka4eCTBE
KoTOporo Oepetcs pemieHne KenbBruHA UTS COCPETOTOUCHHOM CHIIBI, TPHUIIOKEHHOH B MPO-
M3BOJILHOM TOYKE YIPYroro MpOoCTPaHCTBa. UMCIEHHO peIlaroTcs 3aJa4i O HANpsHKCHHOM
COCTOSIHUM MHOTOCBSI3HOU 00JIaCTH (TFIOCKOCTH C KPYTOBBIM OTBEPCTHEM) U TN C BBIMYK-
JIO-BOTHYTOU T€OMETpHEl (CEUeHHE KeNe3HOIOPOKHOTO PEIbea).

KiioueBble c10Ba: METOJ IPaHMYHBIX JIEMEHTOB, (DYHIAMEHTAJIFHOE PEICHHE TEOPHU
YIIPYTOCTH, HANPSDKEHHOE COCTOSIHHE, YHUCIICHHOE MOJIEIHPOBaHIE, HEOIHOPOIHAS TE€OMETPHS.

D. E. MARMYSH, A. S. SHELEG
Belarusian State University, Minsk, Belarus

BOUNDARY ELEMENT MODELING OF STRESSES
IN BODIES WITH INHOMOGENEOUS GEOMETRY

The problems of analyzing the body state using an analytical boundary element ob-
tained for the case of a distributed load complex action are solved by a fundamental solu-
tion, where the Kelvin solution for a complex force applied in a stable elastic space is
adopted. The stressed state problem for the multiply connected domain (a plane with a cir-
cular hole) and a body with convex-concave geometry (a railroad rail cross-section) is
solved numerically.

Keywords: boundary element method, fundamental solution of elasticity theory, stress
state, numerical simulation, non-homogeneous geometry.



Octpukos, O. M. BiusHue npuieraroix MUKpPOPa3MEPHBIX 3€PEH Ha HANPSKEHHO-
nehOpMHUPOBAHHOE COCTOSIHUE 3€pHA IOJHKPHUCTAIIA C OCTATOYHBIM KIMHOBHAHBIM IBOM-
HukoM / O. M. OctpuxoB // Mexannka. MccnenoBanus n nHHOBarmu. — 2025. — Bem. 18. —
C. 121-126.

O. M. OCTPUKOB
benopycckuii 2ocyoapcmeennulii ynueepcumem mpancnopma, I omens, benapyce

BJIMAHUE IMPUJIETAIOIIINX MUKPOPA3ZMEPHBIX 3EPEH
HA HAITPA’KEHHO-IE®@OPMHUPOBAHHOE COCTOAHMUE 3EPHA
HOJIMKPUCTAJLIIA C OCTATOUYHBIM KJIMHOBU/THBIM JIBOMHUKOM

Pa3paborana MeTonuka pacyera MoJei HalpspKEHHH B TPYIIE 3epeH MOIMKpUCTaIlIa,
OJIHO U3 KOTOPBIX COJEPXKUT €JUHUYHBINA OCTATOYHBIH KIMHOBUIHBIN BOWHUK. B pe3yib-
TaTe pacyeTa C y4eTOM BIMSHUS COCEIHUX 3€PEH YCTAaHOBJICHO, YTO MAaKCHMaJIbHBIC 3Haue-
HUSl HAalpsDKEHUH JTOKaJIU3YIOTCS Ha IPaHULaX 3€PeH U ABOMHUKOB.

KnroueBble ciioBa: HanpspKeHHO-Ae(hOPMHUPOBAHHOE COCTOSIHUE, OCTATOUHBIM KIIMHO-
BU/IHBIN IBOMHUK, 3€pPHO MOJIMKPUCTAILIA.

O. M. OSTRIKOV
Belarusian State University of Transport, Gomel, Belarus

INFLUENCE OF ADJACENT MICROGRAINS ON THE STRESS-STRAIN STATE
OF A POLYCRYSTAL GRAIN WITH A RESIDUAL WEDGE TWIN

A method for calculating stress fields in a group of polycrystal grains is developed for
the case when one of grain contains a single residual wedge-shaped twin. The calculations
took into account the influence of adjacent grains; it is estimated that the maximum stress
values are localized at the grain and twin boundaries.

Keywords: stress-strain state, residual wedge-shaped twin, polycrystal grain.



Ortoxka, A. I'. OGHapyKXeHHEe TPELIUH B KeJIe3HOAOPOKHBIX KOJIecax ¢ HCIOIb30BaHU-
€M KOHEYHO-3JIEMEHTHOTO MOJICIMpOBaHus ux HamaranumBanus / A. I'. Ortoka, O. B. Xo-
noauios // Mexanuka. Mccnenosanus W Unnosanuu. — 2025. — Bemr. 18. — C. 127-142.

