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Besoryd, B. B. DOxcnepuMmeHTanbHas OLEHKAa HANPSKEHHOTO COCTOSHHS
Ky30BOB BAaroHOB METPONOJIMTEHA TOCJIE JJIATEIBHOM  3KCIUTyaTauuu [/
B. B. benory0, E. H. Konosanos, JI. B. Oroponnuxos, A. B. Ilytsaro / Mexanuxa.
HUccaenoBannsa u nanosauu. — 2018. — Bem. 11. — C. 6-11.

B. B. BEJIOI'VE, E. H . KOHOBAJIOB, JI. B. OT'OPO/JJHHUKOB, A. B. [IVTATO
benopycckuii 2ocyoapcmeennwiti ynugepcumem mpaucnopma, I omens, berapyce

IKCHEPUMEHTAJIBHASL OHEHKA HANIPSDKEHHOI'O COCTOSIHUSA KY30BOB
BAI'OHOB METPOIIOJIMTEHA INOCJIE JJIMTEJBHOU 3KCIIVIYATAIIUU

IIpuBenenst pe3yabTaThl JKCIIEPUMEHTAJIbHBIX UCCIIEI0BaHUN HaIPsKEHHO-
Ne(OpPMHUPOBAHHOI'O  COCTOSIHMSI ~ KY30BOB ~ TOJIOBHOTO U IPOMEXKYTOYHOIO  BaroHOB
METPOIIOJUTEHA II0C/IE JUIMTEIBbHON dKcIuryaTtauuu. IlomydeHbl MaccuUBBI JIMHAMHYECKHX
HaIpsSOKCHUM B KOHCTPYKTUBHBIX DJIEMEHTaX Ky30BOB BAaroHOB IIPU Pa3lIMYHBIX DPEKHMAX
JKCIUTyaTalluU. 3HAYEHUs aMIUIMTYIHBIX HaNpsDKEHWM HE IPEBBIAIOT JOMYCKaeMOIO YpPOBHS,
YCTaHOBJICHHOI'O HOPMAaTHBHOM JOKyMeHTauued. IloirydeHHbIE SKCIIEpUMEHTAIbHBIC JaHHBIC
MOTYT OBITh UCIIOJIb30BaHbI JUI OLIEHKU OCTATOYHOI'O Pecypca HeCYUIMX KOHCTPYKLHH BaroHoB
METPOIIOJIMTEHA MOCJIE NIUTEIBHON 3KCILTyaTaluH.

KiaroueBble cjioBa: BaroH MCTPOIIOJIMTCHA, OCTaTOYHBIHN peCypcC, HAMPAKCHHOC COCTOAHHC,
SKCNICPUMECHTAJILHOC HUCCJIICAOBAHUC.

V. V. BELAHUB, Ya. N. KANAVALAU, L. V. AGARODNIKAU, A. U. PUTSIATA
Belarusian State University of Transport, Gomel, Belarus

THE EXPERIMENTAL ESTIMATION OF STRESSED STATE OF THE SUBWAY CAR
BODIES AFTER LONG-TERM OPERATION

The results of the car bodies’ stress-strained condition experimental determination for the
head and intermediate subway cars after a long-term operation are presented. There are obtained
the arrays of dynamic stresses in the car structural elements for different operating conditions.
The stresses values do not exceed the allowable level established by normative documentation.
The obtained experimental data can be used to estimate the residual resource of the subway cars
constructions after the long-term operation.



Bypbsan, C. H. Mexanusm JlapOy: reometpust u kunematuka / C. H. Byposn //
Mexanuka. MccnegoBanus u naHoBanuu. — 2018. — Bemm. 11. — C. 12-21.

C. H. FYPhAH
Canxm-Ilemepoypackuii 2ocyoapcmeennuiil yHugepcumem, Cankm-Ilemepoype, Poccus

MEXAHU3M JAPBY: TEOMETPUA U KUHEMATUKA

PaccmatpuBaeTcs MatemaTtudeckoe onucaHue Mmexanusma JlapOy. Beoaurcs napamerpuszanus
MEXaHU3Ma, JOKa3bIBACTCA KOPPEKTHOCTHb €r0 ABMKCHHS M INPSMOJIMHEWHOCTh XOJa OJHOHM M3
BepIIMH H T1pu OIpelreleHHOM ciydae ABMKeHus. KoHpHUrypanmoHHOEe NpPOCTPaHCTBO
MeXaHu3Ma BOJM3M OCOOOro IOJIOKEHUS MpeAcTaBiseT coOOi JBe TIJaJKUe KpPUBBIE,
IepeceKaronmecs: 1noja HeHyleBbIM yriioMm. IlokaspiBaercs, uTo mpu 0co00il KOHGUIypauuu
oOpaTHas 3ajaya AMHAMMKH HE pa3pelrMa Ipyu HeHYJIeBOM YCKOPEHHH TOUKU H.

Kurouessble ciioBa: Mmexanusm JlapOy, ocobast Touka.

S. N. BURIAN
St. Petersburg State University, St. Petersburg, Russia

DARBOUX MECHANISM: GEOMETRY AND KINEMATICS

The Darboux mechanism’s mathematical foundations are considered. Parametrization of the
mechanism is used. The correctness of the mechanism motion and the trajectory straightness of
one vertex (H) are proved. The configuration space of the mechanism near a special position
represents two smooth curves intersecting at a nonzero angle. It is shown that at the special
configuration the inverse problem of dynamics is not solvable for the point H nonzero
acceleration.



Bopo:xxyn, U. A. Ananu3z cxem KperuieHus: TpyO Ha Ky30B€ aBTOTPAHCIIOPTHOTO
cpeactea / . A. BopoxyH // Mexanuka. MccrnenoBanus u nHHoBauu. — 2018. —
Brim. 11. — C. 22-30.

U. A. BOPOXYVH
benopycckuii 2ocyoapcmeennwiti ynugepcumem mpaucnopma, I omens, berapyce

AHAJIN3 CXEM KPEILUIEHHSI TPYE HA KY30BE ABTOTPAHCIIOPTHOT' O
CPEJICTBA

BeinosnHeHo cpaBHEHHE KpelyieHnit TpyO Ha aBTOTPAHCIIOPTHOM CPEJICTBE JUIS IBYX CIIy4aeB:
TpYyOBI BCEX SIPYCOB KPEMSTCS HEMOCPEACTBEHHO K Ky30BY aBTOMOOMIISA, TpyObl HIDKHETO sIpyca
KPEeIATCs HETOCPEICTBEHHO K KY30BY aBTOMOOMIIS, a TPyOBl KaX/10T0 MOCIEAYIOIIEro sipyca — K
TpyOam npeasiayuiero. McenenoBano BiusHue KO3QQUIMEHTA TPEHUS MEXy TpyOaMu U paMoi
aBTOMOOMJISI Ha BEJIMUMHY AMHAMHUYECKHX CHJI B YIIPYI'HX 3JIEMEHTaX MPOAOJIBHOIO KPEeIICHUs
TpyO npu TopMokeHuu. IlpuBeneHsl peKkOMEHJalMK 110 UCIIOIb30BaHUIO PACCMATPUBAEMBbIX
BapUAHTOB KPEIUICHHH.

KuroueBble cjioBa: aBTOMOOUIIb, TPYOBI, KpPEIUIEHUE TPY30B, CUJIbI, TOPMOKEHHE.

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

ANALYSIS OF THE SCHEMES OF PIPES FASTENINGS ON THE AUTOMOBILE
BODY

Comparison of pipe fastenings on a road vehicle was performed for two cases: pipes of all tiers
are attached directly to the car body, pipes of the lower tier are attached directly to the car body,
and pipes of each subsequent tier are attached to the pipes of the previous layer. The influence of
the friction coefficient between the pipes and the frame of the car on the dynamic forces in the
elastic elements of the pipes longitudinal fastening was analyzed for the case of the car braking
mode. There were given the recommendations on the use of the considered variants of fastening.



lamait, 3. WU. TennoBoil pacyer (PUKIIMOHHBIX Y3JIOB TOPMO3a TPY30BBIX
BaroHoB / J. W. T'amaii, I1. K. Pynos, E. O. I'anait / Mexanuka. HccinenoBanus u
uaHoBanmu. — 2018. — Beim. 11. — C. 31-40.

D. M. TAJIAH, I1. K. PYJIOB, E. 3. TAJIAW
benopycckuii eocyoapcmeennulil ynusepcumem mparcnopma, I omens, berapyco

TEILUIOBOM PACUET ®PUKIIMOHHBIX Y3JI0OB TOPMO3A
I'PY30BbIX BATTOHOB

PaspaGOTaHa MaT€éMaTn4dcCKasa MOACIb BSaHMOﬂeﬁCTBHH O6OI[a KoJIeCa 1 TOpMOSHOﬁ KOJOJKH
npu TOPMOXKCHHU 10OC344a, IMO3BOJIAONIAA OICHUTH TCMICPATYPY KOHTAKTHPYIOIIHUX TEII.
Onpez[eneHo TEMIICPATYPHOC II0JIC KOJIOJAKM B KOHIC ICPEXOAHOI0 I€puoaa, Koraa TEILIOBOM
MMOTOK HAYMHACT YMCHBIIATHCA, COITIACHO TCOPUHU TCILJIONPOBOJAHOCTU JJId PA3JIMYHLIX IIEPHUOJ0B
TOPMOKCHHA OT ,Z[eﬁCTBI/IH MapaJuICJIbHbIX IOTOKOB, BKIIHOUACMBIX ITOCJICAOBATCIBbHO.

KiroueBble cioBa: TOPMOKCHUC, KOMIIO3UMIITMOHHAA KOJIOAKA, TOPMO3HAasA Culia, TEIJIOBOH
IIOTOK.

E. I. HAIAL P. K. RUDAU, E. E. HALAI
Belarusian State University of Transport, Gomel, Belarus

THERMAL CALCULATION OF FRICTIONAL BRAKE NODES FOR
FREIGHT CARS

There was developed the mathematical model of the wheel rim-brake pad interaction at train
braking, allowing to estimate the temperature of the contacting bodies. The temperature field of
the pad is determined at the end of the transition period, when the heat flux starts to decrease,
according to the theory of thermal conductivity for different periods of braking from the action
of parallel streams that are turned on in series.



I'pombiko, FO. B. Konebanust TpexciaoiHONW KpyroBOM IJIACTUHBI C OTBEPCTUEM

npu pezonance / FO. B. I'pombiko / Mexanuka. MccneqoBanuss 1 MHHOBAIlUU. —
2018. — Bpim. 11. — C. 41-48.

0. B. TPOMbIKO
benopycckuii 2ocyoapcmeennwiti ynugepcumem mpaucnopma, I omens, benapyce

KOJEBAHUSA TPEXCJIOMHOM KPYT'OBOM IVIACTUHBI C OTBEPCTHEM ITPU
PE3OHAHCE

PaccMoTpeHbl ocecuMMETpUUHbIE KoJieOaHUs YIpYroil TpexcloWHOW KpyroBOW IUIACTHUHBI C
OTBEPCTHEM IIpU PE30HAHCHBIX Harpyskax. [Ipu onmcanum nepopMupoBaHUS HECUMMETPUUHOMN
[0 TOJIIIMHE TPEXCIOMHOM IUIACTHHBI INPHUHATHI THUIIOTE3bl JIOMAHOW JIMHUU: A TOHKHX
HECYUIMX CJIOEB CIpaBeUIMBbI Trunote3bl Kupxroda; B HEC)KMMAeMOM IO TOJIIMHE JIETKOM
3aII0JIHUTEIIE BBINOIHAETCSA MIOTe3a TMMOMIEHKO. AHAJIMTUYECKOE PELICHHE 3ala4M I1OIy4eHO
B BUJI€ PA3JIOKEHUS B Psii IO COOCTBEHHBIM (pyHKLMAM. [IpoBeneH unCiIeHHbIH aHAIU3 BINSHUSA
YaCTOThI BBIHYX/IAIOIINX CHUJI Ha aMIUTUTY/bl KOJIeOaHHH.

KuroueBble cjioBa: TpexcioiiHas KosblieBas IUIaCTHHA, YIPYTroCTh, COOCTBEHHBIE (DYHKIIMH,
pE30HaHC.

Yu. V. GROMYKO
Belarusian State University of Transport, Gomel, Belarus

RESONANCE OSCILLATIONS OF RING THREE-LAYERED PLATE WITH A HOLE

Axisymmetric oscillations of an elastic three-layer circular plate with a hole under resonant
loads are considered. To describe the asymmetric in thickness three-layer plate deformation the
hypotheses of the polyline are accepted: the Kirchhoff's hypotheses are right for the thin bearing
layers, the Tymoshenko hypothesis is performed for the lightweight filler incompressible along
its thickness. The analytical solution of the problem is obtained in the form of a series expansion
by eigenfunctions. The numerical analysis of the influence of the driving forces frequency on the
oscillations amplitude is carried out.



I'ypceknii, E. II. MoaenupoBanue  (QyHKIIMOHUPOBAHUS  DJIEMEHTOB
TPAHCHOPTHOM CHUCTEMBI C YYETOM M3MEHEHHS TEXHUYECKOTO COCTOSHHS
ycrpoiictB undpactpykrypsl / E. I1. I'ypckuii, A. A. Muxanbuenko // Mexanuka.
Uccnenoanus u unnoBauuu. — 2018. — Beim. 11. — C. 49-54.

