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Aoayaxkagep M. X. AHanu3 TOYHOCTH PE3YyJIbTATOB KOHEYHORJIEMEHT-
HOT'O MOJIJIMPOBAaHUS B3aUMOJICUCTBUS yNnpyroro tena ¢ rpyHtom / M. X.
Abnynkanep // Mexanuka. MccnenoBanus u unHoBauu. — 2017. — Baim.
10. - C. 6-11.

B paGote mpencraBieHbl pe3yibTaThl KOHEYHOIIEMEHTHOT'O MOJEIH-
pOBaHHS B3aMMOJICHCTBUs OTBaja Oyibao3epa C TPYHTOM B CpeAe Ipo-
rpammHoro kommiekca ABAQUS. BrinmonHeHO cpaBHEHHE pPE3yiIbTaToB
pacueToB M IKCIEPUMEHTOB IO OIMPENCIICHUIO CHUJI COINPOTHUBICHHS KOIa-
HUIO OTBaJIOM OynbJ03epa, KOTOphIE TPOBOIWINCE B bemopyccko-
Poccuiickom yHHBEpCHUTETE.

KnwoueBble cioBa: Oynpao3ep, KOHEUHBIH DIEMEHT, pe3aHHe,
ABAQUS, otBai, cuia cONpOTUBIEHUS, TPYHT.

M. H. ABDULKADER

ANALYSIS OF THE RESULTS ACCURACY FOR FINITE-
ELEMENT MODELING OF THE ELASTIC BODY-GROUND
INTERACTION

The paper presents the results of finite element modeling of the bull-
dozer blade-soil interaction using the ABAQUS software environment.
There was made the comparison of the computational and experimental
results of determining the resistance forces for digging with a bulldozer
dump, which were carried out at the Belarusian-Russian University.



Barmanos, JI. DkcriepuMeHTATBLHOE HCCICIOBaHHE PabOTBI MAarHUTO-
)uakoctHoro yruiotHenus / JI. barmanos, A. JlxxopaeB // Mexanuka. Vc-
ciegosanusa u uuHosanuu. — 2017. — Bemm. 10. — C. 12-16.

IIpuBeneHs! pe3ynbTaThl 3KCIEPUMEHTOB, B KOTOPBIX aHAIU3HPOBAIOCH
CHI)KCHHUE PA3HOCTH [JABJICHUH MEXAYy H30JIMPOBAHHBIM OOBEMOM H OK-
pyXarollel Cpefol B Cily4ae MPUMEHEHHsS] MATHUTOKUIKOCTHOIO YIIIOT-
HeHus. Iloka3zaHa NEPCHEKTUBHOCTh NPUMEHEHUS TAKOrO YIUIOTHEHHUS B
Hacocax.

KiioueBble cjioBa: BpalAIOUIUIiCS Baj, MarHUTOXKUIKOCTHOE YILIOT-
HEHUE, MaTHUTOPEOJIOTHIeCKast )KUIKOCTh, H30BITOYHOE TaBJICHHUE.

D. BATMANOYV, A. DZHORAEV
EXPERIMENTAL INVESTIGATION OF THE MAGNETIC-
LIQUID SEAL WORK

There are given the experimental results for the analysis of the pressure
difference between an isolated volume and the environment in the case of a
magneto-liquid seal. The prospects of using such a seal in pumps are
shown.



Bbausuen, JI. A. KoHeuHORIEeMEHTHOE MOJIETUPOBaHUE IIpoliecca pac-
MUJIOBKU TBEPJIBIX U CBepXTBepAblx MarepuanoB / . A. bmuznen, I1. H.
Bormanosuu, O. U. SIxy6osud // Mexanuka. VccienoBanusi 1 MHHOBAIIUH.
—2017. - Bpm. 10. - C. 17-23.

PaccmarpuBaroTcs sBII€HHsI, KOTOPbIE MOTYT MPHUBOAMUTE K IOSBICHUIO
TPELIMH NPU PAaCIHMIMBAHUH 3arOTOBOK TOHKMM OpOH30BBIM IHCKOM. Or-
peleneHbl 4acTOThl COOCTBEHHBIX KOJeOaHWH HMHCTPYMEHTa W KpHTHYeE-
CKasl CHJia, COOTBETCTBYIOLIAs IIOTEPE YCTOHYMBOCTH TUIOCKOH (HOpMBI
nucka. Ha ocHOBe aHanmu3a pe3ynbTaToB IKCIEPUMEHTOB MPEATIOKEH CIO-
€00, MO3BOJIIONIMH CHU3UTh BEPOSITHOCTh OOpa30BaHUs TPELIVH MPH pac-
MUJIOBKE TBEPJBIX MaTEpHAaIIOB.

KioueBble ciioBa: paciuiioBka, ajimas, COOCTBEHHBIC 49acCTOThI, yC-
TOﬁQHBOCTB, TPECUINHBI.

D. A. BLIZNETS, P. N. BOGDANOVICH, V. I. YAKUBOVICH
FINITE-ELEMENT MODELING OF THE HARD AND ULTRA-
HARD MATERIAL SAWING PROCESS

There are considered the phenomena that can lead to the appearance of
cracks at a cutting process of blanks with a thin bronze disc. The eigenfre-
quencies of the instrument and the critical force corresponding to the sta-
bility loss of the disk flat shape are determined. Based on the analysis of
the experimental results, there was proposed a method allowing to reduce
the probability of crack formation at solid materials cutting.



Bocakos, C. B. Cratuueckuii pacueT TpeyroJibHbIX MIACTUHOK C Iap-
HupHo-onepThiMu Tpansmu / C. B. bocakos, I1. [I.Ckauek // MexaHuka.
Uccnenosanus u uanosanuu. — 2017. — Bemn. 10. — C. 24-28.

B craTtbe paccMaTpuBaeTCsl CTATHUECKHI pacueT TPEYTroJIbHBIX IIacTH-
HOK C HIapHUPHO-ONEPTHIMU TpaHsMU MeTonoM Purma. Ilomyuensr ¢op-
MyJBl I TOYHOTO omnpejaeneHus KodpQUIMEHTOB NMpHU KOOPAMHATHBIX
(YHKIUSIX, UCIIONBb3YEeMbIX B BbIpakeHHH (QyHKIMU mporudos. [IpuBenen
npUMep pacdeTa TPEyrojbHOW TUINTHI Ha JEHCTBHE COCPEAOTOUYCHHOW CH-
JBL.

KnawueBble ciioBa: TpeyrojibHas IUIacTHHA, MeTon Putia, QyHKius
nporu0oB.

S. V. BOSAKOV, P. D. SKACHOK
STATIC CALCULATION OF TRIANGULAR PLATES
WITH THE HINGE-SUPPORTED FACETS

The paper considers the problem of static calculations of triangular
plates with the hinge-supported facets using the Ritz' method. There were
obtained the formulas for the accurate determination of coefficients for
coordinate functions used in the deflection function expressions. The cal-
culation sample for the triangular plate under the action of single force is
given.



Bopoobes, C. A. KunemaTtuueckas peakiusi KpyroBoi MUIMHIPUIECKON
COHJIBUY-000JIOUKM Ha MMITYJIbCHOE BO3JICHCTBUE NPU yueTe BHYTPEHHETO
Tpenus B Marepuanax cioes / C. A. BopoObes // Mexanuka. MccnenoBanust
u uaHoBanmu. — 2017. — Bemm. 10. — C. 29-38.