A. I OTOKA, O. B. XOJIOJHJIOB
benopycckuii 2ocyoapcmeennulii ynueepcumem mpancnopma, I omens, benapyce

OBHAPYKEHUE TPEIIIUH B )KEJIE3HOJOPOXXHbBIX KOJIECAX
C UCITIOJIb30BAHUEM KOHEYHO-3JIEMEHTHOI'O MOJEJIMPOBAHUS
NX HAMATHUYUBAHUSA

[IpencraBiieHs! pe3yIbTaThl aHAM3a KapTHH PacIIpeeeHNs TaHT eHIIHAILHOH COCTaBIIs-
olIel HAPSYKEHHOCTH MarHUTHOTO T10J1 Ha IOBEPXHOCTH LIEIbHOKATaHbIX KOJIeC KoJec-
HBIX T1ap, MOJyYeHHBIE ITyTeM MOJIEINPOBaHHUs ¢ IToMomuIbio porpaMMel ANSY'S Maxwell
3D ¢ y4eToM MarHuTHON MPOHUIIAEMOCTH CTajield 1 (OPMBI KPUBU3HBI AUCKOB. [TomyyeHs
HOMOTPaMMBI [0 BEIOOPY TOKa HAMarHMYHMBaHUS ITPU MAarHUTOIIOPOLIKOBOM KOHTPOJIE B
3aBHCHMOCTH OT OTHOCUTENBHOMH | (B mHTepBaie oT 50 10 300) 1 abCOMOTHON Wa (B HHTED-
Base oT 62,85 no 377,10 mx['H/M) MarHUTHOH MPOHMIIAEMOCTH IPUMEHIEMBIX KOJIECHBIX
cTaneil.

KuoueBble ci10Ba: 11€IbHOKATaHOE KOJIECO, MAaTHUTOTIOPOIIKOBBIA KOHTPOJIb, pACU€THBIN
TOK HaMarHUYUBAHU, HANIPSDKEHHOCTh MArHUTHOTO 10JIsI, COJIGHOU, MArHUTHAs ~ UH-
TYKIIFS.

A. G. OTOKA, O. V. KHOLODILOV
Belarusian State University of Transport, Gomel, Belarus

RAILWAY WHEELS CRACK DETECTION
ON THE BASE OF FINITE ELEMENT MODELING OF THEIR MAGNETIZATION

The paper presents the analysis results for the distribution patterns of the magnetic field
strength tangential component on the surface of solid-rolled wheelsets. The results are ob-
tained by modeling using ANSYS Maxwell 3D, taking into account the magnetic permea-
bility of the steels and the wheels curvature. There are obtained the nomograms for select-
ing the magnetization current for magnetic particle testing depending on the relative p

(in the range from 50 to 300) and absolute p. (in the range from 6,285-107 to 3,771-10* H/m)
magnetic permeability of the wheel steels used.

Keywords: solid-rolled wheel, magnetic particle inspection, estimated magnetization cur-
rent, tangential component of magnetic field strength, solenoid, magnetic induction.



Canunxkmii, B. C. [lepopMupoBanue HeCUMMETPUYHOM O TOJILUHE KPYTJIOH MATH-
cnoiinoit wiactunel / E. C. Camuukuii // Mexanuka. MccnenoBanus u uaHOBamu. — 2025. —
Bem. 18. — C. 143-150.

B. C. CAJIMLIKHH
bBenopycckuii eocyoapcmeennulii ynusepcumem mpancnopma, I omens, benapycw

JE®OPMUPOBAHUE HECUMMETPUYHOM IO TOJIUHE
KPYIJIOU IATUCJIOUHOMU IIJTIACTUHBI

[pencraBneHa mocTaHOBKa KpaeBOH 3agadyd 00 M3rHOe HECHMMETPUYHON IO TONIIHHE
YIPYroi KPYTJIOH ISTHCIONHOM IIAaCTUHBI ¢ OBYMsI 3anoiHuTesMuy. legopMupoBanue He-
CYIIMX CJIOEB YAOBIETBOpsieT runore3aM Kupxroda, cpaBHUTEIBHO TOJICTHIX 3aMOIHUTENCH —
runotese TuMmorieHko. BapuanuonnsiM MetonioM Jlarpamka moydeHsl ypaBHEHUS! paBHOBE-
cHsl C y4eToM paboThl KacaTeNbHBIX HANpPSUKEHHWH B 3aMONHUTEISIX. V3 cHCTEMBI BBIAENEHO
b depeHnnan-HOe HEOAHOPOIHOE YPAaBHEHHE YEeTBEPTOTO MOPsIIKa OTHOCHTENIBHO CABHUTA B
OJTHOM W3 3alOJHUTENeH. PemeHne cooTBETCTBYIOIIET0 OJHOPOJHOTO YPAaBHEHHS CBEJCHO K
PpeLIeHIIo ABYX MOAU(HIIMPOBaHHBIX ypaBHEeHHH beccerns Broporo mopsaka. Obiiee pereHne
HEO/IHOPOJIHOTO YPaBHEHHUsS BBIIUMCAHO B KOHEYHOM Buje. [IpuBeneH mpumep 4YUCIEHHOTO
pacuera.

KiroueBrble ciioBa: Kpyrijas MIATACTIOWHAS IraCTuHa, aCUMMETpPHUA 10 TOJIIMHE, aHa-
JIMTUYECKOC PCUICHUE, YUCIICHHBIC PE3YJIbTAThI.

V. S. SALITSKY
Belarusian State University of Transport, Gomel, Belarus

DEFORMATION OF A CIRCULAR FIVE-LAYER PLATE
ASYMMETRICAL IN THICKNESS

The boundary value problem is presented for the bending of an elastic circular five-
layer plate, asymmetric in thickness, with two fillers. The deformation of the load-bearing
layers satisfies Kirchhoff's hypotheses, while that of relatively thick cores satisfies the Ti-
moshenko's hypothesis. Using the Lagrange variational method, the equilibrium equations
are obtained, taking into account the work of shear stresses in the cores. A fourth-order
inhomogeneous differential equation with respect to shear in one of the cores is extracted
from the system. The solution to the corresponding homogeneous equation is reduced to
solving two modified second-order Bessel equations. The general solution to the inhomo-
geneous equation is written out in its final form. An example of numerical calculation is
provided.