E. II. T'YPCKHHU, A. A. MUXAJIbYEHKO
benopycckuii 2ocyoapcmeennwiti ynugepcumem mpaucnopma, I omens, benapyce

MOJIEJIMPOBAHUE ®YHKIIMOHUPOBAHUS DJEMEHTOB TPAHCIIOPTHOM
CUCTEMBI C YYETOM UBMEHEHHUSA TEXHUYECKOI'O COCTOsSSHUSA
YCTPOUCTB UH®PACTPYKTYPBI

IIpuBoasTCS pe3ysbTaThl MOAEIUPOBAHUS COCTOSIHUN TPAHCIIOPTHOU CHUCTEMBI C Y4ETOM
BO3/CMCTBHS BarOHOB U JJOKOMOTHBOB Ha YCTPOMCTBA IIyTH, aBTOMATUKY YIIPaBICHHUS
JBY)KEHUEM T10€3/10B U pabOThl CTAHIIMOHHBIX YCTPOMCTB B 3aBUCUMOCTH OT UX
KOHCTPYKIMOHHBIX ocoOeHHocTeil. 1o pe3ynpTataM ncciieoBaHUN ONpeieIeHbl IPaHULIbI
ONTUMAJIbHBIX I1apaMETPOB YCTOMUMBOTO (DYHKIIMOHUPOBAHUS YCTPOICTB HHPPACTPYKTYPHI.

KutoueBble cjioBa: TpaHCIIOPTHAS CUCTEMA, MOJAETH PAa3BUTHS, MOJCITUPOBAHUE PUCKOB,
MaHEBp pecypcaMu, 6€30MacCHOCTh MEPEBO30K, YCTAHOBUBIIMICS PEXKUM.

E. P. GURSKIY, A. A. MIKHALCHENKA
Belarusian State University of Transport, Gomel, Belarus

MODELING OF THE OPERATION OF THE TRANSPORT SYSTEM ELEMENTS
CONSIDERING THE TECHNICAL CONDITION CHANGE OF INFRASTRUCTURE
DEVICES

There are presented the transport system modeling results, taking into account the effect of cars
and locomotives on track devices, automatic control of train traffic and station equipment
operation depending on their design features. Based on the research results, the boundaries of the
optimal parameters for the infrastructure devices stable functioning were determined.



EneyoBa, A. E. Pacuer ceiicMOHanps>KEHHOTO COCTOSHUSL TPOCTPAHCTBEHHOM
TpexcBoauaror ctaHuuu MerporonuteHa / A. E. Eneyosa, H. M. Maxwmerosa, B.I'.
Cononenko, C. E. bexxxanosa // Mexanuka. ccineqoBanust n naHoBanuu. — 2018.
—Bpm. 11. - C. 55-61.

A. E. EJIEYOBA, H M. MAXMETOBA, B. I COJIOHEHKO, C. E. BEK>JKAHOBA
Kaszaxckas axkaoemus mpancnopma u kommynuxayuti um. M. Tolnvluunaesa, Aimamet,
Kazaxcman

PACYET CEﬁCMQHAHPH)KEHHOFO COCTOSIHUSA MPOCTPAHCTBEHHOM
TPEXCBOAYATOU CTAHIUUU METPOIIOJIUTEHA

Hccnenyercs ~ TpexmepHOe  HampsDKEHHO-Ae(QOpPMHpPOBAaHHOE  COCTOSHHE — OOJETOK
TPEXCBOAYATON CTAHLUHU INPU CEHMCMUYECKHX BO3IEHCTBHUAX HMHTEHCHUBHOCTBIO 9 0OaymioB 1o
mkaie MSK Ha ocHOBe MeToja KOHEYHBIX 3JIEMEHTOB B COYETAHMHM C METOJIOM pPa3jiOKEHUs
nepemenieHnii mo (¢opmam coOCTBeHHBbIX KosneOanuid. Pa3pabortanbl Meroabl pacuera u
MpOrpaMMHBIE KOMIUIEKCH JJIsl HM3y4YeHHsS HaIpsHKeHHO-Ie(OPMUPOBAHHOTO  COCTOSHUS
CUCTEMBI «OOJIEJIKa — TPYHT» C YYETOM HH)KEHEPHO-T€0JIOTHYECKHX U CEHMCMHUYECKUX YCIOBHM
IUIOIIAJKH CTPOMUTENBCTBA. Y CTAHOBJIEHBl 3aKOHOMEPHOCTH DPACHpPEEICHHs MEepPEMEIeHU U
HaMpsOKeHU B 00JeNKax CTaHUWW MOJ JCMCTBHEM CEHCMUYECKHUX HArpy30K, IMO3BOJISIONINE
YCTaHOBUTb IPOYHOCTh OOJENOK sl BOCHPUATUS HArpy30K OT TOPHOTO JAABJIEHUS U HX
HECYIIyI0 CHOCOOHOCTh. BripaboTaHbl peKOMEHJAalMK MO MoAOOpYy IUIOIIAAN apMUPOBAHUS B
Lensax o0ecledyeHnss HaJEeKHOCTU JJIEMEHTOB KOHCTPYKLUMH CTaHIMM, CHW)KEHUS BEJIUYMH
HanpsOKEHUM Ha KOHType TOHHENEeW CTaHIMM U YBEJIMYEHHS] JKeCTKOCTH  OOJIENOK.
JlOCTOBEPHOCTD MOJIYYEHHBIX PE3yJIbTaTOB 00OOCHOBBIBAETCS MCIIOJIb30BAHUEM MAaTEMaTHUYECKOTO
MOJICJIMPOBAHMSI,  apOOMPOBAHHBIX  KOMILJIEKCOB  MPOTpaMM M YAOBIETBOPUTEIHHON
CXOJUMOCTBIO PE3yJIbTATOB YHCIEHHBIX U TEOPETUIECKUX UCCIIEIOBAHUN.

KitoueBble cjioBa: TpPaHCIOPTHOE COOPYKEHHE, CEHCMUYECKHE Harpy3KH, HampsiKeHHO-
neOpMHUPOBAHHOE COCTOSTHUE.

A. E. ELEUOVA, N. M. MAKHMETOVA, V. G. SOLONENKO, S. E. BEKZHANOVA

Kazakh Academy of Transport and Communications named after M. Tynyshpayev, Almaty,
Kazakhstan

CALCULATION OF THE SEISMIC STRESSED STATE OF THE SPATIAL THREE-
VAULTED METRO STATION

The three-dimensional stress-strain state of a three-vaulted station lining under seismic actions
of the MSK scale 9 points intensity is investigated on the basis of the finite element method in
combination with the method of displacements decomposition by the natural oscillations modes.
There were worked out the calculation methods and software complexes for studying the stress-
strain state of the "lining-ground" system taking into account the engineering-geological and
seismic conditions of the construction site. There were obtained the regularities in the
distribution of displacements and stresses in the station lining under the action of seismic loads,
which made it possible to establish the strength of the lining for the perception of loads from
rock pressure and its bearing capacity. The recommendations were made for the selection of the
reinforcement area in order to ensure the reliability of the elements of the station's structures,
reducing the stresses on the tunnel contour of the station and increasing the rigidity of the lining.
The reliability of the obtained results is justified by the use of mathematical modeling, the
approved program complexes and satisfactory convergence of the results of numerical and
theoretical studies.



Kayabi0aeBa A. K. Pacuer cTaTHuecKkOro HaNpsHKEHHOTO COCTOSIHUSL CHCTEMBI
«3eMJISTHOE MOJIOTHO — ciiaboe ocHoBaHue» / A. XK. XKaynwibaeBa, A. I'. Kackim,
H. M. MaxwmetoBa, C. E. bexxkanoB // Mexannka. MccienoBanuss 1 HTHHOBAIlUU. —
2018. — Bpm. 11. — C. 62-67.

A. JK. JKAVJIBIBAEBA, A. I KACBIM, H. M. MAXMETOBA, C. E. BEK>KAHOBA
Kaszaxckas axkaoemus mpancnopma u kommynuxayuti um. M. Totnvluunaesa, Aimamet,
Kazaxcman

PACYET CTATUYECKOI'O HAIIPSI’)KEHHOI'O COCTOsIHUSA ~ CUCTEMBI
3EMJIAHOE ITOJIOTHO - CJIABOE OCHOBAHMUME»

Ha ocHOBEe MeTOa KOHEUHBIX 3JIEMEHTOB UCCIIEAYETCSl CTATUYECKOE HAIPSKEHHOE COCTOSIHUE
CHCTEMBI «3E€MJITHOE TOJIOTHO — CJ1ab0€ OCHOBaHME» IPHU BO3JACHCTBHM MOCTOSHHOM MOE3THOMN
Harpy3k C LEJIBI0 MPAKTUYECKOW OLEHKH €ro yCTOMYMBOCTH. MHOTOBApHUAHTHBIE UYUCIICHHBIC
OKCIIEPUMEHTBI IO3BOJIMIN YCTAHOBUTH 3aKOHOMEPHOCTU paCIpPENEICHUs HAIPSOHKEHUN B Telle
3€MJISTHOTO TIOJIOTHA C YYETOM YNPYTUX XapaKTEPUCTHUK CJIa00r0 OCHOBAHUS.

KiaroueBble cjoBa: 3eMIIIHOE ITOJIOTHO, cnaboe OCHOBAHHUEC, KOHCYHOOJJICMCHTHOC
MOJCIIMPOBAHUC.

A. Zh. ZHAULYBAYEVA, A. G. KASYM, N. M. MAKHMETOVA, S. E. BEKZHANOVA
Kazakh Academy of Transport and Communications named after M. Tynyshpayev, Almaty,
Kazakhstan

CALCULATION OF STATIC STRESSED STATE
OF THE "EARTH BED - WEAK BASE'" SYSTEM

On the basis of the finite element method, there is investigated the static stressed state of the
"earth bed — weak base" system under the influence of a constant train load with a view to
practical evaluation of its stability. Multivariate numerical experiments made it possible to
establish the regularities of stresses distribution in the earth bed body considering the elastic
characteristics of the weak base.



Kypasaes B. 0. Hnpentudukamuss  mporecca  BBIBOpAYMBAHUS
METAUIMYECKOTO  PA3/IeJIUTENIsI HAa OCHOBE KHUHEMATHYEeCKOW Moaenu [/
B. 1O. Kypasnes, JI. I1. Hazaposa, E. H. ®ucenko, B. O. ®anskoB // MexaHuka.
Uccnenoanus u uaHoBanuu. — 2018. — Beim. 11. — C. 68-74.

B. 1O. JKYPABJIEB, JI. II. HA3APOBA, E. H ®UCEHKO, B. O. ®AJIPKOB
Cubupckuii 2ocyoapcmeeHublll YHUgepcumem HayKu U mexHonoeuti umenu axademuxa M. @.
Pewemnesa, 2. Kpacnosapck, Poccus

NIAEHTUOPUKALNUA ITPOUECCA BBIBOPAYUBAHUA METAJJIMYHECKOI'O
PA3JIEJIUTEJISA HA OCHOBE KHWHEMATHUYECKOMW MOJEJIN

PaccmatpuBaroTcsi 0cOOEHHOCTH MPOEKTUPOBAHUS METAJUIMYECKUX paszJenuTesneid razoBoi u
KUIKOCTHOM (a3 TominuBHBIX OakoB. IlpoBenen aHamu3 mpolecca BbIBOpauHMBaHUS
METa/NIMYECKOr0  pas3lJeluTeNs Ha OCHOBE KHHeMarhdeckod mozenu. IIpemioxenst
COOTHOUIECHHUS JUIsl OLIEHKU pajuyca 30Hbl 1e()OpMaluy U AaBJIECHUS BEIBOPAUUBAHUS.

KialoueBbie  cioBa: BBIBOPAYMBAIOIASCS o0oJouka, nuadparMbl-pa3ieauTen,
mIacTuuecKoe aeopMUpPOBAHUE.

V. Yu. ZHURAVLEV, L. P. NAZAROVA, E. N. FISENKO, V. O. FALKOV
Reshetnev Siberian State University of Science and Technology, Krasnoyarsk

IDENTIFICATION OF THE METAL SEPARATOR EVERSION PROCESS ON THE
BASIS OF KINEMATIC MODEL

The design features of the metal separators for gas and liquid phases of fuel tanks are
considered. There is presented the analysis of the metal separator eversion process based on the
kinematic model. The relationships for estimating the deformation zone radius and the eversion
pressure are proposed.



Kypasiaes B. 0. Kunematrka TOHKOCTEHHBIX BHIBOPAUMBAIOIIUXCS 000JI0YEK
npu mnactudeckoM nedopmuponanuu / B. 10. XKypasnes, E. B. ®anbkosa,
JI. I1. Hazapoga, /1. A. KnumoBckuii // Mexanuka. McciienoBaHus 1 MHHOBAIIUU. —
2018. = Bpim. 11. — C. 75-79.

B. 1O. )KYPABJIEB, E. B. ®AJIBKOBA, JI. I1. HA3APOBA, JI. A. KIIHUMOBCKHH
Cubupckuii 20cyoapcmeentblll YHUgepcumem HAyKu U mexHonro2uu um. axademuxa M. @.
Pewemnesa, 2. Kpacnosapck, Poccus

KNHEMATHUKA TOHKOCTEHHbBIX BBIBOPAUYUBAIOIIUXCA OBOJIOYEK ITPHU
INIACTUYECKOM JE®OPMUPOBAHUU

B pabore mnpennaraercss KMHEMaTHYecKas MOJENb IpOIecca BBIBOPAUMBAHUS O000I0YKU
BpalICHMs, MO3BOJIAIONIAsA ONPENEIUTh TEOPETUYECKUE 3aBUCUMOCTH OCHOBHBIX XapaKTEPUCTHK
Ipolecca BbIBOpauUMBaHUSA OT MapaMeTpoB OOOJIOUKH, MEHSIOLIUXCSA NPH MEPEMEIIEHUN 30HbI
nepekaTbiBaHus. [lo  MolydyeHHBIM  3aBHCHMOCTSIM  IIOCTPOEHBI  IpadUKH  OCHOBHBIX
XapaKTEepPUCTUK MPOLecca BEIBOPAUMBAHUS 1711 000JI0UEK MPOU3BOJIBLHON TOJILIUHBI.