IIpennoikeHa MOCTAHOBKA HAYAJIBHO-KPACBOM 33Ja4d O JUHAMHUYECKOM
Harpy>eHHH KpPYroBOM LMIMHIPHUYECKON TPEXCIOMHOM 000JI0uKH C yde-
TOM BHYTPEHHETO TPEHHs B MaTepuayax clioeB. B kaxxaom cioe 000104Kku
MPEIOIaracTCsl BHITOJHEHNE KHHEMATHIECKUX TMIOTe3 THMOIIEHKO, T.€.
OPSAMOJIMHENHBIA 3JE€MEHT, IEPBOHAYAIILHO HOPMAJBHBIM K CpPEJUHHON
MOBEPXHOCTHU CJIOSI, B Tpolecce NeOPMUPOBAHUS OCTAETCS MPAMOJIHHEH-
HBIM, HO U3-3a Ae(OopMaIii IONEePEeYHOro CABUTa NOBOpayMBaeTCa Ha J0-
TIOJTHUTEIBHBIN yTol U TMepecTaeT ObITh NePHEHANKYJISIPHBIM K CPEIUHHOM
MOBEPXHOCTH. YPaBHEHUS [IBUKEHUS MOJIyYECHbl BAPUALIMOHHBIM METOJOM.
BuyTpeHHee TpeHHE yYTE€HO Ha OCHOBE KOHLECNIHMHM KOMILIEKCHBIX MOAY-
neit ynpyrocty. [lony4eHo aHAIMTUYECKOE pELIEHUE MOAEIbHON 33aJa4H O
JUHAMHYECKOM 1e(OPMUPOBAHUH NPSMOYTONBHON B IUTaHE LHMJIMHApHYE-
CKOHM COHJBUY I[IAHEIHU, HA OCHOBE KOTOPOIO BBIIIOJHEH PAacyeT KUHEMAaTH-
YEeCKUX MapaMeTpoB ee KoIeOaHui.

KuarodeBnble ciioBa: nuiMHapUdecKas TpexcioifHas o0onouka, Kojeda-
HUS, BHyTpEHHEE TPEHHE, KOMIUIEKCHBIH MOAYJb YHNPYTOCTH, TOYEHHBIH
HMITYJIBC.

S. A. VOROBYOV

KINEMATIC REACTION OF A CIRCULAR CYLINDRICAL
SANDWICH SHELL ON PULSE ACTION CONSIDERING THE
INTERNAL FRICTION IN LAYERS’ MATERIALS

The formulation of the initial-boundary value problem on the dynamic
loading of a circular cylindrical sandwich shell on pulse action considering
the internal friction in layers’ materials is proposed. The kinematic hy-
potheses of Timoshenko are supposed to operate in each shell, that is, the
rectilinear element, originally normal to the layer middle surface, remains
rectilinear during deformation; due to the transverse shear deformation it
rotates by an additional angle and becomes non perpendicular to the layer
middle surface. The motion equations are obtained by a variational
method. The internal friction is taken into account on the basis of the com-
plex elastic moduli concept. An analytical solution is obtained for the
model problem of dynamic deformation of a rectangular in plan cylindrical
sandwich panel. On its basis the kinematic parameters of the panel oscilla-
tions are calculated.



BpyoOaesckas, B. HU. VccnenoBanue CBOWCTB CTajeil Al U3roTOBIE-
HUS BHYTPEHHUX KOJIEI] MMOAIIUITHUKOB cKobxeHus / B. WM. BpyOeBckast,
M. B. Anukeena, I1. C. [IpoObimesckuii // Mexanuka. MccnenoBanus u
naHOoBanmu. — 2017. — Beim. 10. — C. 39-47.

PaccmaTrpuBaroTcsi MOAIIMITHUKA CKOJIBKEHHUSI CaMOCMAa3bIBAIOIIECS
Ha OCHOBE MPUPOTHOTO KOMIIO3UTA, B3aUMO3aMEHSEMbIC C TOJIINITHIKA-
MU KaueHus. [IpuBeneHbl pe3ynbTaThl (U3NKO-MEXAaHUYECKHX W TPHOO-
TEXHUYECKUX HCIBITAHUNA TOAIIUIHUKOB C BHYTPCHHUMH KONBLAMHU U3
craneit 45X, 18XI'T B cpaBHEHUHU C aHATOTMYHBIMH KOJBIIAMH U3 CTalld
45. BBIABIEHO, YTO JYUYIIMMH CBOHWCTBaMH OONamacT KOHCTPYKIIMOHHAS
HU3KOyTJIepoAucTas jerupoBaHHas cranb 18XI'T, ynmpoyHeHHas XUMHKO-
TEPMHUYECKON 00paboTKOW (LieMeHTaIuek).

KnaroueBble ci10Ba: MOAIIUITHUKA CKOJIbXXCHHUA, CBOMCTBa Marte€puaia
BHYTPEHHUX KOJICIT, TpI/IGOTeXHI/I‘IeCKI/Ie HCIIbITaAHUA, HW3HOCOCTONKOCTb.

V. 1. VRUBLEVSKAYA, M. V. ANIKEEVA, P. S. DROBYSHEVSKY

RESEARCH OF STEEL PROPERTIES FOR THE PLAIN
BEARING INNER RINGS PRODUCTION

There are considered the self-lubricating on the basis of natural com-
posite, interchangeable with rolling bearings plain bearings. The results of
physical-mechanical and tribotechnical tests of bearings with inner rings
made of 45H and 18HGT steel in comparison with the inner rings made of
steel 45 are presented. It was revealed that the steel 18HGT after chemical-
thermal processing (cementation) has the best properties.



I'ypekuid, E. I1. CoBepiieHCTBOBaHHE TEXHIICCKOTO OOCTYKUBAHHS TPY30-
BBIX BarOHOB Ha OCHOBE BEPOSTHOCTHOro aHanu3a ux otkas3oB / E. I1. I'ypckuit
// Mexanuka. UccnenoBanusa u uuHosarmu. — 2017. — Beim. 10. — C. 48-54.

[MpoBenen ananu3 HapyleHuid 0€30MACHOCTH ABHXKCHUS MOE3J0B H OT-
Ka30B MOJBMXKHOTO cocTaBa Ha bemopycckoi xkesne3Hoit gopore. Ha ocHo-
BaHWM CTATUCTHYECKHUX MAHHBIX O PaboTe TapaHTUHHBIX yJACTKOB OIIpe-
JIeJIeHbl M MCCIIEJIOBaHbI MOKa3aTelN SKCIUTyaTallMOHHON HaleKHOCTH, a
TaK)ke YCTAaHOBJICHA IJIMHA YYaCTKOB IO YCIIOBHIO obOecriedeHHs Tpedye-
MO HaJiexHOCTH. [Ipu pacuere JIMHBI TapaHTUWHOIO y4acTKa MPUMEHEH
BEPOSITHOCTHBIA TTOJIXOJI: BBITOJIHEH TOIOO0P 3aKOHA PaCIpEIeIICHUS CITy-
YaifHO! BEJIMYUHbBI «HAPAOOTKAa HA OTKa3» W IOJIyYeHBI €€ pacueTHhIC 3Ha-
YeHHS A7 3aJJaHHOT'O YPOBHS JOBEPHUTEIbHON BepositHocTH. [lpemmarae-
Masi METOJIMKA TO3BOJIACT KIACCU(DUIMPOBATh rapaHTUHWHBIC YYaCTKH IO-
JINTOHA KEJIE3HON JIOPOTW C YYETOM BO3MOXKHBIX SKOHOMUYECKHX MOTEPh
OT OTKa30B BaroHOB Ha HUX, YCOBEPIIEHCTBOBATh TEPPUTOPHAIBHYIO CXe-
My pa3MeIleHHs MyHKTOB TEXHUYECKOTO OOCITYKHBAHUS, YCOBEPIICHCTBO-
BaTh TEXHOJOTHYECKHE MPOIECCHl HX PabOTHI, COKPATUTh OTKA3bl M TOBHI-
CUTb IKCILTYyaTallMOHHYIO HAJIEKHOCTh IPY30BbIX BarOHOB.