Keywords: circular five-layer plate, thickness asymmetry, analytical solution, numerical
results.



CrapooiiToB, J. . [lehpopmupoBanie KpyroBoii MiTHCIOWHOH MIIACTUHBI C YIPYTHU-
MH ¥ ynpyromiactiudeckumu ciosmu / 3. . Craposoiitos, B. C. Canmmkuii / MexaHuka.
Uccnenoanusa u uaHoBanuu. — 2025. — Bem. 18. — C. 151-159.

3. M. CTAPOBOHTOB, B. C. CAJTUL[KUU
bBenopycckuii eocyoapcmeennulii ynusepcumem mpancnopma, I omens, benapycw

JE®OPMUPOBAHUE KPYTOBOM MATHCJIOMHOM IJIACTHUHDBI
C YIIPYTUMMU U YIIPYTOIJIACTHYECKUMM CJIOSIMHA

[Ipennaraerca Moaenb HECUMMETPUUYHOM IO TOJIIMHE MATHCIOWHOW KpyroBOM IJa-
CTHHBI, B KOTOPOH OJHU CJIOM AeOPMUPYIOTCS YIPYTO, APYTUE NPOSBILIOT IIACTHYECKIE
cBoiicTBa. JIsl OonMcaHus HEYIPYTroro MOBEICHUS MCHONB3YIOTCS YpaBHEHUS TEOPHU Ma-
JIBIX YIpYyToIulacTHYecKuX Aedopmanuii. ['umoresst Kupxroda omuceBaror nehopmupona-
HUE HECYUIHX CJI0eB, runoTe3a TuMolleHko — 3anoaHurenei. s perienus kpaeoii 3a1a-
YH MICHOJIB30BaH METOJ| yNpyTux penreHuil MnprommuHa. [IpuBeneHs! pe3yibTaThl YHCICH-
HBIX pacyeTOB Ha OCHOBE MTOJIYYSHHOT'0 B HTEPAlMOHHOM BHIE PELICHHSI.

KiroueBble ¢JI0Ba: MATHCIOWHAS HECUMMETpUYHAA IUIaCTHUHA, I/I3FI/I6, YIpyrocrs, Ijia-
CTUYHOCTDH, AaHAJIMTUYECKOE PCIICHUE.

E. I. STAROVOITOV, V. S. SALICKY
Belarusian State University of Transport, Gomel, Belarus

DEFORMATION OF A CIRCULAR FIVE-LAYER PLATE
WITH ELASTIC AND ELASTOPLASTIC LAYERS

A model of a five-layer circular plate, asymmetric in thickness, is proposed; some lay-
ers are deformed elastically, while others exhibit plastic properties. The inelastic behavior
is described by the equations of small elastoplastic deformation theory. The Kirchhoff's
hypotheses describes the deformation of the load-bearing layers, while the Timoshenko's
hypothesis describes the deformation of the cores. The Ilyushin's method of elastic solu-
tions is used to solve the boundary-value problem. The results of numerical calculations
based on the iterative solution are presented.

Keywords: five-layer asymmetric plate, bending, elasticity, plasticity, analytical solution.



CrapooiitoB, J. . HanpsbkenHo-1ehopMUpOBaHHOE COCTOSIHHE HPH M3rHOE ISTH-
CIJIOITHOTO CTeprkHs ¢ AByMsI 3aroiHuTessivu / O. V. Craposoiitos, K. B. CycoB // Mexanuxa.
Uccnenoanus u uaHoBanuu. — 2025. — Bem. 18. — C. 160-166.

3. 4. CTAPOBOHTOB, K. B. CYCJIOB
bBenopycckuii eocyoapcmeennulii ynusepcumem mpancnopma, I omens, benapycw

HANIPA)KEHHO-JE®@OPMHUPOBAHHOE COCTOAHMUE ITPU U3I'UBE
HATUCJIOMHOI'O CTEPKHS C IBYMSA 3ATIOJTHUTEJISIMUA

[IpencraBieHo aHAMUTHYECKOE PEIICHUE KPaeBoH 3a1auu 00 H3rHOe MATHCIOHHOTO
CUMMETPUYHOTO II0 TOJIIUHE CTEP)KHS, B KOTOPOM HECYLIMMU SBILFOTCS TOHKHUE BHELIHUE
U LEHTPAIBHBIN CJIOH, @ OTHOCUTEIIFHO TOJICTHIE )KECTKHE 3aMIOJHUTENN 00eCIeYBalOT
nepepacnpeeneHie Harpy30K MeX/y HECYIIIMMH cllosiMH. Ha ocHOBe pemenns cucteMsl
T bepeHIMaTbHBIX yPaBHEHNH PaBHOBECHS IOJIydIEHBI pacueTHbIC (YOPMYIIBI IS TIepe-
MEUIEHUH B CITy4yasx KECTKON 3aJIeJIKU ¥ LIApHUPHOTO ONUPAHUs TOPLOB cTepkHs. [IpuBe-
JICHBI PEe3yJIBTaThl pacueTa HaNpsHKEHHH U AeopManuii 11 Harpy3KH, paBHOMEPHO pac-
IIPEe/IeNICHHO MO0 MTOBEPXHOCTH BEPXHETO CIIOA.