KawueBble  cjoBa:  BeIBOpaumBamomascs  0o0oiouka,  auadparMbl-pa3nenuTes,
ne(popMupoBaHueE.

V. Yu. ZHURAVLEV, E. V. FALKOVA, L. P. NAZAROVA, D. A. KLIMOVSKIY
Reshetnev Siberian State University of Science and Technology, Krasnoyarsk

EVERSION KINEMATICS OF THIN-WALLED SHELLS
UNDER PLASTIC DEFORMATION

In this paper there is proposed a kinematic model of the eversion process of the shell of
rotation, which makes it possible to determine the theoretical dependences of the main
characteristics of the turning out process on shell parameters that change when the rolling zone
moves. Based on the obtained dependences, there were created the graphs of the main
characteristics of the eversion process for shells of arbitrary thickness.



3axapuyk lO. B. Kunemarnka TOHKOCTEHHBIX BBIBOPAUMBAIOIIUXCSA 000JI0UEK
npu 1iactuueckom nedopmupoBanun / FHO. B. 3axapuyk // MexaHuka.
Uccnenoanusa u naHoBanuu. — 2018. — Beim. 11. — C. 80-87.

0. B. 34XAPYYVK
benopycckuii 2ocyoapcmeennwiti ynugepcumem mpaucnopma, Iomens, berapyce

YPABHEHHUS PABHOBECHS YIIPYTOILTACTUYECKOM KPYTOBOM
IINTIACTUHbI CO C:KMMAEMbIM 3AIIOJIHUTEJIEM

PaccmoTpena 3amaua O CHUMMETPHUYHOM  M3rHMO€ HECUMMETPUYHOM 10  TOJILUHE
YIPYrOILUIAaCTUYECKOW KPYrOBOM TPEXCIOMHOMN IUIACTUHBI C JIETKUM C)KMMAE€MbIM 3aIlOJIHUTEIIEM.
JUis TOHKMX HECyLIUX CJO€B MNpHUHATH Trunore3sl Kupxrodga. B oTHocuTenbHO TOICTOM
3allOJIHUTENIE YYTEH IONEepPeYHbId CABMI, pajualibHble IEepeMELICHUs U NPOrud U3MEHSIOTCS
JUHEWHO no TonumHe. JuddepeHunanbHble ypaBHEHUS PaBHOBECUS B YCHJIMSX MOJYYEHBI C
MOMOILBIO BapHallMOHHOro Merona Jlarpamwka. IlocraHoBka KpaeBOH 3aladu B NEPEMEILECHUAX
IIPUBEJCHA B LIWINHIPUYECKON CUCTEME KOOpAUHAT I, @, Z.

KiaroueBble cJoBa: TpeXCHOﬁHaH KpyroBasa IIJIaCTHHA, C)KMMaeMbIll  3aIlOJIHUTE]b,
IJIaCTHYHOCTD.

Yu. V. ZAKHARCHUK
Belarusian State University of Transport, Gomel, Belarus

THE EQUILIBRIUM EQUATIONS OF ELASTIC-PLASTIC CIRCULAR PLATES
WITH COMPRESSIBLE FILLER

The problem of symmetric bending of an asymmetrical in thickness three-layer elastoplastic
plate with a lightweight compressible filler is considered. The Kirchhoff's hypotheses are
accepted for the thin bearing layers. In a relatively thick filler, a transverse shear is taken into
account, radial displacements and deflection vary linearly along the thickness. The differential
equations of equilibrium in the efforts are obtained using the Lagrange variational method. The
setting of the boundary value problem in the displacements is given in the r, ¢, z cylindrical
coordinate system.



3BepeB C. A. TpexmepHoe HampsHKEHHO-IS(POPMHUPOBAHHOE COCTOSHHUE
ACKAJIATOPHBIX TOHHEJEH MO JACHCTBHEM MOCTOSHHBIX M CEHCMUYECKUX HArpy30K
/ C. A. 3BepeB, H. M. MaxmetoBa, B. I'. Cononenko // Mexanuka. MccienoBanus
n naaoBanmu. — 2018. — Bemr. 11. — C. 88-92.

C. A. 3BEPEB, H M. MAXMETOBA, B. I COJIOHEHKO
Kazaxckas axademus mpancnopma u kommynuxayuui um. M. Teinviuunaesa, Anmamat,
Pecnybnuxa Kaszaxcman

TPEXMEPHOE HANP)KEHHO-JE®OPMUPOBAHHOE COCTOSIHUE
ICKAJIATOPHbBIX TOHHEJIEA IO AEMCTBHEM INIOCTOAHHBIX U
CEVICMHUYECKHX HATPY30K

PaGota mnpencraBisier coOOW YHMCIEHHOE HCCIEIOBaHME, HAIPABICHHOE HA HU3y4eHHE
HaNpsKEHHO-1€(OPMUPOBAHHOTO  COCTOSIHMSA ~ Kak  OOJENOK  3CKaJaTOPHBIX  TOHHeEJEeH
METPOIIOJIUTEHA, TAK U OKPYXKAIOLIEro 'PyHTOBOI'O MacCHBa B IENIIX 0OOCHOBAHUS COOPYKEHUS
Oo0ZENOK  3CKANAaTOPHBIX  TOHHENEM K3  MOHOJMTHOIO  >keje3o0eToHa.  IIpoBeneHsl
MHOT'OBapUAHTHbIE YHCIIEHHbIE HKCIIEPUMEHTHI 110 U3YYCHMIO HAIPSKEHHO-Ie(POPMUPOBAHHOTO
COCTOSIHMSI KOHCTPYKLUMH OOAEIKM 3CKAJaTOPHBIX TOHHENEH Ha JEHCTBHE IIOCTOSHHBIX U
celicMuuYecKux Harpys3ok. Ilo pesynbTaraM NpOBEINEHHBIX HCCIEJOBAHUN JAaHbl PEKOMEHIALUU
o noadopy IUIOLIAJM W Kjacca IPOAOJIbHOM U KOJbLEBOW apmaTypsl. Pa3paboTaHHble
PEKOMEHIAIMK TIO3BOJISIOT CAENaTh BBIBOJ O LEJIECOOOPa3HOCTH COOPYKEHHUS 3CKAIaTOPHOIO
TOHHEJIS ¢ 00/1€IKON U3 MOHOJIMTHOTO KeJIe300€TOHA B YCIIOBHSIX I'. AJIMaThI.

KiroueBble ciioBa: 3CKaHaTOpHBIﬁ TOHHCIIb, HaHpiDKeHHO—He(bOpMI/IpOBaHHOG COCTOSAHUC,
KOHCYHO2JICMCHTHOC MOACINPOBAHUC, celicMruecKue Harpys3kKu.

S. A. ZVEREV, N. M. MAKHMETOVA, V. G. SOLONENKO
Kazakh Academy of Transport and Communications named after M. Tynyshpayev, Almaty,
Kazakhstan

THE THREE-DIMENSIONAL STRESS-STRAIN STATE OF ESCALATOR TUNNELS
UNDER THE ACTION OF CONSTANT AND SEISMIC LOADS

The investigation is a numerical study aimed to study stress-strain state of both metro
escalator tunnels lining and the surrounding ground mass for the purpose of substantiating the
construction of escalator tunnels lining from monolithic reinforced concrete. There were
performed the multivariate numerical experiments for stress-strain state analysis of the escalator
tunnels lining constructions under the action of permanent and seismic loads. Based on the
investigation results there were given the recommendations on the selection of the area and class
of longitudinal and annular reinforcement. The formulated recommendations allow to make the
conclusion that under the Almaty conditions it is expedient to build the escalator tunnel with the
lining made of monolithic reinforced concrete.



3enenas A. C. Tepmoynpyruil u3rud TpexcaoiHOW MPSIMOYTOIBLHOMN IJIACTUHBI
co cxxuMmaeMeIM 3anoitauteneM / A. C. 3enenas // Mexaauka. Uccinenosanusd u
nHHOBarmu. — 2018. — Bemr. 11. — C. 93—-100.

A. C. 3EJIEHAA
benopycckuii 2ocyoapcmeennwiti ynugepcumem mpaucnopma, I omens, berapyce

TEPMOYIIPYIUM U3I'UB TPEXCJOMHOM MPSIMOYTI'OJIbHOM IJIACTUHBI CO
CKUMAEMBIM 3AIIOJIHUTEJEM

HccnenoBan M3ru0 HECHUMMETPHUHBIX [0 TOJIIIMHE YIPYIHX TPEXCIOMHBIX IUIACTHH CO
C)KMMAacMbIM 3allOJHUTENIEM IIPU BO3JCHCTBHM TeMmiepaTrypbel. KuHemarnueckue TIumnoressl
OCHOBaHbl Ha THIIOTE3€ JIOMAaHOW JMHUU: [UId BHEUIHMX CJIO€B IPUHUMAIOTCS THUIIOTE3BI
Kupxroda, B »ECTKOM CXXMMaeMOM 3alojHUTENE Je(OpMUPOBAHHAs HOPMaJb OCTAETCs
npssMoauHerHoM. [lonydyeHa cucrema ypaBHEHHI PaBHOBECHS U €€ aHAIUTUYECKOE PELICHHE B
nepememieHusax.  IIpoBeneHa  4ucieHHas — peanMs3anus  pEIICHUs Ui TPEXCIOMHOU
METAJIIONOJUMEPHON TUIACTHHBI.

KuroueBble cjioBa: TepMOynpyruil nu3rud, TpexcioiiHas IIacTUHA, CKUMaeMbIi
3aII0JIHUTEIIb.

A. S. ZELENAYA
Belarusian State University of Transport, Gomel, Belarus

THERMAL-ELASTIC BENDING OF A THREE-LAYER RECTANGULAR PLATE
WITH A COMPRESSABLE FILLER

There was investigated the bending of elastic asymmetrical in thickness three-layer plates
with compressible filler under the effect of temperature. Kinematic hypotheses are based on the
broken line hypothesis: Kirchhoff's hypotheses are accepted for the outer layers, and the
deformed normal remains rectilinear in a rigid compressible filler. The equilibrium equations
system and its analytical solution in displacements are obtained. A numerical implementation of
the solution for a three-layer metal-polymer plate was performed.



Kenexcaes JI. b. Meron mnowcka aHaIWTHUYECKUX PEIICHUN YpaBHEHUU
JBIKEHUSI CHCTEMbl JIBYXMEpPHBIX B IUJJaHe OYpPHBIX IOTOKOB B IUIOCKOCTHU
ronorpada cxopoctu / JI. b. Kenexcaes, A. 1. Kongparenko, H. B. Kocuuenko //
Mexanuka. Mccnenoanus u nanoBanuu. — 2018. — Bein. 11. — C. 101-106.

JI. B. KEJIEXCAEB', A. M. KOH/IPATEHKO?, H. B. KOCUYEHKO'

"FOoicro-Poccutickuii 2ocyoapcmeenHulll noaumexrudeckutl yrusepcumem (HIIH) umenu M. U.
IInamosa, Hosouepxacck, Poccus

?Poccutickui 20Cy0apcmeenHulll azpapHulil yHusepcumem — Mockosckas
cenvckoxosalicmeennas akademus, Mockea, Poccus

METO/ IOUCKA AHAJINTUYECKUX PEIIEHWI YPABHEHUN JBAKEHUS
CUCTEMBI ABYXMEPHbBIX B IIVTAHE BYPHBIX ITIOTOKOB B IIJIOCKOCTH
I'OJOI'PA®A CKOPOCTH

PaccMoTpeH MeTON NOMCKa aHAaJUTHUYECKUMX PELICHUM CHUCTEMBI JIBYXMEDHBIX B IIJIaHE
MOTEHIMAJIBHBIX BOJHBIX IOTOKOB pa3zeiieHueM nepeMeHHbIX. [lonpoOHO HccnenoBaHbl ciyyau,
IIPY KOTOPBIX IapaMeTp O, BBEICHHBIN B IPOLECCE PELICHUS, JEKUT B JUANla30HE OT HYJIA 10
€AVHMIIBI, YTO II03BOJISIET PACIIUPUTH CIEKTP PACCMATPUBAEMBIX SBICHUM M yBEIMYUTH
BO3MOKHOCTH PEIIEHUS DPA3JIM4YHBIX IPHUKJIAIHBIX 337a4 O TEYCHWM JBYXMEPHBIX B ILIAHE
OTKPBITBIX MOTEHIUAIbHBIX IIOTOKOB.

KiroueBble ciioBa: IByXMEpHBI B IUIAHE MOTCHIMAJIBHBIM MOTOK, Au(depeHIrnalIbHOe
ypaBHeHue, rogorpad CKOpoCTH, aHATUTHYECKOE PelIeHHE.

D. B. KELEKHSAEV!, A. I. KONDRATENKO?, N. V. KOSICHENKO"

!Platov South-Russian State Polytechnic University (NPI), Novocherkassk, Russia
’Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, Moscow,
Russia

METHOD OF ANALYTICAL SOLUTIONS SEARCHING FOR MOVEMENT
EQUATIONS FOR A TWO-DIMENSIONAL IN PLAN ROUGH WATER FLOW
SYSTEM IN THE SPEED HYDOGRAPH PLANE

There is considered a method of analytical solutions searching for a system of potential water
flows two-dimensional in plan by separation of variables. There were investigated in details
cases when the parameter o considered during the solution process lies in the range from zero to
one; this allows to expand the spectrum of the phenomena under consideration and to increase
the possibilities of solving various applied problems on the flow of potential flows two-
dimensional in plan.