KirodeBble ciioBa: 06€30IaCHOCTD IBIKEHMS HOE3[0B, TPY30BOH BaroH,
CTaTUCTHKA HEMCIIPaBHOCTEH, HApaOOTKa Ha OTKa3, TapaHTHHHBIN y4acTOK.

E. P. GURSKIY

IMPROVEMENT OF TECHNICAL MAINTENANCE OF
FREIGHT CARS ON THE BASIS OF PROBABILISTIC ANALYSIS
OF THEIR FAILURES

The analysis of the train movement safety non-fulfillment and rolling
stock failures at the Belarusian Railway is performed. Based on the statis-
tical data on the operation of guarantee sectors, there were determined and
investigated the operational reliability indicators, the length of the sectors
satisfying the conditions of ensuring the required reliability was deter-
mined either. To calculate the length of the guarantee section, a probabilis-
tic approach was applied: there was carried out the selection of the distri-
bution law of the "work-out for failure" random value and the calculated
values for a given confidence level were obtained. The proposed method-
ology allows to classify the guarantee sectors of the railway polygon, tak-
ing into account possible economic losses from the cars' failures on them;
to improve the territorial scheme of the maintenance points location; to
improve the technological processes of their operation, to reduce failures
and to enhance the operational reliability of freight cars.



3axapuyk, 0. B. [lepemernienus B KpyroBoil TpEeXCJIOWHOHN MJIaCTUHE
co cxumaembIM 3anoiHuteneMm / 0. B. 3axapuyk // Mexanuka. Mccneno-
Banus ¥ uaHHOBanuu. — 2017. — Beim. 10. — C. 55-56.

PaccmoTpena 3amaya O CUMMETPUYHOM HM3THOE HECHMMETPHYHOH MO
TOJIIMHE YNPYrod KPYyroBOu TPEXCIOMHOM IIACTUHBI CO CKMMAEMbIM 3a-
nojHuTeneM. /il TOHKUX HECYLIMX CIIOEB MPUHATHI TUNOTe3bl Kupxroda.
B oTHOCHUTENBbHO TOJICTOM 3alOJIHUTENE YYTEHBI MONEpPEeYHBIN CIBUT, pa-
IHUalbHBIC TEPEMEIICHUs] U MPOrud, KOTOPBIH H3MEHSETCS JWHEWHO MO
tonmuHe. JnddepeHunanbaple ypaBHEHNs PABHOBECHS B YCHIIUSX IOJY-
YeHbl C TIOMOIIBIO BapualMoOHHOro Merona Jlarpamxka. IloctaHOBKa Kpae-
BOI 3a/1aun B MepeMElIeHUAX NPUBEIEHa B IMINHAPUIECKON cUcTeMe KO-
OpAMHAT 7, @, 7. AHAIUTUYECKOE pEILICHHE IOJyYeHO B HUTEPALMOHHOM
BHJIE.

KurueBble cjioBa: TpexcioilHas Kpyrias IJIacTHHA, CKMMAaeMbI 3a-
MTOJTHUTENh, TIEPEMEIIEHHSI, YIPYTOCTb.

Yu. V. ZAKHARCHUK
DISPLACEMENTS IN THE CIRCULAR THREE-LAYERED
PLATE WITH A COMPRESSIBLE FILLER

The problem of symmetric bending of an asymmetrical in thickness
three-layered elastic plate with a compressible filler is investigated. The
Kirchhoff's hypotheses are accepted for the thin bearing layers. In a rela-
tively thick filler there were taken into account the transverse shear, radial
displacements and deflection variable linearly in 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 dis-
placements is given in the cylindrical coordinate system. The analytical
solution was obtained in the iterative form.



3enenas, A. C. HanmpsokeHHO-Ie(hOpMHUPOBAHHOE COCTOSTHUE YIIPYTOM
TPEXCIOUHON MPSIMOYTOJIbHOM IJIACTHHBI CO C)KUMAEMBIM 3aroJHUTENEM //
A. C. 3enenas // Mexanuka. UccnenoBanus U uuHosanuu. — 2017. — Beim.
10. - C. 67-74.

HccnenoBaHo HampspKeHHO-Ie(OPMUPOBAHHOE COCTOSIHUE HECHMMET-
PUYHBIX O TOJIIMHE YHNPYTHX TPEXCIOHWHBIX IMJIACTUH CO CHKHMAEMbBIM
3anonHuTeneM. KnuHemaTudyeckue rurnoTe3sl OCHOBAaHBl Ha THIIOTE3€ JIOMa-
HOW JIMHHWHM: AJsI BHEIIHUX CJIOCB NMPHHUMAIOTCS Trunore3bl Kupxroda, B
KECTKOM CKMMAeMOM 3allojHuTeNe AeOpMUPOBaHHAS HOPMalb OCTACTCS
IpsIMONMHENHON. PaBHOMEpHO paclpeneneHHas Harpys3ka NPHIIOKEHa K
BHEIIHEHN MMOBEPXHOCTH NIEPBOT'0 HECYILETO CIIOSI.

KiioueBble ci1oBa: TpexcloifHas MpsSMOYTOJbHAs IUIACTHHA, CKHMae-
MBI 3alOIHATENh, YIIPYTOCTh, MeTO byOHOBa-I anepkuna.

A. S. ZELENAYA

STRESS-DEFORMED STATE OF AN ELASTIC THREE-
LAYERED RECTANGULAR PLATE WITH THE COMPRESSED
FILLER

The stress-strain state of asymmetric in thickness elastic three-layered
plates with a compressible filler is investigated. The kinematic hypotheses
are based on the hypothesis of a broken line: the Kirchhoff hypotheses are
accepted for the outer layers, the deformed normal remains rectilinear in a
rigid compressible filler. A uniformly distributed load is applied to the
outer surface of the first bearing layer.



Kapaces, A. A. O0 ycTOWYNBOCTH 10 YaCTH ITEPEMECHHBIX B KPUTHYC-
CKOM clly4ae 27 HyJEBbIX KOpHeM c¢ 2n rpymnn pemenuit / A. A. Kapaces,
A. E. Jlamotkun // Mexanuka. Mccnenosanus u uHHOBanmu. — 2017. —
Bem. 10. - C. 75-79.

B craree paccmarpuBaeTcs 3amada yCTOWYMBOCTH MO OTHOIIEHHIO K
4acTH IIEPEMEHHBIX, B CIlydae, KOrJa XapaKTEpPUCTUYECKOE YpaBHEHUE
CHCTEMBI UMEET 21 HYJIEBBIX KOpHEH ¢ 2n rpynnamu peuieHuil. [Ipennara-
€TCsl MOAXOX K Pa3pellCHUI0 3a1a4l C PACCMOTPEHUEM HEHYJIEBBIX WICHOB
HaUMEHBIIETO NMOPsAJKa B Pa3lOXKEHUSAX IpaBbIx dacTed. IIpuBogsrcs yc-
JIOBHS YCTOMYMBOCTH M HEYCTOMYMBOCTH IO OTHOLICHHWIO K YacTH Iepe-
MEHHBIX.

KniwoueBble cioBa: yCTOMYMBOCTH ABMXKEHUS, GyHKUus JlamyHOBa,
YacTUYHAsl YCTOMYNBOCTb, HEBO3MYIICHHOE IBHKCHHE.

A. A. KARASEV, A. E. LAMOTKIN

ON SUSTAINABILITY BY THE PART OF VARIABLES IN THE
CRITICAL CASE OF 2r ZERO ROOTS WITH 2r GROUPS OF
DECISIONS

The stability problem with respect to a part of the variables is consid-
ered for the case when the characteristic equation of the system has 2n zero
roots with 2n groups of solutions. It is proposed an approach to the solu-
tion of the problem with consideration of non-zero terms of least order in
expansions of the right-hand sides. The stability and the instability condi-
tions are given with respect to a part of the variables.