KiroueBrble cj10Ba: MATUCIOWHBIN CTEPKEHb, yIIpyrasa z[ed)opMaulxm, TUIIOTE3a Eep-
HYJUIM, TUIIOTE3a TumornieHko.

E. I. STAROVOITOV, K. V. SUSLOV
Belarusian State University of Transport, Gomel, Belarus

STRESS-STRAIN STATE IN BENDING A FIVE-LAYER ROD WITH TWO FILLERS

An analytical solution is presented for the boundary value problem of bending of a five-layer
rod symmetrical in thickness with the thin outer and central load-bearing layers for the case when
relatively thick rigid cores provide load redistribution between the load-bearing layers. Based on the
solution of a system of differential equilibrium equations, calculation formulas are obtained for
displacements in cases of rigid restraint and pinned support of the rod ends. The results of stress and
strain calculations are presented for a load uniformly distributed over the upper layer surface.

Keywords: five-layer rod, elastic deformation, Bernoulli hypothesis, Timoshenko hypothesis.



Xousonaps, b. I'. Onucanne noBeneHust ynpyro-IjlaCTHYECKHX MaTepHaloB € IIOMO-
b0 ypaBHeHHiT MakcBemna ¢ HenuHeHHOW Bs3kocTeio / B. I'. Xomomaps // Mexanuka.
Uccnenoanusa u uaHoBanuu. — 2025. — Bem. 18. — C. 167-177.

b. I XOJIONAPb
bpecmckuil 2cocyoapcmeennviii mexnuueckuti ynugepcumem, bpecm, benapyco

OIIMCAHME MOBEJIEHUS YIIPYT'O-INIACTUYECKUX MATEPHUAJIOB
C IOMOIIbIO YPABHEHHU MAKCBEJLIIA
C HEJIMHEWMHOM BSI3KOCTBIO

PaccMOTpeHBI CTPYKTYpHBIE MOJEIH, COCTOSIINE M3 YIPYTUX U BS3KHX JJIEMEHTOB M
OTpa)KaIOII[Fe N3BECTHBIC U3 IKCIIEPHMEHTOB (P (EKTHI MOBEACHHsI MaTepUaloB, C BEIIEIIe-
HHUEM YIPYTUX, OCTaTOYHBIX W 3ara3/bIBalONINX KOMIOHEHT aedopmaryu. [TokazaHo, 4to
Iu1s ydera ocoOeHHOCTel TpaHCc(hOpMalul CTPYKTYPbl MaTEPHAIOB LeJIeco00pa3Ho IpH-
MEHEHHE MOJICIIH C HEJIMHEHHOH BS3KOCTBIO, OTPAKArONIel H3MEHEHNE YHEPIHU aKTHBAIN
MPOLIECCOB CTPYKTYPHBIX TIPEBPAILCHUH 10 IefiCTBUEM BHEIIHUX Harpy3okK. PaccMoTpeHsl
OCHOBHBIC PEKUMBI H30TEPMHYECKOIO OIZHOOCHOTO HATPYKCHHUs YIPYrO-IUIACTHYECKOTO
MaTepuaia (1epOpMHpPOBAHHE C IOCTOSHHON CKOPOCTHIO, pa3rpy3Ka, UKINIECKUe nedop-
Malliy, T0J3Y4YeCTh, PellaKkCalisi HapsDKEHHI), BSI3KOCTh KOTOPOTO ONMpENENseTcs ¢ HC-
MI0JIG30BaHHUEM AUarpaMMBbI pacTsokeHust. CBs3b HaNpsDKeHUH u nedopmaruii naetcs mud-
(epeHIMaIBbHEIM ypaBHEeHHEM MakcBelula HepBoro Tmopsiika. IIpuBefeHbl pe3yibTaThl
YHCIICHHBIX PacyeToB JIeOpMHUPOBAaHHS MATEPHAIIOB IIPH X JTHHAMHUYECKOM HarpyKeHUH.

KnroueBble c10Ba: peOHOMHbIE MaTepHabl, CTPYKTYpHbIE MEXaHUYECKHE MOJENH, TEJIO
MakcBenna, TpaHC(OpPMANUSI CTPYKTYPHI, HEJIMHEHHAS! BSI3KOCTh, PEXKUMBI HATPY>KCHHS.

B. G. KHOLODAR
Brest State Technical University, Brest, Belarus

DESCRIPTION OF ELASTIC-PLASTIC MATERIALS BEHAVIOR
BY THE MAXWELL'S EQUATIONS WITH NONLINEAR VISCOSITY

The structural models consisting of elastic and viscous elements are considered and re-
flect the experimentally known material behavior effects, taking into account elastic, resid-
ual, and retarded strain components. It is shown that to consider the structural transfor-
mation features of materials, it is advisable to use a model with nonlinear viscosity, that
reflects the change in the activation energy of structural transformation processes under the
external loads. The main modes of isothermal uniaxial loading of an elastic-plastic material
(constant-rate deformation, unloading, cyclic deformation, creep and stress relaxation) are
considered. The viscosity of the material is determined by a stress-strain diagram. The rela-
tionship between stresses and strains is given by the first-order Maxwell differential equa-
tion. The numerical calculations results of material deformation under dynamic loading are
presented.

Keywords: rheonomic materials, structural mechanical models, Maxwell solid, struc-
tural transformation, nonlinear viscosity, loading modes.