Keaexcaes JI. b. O030p ypaBHEHMI [BIXKEHHUS JABYXMEPHOIO B IUIAHE
oTkpeiToro BoaHoro mnortoka / J[. b. KenexcaeB, A. M. H. B. KocuueHnko,
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107-113.
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OB30P YPABHEHUH IBUKEHUSA JIBYXMEPHOI'O B IIAHE OTKPBITOI'O
BOJHOI'O ITIOTOKA

[IpuBeneHs! ypaBHEHMsI IBHKEHUS ABYXMEPHOI'O B IUIAHE OTKPHITOTO BOJHOTO IIOTOKA, KaK B
¢bu3nuecKol MIOCKOCTU TeUeHHs IOTOKAa, TaK U B INIOCKOCTU rojorpacga ckopoctu. Ilpu stom
CYUIECTBEHHO HEJIMHENHas cuctema AuQQepeHIUalbHbIX YPaBHEHUN B YaCTHBIX MPOU3BOJHBIX
JBWKEHHs BOJHOIO MOTOKA B IUIOCKOCTH rogorpada CKOpOCTH TPaHCHOPMHUPYETCS B CHUCTEMY
JUHEWHBIX Iu((depeHInanbHbIX YPaBHEHUH, KOTOPhIE UMEIOT CIIEKTP PEIEHUH, MO3BOJISIIOIINI
pelaTh rpaHUYHbIE 337a4d O T€YEHUU MOTEHIMAIBHBIX MOTOKOB AHAIUTHYECKUMHU METOAAMHU.
W3noxkeHbl OCHOBHBIE JONYIIEHUS M MCXOJHBbIE (U3UYECKHE MNPEANOCHIIKU Uil MOJENIN
JBYXMEPHBIX B IUIAHE BOJHBIX IIOTOKOB.

KuroueBble ciioBa: 1ByMepHbIH BOJHBIN MOTOK, YpaBHEHUs Jiepa, INIOCKOCTh Troporpada
CKOpPOCTH.

D. B. KELEKHSAEV', M. Yu. KOSICHENKO', A. . KONDRATENKO?

'Platov South-Russian State Polytechnic University (NPI), Novocherkassk, Russia
*Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, Moscow,
Russia

REVIEW OF THE MOVEMENT EQUATIONS OF OPEN WATER FLOW TWO-
DIMENSIONAL IN PLAN

The movement equations of open water flow two-dimensional are presented in the paper both
in the physical flow plane and in the velocity hodograph plane. In this case, an essentially
nonlinear system of partial differential equations of the water flow motion in the plane of the
velocity hodograph is transformed into a system of linear differential equations that have a
solution spectrum allowing to solve boundary problems along the flow of potential streams by
analytical methods. The main assumptions and the initial physical premises for a modeling of the
water flows two-dimensional in plan are outlined.



KaumoBeknit JI. A. AnroputM penieHuss oOpaTHOW 3ajJaydl KUHEMaTUKU
MEXaHu3Ma MapalieIbHOW CTPYKTYphl C THOKMMH PACTSDKUMBIMU 3BEHbSIMU /
. A. Kimmosckuii, H. A. Cmupnos, E. B. ®anskoB // Mexanuka. MccienoBanus
n naHoBarmu. — 2018. — Bemr. 11. — C. 114-118.

. A. KTIHMOBCKHH, H. A. CMHUPHOB, E. B. ®AJIFKOB
Cubupckuii 2ocyoapcmeenHulil yHusepcumem Hayku u mexuono2ui um. akaoemuxa M. @.
Pewemnesa, Kpacnosapck

AJITOPUTM PEINEHUSA OBPATHOM 3AJIAYU KHHEMATHUKA MEXAHU3MA
HAPAJUIEJBHOM CTPYKTYPHI C THBKUMU PACTSKUMbIMU 3BEHbSAMUA

B nacrosiee Bpems napajuleiabHbIE MEXaHU3Mbl MCIIOJIB3YIOTCS B Pa3jIMYHBIX 00JAcTIX: OT
00pa0aThIBAIOIMX CTAaHKOB [0 TPOCTPAHCTBEHHBIX MAaHUMYIATOpoB. C TOUKH 3peHHS
yOpaBiICHUs TaKMMHM MEXaHM3MaMM peEIleHWe OoOpaTHOW 3ajauyd KHHEMAaTHKH HMEeT
HauOONbIINI TpakTH4Yeckuii uHTEepec. B paboTe Ha mnpuMmepe MexaHU3Ma MapajuielbHON
CTPYKTYPBl C IIECTbIO TMOKMMH 3BEHBSMHU IMPHUBOJUTCA ANTOPUTM pEIIEeHUs oOpaTHOM 3amauu
KMHEMAaTHKHU C YYETOM PaCTSKEHHS ITUX 3BEHbEB.

KiroueBble cjioBa: MEXaHW3M MapajUIeTbHONW CTPYKTYpBI, OOpaTHas 3ajada KUHEMATHUKH,
ruoKoe 3BEHO.

KLIMOVSKIY D. A., SMIRNOV N. A., FALKOVA E. V.
Reshetnev Siberian State University of Science and Technology, Krasnoyarsk, Russia

ALGORITHM OF THE INVERSE KINEMATIC PROBLEM SOLUTION FOR
PARALLEL KINEMATIC MECHANISM WITH FLEXIBLE EXTENSIBLE
ELEMENTS

Nowadays, parallel mechanisms are used in various areas: from processing machines to
spatial manipulators. From the point of view of such mechanisms controlling, the solution of the
inverse kinematics problem has the greatest practical interest. In the work there is presented the
algorithm of inverse kinematics problem solving with allowance extension of the ropes applied
for the parallel kinematic mechanism with six flexible links.



Kostyn B. A. 3D-moxenupoBaHue  HampsbKeHHO-Ie(HOPMUPOBAHHOTO
COCTOSIHHASI ~ METAJUIONOJIMMEPHBIX ~ HAHOHANOJHEHHBIX  KOMIIO3UTOB  IpH
BBICOKOCKOPOCTHOM  3JIEKTPOKOHTakTHOM cnekanuu / B. A. KoOBTyH,
B. H. Ilacosen, M. Muxoscku // Mexanuka. UccnenoBanus u nHHOBanuu. — 2018.
— Bpim. 11. - C. 119-126.

B. A. KOBTVH', B. H. [TACOBEIL’, M. MUXOBCKII®
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3D-MOJAEJIMPOBAHUE HAIIPAXKEHHO-JE®OPMHUPOBAHHOI'O COCTOSAHUA
METAJIJIONOJIMMEPHBIX HAHOHAITIOJIHEHHBIX KOMIIO3UTOB I1PH
BBICOKOCKOPOCTHOM 3JIEKTPOKOHTAKTHOM CHHEKAHUUN

MeTo/1oM KOMIBIOTEPHOTO MOJISIIMPOBAHUSI UCCIIEIOBAHO HAIPSIKEHHO-IE(HOPMHUPO-BAHHOE
COCTOSIHHE HAaHOHAOJTHEHHON MMOJTUKOMITOHEHTHOM MIOPOILKOBOM CUCTEMBI pH
BBICOKOCKOPOCTHOM  3JICKTPOKOHTAaKTHOM  CHEKaHMHM. Y CTaHOBJIEHO, YTO MAaKCHUMAJIbHbIE
HaIpsOKCHUS BO3HUKAIOT B YIVIEPOJHBIX HAHOTPYOKax, a HaNpsHKCHHs, BO3HHUKAKOIIWE B
MHUKpPOpa3MEpHBIX YaCTHUIIAX MEAM W TMOJUMEpPa, JOCTATOYHBI s MX JehOpPMHUPOBAHUS.
[Tomy4yeHnHsle B JaHHOW paboTe pe3yJbTaThl MOJIEIMPOBAHUS COTJACYIOTCS C OCHOBHBIMHU
MOJIOKEHUSIMU MEXAaHUKU MAaTEPUATIOB U MEXaHUKHU J1e(hOPMHUPYEMOTO TBEPAOTO Tela.

KawueBble  cjoBa:  HAaHOHANOJIHEHHas  IOPOLIKOBas  CHUCTEMa,  KOMIIBIOTEPHOE
MO/IEJIMPOBaHKE, HANPSKEHHO-1€(POPMUPOBAHHOE COCTOSTHUE.

V. A. KOVTUN', V. N. PASOVETS®, M. MIHOVSKI’

'Gomel branch of the University of Civil Protection of the Ministry of Emergency Situations of
Belarus, Gomel, Republic of Belarus

*University of Civil Protection of the Ministry of Emergency Situations of Belarus, Minsk,
Republic of Belarus

3Institute of Mechanics of the Bulgarian Academy of Sciences, Sofia, Bulgaria

3D-SIMULATION OF THE STRESS-STRAIN STATE OF METAL-POLYMER
NANOFILLED COMPOSITES AT HIGH-VELOCITY
ELECTROCONTACT SINTERING

In this paper, the stress-strain state of a nanofilled multicomponent powder system at high-
velocity electrocontact sintering was investigated by computer simulation methods. It has been
established that the maximum stresses occur in carbon nanotubes, and the stresses arising in
microdimensional particles of copper and polymer are sufficient for their deformation. The
simulation results obtained in this paper are consistent with the basic principles of the material
mechanics and the deformable solid mechanics.



Kozen A. I. VYpaBHeHus paBHOBECHS YIPYIOIUIACTUYECKOM KpPYyrOBOM
actuabl Ha ocHoBaHuM Ilactepnaka / A. I'. Kozen // Mexanuka. MccinenoBanust
u uaHoBanuu. — 2018. — Bem. 11. - C. 127-133.

A. I'. KO3EJI
benopycckuil 2ocyoapcmeennwiti ynugepcumem mpaucnopma, I omens, benapyce

YPABHEHHUS PABHOBECHS YIIPYTOILTACTUYECKOM KPYTOBOM
IINTACTUHbI HA OCHOBAHHUH ITACTEPHAKA

[IpennoxkeHa MaTeMaTHuecKass MOJENb OIUCAHUSA OCECUMMETPUYHOro jaedopMupoBaHus
HECUMMETPUYHON IO TOJIUHE YIPYrOIUIACTUYECKOM TPEXCIONHOW KpPYyroBOM IUIACTUHBI Ha
IByXIapaMeTpudeckoM ocHoBaHuu IlacrepHaka. JlIi M30TPONHBIX HECYHIMX CIIOEB INPUHSITHI
runote3pl Kupxroga. 3anogHutenb cuuTaercs JETKUM, HE YYUTHIBAeTCsl paboTa KacaTesIbHBIX
HanpspkeHui. @dusndeckue ypaBHEHMs CBSI3M HaNpsOKeHUH ¢ jgedopMalusMU B - CIOSIX
COOTBETCTBYIOT TEOPHMM MalbIX YyHpyromiactuueckux aedopmanuit. [luddepeHunanbHble
YPaBHEHHUSl PaBHOBECUS B YCWIMSAX M INEPEMEILEHUSAX IOJYYEHbI C IOMOIIBI0 BapHALMOHHOIO
Mmetona Jlarpanxa. KpaeBas 3agaua A paccMaTpuBaeMol IUTaCTUHBI 3aMKHYTa BBIITMCAHHBIMU
I'PaHUYHBIMH yCIOBHSMH.

KuroueBble ciioBa: TpéxcioiHas miacTuHa, Je(pOPMUPOBAHUE, OCECUMMETPUUYHBIA HU3IHO,
ocHosanue Ilactepnaka.

A. G. KOZEL
Belarusian State University of Transport, Gomel, Belarus

EQUILIBRIUM EQUATIONS OF AN ELASTIC-PLASTIC CIRCULAR PLATE ON
THE PASTERNAC BASE

There was suggested the mathematical model for describing the axisymmetric deformation of
an elastoplastic three-layer circular plate that is asymmetric in thickness on a two-parameter
Pasternak base. Kirchhoff's hypotheses are accepted for isotropic bearing layers. The filler is
considered to be light. The shearing stresses are not taken into account. The physical equations
of stress-deformation dependence in layers correspond to the theory of small elastoplastic
deformations. Differential equations of equilibrium for forces and moments are obtained using
the Lagrange variational method. The boundary value problem for the plate under consideration
is closed by the written out boundary conditions.



Kozynosa O. B. Crarnueckuili pacuer IOPOKHOM IUIMTBI HAa CIOUCTOM
ocHoBanuu / O. B. Ko3ynoBa // Mexanuka. MccnenoBanust u naHoBauuu. — 2018.
—Bpmm. 11. — C. 134-139.

O. B. KO3YHOBA
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CTATUYECKHHA PACYET JOPOXXHOM IIJIMTHI HA CJIOUCTOM OCHOBAHUMA

PaccmatpuBaeTrcss u3oaupoBaHHAas JIOpPOKHAs IUIMTAa HAa TPEXCIOWHOM JIMHEHMHO-yIpyrom
CJIOUCTOM OCHOBaHUU. BepxHuil cioil sBisieTcs OCHOBaHMEM BuHKIEepa W pacrosiiokeH Ha
JIBYXCJIOWHOM OcHOBaHMM Korana. BpINoJIHEH pacyer IUThl MOJA JEHCTBUEM HArpy3ku OT
KOJIeCa MAIIMHBI TPU Pa3JIMYHBIX €r0 IMOJOKEHHUSAX C YYeTOM COOCTBEHHOTO Beca TUIMTHI. Jlis
onpeneneHuss Kodp(UIMEHTOB KaHOHUYECKUX YPaBHEHHH M CBOOOJHBIX YJICHOB HCIOJB30BaH
CMEIIaHHBIA METOJI CTPOUTEIIBHOM MEXaHWMKH, peann3oBaHHBIA criocodom JKemoukuna. Ilpu
pacyeTe MCIOJIb30BaHbl COOTHOLIEHUS MPOTUOOB I 3alIEMJICHHON B IEHTPE TUIUTHI HOPMAIH.
[IpuBomsitcst  rpaduueckre pe3yabTaThl pacueTra OCaJOoK MNPSAMOYTrOJIbHOHW  ITUTBI |
pacnpenencHuss KOHTaKTHBIX HAIPsDKEHUH IO HEH.