Kozea A. T. IlepemernieHus KpyroBoil TpeXCIOWHOW IIaCTUHBI Ha
nByxmnapamerpudeckom ocHoBaHuu / A. I'. Kozen // Mexanuka. Vccneno-
Banus ¥ uaHOBanuu. — 2017. — Brim. 10. — C. 80-86.

[Monyuens! muddepeHnranpHbIe YpaBHEHUS! PAaBHOBECHS B IepeMelle-
HUSX, ONMChIBaromue AeOpPMUPOBAHHE HECHMMETPUYHON MO TOJIIMHE
yIPYroi TpEXCIOWHON KpPYroBOW ILIACTHUHBI HAa OcHOBaHUM IlactepHaka.
CdopmynupoBaHbsl TpaHUUHBIE ycioBus. [lomydeHo oOmiee aHanmuTHYe-
ckoe pemienue. MccnemoBaH ciyuaii u3ruba IUIACTHUHBI TOJ JEHCTBHEM
PaBHOMEPHO PacCIpPEEICHHON IOBEPXHOCTHOM HArpy3KH.

KuroueBsbie ciioBa: TpexcioiiHasg Kpyrias IUIaCTHHA, ocHoBaHue Ilac-
TEpHAKa, IEPEMEILEHUS], YIPYTOCTb.

A. G. KOZEL
MOVEMENTS IN THE CIRCULAR THREE-LAYERED PLATE
ON THE TWO-PARAMETRICAL FOUNDATION

There were obtained the differential equations of equilibrium in dis-
placements describing the deformation of an asymmetric three-layered cir-
cular plate on the Pasternak foundation. The boundary conditions are for-
mulated. A general analytical solution of the boundary value problem is
given. The bending of the plate under the action of uniformly distributed
surface load is investigated.



Ko3ynosa, O. B. AHann3 HanpsokeHHO-Te(hOPMUPOBAHHOTO COCTOSTHHS
9HEProdpPEeKTUBHOTO CTEHOBOTO OJIOKA C THOKUMH CBS3SIMH BapHaIlHOH-
HO-pazHocTHBEIM MeTonoM / O. B. KosynoBa, A. A. BacuibeB // MexaHuka.
HccnenoBanus u uaHosanuu. — 2017. — Beim. 10. — C. 87-92.

B paboTe BBHIMOIHEH pacyeT Ha MPOYHOCTH IHEProdh(HEKTHBHOTO CTe-
HOBOro OJOka Ha THOKMX CBS3sSX C TIPUMEHCHHEM BapUAIlMOHHO-
pasHocTHOro Merona (BPM), xotopslii mpencrasisier coboi sHepreTnde-
CKUI METOJ B KOHEYHO-Pa3HOCTHOM mocTaHoBKe. PacuerHas moxmens Oj10-
Ka TpeACTaBlIeHA COBOKYIHOCTHIO BEPTUKAJIBHBIX YNPYTUX CIOCB KOHEY-
HBIX pPa3MepOB C TMOCTOSHHBIMU MapamMeTpaMu yIpyroctu. YucieHHas
peanuzauuss BPM ocymiecTBieHa B JIMHEHHON MOCTAaHOBKE C MOMOLIBIO
cucteMbl Mathematica 8.0.

KaroueBble ciioBa: CTeHOBOH OJIOK, BapHAIlMOHHO-PAa3HOCTHBIA METOJ,
YOpyTHE CJOH, HaNpsHKeHHO-Ae(QOpPMHUPOBAHHOE COCTOSIHHE, IapaMeTphl
YOPYTOCTH.

0. V. KOZUNOVA, A. A. VASILYEV

ANALYSIS OF THE STRESS-DEFORMED STATE OF THE
ENERGY EFFICIENT WALL UNIT WITH FLEXIBLE
RELATIONSHIP BY THE VARIATION-DIFFERENCE METHOD

In this work, the strength of an energy efficient wall block on flexible
couplings is calculated using the variational difference method (VDM),
which is an energy method in a finite-difference formulation. The design
model of the block is represented by a set of vertical elastic layers of finite
dimensions with constant elastic parameters. The numerical realization of
the VDM is carried out in a linear formulation using the Mathematica 8.0
system.



Ko3ynoBa, O. B. IlocraHoBka 3ajjauil U aJIrOpUTM HEJIMHEMHOro pac-
geTa OAKK ¢ TpenuHaMH, Kak 3KBHUBajeHTHOTO 1eMenTa / O. B. KosyHo-
Ba, A. A. Bacuines, C. B. Kymamos // Mexanuka. VcciaenoBanust 1 UHHO-
panuu. — 2017. — Beim. 10. — C. 93-98.

PaccmatpuBaercst (yHnameHTHas Oajika C TpeLIMHAMU Ha JIMHEHO-
ynpyrom ocHoBaHud. [lomyueHo muddepeHnuaibHoe ypaBHEHHE €€ U3TH-
0a. [IpuBeneHBl 3aBUCHMOCTH MEKAY BO3HUKAIOIIMMH B 0ajKe MOMEHTa-
MU, €€ M3THOHON KECTKOCThIO M KpuBU3HOUH. CHopMynupoBaH aaroputm
pacyera QyHIAMEHTHOH OalKy C TpelIMHAMH B HETMHEHHOH MMOCTaHOBKE.
Jlns pemrenns auddepeHInanbHOT0 YpaBHEHUS M3rH0a OaKd HCIOJb3Y-
eTcsl METOJ YIPYTHX pelleHuid B GopMe MepeMEeHHBIX MapameTpoB YIpy-
TOCTH.

KaroueBnie ciioBa: (QyHmameHTHas Oanka, TpEIIMHA, XEIIE300C€TOH,
HENMHEHHOCTh, MEepeMEeHHas KpUBH3HA, TU(depeHraibHoe YpaBHEHHE
n3ruba, MeToJl yIpyrux penieHui.

0. V. KOZUNOVA, A. A. VASILIEV, S. V. KUMASHOV
STATEMENT OF THE PROBLEM AND THE ALGORITHM OF
NON-LINEAR CALCULATION OF A BEAM WITH CRACKS AS
AN EQUIVALENT ELEMENT

A foundation beam with cracks on a linear elastic foundation is consid-
ered. The differential equation of the beam bending is obtained. There are
presented the dependences between the torques in the beam, its flexural
rigidity and curvature. It is formulated an algorithm for calculating a foun-
dation beam with cracks in a nonlinear formulation. To solve the differen-
tial equation of the beam bending, the method of elastic solutions in the
form of variable elastic parameters is used.



Kopoo6og, B. U. Pemenne 3amaun cuHTE3a TSI OMHOM poOACTHON KO-
nebarenpHOU cucteMsl / B. 1. Kopo6os, T. B. PeBuna, E. A. Mowuceena //
Mexanuka. UccnemoBanus u ugnosBanuu. — 2017. — Beim. 10. — C. 99-105.