Yepuoyc, 1. A. MeTtox u pe3ynbTaThl IPOYHOCTHOTO pacdyeTa KOMIIO3UTHOW TPYObI
1t BogocHaOkenust / [I. A. Uepnoyc, C. B. Illnnsko, E. B. beccuernos / Mexanuka. Vc-
cliemoBaHus 1 nHHOBanuH. — 2025. — Bemr. 18. — C. 178-184.

. A. YEPHOYC'?, C. B. ILIUJIBKO?, E. B. BECCYETHOB?
Benopycckuii 2ocyoapcmeennviii ynusepcumem mparncnopma, Iomens, benapyco
2Uncmumym mexanuku Memaniononumepnix cucmem um. B. A. Benozo
HAH FBenapycu, I'omens, benapyco
3000 «Hszoxomy, 2. amnoso, Benapyce

METOJA U PE3YJBTATBI IPOYHOCTHOI'O PACYETA
KOMITO3UTHOM TPYEHI JIJISI BOTOCHABKEHUA

Pazpaborana MexaHHKO-MaTeMaTHYeCKash MOJENb OBYXCIOHHOM TPyOBI CO CIOSIMH U3
MIePEKPECTHO-aPMHUPOBAHHOTO OPTOTPOITHOTO TOJMMEpHOro kommnosura. Ha ocHoBe Moze-
JIY TIPEJUI0KEH aHAIMTUYECKUI METOJ ONpee/ICHUs MaKCUMAJIbHO JJOIIyCTUMOTO BHYTPEH-
HETO JaBJIEHHs, NP KOTOPOM IIPOMCXOAUT paspylueHue TpyObl. IlomydeHsl pacdyeTHbe
3aBUCHMOCTH Pa3pyIIAOIIEro AAaBICHUs OT yIJla apMUPOBAHUS M TOJIIHUHBI KOMIIO3UTHOTO
CJI0S1, TIO3BOJISIIONIME ONTHMHU3UPOBATh KOHCTPYKIMIO HANOPHBIX TPYO IUISL XOJIOJHOTO M
rOpsYero BOJOCHAOKEHHS.

KiioueBble cjioBa: IBYXCIOiHas TpyOa, HallpaBI€HHO-aPMHPOBAHHBIN MOTUMEPHBINA
KOMITO3UT, THAPOCTaTHYIECKOE NABICHHWE, OCECHMMETPHYHAs 3ahadya TEOpUH YIPYTOCTH,
OPTOTPOTHS, HHTEHCHBHOCT TCH30pa HANPSKEHUH.

D. A. CHERNOUS"Y, S. V. SHILKO? E. V. BESSCHETNOV?
Belarusian State University of Transport, Gomel, Belarus
2V. A. Bely Metal Polymer Research Institute, Gomel, Belarus
3LLC "Izokom", Dyatlovo, Belarus

METHOD AND RESULTS OF STRENGTH ANALYSIS
OF WATER-SUPPLY COMPOSITE PIPE

A mechanical and mathematical model of a two-layer pipe with layers of cross-
reinforced orthotropic polymer composite is developed. Based on this model, an analytical
method for determining the maximum allowable internal pressure for the case of the pipe
fail is proposed. The calculated dependences of the failure pressure on the reinforcement
angle and composite layer thickness are obtained and allow to optimize the design of pres-
sure pipes for cold and hot water supply.

Keywords: two-layer pipe, directionally reinforced polymer composite, hydrostatic pres-
sure, axisymmetric elasticity problem, orthotropy, stress tensor intensity.



IIumanoBekui, A. O. KoHEYHO-]IEMEHTHOE MOJEIHPOBAHHE HAMPSKEHHO-
ne(hOpMHUPOBAHHOTO COCTOSTHHSI PE3MHO-KOpAHOH My(THI okomotuBa / A. O. Illumanos-
ckuid, 10. JI. Kapamio6a // Mexanuka. MccnenoBanns n naHOBanmy. — 2025. — Bem. 18. —
C. 185-190.

A. O. IIUMAHOBCKUH, I0. JI. KAPAI[FOBA
benopycckuii ecocyoapcmeennuiii ynusepcumem mpancnopma, I omens, benapyco

KOHEYHO-2JIEMEHTHOE MOJEJINPOBAHUE
HANPSIKEHHO-JE®OPMHUPOBAHHOI'O COCTOSIHUA
PE3UHOKOPJHOU MY®THI TOKOMOTHBA

PazpaboTana oO6beMHasi KOHEUHO-3JIEMEHTHAs MOJENb PE3NHOKOPIHON My(THI B cpene
nporpammuoro kommiekca ANSYS Workbench. BrmmonaeHs! pacdeTsl ee HampshKeHHO-
ne(hOPMUPOBAHHOTO COCTOSHMS O] ACHCTBHEM KPYTSAIUNEro MOMEHTa, MPHJIOKEHHOTO K
MeCTy KOHTaKTa C OJJHUM M3 MeTauIndeckux (ianmes. [TokazaHo, 4To NOJIy4eHHBIE 00JIaCTH
C BBICOKUMH HAaNpsDKCHUSMH C BBICOKOH CTEHEHBIO TOYHOCTH COOTBETCTBYIOT MECTaM
HaOJII0IaeMBIX Ha MPAKTHKE MOBPEKACHUH, YTO IOJTBEP)KAAET JIOCTOBEPHOCTH pe3yJIbTa-
TOB, TIOJy4aeMBbIX Ha OCHOBE IIPHMEHEHHMS pa3paboTaHHON MOJIEIIH.