KaroueBble cioBa: A0pOXKHagd  IUIMTa, CJIOUCTOC OCHOBAHHUC, CMeEIIaHHBIN MCTO
CTpOHTeHBHOﬁ MCXaHUKU, croco0 >K€MO‘IKI/IHa, KOHTAKTHBIC HAMIPS)KCHUA 11O TUTATOM.

0. V. KOZUNOVA
Belarusian State University of Transport, Gomel, Belarus

STATIC CALCULATION OF ROAD PLATE ON A LAYERED BASE

The single road plate on linear-elastic layered base is considered. The upper layer is the
Winkler base and it is located on a two-layer Kogan base. There was carried out the calculation
of the plate under the action of the load from the car wheel at its different positions with regard
to plate’s own weight. To determine the coefficients of the canonical equations and the free
terms there was applied the mixed method of structural mechanics realized by the Zhemochkin
method. The deflection ratios for the normal plate clamped in the center are used in the
calculation. The graphical calculation results for the rectangular plate sediment and the contact
stresses distribution under the plate are presented.



Ko3zynosa O. B. OcecummerpruuHas 3ajada JJisi BEPTUKAIBHO HArPYKEHHOTO
(dbyHgamMeHTa ¢ MOAOLIBOM KPYyrioil (opMbl Ha HETMHEWHO-YNPYrOM OCHOBaHUU /
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OCECUMMETPHUYHAS 3AJJAYA JJIS1 BEPTUKAJIBHO HAI'PYKEHHOI'O
®YHJIAMEHTA C IOJOIBOM KPYIJIOM ®OPMbI HA HEJIMHEWHO-
YIOPYIOM OCHOBAHUH

B pabore peanu3oBaHbl IOCTAaHOBKA, AJITOPUTM M IOJYYEHBl PE3YJIbTAaThl pPELIECHUS
KOHTAKTHOM 3a/layMl «KpyIJas IUINTa — yIPYyroe OCHOBAaHUE» IPU OCECUMMETPHUYHON HAarpyske
i GU3NYECKU HETMHEMHOI0 OAHOPOIHOIO OCHOBaHMA. PemieHue chopMynupoBaHHON 3amauu
BBINIOJIHEHO BapHALlMOHHO-PAa3HOCTHBIM METOJOM C IIPUMEHEHHEM MPUKIAIHOIO IaKeTa
Mathematica. JlaHHBIH MeTOJ NO3BOJMJI MOJIHOCTBIO ONHMCATh HANPSKEHHO-IEPOPMHUPOBAHHOE
COCTOSIHME YIIPYroro OCHOBaHUS IOJ IUIMTOM, MCCIEAOBAaTh KOHTAKTHYIO 30HY U BBIYUCIIUTH
0CaJIKi OCHOBAHUS O] IJIMTOM.

KiaroueBbie ciaoBa: Kpyrjasa IUIATa, (1)I/ISI/I‘ICCKI/I HEJIUHEMHOE OIHOPOAHOC OCHOBAHMHC,
BapI/IaI_II/IOHHO-pQSHOCTHHﬁ MCTOJ, MOACIIb YIIPYTOIr'O CJI04, I/ITCpaHI/IOHHHﬁ AJITOPUTM.

0. V. KOZUNOVA, D. M. GURSKY
Belarusian State University of Transport, Gomel, Belarus

AXISYMMETRIC PROBLEM FOR A VERTICALLY LOADED FOUNDATION WITH
THE CIRCULAR SHAPE SOLE ON A NONLINEAR ELASTIC BASE

In the work there are realized the formulation, the algorithm, and the obtained results of
solving the "round plate — elastic base" contact problem with an axisymmetric load for a
physically non-linear homogeneous base. The variational-difference method is used to solve the
formulated problem using the applied Mathematica package. The mentioned method allowed to
fully describe the stress-strain condition of the elastic basis under the plate, to explore the contact
zone and to calculate the elastic base precipitation under the plate.



KpakoBa U. E. CBoOoaHbie KojieOaHUS TPAHCIIOPTHBIX MAKETOB M3 COHJBUY-
naneneit / WU. E. KpakoBa, O. U. Skxy6oBuu // Mexanuka. NccnegoBanus u
naHoBanuu. — 2018. — Bemm. 11. — C. 150-154.
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CBOBO/IHBIE KOJIEBAHUSI TPAHCIIOPTHBIX MAKETOB U3 COH/IBUY-
MAHEJIEN

PaccmatpuBatorcsi cB0OOAHBIE KOeOaHUs COHABHY-TIAHETICH MPH TPAHCIIOPTUPOBKE B KY30BE
aBTOTPAHCIIOPTHOTO cpenctBa. OmnucaHbl 0COOEHHOCTH KOHEYHOZJIEMEHTHOTO MOCIUPOBAHUS
TPAHCIIOPTHOTO TAKeTa, COCTOALIETO M3 HECKOJbKUX PAIOB TPEXCIONWHBIX IMaHENei,
COCJIMHEHHBIX Jpyr ¢ apyroMm. BeimonHeH anamu3 4acToT U ¢GopM COOCTBEHHBIX KOJeOaHUM
COHJBUY-TIAHENICH MTPU Pa3IMYHOM MX KOJHUYECTBE B HITadene.

KiroueBble cjioBa: cBOOOJHBIE KOJIEOAHMSI, COHIABHY-IIAHE]b, KOHEYHOIJIEMEHTHASI MOJENb,
cOoOCTBEHHAs YacToTa.

I. E. KRAKOVA, V. I. YAKUBOVICH
Belarusian State University of Transport, Gomel, Belarus

FREE OSCILLATIONS OF TRANSPORT PACKAGES CONSISTING OF SANDWICH
PANELS

Free vibrations of sandwich panels are considered for the case of their transportation in the car
body. There are described the finite element modeling features for a transport package consisting
of several layers of interconnected three-layer structural elements. The calculation and analysis
of the sandwich-panels natural oscillations with their different number in the stack is performed.



Jleonenko JI. B. IMnynbcHbIE Harpy»KeHUsi KPYrOBBIX TPEXCIONHBIX IUIACTUH
Ha ynpyroM ocHoBanun Ilacrepnaka / JI. B. Jleonenko // Mexanuka.
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benopycckuii 2ocyoapcmeennwiti ynugepcumem mpaucnopma, I omens, berapyce

VUMITYJbCHBIE HATPYKEHUSA KPYT'OBBIX TPEXCJIOMHBIX IIJIACTHH HA
YIIPYT'OM OCHOBAHHMU ITACTEPHAKA

PaccmoTpenbl ocecMMMETpUYHBIE TTONIEpEeYHbIe KoIeOaHus KPYTJION ypyroi TpexciaonHou
IUTACTUHKY, CKPEIJICHHOHN C YIIPYTUM MHEPLIMOHHBIM OCHOBAaHHUEM, MO IEHCTBUEM UMITYJIbCHBIX
MMOBEPXHOCTHBIX HArpy3ok. Peakuus ocHoOBaHUs onuchkiBaeTcss Moaenbto [lactepHaka.
Kunemarnka HECUMMETPUYHOTO MO TOJIIMHE MMAKETa ONPEIEAETCS TUIOTE30M JIOMAaHOU
HOpMaJIU. 3allOJIHUTEIb — JIETKUH. AHAIUTUYECKHUE PELEHUs MOIYYEHbl C UCII0JIb30BAHUEM
00001eHHo# ¢pyHKIMM nenbTa-QyHkuuu Jupaka. [IpoBeseH uncieHHbl aHaIu3 NOJy4YeHHBIX
peuieHuni.

KiroueBble cji0Ba: TpexcioWHas IUIaCTMHA, OCHOBaHue IlacTepHaka, WMIyIbCHOE
Harpy’keHue, BbIHYK/I€HHbIE KOJIe0aHus.

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

IMPULSE LOADS OF CIRCULAR THREE-LAYER PLATES
ON THE ELASTIC PASTERNAK’S FOUNDATION

There are considered the axisymmetrical transversal oscillations of the round elastic three-
layer plate, fastened to the elastic inertial foundation under the action of impulsive superficial
loadings. The foundation reaction is described by the Pasternak’s model. For the kinematic
description of the package asymmetrical in thickness the broken normal hypothesis was
accepted. The filler is light. The analytical solutions are obtained using the generalized Dirac
delta function. The numerical analysis of the obtained results is performed.
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NPUMEHEHUE TEXHOJIOI'Mii CAD/CAM MOJEJMPOBAHUS
JUISE CTATHYECKOM BAJTAHCHUPOBKH KOJIEHYATOT'O BAJIA
OJHOLMJIMHJIPOBOT'O JIBUTATEJIS

PaccmoTtpena cratuyeckas OaJaHCUPOBKA KOJEHYATOTO Baja OJHOLMIMHIPOBOTO JU3EIBHOTO
IBUraTeNs Ha CTaJud [POEKTUPOBAHUSA C MCIOJIB30BAHUEM COBPEMEHHBIX TEXHOJOTUHI
CAD/CAM wmopnenupoBanus. I[IpousBeneHO NOCTpOEHUE KOMIIBIOTEPHBIX MoOJeNel JeTaneit
IIPOEKTUPYEMOIO KPHUBOILIUIIHO-IIATYHHOTO MexaHu3Ma. OIpeleneHbl OCHOBHBIE YCIIOBUS
CTaTUYECKOW OaJlaHCUPOBKM KOJIEHYATOrO BaJla W BBIYMCIIEHBI MapaMeTpbl OallaHCUPOBOYHOTO
rpy3a. Ilo pe3ynbratam craTudeckoil OanaHCHUPOBKM OOOCHOBAaHBl HM3MEHEHHs MapaMeTpoB
KOJICHYaTOI0 BaJjla C LEJIbI0 YMEHbIIEHUS] BUOpALU U IPEXAEBPEMEHHOI0 N3HOCA KOJIEHYATOTO
Bajia, MUHYS HATYypHBIN SKCIIEPUMEHT.

KiaroueBble cjoBa: craruueckas —OanaHcupoBka, koseH4ateli  Bain, CAD/CAM
MozenupoBanue, SolidWorks.

V. A. LODNYA, V. A. STALMAKOV
Belarusian State University of Transport, Gomel, Belarus

CAD/CAM MODELING TECHNOLOGIES APPLICATION FOR STATIC
BALANCING OF THE SINGLE CYLINDER ENGINE CRANKSHAFT

The static balancing of a single-cylinder diesel engine crankshaft at the design stage was
considered using modern CAD/CAM modeling technologies. The creation of digital models of
the designed crank mechanism parts was done. The basic conditions for static balancing of the
crankshaft were determined and the balancing weight parameters were calculated. According to
the static balancing results, there were justified the changes in the crankshaft parameters in order
to reduce vibrations and premature wear of the crankshaft, bypassing the full-scale experiment.
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A. B. IOKTHOHOB, B. I EYTKEBHY, A. C. JIEFEJJKHH, E. A. ®EJJOPOBA
Bumebckuii cocyoapcmeennwiii mexnonocuieckuti ynusepcumem, Bumebck, benapyce

NCCIEONOBAHUE N PASPABOTKA TEXHOJIOI'MYECKOI'O ITPOIIECCA
®OPMHUPOBAHUSA JATEKCHBIX OILUIETEHHBIX HUTEN

[IpennoskeHa KOHCTPYKIMS MAILIWHBI, PEATH3YIOIIEH TEXHOJOTMYECKUH IIPOLECC MOJy4YECHHUS
JIATEKCHBIX OIJIETEHHbIX HUTEH. MccienoBaH mporecc HaTsHKEHHs OOKPYTOYHOTO KOMIIOHEHTA.
Ilomydyena 3aBHCHMOCTB CHJIBI HATSDIKEHUS OT OCHOBHBIX KHHEMATHYECKHX IIapaMeTpOB
000pyaoBaHMs. AHAJIUTHYECKH HCCIEIOBAH INPOLECC HAJOXKEHUS XUMMUYECKOH HUTH HAa HUTh
cepaeuHuka. OnpezeneHsl CUIIbI, JEHCTBYIONIME HA CEPJAEUYHUK CO CTOPOHBI OOBHBOYHOIO CIIOS.
Ilony4yeHbl aHaTUTUYECKUE BBIPAXKEHUSA PAJHMAIbHOM M TaHME€HUUAIBHBIX CWJI, ACHCTBYIOIIUX Ha
CEpJCUHUK NP Pa3INYHbIX peXUMax paboThl 000pyIOBaHUS.

A. V. LOKTIONOV, V. G. BUTKEVICH, A. S. LEBYODKIN, E. A. FYODOROVA
Vitebsk State Technological University, Vitebsk, Belarus

RESEARCH AND DEVELOPMENT OF THE TECHNOLOGICAL PROCESS OF
BRAIDED LATEX THREADS FORMATION

A technological process of the latex braided threads production is proposed. The process of
wrapping component tension is investigated. The dependence of tension on the basic kinematic
parameters of the equipment operation is obtained. The process of chemical thread apposition on
the core thread is analytically researched. The forces acting on the core thread from the casing
layer side are determined. The analytical equations for the radial and tangential forces acting the
core thread are obtained for different operating conditions of the equipment.



JlokTnonoB A. B. Marpuunas ¢opma pacuera KMHEMATHUYECKUX IMapaMETPOB
WCIIOJTHUTEIBFHOTO MeXaHu3Ma B o01eM ciayyae ero asuxkenus / A. B. JIoktnoHoB
/l Mexanuka. UccnenoBanus u uaHoBanuu. — 2018. — Beim. 11. — C. 176-184.