PaccmaTpuBaercst 3agaya cuHTe3a Uil pobacTHON KojebaTelbHON cuc-
TEMBI YETBEPTOrO MOPAAKA C HEU3BECTHBIM IapaMeTPOM (BO3MYILIEHHEM).
Pemenne ocHoBaHO Ha MeTone GpyHKuMHU ynpasisemoctd B. . Kopoboga.
B kauecTBe BO3MYILICHHUS paccMaTpuBaeTcs KOIPPHULIMEHT KECTKOCTH
MIPYKUHBI, KOTOPBI HEU3BECTEH TOUHO, HO JIEXKUT B Ipezesax HEeKOTOpOro
orpeska. IIpeyioxkeHo ynpaBiaeHUe, KOTOPOE HE 3aBUCUT OT BO3MYILEHUS
U 33 KOHEYHOE BpEMs MEPEBOIUT IMIPOU3BOJIBHYIO HAYalIbHYIO TOUYKY HEKO-
TOpPOH OKPECTHOCTH Hayajia KOOpPIUHAT B HA4aJ0 KOOPAWHAT IJIS JIE0OOTro
3Ha4YeHHs BO3MYILEHUS U3 33JaHHOTO OTpe3ka. | paHHIbI M3MEHEHUS BO3-
MYULICHUS] HAXOAATCS M3 YCJIOBHA, YTO IIOJIHAas NPOU3BOAHAS (DyHKUUHU
YIPaBISIEMOCTH B CHITy BO3MYIIEHHOW CHCTEMBI ABISETCA OTPULATEIBHOM.
ITomyuena oneHka cBepXy BpeMeHM ABMKeHus. [lpuBeneH npumep IS
ClTy4asi KOHKPETHOW Ha9aJIbHON TOYKH.

KaioueBsble ciioBa: poGacTHas xonedaTenbHas cUCTeMa, METOA (QyHK-
LUH YIPaBJIIEMOCTH, 33/1a4a CHHTE3a.

V. 1. KOROBOV, T. V. REVINA, O. O. MOISEEVA
SOLUTION OF THE PROBLEM OF SYNTHESIS FOR ONE
ROBUST OSCILLATING SYSTEM

The synthesis problem for a fourth-order robust oscillatory system with
an unknown parameter (perturbation) is considered. The solution is based
on the V. L. Korobov controllability method. As a perturbation, it was con-
sidered the spring stiffness coefficient, which is not known exactly, but it
lies within a certain interval. It was proposed a control that does not de-
pend on the perturbation and it transforms an arbitrary initial point of some
location near the origin to the origin for any value of the perturbation from
a given interval in a finite time. The boundaries of the perturbation change
are found from the condition that the total derivative of the control func-
tion due to the perturbed system is negative. An estimate from the top is
obtained for the motion time. It is given an example for the case of a spe-
cific initial point.



Ky3nenoBa, M. I'. AHaiu3 NpOYHOCTH W YCTOHYMBOCTH 3JIEMEHTOB
MOJIBECKM KOHTAaKTHOW CETH TOJ JeMCTBHEM COCPEIOTOUYEHHBIX W pacipe-
neneHHbix Harpy3ok / M. I'. Kysnenosa, U. E. Kpakosa, 1. I'. Munonos-
ckuii // Mexanunka. UcciaenoBanus u naHoBanuu. — 2017. — Bemm. 10. — C.
106-110.

BrimonHeH aHamu3 MPOYHOCTH U YCTOMYMBOCTH KOHCOJIM OTIOPBI 3JIEK-
TPUUECKOW CeTH aHAJIMTUYECKMM M YHCIEHHBIM MeTonamu. Ha ocHoBe
pacueTa ¢ UCIOJIb30BAaHMEM METOJ[a KOHEUHBIX 3JIEMEHTOB B MHKXEHEPHOM
nakere ANSYS ycTaHOBI€HO, YTO MUHUMaJIbHAs KpUTHYECKas CHUJjia, OIl-
pelleNieHHass Ha OCHOBE aHalIM3a YCTOWYMBOCTU KOHCTPYKLIHH, COOTBETCT-
ByeT (opMe, IPH KOTOPOI CTEPKHU KOHCOJU BBIXOAAT U3 €€ IIOCKOCTH.

KiroueBble c10Ba: KOHTAaKTHas CCTh, HaHpH)KCHHO-Z[C(I)OpMI/IpOBaHHOC
COCTOAHUC, YCTOﬁQHBOCTB PaBHOBECHA, KOMITBIOTEPHOC MOACIIUPOBAHUC.

M. G. KUZNIATSOVA, I. E. KRAKOVA, I. G. MILODOVSKY
ANALYSIS OF STRENGTH AND STABILITY OF THE
CATENARY SUSPENSION ELEMENTS UNDER THE ACTION OF
CONCENTRATED AND DISTRIBUTED LOADS

The analysis of strength and stability of the support console of the elec-
trical network by analytical and numerical methods is performed. Based on
the calculation using the finite element method in the ANSYS engineering
package, it is established that the minimal critical force, obtained from the
structural stability analysis, corresponds to the shape considering the con-
sole rods out of its plane.



JlamoTkuH, A. E. AHanm13 BO3MOXHOCTH YJIy4IlIEHUs] HEKOTOPHIX TOP-
mo3HbIx cuctem / A. E. Jlamotkun, /I. A. IlponuatoB // Mexanuka. Vc-
ciegoBanusa u uuHosanuu. — 2017. — Bem. 10. - C. 111-115.

B pabote obGcyxnaercs 3amaya 00 ONTUMAIBLHOM TOPMOXKEHHH a0Co-
JIOTHO TBEPJIOTO JUCKA, CIYXKAIero MpOCTOM MOJENBI0 KoJieca aBTOMO-
OWJIsl, paccMaTpPUBAKOTCS HEKOTOPHIE COBPEMEHHBIE MOJICIH TOPMO3HBIX
CHCTEM U MPOBOJUTCS UX CPABHUTEIHHBIN aHAJIM3 B paMKaX MOCTaBICHHOW
3aJ1a4u.

KioueBble cjioBa: aBTOMO6I/IHB, TOpMO3Hasd CUCTEMA, OIITUMAJIbHOC
TOPMOKCHHUC, aHTI/I6J'IOKI/IpOBO‘IHaH cucreMa.

A. E. LAMOTKIN, D. A. PRONCHATOV
ANALYSIS OF THE POSSIBILITY OF IMPROVING SOME
BRAKE SYSTEMS

The problem of optimal braking of an absolutely rigid disk as a simple
model of a car wheel is discussed, some modern models of brake systems
are considered and their comparative analysis is carried out within the lim-
its of the presented problem.



Jleonenko, /I. B. YrpyrommacTudaeckuii H3ru0 TPEXCIIOHHOTO CTEPIKHS
Ha ynpyrom ocHoBaHuu / JI. B. Jleonenko // Mexanuka. UccnenoBanus u
naHoBanuu. — 2017. — Beim. 10. — C. 116-124.

PaccMoTpeH ynpyromnacTUdeckuii M3rud TPEXCIOMHOTO CTEPXKHS CO
C)KMMaeMbIM 3allOJIHUTENIEM Ha YIPyroM ocHoBaHuH. IIpu onmcanuu ku-
HEMAaTUKH HECUMMETPUYHOI'O 110 TOJILIUHE IaKeTa CTEP:KHS IS HECYLIUX
CJIOEB IPUHSATHI THNOTE3bl bepHynu. B 3anonHuTene nepemelieHus Io
TOJIIUHE U3MEHSIOTCS JIMHEMHO. Peaknius OCHOBAHMS OIUCBIBAETCS MOJE-
1p0 Buakiepa. IlonyueHa cucteMa ypaBHEHUIN PaBHOBECHUS U €€ PELICHUE
B nepeMeleHnsX. [IpuBeneHbl YNCIEeHHbIE PE3YIbTATHI AT TPEXCIOWHOTO
CTEPIKHS.

KiarodeBble ciaoBa: ynpyromiacTHYHOCTb, TPEXCIOWHBIA CTEpKEHb,
YIpPyTOoe OCHOBaHUE, ITOTIEPEYHBIH U3TH0, METO/ YIPYTUX PEIICHHH.