KnroueBble c10Ba: pesnHOKOpAHAS My(dTa, HANPsHKEHUS, AehOopMaliy, KOHETHO-
3JIEMEHTHOE MOAEIUPOBAHNUE.

A. O. SHIMANOVSKY, Yu. D. KARATSUBA
Belarusian State University of Transport, Gomel, Belarus

FINITE ELEMENT MODELING
OF A LOCOMOTIVE RUBBER-CORD COUPLING STRESS-STRAIN STATE

A 3D finite element model of a rubber-cord coupling is developed using the ANSYS
Workbench software package. There are performed the calculations of the coupling stress-
strain state under the action of a torque applied to the contact point with one of the metal
flanges. It is shown that the resulting high-stress areas accurately correspond to the loca-
tions of damage observed in a practice, confirming the reliability of the results obtained
using the developed model.

Keywords: rubber-cord coupling, stress, strain, finite element modeling.



AclIaHOB, J. A. Yc10BUS SKBUBAJIEHTHOCTH U OCHOBHBIE TEOPEMBI IUHAMHUKU CHCTEMBI
MaTepHaJbHBIX Touek / O. A. Acnanos, I'. I'. Cadapos // Mexanuka. VcciaenoBanus u uH-
HoBaruu. — 2025. — Bem. 18. — C. 191-197.

3. A. ACJIAHOB, I'. I'. CA®APOB
Asepbatioscanckuti mexHuyeckuu ynugepcumem, bBaky, Azepbatioscan

YCJIOBUS OKBUBAJIEHTHOCTH 1 OCHOBHBIE TEOPEMbI
JUHAMUKHN CUCTEMBI MATEPUAJIBHBIX TOYEK

HpI/IBOI[I/ITCﬂ JOKa3aTEeJIbCTBO TECOPEMBI 00 YCJIOBUH 5KBUBAJIEHTHOCTH [BYX CHUCTEM
CBA3aHHBIX BEKTOPOB. Ona sBIseTCA HCXOIHON I J0Ka3aTeabCTBa COOTBETCTBYIOILIUX
TEOPEM O KOJIMYECTBEC ABHKCHHSA, O MOMEHTC KOJMYECTBA ABUIXCHHUA U O KHHETHYCCKON
OHEPTUH CUCTEMBEI.

KiroueBbie cioBa: MexaHHYECKas CUCTEMA, TMHAMHUKA, DKBUBAJICHTHOCTE CBsA3aHHBIX
BEKTOPOB, BUpHUAJL.

E. A. ASLANOV, G. G. SAFAROV
Azerbaijan Technical University, Baku, Azerbaijan

EQUIVALENCE CONDITIONS AND BASIC THEOREMS
OF A MATERIAL POINTS SYSTEM DYNAMICS

The proof of the theorem on the equivalence condition of two systems of coupled vectors
is presented in the paper. It serves as the starting point for proving the corresponding theorems
on the momentum, angular momentum, and Kinetic energy of the system.

Keywords: mechanical system, dynamics, equivalence of coupled vectors, virial.



HBanoB, A. C. AHanu3 HanpspKeHUH UM cOOCTBEHHBIX YacTOT KojieOaHUil cTepikHEH ¢
pasnnuHO KoHpurypanuei cedennii / A. C. Upanos, /1. I1. Petidmneiinep, E. B. ®anbko-
Ba // Mexanuka. MccnenoBanus u naHOBanun. — 2025. — Bemt. 18. — C. 198-200.

A. C. UBAHOB, Ji. I. PEU®IIHEN/EP, E. B. ®AJIbKOBA
Cubupcruil 20Cy0apcmeeH bl YHUSEPCUmMem HAyKu U MexHoL02uil
um. akademuxa M. ®@. Pewemnesa, Kpacnospck, Poccus

AHAJIN3 HATIPSI)KEHUM 1 COBCTBEHHBIX YACTOT KOJIEBAHUI
CTEPXHEM C PA3JIMYHOM KOHO®OUT'YPALIMENA CEYEHUM

Ha ocHoBe aHanm3a HampspDKEHMH NpU M3THOe M PAcTSDKEHHH, a TakKe pacdyera coO-
CTBEHHBIX YacTOT KoJeOaHWH 0aJKy CpaBHHMBAIOTCS XapaKTEPUCTHKH CEUCHUH: KPYTIIBIX,
KOJIBLIEBBIX U KBAJIPaTHBIX. Y CTAHOBJIEHO, YTO TOHKOCTEHHBIE CCUEHMs (HalpUMep, KOJb-
LIeBOE) 00ECTIeUNBAIOT CHIKEHHE MAaCChl KOHCTPYKIMHU 0€3 yXyIIEeHHs IPOYHOCTH B OTIIH-
YHe OT CIUIOUIHBIX CEUSHUH C BBICOKOH HMHEPTHOCTHIO. Pe3yibTaThl paboOThl MOTYT OBITH
MIPUMEHEHBI [UIS ONTHMU3ALUY HHXEHEPHBIX PEIICHUH B a3POKOCMHIECKOI OTpaciy.

Ki1ioueBble €10Ba: pakeTHO-KOCMUYECKas TEXHUKA, IPOYHOCTh, U3THO, pacTsHKECHHUE,
CcOOCTBEHHBIE YaCTOTHI, KOMIIO3UTHBIE MaTEpHAIIbl, TOHKOCTEHHOE CEUCHHE.