A. B. IOKTHOHOB
Bumebckuii 2ocyoapcmeennulil mexunonocuyeckuti yHugepcumem, Bumebck, benapyce

MATPUYHASA ®OPMA PACYETA KHHEMATHYECKHUX ITAPAMETPOB
NCIIOJTHUTEJBHOTI'O MEXAHU3MA B OBIIIEM CJIYYAE ETO IBUXKXEHUSA

HpoaHaJ'II/ISI/IpOBaHI)I PaCUYCTHBIC CXCMbl U MCTOJIMKA paCdY€Ta KUHCMATHUUYCCKHUX IIapaMETPOB
MPOCTPAHCTBCHHBIX HWCIIOJTHUTCIBHBIX MCXAaHU3MOB PCKYIICIO HHCTPYMCHTA. YCTaHOBJIeHO, 4qTo
KMHEMATHYCCKHUEC YIJIbl pPE3HO0B MCIIOJHHUTCIbHBIX MCEXAHU3MOB B IIPOHCCCE PC3aHUA HE
COOTBCTCTBYIOT TCOMETPUUCCKUM YIJIaM. Hpe,ZUIO)KeHH AHAJIUTHYCCKUEC 3aBUCHMOCTH JJIA
pacu€Tta KUHCMATUUYCCKUX YIJIOB B IPOLHECCC pPE3aHH:A, a TAKKEC PCKOMCHIAIHWH II0 BBI60py
KOHCTPYKTHUBHBIX U KHHEMATUYCCKUX MAPaAMETPOB UCHOJIHUTCIIBHBIX MEXaHHU3MOB.

KitoueBble ciaoBa: pexylinii HHCTPYMEHT, UCTIOJIHHUTENbHBIN MeXaHU3M, KHHEMaTHYeCKUH
yTOJL

A. V. LOKTIONOV
Vitebsk State Technological University, Vitebsk, Belarus

THE MATRIX FORM OF KINEMATIC PARAMETERS CALCULATION OF THE
ACTUATING MECHANISM IN GENERAL CASE OF HIS MOVEMENT

There were analyzed the design scheme and method of calculating the kinematic parameters
of the cutting tool spatial actuators. It is found that the kinematic angles of the actuation
mechanisms’ cutters do not correspond to the geometric corners at cutting process. There were
suggested the analytical dependences for the kinematic angles’ calculation for the cutting process
and the recommendations for selecting the structural and kinematic parameters of the actuators.



Mapuenko /[I. M. Bepudukanus cun tpenus, peanuzyembix B MSC.ADAMS
npu pabore ¢ynkuuun «Contact» / JI. M. Mapuenko, A. O. lllumanoBckuii //
Mexanuka. MccnenoBanns u naHoBanuu. — 2018. — Bein. 11. — C. 185-194.

J. M. MAPYEHKO, A. O. HIHMAHOBCKHH
benopycckuii 2ocyoapcmeennwiti ynugepcumem mpaucnopma, I omens, benapyce

BEPUOUKAILIUA CUJI TPEHUS, PEAJIM3YEMBIX B MSC.ADAMS I1PU PABOTE
®YHKIIUU «CONTACT>»

Jlns noa0dopa nmapaMeTpoB U IPOBEPKU KOPPEKTHOCTH OIPEENCHUs CUII TPEHUS TIPH
ucnoab3zoBanuu GyHkuuu «Contact» nporpammel MSC.ADAMS noctpoeHa KOMIbIOTEpHAs
MOJIeNb, COZIEpIKallas 1Ba Teja, COEANHEHHBIX ¢ onopoil nocpeactsoM «Translational Joint» n
«Contact». [Ipoanann3upoBaHbl pe3yJIbTaThl JMHAMUYECKOTO MOJCIUPOBAHMS IIPU PA3HBIX
HACTpOMKax NMapaMeTpOB KOHTAKTA. BBINIOJHEHO UX CPaBHEHUE C aHAJIMTUUECKUM PEIIECHUEM.
Omnpenenens! napamerps! GpyHkuu «Contact», Mpy KOTOPHIX 3HAUEHUS CUJI TPEHUs Hanbosee
TOYHO COOTBETCTBYIOT aHAJIUTUYECKU HANICHHBIM 3HAUYEHUSM.

KiroueBble ¢J10Ba: KOMIIBIOTEPHOE MOJEIMPOBAHME, CUJIA TPEHUs, NApaMETPbl KOHTAKTa,
MSC.ADAMS.

D. M. MARCHENKO, A. O. SHIMANOVSKY
Belarusian State University of Transport, Gomel, Belarus

VERIFICATION OF FRICTION FORCES REALIZED IN MSC.ADAMS
AT THE “CONTACT” FUNCTION OPERATION

To select the parameters and verify the friction forces correctness of the “Contact” function in
the MSC.ADAMS software, it was created a computer model containing two bodies connected
to the support by means of the “Translational Joint” and “Contact”. The results of dynamic
simulation were analyzed for different contact parameters settings . There were determined the
“Contact” function parameters for the case when the obtained friction forces the most accurately
correspond to their analytical values.



HecrepoBuu A. B. HanpsixkeHnst B KpyroBo IUIACTUHE TUMA TUMOIIEHKO MpPH
HEOCECHUMMETPUYHOM pacTsbkeHun-cxkatu / A. B. HecrepoBuu // MexaHuka.
Uccnenosanus n nuanoBanuu. — 2018. — Bein. 11. — C. 195-203.

A. B. HECTEPOBUY
benopycckuii 2ocyoapcmeenusiti ynugepcumem mpancnopma, I omens

HANIPSI)KEHUS B KPYTOBOM IIIACTUHE THUIIA TUMOIIIEHKO ITPA
HEOCECUMMETPUYHOM PACTAXKEHUU-CKATHUU

PaccMOTpeHO pacTsKeHHMeE-C)KaTUE YINpyrod IUIACTHHBI IIOA  JEHCTBUEM PaJAMAIbHOMN
KOCHUHYCOMJIAJIbHOM Harpy3ku B TeMIIEpaTypHOM Iojie. J[si onmucaHus KMHEMAaTHUKU IUIACTHHBI
npuHATEl runote3bl Kupxroda. [IpoBeneH uduciaeHHbIM aHanu3 nepemerieHuil, aedopmaunii u
HaNPsHKEHUH TPU PA3JIMYHBIX CEKTOPAaX BO3JAECHCTBHSA HArpy3KH B TEMIIEPATYPHOM IIOJIE.

KioueBble ciaoBa: KpyroBas IUIACTHHA, HEOCECHMMMETpPUYHOE  JedOpMHUpPOBAHUE,
TEPMOCHUIIOBOE HArpy>KeHHeE.

A. V. NESTEROVICH
Belarusian State University of Transport, Gomel, Belarus

STRESSES IN A CIRCULAR PLATE OF TIMOSHENKO TYPE UNDER NON-
AXISYMMETRIC TENSION-COMPRESSION

The tension-compression of a single-layer elastic plate under the action of a radial cosine load
in a temperature field is considered. To describe the plate’s kinematics the Timoshenko
hypotheses are accepted. It is carried out the numerical analysis of displacements, strains and
stresses in different sectors of the load action in the temperature field.



Hyraro O. B. OueHka MNOpPOYHOCTH COEAWHEHHN BHYTPEHHHX KOJIEI]
MOAIIUITHUKA C OCBhIO KOJIECHOM Mapbl C YYE€TOM OTKIOHEHUH OT mnpoduis
MPOAOJIBHOTO cedueHus1 compsiraeMbix noepxHocreit / O. B. Ilyraro // Mexanuka.
UccnenoBanusa u nanoBanuu. — 2018. — Bemm. 11. — C. 204-208.

O. B. IVTATO
benopycckuii 2ocyoapcmeennwiti ynugepcumem mpaucnopma, I omens, berapyce

OIIEHKA IMPOYHOCTHU COEIMHEHU BHYTPEHHUX KOJIEL MOJIIAITHAKA
C OCBIO KOJECHOM MAPHI C YYETOM OTKJOHEHUM OT MPO®UJIA
MPOJOJHLHOIO CEYEHUA CONPATAEMBIX MOBEPXHOCTEM

IIpuBeneHsl pe3ysbTaTbl HCCIEAOBAHHUS IPOYHOCTH COCOUHEHUM BHYTPEHHMX KOJEI]
OyKCOBBIX MOJIINIHUKOB C IIEHKOW OCH KOJIECHOH mapbl MpPU OTKIOHEHUH OT INpaBHIbLHON
(GopMBl  IIPOAOJIBHOIO  cedeHHMs INoBepXHOocTed. OrmpeneneHbl  pacueTHblE — 3HAYEHUS
K03(p(pUIIMEHTOB TpeHUs Uil COEJUHEHHH C rapaHTMPOBAHHBIM HATATOM BHYTPEHHUX KOJIEI
OYKCOBBIX MOJUIMIIHUKOB C IIEMKOW OCH KOJECHOM Hapbl C IOIPEUIHOCTbIO I'€OMETPUHU.
VY CTaHOBIIEHO, UTO CEII000Pa3HOCTh BbI3BIBAET CHUKEHUE MPOYHOCTH Ha 14 %.

KiroueBble cjaoBa: KojecHas napa, MnpeccoBo€ COCAWMHCHUEC, OTKIOHCHUC OT q)OpMBI,
HaHpH)KCHHO-I[e(i)OpMI/IpOBaHHoe COCTOSHHUC.

V. V. PUTSIATA
Belarusian State University of Transport, Gomel, Belarus

ESTIMATION OF STRENGTH OF BEARING INTERNAL RINGS WITH A WHEEL
PAIR AXIS CONNECTIONS CONSIDERING CONJUGATED SURFACES
DEFLECTIONS FROM A LONGITUDINAL SECTION PROFILE

There are presented the research results for the durability of joints of axle box bearings inner
rings with a wheelset axis neck with deviating from the correct shape of a longitudinal section of
surfaces. The calculation values of the friction coefficients for the joints with guaranteed tension
of the axlebox bearings inner rings and the wheelset axis neck with the geometry error are
determined. The saddle shape causes the 14 % decrease in durability.



Caxapos Il. A. HccnenoBanue mpoJIOibHBIX CHUJI B TPY30BBIX MO€3JaX IMpU
JIBIKEHUM TIO TiepesioMaMm mpojosnbHoro mnpoduns mytu / II. A. Caxapos //
Mexanuka. MccnenoBanns u naHoBanuu. — 2018. — Bein. 11. — C. 209-219.

II. A. CAXAPOB
benopycckuii 2ocyoapcmeennwiti ynugepcumem mpaucnopma, Iomens, berapyce

HNCCIIEAOBAHMUME IMTPOJOJIBHBIX CHUJI B I'PY30BbIX IIOE3IAX I1PU
JABUOKEHUWMU 110 IIEPEJIOMAM ITPOAOJIBHOI'O ITPODPUJIA ITYTU

PaccMoTpeHO nBMXKEHHE TPY30BOTO IMOE3/a 10 MepeoMaM MpooisHoro npoduis mytn. Ha
OCHOBAHMHM MAT€MAaTHUYECKOM MOJENM COCTaBJIEHa KOMIIBIOTEpHAas MOJEIb B  Cpele
MSC.ADAMS. IIpoBeaeHbl pacyeThl TMHAMUKHA TPY30BOT0 MOE3/1a B peKUMaX XOJIOCTOr0 X014,
TATH U DJCKTPOJUHAMUYECKOTO TOpMOXeHHUs. OlEHEHO BIUSHUE BEIUYHHBI yIja MepenoMa
MPOJIOJIBHOTO Tpoduias TMyTH W paanyca CONPSHKEHUS B BEPTHUKAJIBHOM IUIOCKOCTH Ha
MIPOJIOJIbHBIE CUJIBI, IEHCTBYIOIINE B MEKBArOHHBIX COSIUHEHUSIX OJIHOPOIHOTO TOE3/a.

KutoueBble cioBa: rpy30BOi 1Moe3j, MPOJOJIbHAS CUJA, TMEPEIoM IMPOJOIBHOr0 Mpoduis,
ANEKTPUUECKOE TOPMOKEHHE.

P. A. SAKHARAU
Belarusian State University of Transport, Gomel, Belarus

INVESTIGATION OF LONGITUDINAL FORCES IN THE FREIGHT TRAINS AT ITS
MOVEMENT ALONG THE TRACK LONGITUDINAL IRREGULARITIES

The movement of a freight train along the irregularities of the track longitudinal profile is
considered. Based on the mathematical model, a computer model was compiled in the
MSC.ADAMS environment. The calculations of the freight train dynamics at idle, thrust and
electrodynamic braking modes are performed. The influence of the track profile fracture angle
and the conjugation radius in the vertical plane on the longitudinal forces acting in the
homogeneous train inter-car connections is estimated.



CraposoiiToB J. . Yrpyras tpexcioiiHas 0ajgka B TeMIepaTypHOM MOJIe MO
nercTeueM cocpenorodeHHou cuibl / J. M. CraposoiiTos, JI. B. TapnakoBckuii //
Mexanuka. Uccnenosanus u nuHosanuu. — 2018. — Bem. 11. — C. 220-229.