D. V. LEONENKO
ELASTOPLASTIC BENDING OF THE THREE-LAYERED ROD
ON AN ELASTIC BASE

Elastoplastic bending of a three-layered rod with compressible filler
and on an elastic base is considered. For the description of kinematics of
asymmetrical in thickness rod package in the bearing layers there were
accepted the Bernoulli hypotheses. The displacements of the filler change
linearly along the thickness. The reaction of the foundation is described by
the Winkler’s model. A system of equilibrium equations and its solution in
displacements are obtained. Numerical results for a three-layer rod are pre-
sented.



JloBeiikuH, B. C. Omnpenenenue rpaHUYHbIX YCIOBUM ONTHUMAaJIbHOTO
peXrMa peBepCHPOBAHHS POIUKOBON (HOPMOBOYHOIH yCTAaHOBKH TIO YCKO-
penuto uerBeptoro nopsiaka / B. C. Jloseiikun, K. W. Ilouka // Mexanuka.
UccnenoBanus u uaHoBanmu. — 2017. — Beim. 10. — C. 125-140.

C menbio MOBBIIICHHS HAAEKHOCTH M JOJITOBEYHOCTH POJIMKOBOI (hop-
MOBOYHOH YCTAHOBKM BBIIIOJIHEH pacueT KOMOMHUPOBAHHOTO pPEXHMa
BO3BPATHO-IIOCTYNATENEHOTO ABWKECHUSI (DOPMOBOYHON TEJICKKU C pPEBEp-
CHPOBaHHMEM II0 YCKOPEHHIO 4eTBEPTOro mopsaka. OnpeaeneHbl KHHEMa-
TUYECKUE XAPaKTEPUCTUKU (POPMOBOUHON TENEKKH MPH PEBEPCHPOBAHUH
C ONTHMAJBHBIMHU 3HAUCHHUSIMH TPAaHUYHBIX ycioBuil. [Ipemnosxkena KOHCT-
PYKLUS IPUBOJA YCTAaHOBKU B BHJIE KYJIAUKOBOTO MEXaHH3Ma U MOCTPOCH
npoduiab Kynadka ajs oOecriedeHus] peBepcHpOBaHMsl (OPMOBOYHOM Te-
JIEXKKH 110 YCKOPEHHIO YeTBEPTOTO TMOPSIKA C ONTUMAIBHBIMU 3HAYCHUSIMU
TPaHUYHBIX ycioBuil. Takke MmpemIoskeHa KOHCTPYKIHMS POJIMKOBOH (op-
MOBOYHOH YCTAHOBKHM C IMPHBOAOM OT BHICOKOMOMEHTHOT'O IIarOBOTO JBH-
raTeis, KOTOPbIi BMOHTHPOBAaH B YKAaTHIBAIOIIME POJIUKH (OPMOBOUHOMN
TEJEKKH.

KaioueBble ciaoBa: ponmkoBas (OpPMOBOYHAs yCTAaHOBKA, ITyCKO-
TOPMO3HBIE PEXHUMBI IABIDKEHHS, YCKOPEHHE YETBEPTOrO MOPSAKA, OINTH-
MU3AIHs BUKCHHUS.

V. S. LOVEIKIN, K. I. POCHKA

DEFINITION OF BOUNDARY CONDITIONS OF OPTIMAL
MODE FOR THE ROLLER FORMING FACILITY REVERSING
FOR ACCELERATION OF THE FOURTH ORDER

In order to increase the reliability and durability of the roller molding
machine, it was performed a calculation of the combined mode of recipro-
cating motion of the forming car with a fourth-order acceleration reversal.
The kinematic characteristics of the forming car were determined for the
case of reversal with optimal values of the boundary conditions. It was
proposed the construction of the facility drive in the form of a cam mecha-
nism, and a cam profile was constructed to ensure the reversal of the form-
ing car by the acceleration of the fourth order with the optimal values of
the boundary conditions. A design of a roller molding machine with a
drive from a high torque stepper motor mounted in forming car rollers was
also proposed.



Manapuk, E. C. [loBbirenne TO9HOCTH B WHOOPMATHBHOCTH aHAIHM3a
rapaMeTpoB BHOpaIMu MOTPYXKHOW TermeMeTpudeckoit cuctemoit / E. C.
Mamnnapuk // Mexanuka. UccnenoBanus u unHoBanuu. — 2017. — Bem. 10.
- C. 141-147.

OOocHOBaHa HEOOXOAMMOCTh KalHOPOBKHM H3MEPHUTEIBHOIO KaHasa
BUOpaluy B IMOTPYKHBIX TEIEMETPHUYECKHX CHCTEMaX, NMPUMEHSEMBIX B
COCTaBe CKBKMHHBIX HACOCHBIX YCTaHOBOK Uil noObram Hedtu. Ipex-
CTaBJIeHA METOAMKA M OCHOBHBIE YpaBHEHH:, MO3BOJAIOIINE YYECTb HU
KOMIIEHCHPOBATh MapaMeTpHyecKuil pa3dpoc B ciiyuae HpUMEHEHHS Iep-
BUYHBIX M3MEPHUTENBHBIX IpeoOpa3zoBaTesield, U3TOTOBICHHBIX 110 MHUKPO-
JNIEKTPOMEXaHUYeCKOi TexHonoruu. Jlokazana 3QQeKkTHBHOCTH HpuMe-
HSIEMOM METOAMKH KaluOPOBKU Ha CTEHJIE BUOPAIMOHHBIX MCIIBITAHHUH.

KaroueBble ciioBa: BHOPAallMOHHBIA CTEH], KalMOpPOBKA, yCTAaHOBKA
MOTPY>KHOTO 3JIEKTPOHACOCA, TIOTPYKHAs TeleMeTpHs, KojeOaHus, BHOpa-
sl

Y. S. MANDRYK

A METHOD TO INCREASE ACCURACY AND INFORMATIVITY
OF VIBRATION PARAMETERS FOR A SUBMERSIBLE
TELEMETRIC SYSTEM

The article shows the need to calibrate the measuring vibration channel
of submersible telemetric systems as a part of downhole pump assemblies
used for oil production. There are presented a technique and basic equa-
tions allowing to take into account and compensate the parametric scatter
associated with primary measuring transducers made by microelectrome-
chanical technology. The effectiveness of the calibration technique is
proved by vibration stand tests.



Mapuenko, 1. M. Co3nanne KOMIOBIOTEPHOM MOJIETIM BaroHa Jyisl Ju-
Hamu4deckoro moaenupoanus B MSC.ADAMS / JI. M. Mapuenxko // Me-
xanuka. UccnenoBanus u unnosanuu. — 2017. — Bem. 10. — C. 148-156.

PaccmarpuBaroTcst 3Tarnbl MOATOTOBKM KOMIBIOTEPHOW MOZCTH MOJY-
BaroHa, COCTOSIICH M3 Ky30Ba, IMOBOJKA, BOIWIA, HAIPECCOPHBIX OajoK,
OOKOBBIX paM, KOHTaKTHBIX ILJIAHOK, KJIMHBEB, KOPIIyCOB OYKC, oOcei
PVY1III, xonéc nienpHOKAaTaHBIX U PenbcoB, B cpene nmakera MSC. ADAMS.
OnucaH anropuT™M ydera IMONEPEYHON MKECTKOCTH KOMIUICKTa MHPYKUH
PECCOPHOTO TOJBCIIUBAHKS B 3aBUCUMOCTH OT JCHWCTBYIOIICH HA HEro Ha-
rpy3ku. [IpuBeneHs pe3yabTaThl TECTOBBIX PacueTOB IBIDKEHUS IOTyBa-
rOHa TIPU 33J]aHHOM 3aKOHE U3MEHEHUS CKOPOCTH.

KimoueBble ciaoBa: xommbioTepHoe moaenuposanune, MSC.ADAMS,
MTOJTyBaroH, PeCCOPHOE MOABEIINBAHNE, ITONIEPEUHAs KECTKOCTD TPy KHH.