A. S. IVANOV, D. P. REIFSCHNEIDER, E. V. FALKOVA
Reshetnev Siberian State University of Science and Technology, Krasnoyarsk, Russia

STRESS AND NATURAL FREQUENCIES ANALYSIS FOR RODS
WITH VARIOUS CROSS-SECTION CONFIGURATIONS

Based on the analysis of bending and tensile stresses, as well as the calculation of beam oscilla-
tion natural frequencies, the characteristics of circular, ring-shaped, and square cross-sections are
compared. It is established that the thin-walled cross-sections (e. g., ring-shaped) reduce structural
weight without compromising strength, unlike solid cross-sections with high inertia. The results
of this investigation can be applied to the optimization of engineering solutions in the aerospace
industry.

Keywords: rocket and space technology, strength, bending, tension, natural frequen-
cies, composite materials, thin-walled section.



HUBanoB, A. C. HepaBHOMEpHOCTh BpallleHHs BEJOMOrO Bana miapHupa ['yka /
A. C. UBanos, [. I1. Peii¢mneiinep, E. B. ®anpkoBa / Mexanuka. MccnenoBanus 1 HHHO-
Bauuu. — 2025. — Bem. 18. — C. 201-203.

A. C. UBAHOB, JI. I1. PEUDIIHEUJIEP, E. B. ®AJIbKOBA
Cubupcruil 20Cy0apcmeeH bl YHUSEPCUmMem HAyKu U MexHoL02uil
um. akademuxa M. ®@. Pewemnesa, Kpacnospck, Poccus

HEPABHOMEPHOCTbDB BPAILIEHU S BEJJOMOI'O BAJIA
IMAPHHUPA T'YKA

AmnanmusupyeTcs paboTa MapHUPHBIX COeAUHEHHMH, I/le TIepeiada BPaIleHUsI My Ba-
JIaMH 3aBUCHT OT yIJIa UX B3aMMHOI'O PACIIOJIOKEHUS U MOJIOKEHUS Benylel Buiku. IToka-
3aHO, YTO NE€PEAATOYHOE OTHOIIEHHE JOCTUraeT MaKCUMyMa IpH COBIAJCHUU IUIOCKOCTEH
BUJIKM U OCEH BaJOB U MUHHMMYMa — IIPU UX NEPIEHAUKYIIIPHOCTH, BbI3bIBasl HEPaBHOMEP-
HOCTb BparieHus. Poct yria ycuiuBaer 3Ty HEpaBHOMEPHOCTb, a IIPU KPUTUYECKUX 3Hade-
HUSAX Tlepefada JBMKEHHS CTAHOBHUTCS HEBO3MOXHOW. Pe3ynbTaTsl MOTYEPKUBAIOT BaX-
HOCTb y4eTa T€OMETPUUECKHX MapaMeTPOB IIPU NPOSKTUPOBAHUH MAPHUPHBIX CUCTEM JUIS
MIPEIOTBPAICHUS] HECTAOUIFHOCTH U TTOJIOMOK.

KnrodeBble cji0Ba: mapHUPHOE COSAWHEHHE, HANPABIIOMNE KOCHHYCHI, IIepeaToy-
HOE OTHOIIeHHE, KO3 HUINEHT HepaBHOMEPHOCTH.

A. 8. IVANOV, D. P. REIFSCHNEIDER, E. V. FALKOVA
Reshetnev Siberian State University of Science and Technology, Krasnoyarsk, Russia

ROTATIONAL UNEVENNESS OF A HOOKE’S JOINT DRIVEN SHAFT

This paper analyzes the operation of articulated joints where the transmission of rota-
tion between the shafts depends on the angle of their relative positions and the position of
the drive yoke. It is shown that the gear ratio reaches a maximum when the yoke planes and
shaft axes coincide, and a minimum when they are perpendicular, causing rotational une-
venness. Increasing the angle intensifies this unevenness, and at critical values, motion
transmission becomes impossible. The results highlight the importance of considering geo-
metric parameters when designing articulated systems to prevent instability and failure.

Keywords: articulated joint, direction cosines, gear ratio, unevenness coefficient.



Komuartusiid, JI. B. KpaTkuii aHanu3 TpakraTta 1mo teopeTudeckoil Mmexanuke «Popo-
Homus» 1. I'epmana / JI. B. KomHarHbiil / Mexanuka. MccienoBanus M WHHOBAIUU. —
2025. — Bem. 18. — C. 204-212.

NI B. KOMHATHBIH
Tomenvcruil cocyoapemeennviti mexnuyeckuti ynusepcumem um. I1. O. Cyxoeo,
Tomens, benapyco

KPATKUI AHAJIA3 TPAKTATA 110 TEOPETUYECKOI MEXAHUKE
«®OPOHOMUS» SI. TEPMAHA

BrInonHeHs! kpaTKoe ONMCaHUe U aHaJIu3 TPAaKTaTa [0 TeopeTudecKon MexaHuke «Po-
poHoMmus» Slkoba I'epmana. BrisBieHO BiMsHHME 5TOro TpyJa Ha JaibHeilliee pa3BHTHE
TeopeTndecKkoi MexaHuku B Tpynax JI. Oiinepa u JI. bepnymmu. IIpoananusupoBaHsl mo-
CTaBJICHHBIE B TpaKTaTe 3aJaud U IOJYYECHHBIC DPE3yJIbTAaThl, SBJIOLIMECS BKIAJOM
S1. 'epmaHa B co3jaHue COBPEMEHHOI TEOPETUUECKON MEXaHUKH. YKa3aHbl BO3MOXKHOCTH
HCTIONB30BaHUA MaTepHanoB «DopoHOMHN» B yIeOHOM IPOLEcCe COBPEMEHHBIX BY30B.