D. U. CTAPOBOHTOB', JI. B. TAPJTAKOBCKHUI*
1Eejzopyccmn? 2ocyoapcmeentulil yHusepcumem mpancnopma, I omens, berapyco
2HHcmumym mexanuku Mockosckoeo eocyoapcmeennozo yHusepcumema, Mockea, Poccus

YIPYT'AS TPEXCJIOMHAS BAJIKA B TEMHEPATYPHOM IIOJIE IIOJ
JEUCTBHUEM COCPEJOTOYEHHOU CUJIbI

PaccmotpeHno nedopmupoBaHue TpEeXCIONMHON OaaKu B TEMIIEPATYPHOM IIOJIE.
AHaJIUTHYECKHUI BUJ HATPY3KH 3aJaBajics ¢ nmoMolibio Gynknun X3Bucaiaa. [Ipu onucanuu
KMHEMATHKU HECUMMETPUYHOTO MO TOJIIUHE TPEXCIOUMHOTO CTEPHKHS MPHUHSITO, YTO JJI1 TOHKUX
HECYIIUX CJIO€B CIPaBEJIMBbI TUNIOTE3bl bepHysUiN, a B COKMMAaEeMOM 110 TOJIIMHE 3aMIOJTHUTEINE
BBITIOJIHAETCS TUNIOTE3a THUMOILIEHKO € JIMHEMHOM anmnpoKCUMaluend NepeMenIeHui Mo TOJIIMHE
ciosi. YuuThiBaeTcsi paboTa 3aroIHUTENs B TAHTCHIIMAILHOM HamnpasieHud. Ha rpanuie
MIPEANOIaraloTcsi KHHEMaTUYeCKHUEe YCIOBHS CBOOOIHOTO OMUpPaHUs TOPLIOB CTEPXKHS Ha
HETIOJIBI)KHBIE B MPOCTPAHCTBE JKECTKUE OMOPHI. M3MeHeHue TemmnepaTypbl YYUTHIBAJIOCH C
MOMOIIBI0 (POPMYIIBI, MOJTYYEHHON IPU OCPEAHEHUH TETUIO(PU3UUECKUX CBOWCTB MaTepHUaioB
cioeB 1o tonmuHe crepxkHs. Cucrema nudepeHnnanbHbIX YpaBHEHHE paBHOBECHS MOJIy4eHa
BapHUAIIMOHHBIM MeTOJ0M. [TolydyeHo aHaIUTUYECKOE PEICHUE 3a1a4i U TPOBEJEH €ro
YHCJICHHBIN aHaJIu3.

KuroueBble ciioBa: TpexcioiiHas ynpyras 6anka, cKUMaeMblid 3al0JIHUTENb, TEMIIEPaTypHOE
I10JIe, COCPEIOTOUEHHAs CHJIa.

E. I. STAROVOITOV', D. V. TARLAKOVSKY®
'Belarusian State University of Transport, Gomel, Belarus
*Moscow State University named M. V. Lomonosov, Moscow, Russia

ELASTIC THREE-LAYER BEAM IN A TEMPERATURE FIELD
UNDER THE ACTION OF CONCENTRATED FORCES

Deformation of a three-layer beam in a temperature field is considered. The analytical type of
load was set using the Heaviside functions. To describe the kinematic properties of the sandwich
beam asymmetric in thickness there are accepted the hypotheses of a broken line as follows:
Bernoulli’s hypothesis is true in the thin bearing layers; Timoshenko’s hypothesis is true in the
compressible through thickness filler with a linear approximation of displacements through the
layer thickness. The filler’s work is taken into account in the tangential direction. At the border,
the kinematic conditions of the free support of the rod ends on the fixed in space rigid supports
are assumed. Temperature variations were calculated by the formula obtained from averaging
thermophysical properties of the layers’ materials through the beam thickness. A system of
differential equilibrium equations was obtained by the variational method. The analytical
solution is obtained and its numerical analysis is carried out.



CyxanoBa O. A. Ananmu3 miactuueckux jgedopmanuil MOpU CKOJbXKEHUU
chepuyeckoi konoaku mo nosepxHoctu mautThl / O. A. CyxanoBa // MexaHuka.
Uccnenosanus n nuanoBanuu. — 2018. — Bein. 11. — C. 230-234.

0. A. CYXAHOBA
benopycckuil 2ocyoapcmeennwiti ynugepcumem mpaucnopma, I omens, berapyce

AHAJIN3 IVIACTHYECKHX JE®OPMAIUI ITPA CKOJbXEHUN
COEPUYECKOM KOJIOJIKHU MO MOBEPXHOCTH ILIUTHI

C nomompto kommnberoTepHoro MojaenupoanHuss B cpeae ANSYS/LS-DYNA BbInogHEHBI
pacyeTbl KOHTAKTHOTO B3aMMOJICHCTBUS TOJyIIapa C YHIPYrolulacTUYecKu aeGopMupyeMmon
miTod. [IpoBeneH aHamu3 BIUSHUSA CKOPOCTEH COJNMKEHHS Tel M WX OTHOCHUTEIBHOTO
MepeMeNIeHHs TapaJUIeNIbHO MJIOCKOCTH KOHTAKTA, a TAaKXKe pajJunyca Mojiyiiapa Ha IIacTU4ecKoe
nehOpMHUPOBAHUE TUTHTHI.

KiroueBble cjI0Ba: INIACTUYECKOE He(l)OpMI/IpOBaHI/Ie, KOMIIBIOTCPHOC MOACIIUPOBAHUC,
JUHaAMHYCCKOC KOHTAKTHOC BSaHMOHCﬁCTBHC.

0. A. SUKHANOVA
Belarusian State University of Transport, Gomel, Belarus

ANALYSIS OF PLASTIC DEFORMATIONS AT SPHERICAL BODY SLIDING
ALONG THE PLATE SURFACE

Using computer simulation in the ANSYS / LS-DYNA software, there were carried out the
computations of the contact interaction of a hemisphere with an elastoplastic deformable plate.
There were analyzed the influence of the bodies convergence velocities and their relative
displacement parallel to the plane of contact, as well as the hemisphere radius on the plastic
deformation of the plate.



XBucesnu B. M. Paszutne MeToma mNOTEHIHANa Ha PEHICHUE IUIOCKUX
KpPaeBbIX 3aJlad TEPMOYIPYTOCTH H30TPOMHBIX HEMPEPBIBHO-HEOAHOPOIHBIX TEN /
B. M. XBucesunu, A. 1. Bepemeiiunk // Mexanuka. McciaenoBaHusi 1 MTHHOBALIWU. —
2018. — Beim. 11. — C. 235-248.

B. M. XBUCEBUY, A. U. BEPEMEHYHUK
bpecmckuii cocyoapcmeennuiil mexuuueckutl yHugepcumem, bpecm, benapyce

PA3ZBUTHE METOJA IIOTEHIHUAJIA HA PEHIEHUE IIJIOCKHUX KPAEBBIX
3AJJAY TEPMOYIIPYT'OCTHU U30TPOIIHBIX HEINPEPBIBHO-HEOJHOPO/JIHBbIX
TEJ

PaccmaTpuBaercss pelnieHue IUIOCKMX KpaeBbIX 3a7ady CTALMOHAPHOW TEpPMOYNPYrOCTH
HU30TPOIHBIX TEJ C YYETOM UX HEOJHOPOJHOCTH METOIOM I'PAHUYHBIX UHTEIPAJIBHBIX YPaBHEHUM
TEOpUU NOTEHIMAIA.

KiroueBbie ciioBa: MCTO/J IMOTCHIHNAJId, TCPMOYIIPYI'OCTb, INIOCKAA 3a1a4a.

V. M. HVISEVITCH, A. I. VERAMEICHYK
Brest State Technical University, Brest, Belarus

THE DEVELOPMENT OF THE POTENTIAL METHOD FOR SOLUTION OF PLANE
BOUNDARY VALUE PROBLEMS OF THERMOELASTICITY ISOTROPIC
CONTINUOUS-INHOMOGENEOUS BODIES

There is considered the solution of the plane boundary value problems of stationary thermo-
elasticity of isotropic bodies with account of their heterogeneity by the boundary integral
equations method of the theory of potential.



Yaranosa O. C. AHanu3 NpOYHOCTH YNMAKOBKHA U CPEACTB KPEIUICHUS TapHO-
YIIaKOBOYHOTO Tpy3a npu nepeBo3ke B Barone / O. C. Yaranosa, M. I'. Ky3HenoBa
/l Mexanuka. MccnenoBanus u uaHoBanuu. — 2018. — Beim. 11. — C. 249-254.

O. C. YAI'AHOBA, M. I'. KY3HEIL]OBA
benopycckuii 2ocyoapcmeennsiti ynugepcumem mpaucnopma, I omens, benapyce

AHAJIM3 ITPOYHOCTHU YITAKOBKH U CPEACTB KPEIIVIEHUSA
TAPHO-YIIAKOBOYHOI'O I'PY3A IIPU IEPEBO3KE B BAI'OHE

Ha ocnoBe mopemupoBanusi B cpene MSC.ADAMS auHaMUKH CHUCTEMbI, BKJIIOYAIONICH
KApTOHHBIA YNAKOBOYHBIM KOPOO C YCTAaHOBJICHHBIMH B HEM KaTYyIIKaMH, ONPEIECICHBI CHUJIbI,
NEHCTBYIOIIME HAa YIAKOBKY MPH COYyJAapeHHH BaroHoB. Ha ocHOBe »JKcIepUMEHTaTbHO
OTIPEJICIICHHBIX MEXaHWYECKUX XaPAKTEPUCTUK YIIAKOBOUYHBIX MAaTEpPHAJIOB IPOBEACH aHAIN3
MPOYHOCTH YIIAKOBKM B cpene mporpamMmmHoro komiuiekca ANSYS. IIpencraBnens
PEKOMEHIAIH, TTO3BOJISIIOIINE 00ECIIEYUTh COXPAHHOCTh YIIAKOBKH MPHU COYJAPEHUSIX BaroHOB.

KiroueBble c10Ba: ylnakoBKa, TapHO-YINAKOBOUHBIA Ipy3, KOMIBIOTEPHOE MOJAEIMPOBAHUE,
HanpsKeHHO-1e(OPMUPOBAHHOE COCTOSIHUE.

0. S. CHAGANOVA, M. G. KUZNIATSOVA
Belarusian State University of Transport, Gomel, Belarus

STRENGTH ANALYSIS OF PACKAGING AND FASTENING
FOR CONTAINERBOARD-PACKED CARGO AT TRANSPORTATION INSIDE A
RAILWAY CAR

The forces acting on the cardboard packaging box with installed coils inside at the cars
collision are determined based on the system dynamics simulation in the MSC.ADAMS
environment. Using the experimentally determined packaging material’s mechanical
characteristics, an analysis of the package strength was carried out in the ANSYS software
environment. There are presented the recommendations allowing to ensure the package safety,
taking into account the collisions of cars.



Yepuoyc [. A. IHaeHTUpOBaHNWE TOHKOTO YIPYTO-INIACTUYECKOTO MOKPBITUS /
. A. YUepnoyc // Mexanuka. MccnenoBanus nu naHoBauuu. — 2018. — Beim. 11. —
C. 255-268.

/. A. HEPHOYC
benopycckuii 2ocyoapcmeennwiti ynugepcumem mpaucnopma, I omens, berapyce

NHAEHTUPOBAHUE TOHKOTI'O YIIPYT'O-IVIACTUYECKOI'O ITIOKPBITUSA

Pa3zpaboraHa aHanuTHuYecKas MaTeMaTHuyecKash MOJENb KOHTAKTHOIO B3aMMOJEHCTBUS
MHJIEHTOpPa ¢ TOHKUM IOKPBITHEM, YUUTHIBAIOIIAs [IACTHYECKOE 1e(POPMHUPOBAHUE U YACTUUHOE
paspylleHre IocieaHero. Mojenb MO3BOJIIET IOJIy4aThb PAaCUETHBIE OLICHKH BEPTUKAIbHOU
CUJIBI CONPOTHUBIICHHMS], NEUCTBYIOLIEH HA UHIEHTOP CO CTOPOHBI IOKPBITUSA, U CABUIOBOM CHUIIBI,
HEOOXOUMOH Ul TOPU30HTAIBHOIO NEPEMEILIEHUS HHAECHTOPA MIPH 33JaHHOM BHEAPEHUH.

KnoueBble ci10Ba: KOHTaKkTHas 3ajada, cepudyecKuil MHIECHTOP, TOHKOE IOKpBITHE,
yIpyromiacTuueckoe neopMupoBaHue.

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

INDENTATION OF A THIN ELASTIC-PLASTIC COATING

A contact interaction analytical mathematical model for an indenter and a thin-coating is
developed, taking into account the plastic deformation and partial destruction of the coating. The
model makes it possible to obtain the calculated estimates of the vertical resistance force acting
the indenter from the coating, and the shear force necessary for the horizontal displacement of
the indenter for a given indentation.



HIumanoBckuii A. O. CpaBHEHME AHATUTHYECKOM W YMCICHHOM METOIUK
pacdeTa SKECTKOM moOINepeuyrHbl KOHTakTHOM cetu / A. O. IlIuMaHOBCKUM,
A. A. Hosuuenko // Mexanuka. MccnegoBanus u nHHoBaruu. — 2018. — Beim. 11.
- C. 269-273.

A. O. IIUMAHOBCKHH, A. A. HOBUYEHKO
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CPABHEHHUE AHAJIMNTUYECKOW U YACJTEHHOM METOJUK PACYETA
’KECTKOM MONEPEYNHBI KOHTAKTHOM CETH

[IpoBeneH pacdeT BHYTPEHHHX CHJI B CTEP)KHSAX J>KECTKOW TOMEpPEYMHBI KOHTAKTHOW CETH,
paccmaTtpuBaeMoil kak pepma ¢ mapHupamu B y3nax. OnpezeneHo nepeMenieHue eHTpaaIbHOMl
TOYKH KOHCTPYKIIMU C MpUMeHeHneM MeTtona Mopa. [lokazaHo, 4TO 3Ha4Y€HHs] BHYTPEHHHUX CHJI,
pacCUMTaHHbIE AHAIMTUYECKH ¢ METOJOM KOMIIBIOTEPHOTO MOJICIMPOBAaHUA B Cpele
nporpamMmmHoOro KoMmiiekca ANSYS, mpakTudyecku He OTIMYaroTcs, a nedopMmaluu, HalJIeHHbIS
aHAJIUTHYECKHUM CIIOCOOOM, OKa3aaucCh 3aHHKEHHBIMHU Ha 18 %.