D. M. MARCHENKO
CREATION OF A COMPUTER MODEL OF A RAILWAY CAR
FOR DYNAMIC MODELING IN MSC.ADAMS

The stages of computer model preparation for the gondola car consist-
ing of a body, a leash, a carrier, bolster beams, side frames, contact strips,
wedges, casings, axles RUISH, wheels and rails, in the MSC.ADAMS
package are considered. It is described an algorithm for taking account the
transverse stiffness of a spring suspension springs set depending on the
load acting on it. The results of test calculations of the gondola car move-
ment at a given velocity law are given.



[Mapdenona, B. C. [lepopmupoBaHre KpyTiaod ynpyrod TpeXcIOWHOMN
IJJACTHHBI CO CTyIeHJaro-niepeMennoi rpanutiet / B. C. Ilapdenosa //
Mexaunnka. Uccnegosanuga u manosanuu. — 2017. — Beim. 10. — C. 157-
163.

PaccmoTpeno medopmupoBanue Kpyriaod ympyrod TpEXCIOWHOHM Tura-
CTUHBI CO CTYIIEHUYATO-IIEPEMEHHON TOJIUHOW HECYIUX CIOEB. YpaBHe-
HUSl PaBHOBECHS TOMYYEHBl BapHAMOHHBIM MeTofoM. CPopMyTrupoBaHbI
TpPaHUYHBIE YCIIOBHS W JOMOJHUTEIbHBIE YCIOBUS CONpPSIKEHUS IepeMe-
IIEHWI B MecTaX M3MEHEHHUs TOJIIMHBI IUIacTUHBL. [IpuBeneHa mertoauka
pelIeHHs] KpaeBoU 3a1adyul AJsl yOpyrod IUIACTUHBI IPH HAJIWYUU OJIHOU
TOUYKH HEPETYJLIPHOCTH T'paHMIIbl. Brinucano perienne nfaHHON 3a1adu.

KuarodeBble cioBa: TpexcioifHas Kpyryas IUIaCTMHA, CTYIEHYaro-
IepeMEHHasl IPaHULA, IIEPEMEILEHUS, YIIPYTOCTh.

V. S. PARFENAVA
THE DEFORMATION OF THE ELASTIC THREE-LAYERED
PLATE WITH A STEP-VARIED BORDER

The deformation of a circular elastic three-layered plate with a step-
variable thickness of the bearing layers is considered. The equilibrium
equations are obtained by a variational method. The boundary conditions
and additional conditions for the conjugation of displacements at the
places of plate thickness variation are formulated. There is given a solution
method for the boundary-value problem for an elastic plate in the presence
of a single irregularity point of the boundary. The solution of this problem
is described.



IMurynos, A. B. KoHCTpyKTUBHBIE pelleHuUs JIsl Ky30Ba IOJyBaroHa
TTOBBIIIIEHHOW TPY30MOABEMHOCTH B COOTBETCTBHU C COBPEMEHHBIMHU Tpe-
OoBanusMu K mpoynoctd / A. B. IluryHos, B. B. [TuryHos, I1. M. Byiinen-
koB // Mexannka. MccaenoBannst U unHoBarmu. — 2017. — Beim. 10. — C.
164-170.

BrinonHeH aHaiu3 U3MEHEHWH MpU ONPEAENIEHUH Harpy3oK, IEHCT-
BYIOIUX HA Ky30Ba I'PY30BBIX BarOHOB B COOTBETCTBHM C HOBOM HOpMa-
TUBHOM JOKyMeHTaumeld. Pa3paborana KOHEYHO-dJIEMEHTHAs MOAENb KY-
30Ba IIOJIyBaroHa MOBBIIIEHHONW rpy3onoabemMHocTu. IIpoBeneHa cepus
MIPOYHOCTHBIX PACYETOB HA COYETAHUS HArpy30K, BOZHHMKAIOIIUX IIPH pa3-
JIMYHBIX PEXKUMAX HKCIULyaTallM¥ IIOJIYBATOHOB. BBIABIEHO HECOOTBETCT-
BUE KOHCTPYKIMU TOPLEBOH CTEHBI TPeOOBAaHUSM K MPOYHOCTH MPU YAAp-
HBIX B3auMMojedcTBHAX. Ha  ocHOBaHMM  aHamu3a  HalpsHKEHHO-
neOpMUPOBAHHOTO COCTOSHUS pa3pabOTaH BapHaHT PalMOHAIBHOIO
KOHCTPYKTUBHOI'O MCIIOJIHEHUS TOPLICBOU CTEHBI.

KaroueBble ciioBa: Hecymas CIIOCOOHOCTh, HaIpsDKeHUs, aedopma-
LMY, TOpLIEBasi CTEHA, HATPY3KH, yap.

A. V. PIGUNOV, V. V. PIGUNOV, P. M. BUILENKOV

GONDOLA CAR BODY WITH HIGHER LOAD-CARRYING
CAPACITY: CONSTRUCTION SOLUTIONS UNDER MODERN
STRENGHT REQUIREMENTS

Change analysis for defining loads acting on the freight car bodies was
carried out in accordance with the new regulatory specifications. Finite
element model of a gondola car body with higher load-carrying capacity
was developed. The set of stress-strain calculations for combinations of
loads appeared under various gondola operating regimes was performed.
The end wall construction strength requirements inadequacy was revealed
for impact interaction. On the basis of the stress-strain condition analysis
the rational constructive version of the construction was developed.



Cupom, K. A. BapuannonHo-pa3HOCTHOE HCCIeoBaHUE IehOPMUPO-
BaHUS TUIACTHUHBI KaK 3aKJIaJHOW JeTald OMOPHOTO y3ia B HETMHEWHOW
nocraHoBke / K. A. Cupoui, O. B. KosynoBa, A. A. Bacuises // Mexanu-
ka. UccrenoBanns u nuHosarmu. — 2017. — Beim. 10. — C. 171-176.

PaccmarpuBaercsa 3akianHasi JIeTajdb OMOPHOTO y3Jla «PUTeNlh — KOH-
COJIb KOJIOHHBI» U HUCCIEAYeTCS e¢ HaIpsHKeHHO-Ie(hOpMUPOBAHHOE CO-
CTOSIHUE B HEJIMHEWHOW nocTaHoBke. Crioco0OM pacueTa TaHHOTO 3JIeMEH-
Ta OMOPHOTO COCIUWHEHUS CTPOUTEIHHONW KOHCTPYKIMM SIBISICTCSI BapHua-
UUOHHO-pa3HocTHBIN MeTon (BPM). [puBenens auddepeHunansHbie co-
OTHOILIEHHUS TTOJTHOW MOTEHIIUATBHOM SHEPIUH IJIACTUHKYU U JEHCTBYIOIEH
Ha Hee Harpy3ku. [IpoBeneH aHanIM3 AMIOP TOPU3OHTATBHBIX HANPSDKEHUN
Ha mpeaMeT cobmonenus npunnuna Cen-BeHana B XxapakTepHBIX CEUCHU-
SIX: Ha Kparo U B cepeIMHe TIIaCTHUHBI.

KiroueBble cjioBa: 3akiagHas JeTaib, BapHAIMOHHO-PA3HOCTHBIH Me-
toxn, nmpuHnun CeH-Benana, ¢usnyeckas HETMHEHHOCTh, WTEPATMOHHBIN
QITOPUTM.