KioueBble ciioBa: MCTOPUS TEOPETUUECKON MEXaHUKH, NpuHuun I'epmana — Jlanam-
6epa, [lerepOyprckas akageMus HayK, IPEHOAAaBAHIE TEOPETHIECKON MEXaHUKH.

D. V. KOMNATNY
Sukhoi State Technical University of Gomel, Gomel, Belarus

A BRIEF ANALYSIS OF JAKOB HERMANN'S TREATISE
ON THEORETICAL MECHANICS, "PHORONOMIA"

A brief description and analysis of Jacob Hermann's treatise on theoretical mechanics,
"Phoronomia" is implemented. The influence of this work on the subsequent development
of theoretical mechanics in the works of L. Euler and D. Bernoulli is revealed. The prob-
lems posed in the treatise and the obtained results are analyzed, representing Hermann's
contribution to the creation of modern engineering mechanics. The possibilities of using the
materials of "Phoronomia" in the educational process at modern universities are discussed.

Keywords: history of theoretical mechanics, Hermann — d'Alembert principle, St. Pe-
tersburg Academy of Sciences, teaching theoretical mechanics.
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C. A. TIOPHUH', B. B. KOMUCCAPOB?

'Tomenvexuii 2ocyoapemeennviii mexnuueckuti ynusepcumem um. I1. O. Cyxozo,
Tomens, benapyco

2Benopycckuii 2ocyoapcmeennviil ynueepcumem mparncnopma, Iomens, Benapyco

K 90-JIETHIO ITIPOP®ECCOPA JI. A. COCHOBCKOI'O

Cratbsl MOCBSIEHA KM3HU U HAYYHOMY HACIEAMIO BBIIAIOIETOCS yYEHOTo, podeccopa
Jleonnna AnamoBuda CocHoBckoro (1935T. p.), ocHOBaTeNss HOBOM TEXHHYECKOH HayKH —
Tpubodaruky. PaccMaTpuBaloTCs KIIFOYEBBIE HAIIPABICHHS €ro0 HAyYHOU ASSITeIbHOCTH: pas-
paboTka METOJOJIOTHYECKHX OCHOB TPHOO(ATHKH M ee IPAaKTHIeCKoe NPUMEHEHHEe B Ipo-
MBIIUICHHOCTH, CO3/IaHie MEXaHOTEPMOJMHAMUKN KaK CHHTE3a MEXaHHKH ¥ TePMOANHAMH-
KM, a Takke (HOPMyJIHPOBKa 0OOONIIEHHOIH TEOPHH SBOJIIONMH CHCTEM, BKIIOYAs CHCTEMEI C
JnMeMeHTaMu pasyMma. [loadepkuBaeTcs MexXIyHapoIHOE IPU3HAHNE TPHOO(ATUKH, €€ HHCTHU-
TYLMOHATN3ALMS B BHAE MEXBEJIOMCTBEHHOH 1a00paTOpu 1 KOOPAWHAIIMOHHOTO COBETA, a
TaKOKe 3HAYUTEIIbHBII SKOHOMIYECKUI 3P deKT OT BHenpeHus pa3paboTok. OTMedaeTcss MHO-
rorpaHHocTh JIMHOCTH JI. A. COCHOBCKOTO — HE TOJIBKO YYEHOTO, HO M 103Ta, Griocoda i
narprora. CTaThsi HOATOTOBJICHA K IOOMJICI0 YYEHOTO M OTPayKaeT ero BKJIAJ B pa3BUTHE
HayKH, TCXHUKU 1 00pa3oBanus B benapycu u 3a ee mpeienamu.

KmioueBbie cioBa: Jleonnny CocHoBCkHH, Tpubodarhka, MeXaHOTepMOAWHAMUKA,
000011IeHHast TEOPHSI SBOJIIOLIMH, HAyYHOE HAClIeaHe, IPaKTHYeCKoe IpUMeHeHue, benapycs.

S. A. TYURIN', V. V. KOMISSAROV?
1Sukhoi Gomel State Technical University, Gomel, Belarus
2Belarusian State University of Transport, Gomel, Belarus

ON THE PROFESSOR L. A. SOSNOVSKY 90" ANNIVERSARY

The article is dedicated to the life and scientific legacy of the outstanding scientist, pro-
fessor Leonid Adamovich Sosnovsky (born 1935), the founder of a new technical science —
tribo-fatigue. The key areas of his scientific work are considered: the development of the
methodological foundations of tribo-fatigue and its practical application in the industry, the
creation of mechano-thermo-dynamics as a synthesis of mechanics and thermodynamics,
and the formulation of a generalized theory of system evolution, including systems with
elements of intelligence. The article emphasizes the international recognition of the tribo-
fatigue, its institutionalization in the form of an interdepartmental laboratory and coordinat-
ing council, and the significant economic impact of implementing his developments. The
article also highlights Sosnovsky's multifaceted personality — not only as a scientist but also
as the poet, the philosopher, and the patriot. This article was prepared for the scientist's
anniversary and reflects his contribution to the development of science, technology, and
education in Belarus and abroad.

Keywords: Leonid Sosnovsky, tribo-fatigue, mechano-thermo-dynamics, generalized
theory of evolution, scientific legacy, practical application, Belarus.