KiaroueBble ci1oBa: xecTkas IonepeyrnHa KOHTaKTHOM CETH, HaIIpsKCHUA, I[C(l)OpMaHI/II/I,
KOMIIBIOTCPHOC MOACIIMPOBAHUC.

A. O. SHIMANOVSKY, A. A. NOVICHENKO
Belarusian State University of Transport, Gomel, Belarus

COMPARISON OF ANALYTICAL AND NUMERICAL METHODS
OF A CONTACT NETWORK RIGID CROSSBARS CALCULATIONG

There was carried out the calculation of internal forces in the rods of a contact network rigid
crossbar considered as a truss with hinges in nodes. The displacement of the central point of the
structure was determined using the Mohr method. It is shown that the values of internal forces,
calculated analytically and by computer simulation in the ANSYS software package, do not
differ much, and the deformations found by an analytical method were underestimated by 18 %.



SAxyooBuu O. U. Bnusnue GopMbl apMuUpyOMKMX TpaHyJ HAa HANpPSHKEHHO-
nedopmupoBaHHoe coctosiHue kommosuta / O. W. SxyOoBuu // MexaHuka.
Uccnenosanus n nanoBanuu. — 2018. — Bein. 11. — C. 274-280.
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BJIUAHUE ®OPMbI APMUPYIOLIUX I'PAHYJI
HA HAIIPA)KEHHO-JE®OPMHUPOBAHHOE COCTOAHHUE KOMIIO3UTA

BbINosHEHO KOHEUHO-3JIEMEHTHOE MOJICIUPOBaHNE J1e(POPMUPOBAHMS KOMIIO3UTHOTO
MaTepuana ¢ KyOM4ecKMMHM U IIapOBUAHBIMU apMUPYIOLIMMHU rpanynamu. [lonydyeno
pacripesiesieHle HalpsHKeHUH B MaTepHralie U BBIIOJIHEH aHaIu3 BIUAHUS KO3 GUIUEHTa TPeHUs
U aJre3UH Ha ero pacciaOCHUE MOJ ACHCTBUEM CKUMAIOLIEH HAIPY3KH.

KaroueBble cjgoBa: KOHEYHO-3JIEMEHTHOE MOJCIUPOBAHHUEC, KOMITIO3UTHBIHN Marepuall,
HaHpH)KCHHO-)Ie(i)OpMI/IpOBaHHOG COCTOSAHHUC, I'PAHYJIbI, AATC3UA.

V. 1. YAKUBOVICH
Belarusian State University of Transport, Gomel, Belarus

EFFECT OF GRANULE FORM ON STRESS-STRAIN STATE OF A REINFORCED
COMPOSITE

There was performed a finite element modeling of the deformation of a composite material
with cubic and spherical reinforcing granules. The stresses distribution in the material was
obtained, and it was analyzed the influence of the friction coefficient and adhesion on its
exfoliation under the compressive load action.



Konaparenko A. U. KunemaTnueckuii METOJ pELICHHS 3a4a4 IO TEOPUH
KojieOanmit Mexanmdeckod cuctembl / A. W. Kowmgparenko // MexaHuka.
HUccnenoBanng n naHoBarmu. — 2018. — Bem. 11. — C. 281-284.

A. M. KOH/[PATEHKO
Poccutickuti cocyoapcmeennvlil acpapuvlii yHugepcumem — Mocko8ckas cenbCKoX03AUCmeeHHas
akaoemus um. K. A. Tumupazesa, Mockea, Poccus

KWHEMATUYECKHWI METO/I PEIIEHUA 3AIAY 110 TEOPUM KOJIEBAHUI
MEXAHUYECKOW CUCTEMBI

[Ipennoxken MeToj pelieHuss 3a7ad MO TEOPUH KOJIeOaHMH MEXaHHMYECKOW CHCTEMBI,
OCHOBAHHBIH Ha KHHemaTuueckol teopeme Kopuonuca, KOTOpbI MO3BOJIAET YHIPOCTUTH
MareMaTudeckue npeodpazoBaHus. PaccMOTpeHbl mpUMEpHl MPUMEHEHUs JTAHHOTO METoAa K
pELIeHNI0 KOHKPETHBIX 3a/1a4.

KiroueBble c10Ba: Maibie KOHGGaHI/IFI, MaTcpualibHas CUCTEMA, TCOpEMaA KOpI/IOJII/ICB..

A. I. KONDRATENKO
Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, Moscow, Russia

KINEMATIC METHOD OF SOLVING PROBLEMS ON THE MECHANICAL SYSTEM
VIBRATIONS THEORY

There is proposed a method of solving problems on the theory of mechanical system
vibrations based on the Coriolis kinematic theory allowing to simplify the mathematical
transformations. The examples of this method application to the specific problems solving are
presented.



OpJnn I1. A. [IpuHnnn Hammensmero npunyxiaeHus [aycca / I1. A. Opiun,
A. M. Casuenko, C. A. Ilukynun, E. H. ®ucenko // Mexanuka. MccnenoBanus u
naHoBarmu. — 2018. — Bem. 11. — C. 285-289.

1. A. OPJIUH, A. M. CABYEHKO, C. A. [IUKVJIHUH, E. H ®UCEHKO
Cubupckuil 20cyoapcmeenHbvlll yHugepcumenm HAyKu U mexHono2utl
um. akademuxa M. @. Pewwemnesa, Kpacnospck, Poccus

IMPUHIUII HAUMEHBIIEI'O NIPUHYXJIEHUSA 'AYCCA

C HCTOPHUYCCKHUX HOSI/IHI/Iﬁ OIMMCAHO CTAHOBJICHUC IMPHUHIUIIA HAMMCHBLUICTO IIPHUHYXICHUA
Faycca, a TaKKC IIOKa3aHa HGHGCOOGpa?;HOCTB €ro pa3BuTuA C LCJIBIO NMPUMCHCHHA K PCIICHUIO
COBPCMCHHBIX IMPAKTUYCCKUX 3a/ay.

KiroueBble ¢JIOBA: NPUHLOUI HAWMEHBIIETO IIPUHYKIEHUS, HErOJOHOMHBIE CHCTEMBI,
Bapuanus ['aycca, maTepuaibHas TOYKa.

P. A. ORLIN, A. M. SAVCHENKO, S. A. PIKULIN, E. N. FISENKO
Reshetnev Siberian State University of Science and Technologies

GAUSS’S PRINCIPLE OF LEAST CONSTRAINT

The article describes the formation of the Gauss least constraint principle from historical
positions, and also the paper shows the expediency of principle’s development with the aim of
applying it to solving modern practical problems.



IInmanoBckuin A. O. XIV MexnyHaponHas OoJMMIMAana MO TEOPETUYECKOU
mexanuke / A. O. Illumanosckuii, . E. KpakoBa // Mexannka. UccnenoBanus u
naHoBanuu. — 2018. — Bemm. 11. — C. 290-291.

A. O. IIUMAHOBCKHH, U. E. KPAKOBA
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XIV MEXKJIYHAPOIHAS OJIMMITUAJIA TIO TEOPETHYECKOM MEXAHUKE

[IpencraBnena undopmanus o XIV MexayHapoaHONH OJUMITHAAE TI0 TEOPETHUSCKON
MEXaHUKe, KOTOpasi cocTosack B benopycckoM rocy1apcTBEHHOM YHUBEPCUTETE TPAHCIIOPTA B
anpese 2018 r. [IpuBeneHs! ycia0BYs U PELICHUS 3a1a4, CBECHUS O PE3YJIbTATaX OJIMMIIHAJIBI.

A. O. SHIMANOVSKY, I. E. KRAKAVA
Belarusian State University of Transport, Gomel, Belarus

XIV INTERNATIONAL ENGINEERING MECHANICS CONTESTS

There is the information about 14™ International Engineering Mechanics Contest which took
place at the Belarusian State University of Transport in April 2018 : problem situations and
solutions, some Contest results.



WUH®OPMALUS JJ151 ABTOPOB CTATEM

Cratbu, peacTaBisieMble B COOPHUK Hay4dHBIX TpyloB «Mexanuka. Mccneno-
BaHMS U UHHOBALMU», JOJKHBI COOTBETCTBOBATH CJIEAYIOIIUM TPEOOBAHUAM:

1 Marepuai cTaTby AOJKEH OTPaXKaTh NPOPUIb COOPHUKA HAYYHBIX TPYAOB.

2 Cratbsl HE JOJKHA OBITh OIyOJIMKOBaHA paHee B KAKOM-JTMOO NMEeYaTHOM WU
AJIIEKTPOHHOM HM3/aHuH. Bo3MokHa myOnuKanus pacliMpeHHOro BapuaHTa KaKOu-
100 paboThI C 0OA3aMeNbHLIM YNOMUHAHUEM UCXOJHOTO €€ BapuaHTa B CIIMCKE
JUTEPaTyPHBIX HICTOYHUKOB U TEKCTE.

3 Ctatbu 0OPMIISIFOTCSL B COOTBETCTBUU C MIA0JIOHOM, KOTOPBIA MOYKHO HaWTH
Ha caiitax http://www.bsut.by/ unu http://engmech.by/. Pykonucs nipencraBisieTcs
Ha PYCCKOM, aHTJIMICKOM JTUOO0 OETOPYCCKOM SI3BIKE.

4 Ha3BaHue cTaTbM JOKHO OTpakaTb OCHOBHYIO HJEIO0 BBINOJIHEHHOI'O HC-
CJel0BaHMs, ObITh KPaTKUM, COAEPKaTh KIIOUYEBbIE clloBa. AHHOTanus (00beMOM
10 150 cioB) goJDKHA SICHO M3JaraTh COACPKaHHWE CTATbU M OBITh MPHUTOJTHOM JIIS
ONyOJIMKOBaHMS OTAEIBHO OT cTaThu. Heobxoammo ykazath 3—5 KIIOYEBBIX CIIOB
WIH CJIOBOCOYETAHMM, COOTBETCTBYIOIIMX COAEpPXKaHUIO cTarbi. Ha3BaHue, aHHOTa-
1IUs ¥ KJIIFOUEBBIE CJI0BA JOTIOJHUTEIBHO MPEACTABISIOTCSA HA AaHTJIMHCKOM SI3BIKE.

5 OcHOBHas 4acTh JOJI’KHA BKJIIOYATh: BBEJCHUE, B KOTOPOM O0OOCHOBBIBAETCS
1eiab padoThl M JlaeTca KpaTKUil 0030p JUTEpaTyphl MO JAHHOHM mpobieme; Mmoj-
poOHOE OCBEIIEHHE COJEpPKAHUS HCCIEAOBAHUM, MPOBEICHHBIX aBTOpaMU; 3a-
KIIIOUEHHUE, cojiepxkaiiee cHopMylIMpOBAHHBIE B CKAaTOM BHUJE BBIBOJBI, KOTOPOE
JOJKHO BBITEKATh U3 MaTepualia CTaThu.

6 Crnucok JIuTepaTypsbl, pa3MellaeMblii IO OKOHYAHUU TEKCTa CTaTbU, JOJLKEH
BKJIIOUaTh OuOnmorpaduueckue nanHeie B coorBerctBuu ¢ ['OCT 7.1-2003.
Ccbuiku Ha HEeONMyOJIMKOBAaHHBIE PAOOTHI HE NOIMYCKAIOTCS. /[ 8KIOUeHUs 8 pa3-
oen «Hayunvlie nybnuxayuu» cnucok aumepamypvl 6 0013aMeNbHOM NOPsOKe
007191CeH cooeparcamsb CCbLIKU HA padomvl UHBIX A8MOpPO8, CMAambvl 8 nepuoouye-
CKUX U30AHUSX, a4 MAaKxmce Ha pabomvl HA aHeAuuckom sAsvike. QOun asmop Mo-
Jorcem Ovlmb npedcmagiien He Oojee, YeM 8 NOJO0GUHE pabom U3 CHUCKA Jumepa-
mypwl. Uckntouenue mozym npeocmasiams moabKo 0030pHble CMAambl.

7 PaboTbl, mokazaBIIve Ipy MPOBEpPKe Ha TUIaruaT OPUrHHAIBHOCTb, MEHBIIIYIO
75 %, He paccMaTpuBaIOTCsS, O 4YeM WHGOPMHUPYIOTCS aBTOpbl. Martepuainsl, He
COOTBETCTBYIOIIUE TPeOOBaHUSM I1. 3—6, HE OTIPABIAIOTCS HA PEIEH3UPOBAHUE U
BO3BPAIAIOTCS aBTOPaM JJIsl AOPAOOTKH.

8 BMecTte ¢ mMarepualiamMy CTaTbU Ha aJpPeC BJIEKTPOHHOW IMOYTHl pEeAAKIUU
tm.belsut@gmail.com cineayert BbIcIaTh CBeAEHUS 00 aBTOpax, BKiIYaromue ¢a-
MUJIMIO, UMsI, OTYECTBO (MOJHOCTHIO), MECTO PabOThI, 3AaHUMAEMYIO JIOJKHOCTD,
YUYEHYIO CTEIIE€Hb, YUEHOE 3BaHUE, aJpec JJIs NEePENUCKU (ITOUYTOBBIA M AJIEKTPOH-
HOU MOYTHI), HOMEP TeseoHa JJIsl ONEPATUBHOM CBSI3H.

9 Hampapnss ctaTeio s MyOJaMKalMu, aBTOPbI COTJIAIAIOTCS C BO3MOYKHOMN
pPEIaKIMOHHOM MPABKOM, HE HUCKAXAIOIIEl OCHOBHOE COJIEPKAHUE CTATHH.
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