K. A. SIROSH, O. V. KOZUNOVA, A. A. VASILIEV
VARIATIONAL-DIFFERENT INVESTIGATION OF DEFORMING
FOR THE PLATE AS A EMBEDDED DETAIL OF A SUPPORT
UNIT IN A NONLINEAR SETTING

It was considered the embedded part of the support assembly "bolt-
console of the column" and it was analyzed its stress-strained condition in
a nonlinear setting. The calculating method for the element of the support-
ing structure of the building structure was the variational-difference
method. Differential ratios of the total potential energy of the plate and the
load acting on it are given. The analysis of horizontal stresses diagram was
made to determine if the Saint-Venant principle in characteristic sections
was fulfilled at the edge and in the middle of the plate.



Cvupnos, IO. II. O pa3nuuun 3aKOHOB BEPTUKAJIBHOTO U TOPHU30H-
TaJIBHOTO JBM)KCHUS JMHUHU IIETH TPU OTCICKWBAHUHM TIEPEMEIICHHUS TO-
yeunoit uenu / 0. I1. Cmupnos, B. K. Tapacos // Mexanuka. Uccnenosa-
Hus 1 uaHosanuu. — 2017. — Bem. 10. — C. 177-181.

AHaIMTHYECKH U TpaHuyecK MOKa3aHO CYIIECTBEHHOE pas3iidne 3a-
KOHOB BEPTHUKAIbHOTO M TOPU3OHTAIBHOTO BpAIEHUS JWHHUU IETH IpU
PaBHOMEPHOM M IPSIMOJIMHEHHOM ABWKEHHM LETH. DTH 3aKOHBI JTBHXKE-
HUS TOJDKHBI OTPadaThIBaThCsl COOTBETCTBYIOMIMMH CIEISIIUMH ITPHBOJA-
MH.

KaroueBble cjioBa: JTUHHS e, KHHEMAaTUYCCKUEC YPaBHCHUA, aHAIN-
TUYCCKUEC 3aBUCUMOCTHU, aHAJIU3 S3KCTPEMYMOB.

Yu. P. SMIRNOV, V. K. TARASOV

ABOUT THE DIFFERENCES OF VERTICAL AND HORIZONTAL
MOVEMENT LAWS OF THE OBJECT LINE AT THE POINT
OBJECT MOVEMENT TRACKING

The essential difference between the laws of vertical and horizontal ro-
tation of the target line is analytically and graphically shown for uniform
and rectilinear movement of the target. These laws of motion must be prac-
ticed by appropriate servo drives.



CraposoiitoB, J. U. [lepemeliiieHust B TpeXCIOWHOM CTEPKHE CO CHKH-
MaeMbIM 3alloJIHUTENEeM B HeTpoHHOM moToke / 3. U. CraposoiiTos, /1. B.
TapnakoBckuii // Mexanuka. WccnemoBanuss u uuHOBammu. — 2017. —
Bem. 10. - C. 182-191.

Paccmotpeno nedopmupoBaHHe TPEXCIOWHOTO YIPYTOIUIACTHYECKOTO
CTEPKHS CO CKMMAEMbIM 3allOJHUTENIEM B HEHTPOHHOM mOTOKe. Duzmuye-
CKHE COOTHOIICHHS CBS3M HANpsDKEHUH U aedopManuii COOTBETCTBYIOT
TEOpHU MaJbIX ympyromnactTudeckux aedopmanuii. Cucrema nuddepen-
OUaJbHBIX YPaBHEHWH paBHOBECHsl IOJydyeHa BapHallMOHHBIM METOIOM.
Ha rpanume mnpenmonaraloTcs KHHEMAaTHYECKHE YCIOBHS CBOOOJHOTO
ONUpAHHs TOPLOB CTEP)KHS Ha HENOABIKHBIE B NMPOCTPAHCTBE JKECTKUE
OMOPBI. AHATUTUYECKOE PEIICHUE MOTYYEHO METOIOM YIPYTHX pEeIlCHHH.
[TpoBeseH ero YNCICHHBIM aHAIHM3 B CIydae PaBHOMEPHO PaCIpeaeICHHON
Harpys3KH.

KiaroueBble cjoBa: TPEeXCIIOHWHBIA CTEp)KeHb, AedopmanmoHHas Iuia-
CTHYHOCTH, C)KUMAEMBbIi 3aIIOJHHUTENb, HEHTPOHHBIHA TTOTOK.

E. 1. STAROVOITOV, D. V. TARLAKOVSKIY
MOVEMENTS IN A THREE-LAYERED ROD WITH THE
COMPRESSIBLE FILLER IN THE NEUTRON FLUX

There was considered the deformation of a three-layered elastoplastic
rod with a compressible filler in the neutron flux. The physical stress-strain
relations correspond to the theory of small elastoplastic deformations. A
system of differential equilibrium equations was obtained by the varia-
tional method. The kinematic conditions of the free support for the rod end
faces on the immovable in space rigid bases were presumed on the bound-
ary. An analytical solution was obtained by the method of elastic solutions.
Its numerical analysis was performed for the case of the uniform distribu-
tion of the continuous load.



CyxanoBa, O. A. MoxaenupoBaHne padOThl TUCKOBBIX TOPMO30B METO-
oM KoHeuHbIX aneMmeHToB / O. A. CyxanoBa // Mexanuka. VccrnenoBanus
u uaHoBarmu. — 2017. — Bem. 10. — C. 192-196.

BEIMOMTHEHO KOHEYHORJIEMEHTHOE MOAEIHPOBaHHE PaOOTHI JJIEMEHTOB
JTUCcKoBBIX TopMO30B B cpene naketa ANSYS/LS-DYNA. Tlpunumanocs,
YTO MaTepHajbl OUCKa W KOJOIKH O0JaJaroT YIpyromiacTHYeCKUMHU
CBOMCTBaMH. YCTaHOBIICH XapaKTep paclpelesieHHusl IIaCTHYECKHX Je-
¢dopManuii B KOHTaKTUpYIOIIUX Tenax. [lokazaHo, 4yTo HawOoONbLIME Ha-
npsokeHus U aedopmannu HaOmoaal0Tesl BOIM3M MecTa HaOeraHus KOJo-
KU Ha JHCK.

KioueBble ci10Ba: NHUCKOBBIM TOPMO3, KOMIBIOTEPHOE MOJICIHMPOBA-
HUe€, KOJIOJKA, IUCK, KOHTAKTHOE B3aUMOJIEHCTBHE.

0. A. SUKHANOVA
MODELING OF THE DISK BRAKES OPERATION BY THE
FINITE ELEMENTS METHOD

Finite element modeling of the disk brake elements in the ANSYS / LS-
DYNA package was performed. It was assumed that the materials of the
disc and the shoe had elastoplastic properties. The character of plastic de-
formations distribution in contacting bodies is established. It is shown that

the greatest stresses and deformations are observed near the place where
the pad hits the disk.



Yepuun, U. JI. OuieHKa OpOYHOCTH COEIMHEHUN 3JIEMEHTOB KOJIECHBIX
nap ¢ rapantupoBanHHbiM Hatarom / WM. JI. Yepuun, A. B. Ilytaro, M. C.
3acronbckuii, O. B. IlytsaTo // Mexanuka. MccnenoBanus U WHHOBAIlUU. —
2017. — Bpmm. 10. — C. 197-204.

Pa3zpaboTaHbl KOHEYHO-3JIEMEHTHBIE MOAENU JUIS OLEHKH HPOYHOCTH
COEMHEHUI C TapaHTUPOBAHHBIM HATATOM 3JIEMEHTOB KOJIECHOM Mapbl
BaroHa. BEIMONHEHBI pacueThl HaNpsHKEHHO-Ie()OPMHUPOBAHHOTO COCTOS-
HUs, a TAK)KE ONpPENEICHbl KOHTAKTHBIC HAINPSDKEHUS W CUIBL CIBUra CO-
eIMHECHUI BHYTPEHHHUX KOJel] OYKCOBBIX MONIIMIHHUKOB C IIEHKOH Och
KOJIECHOM Tapsl, a TakKe BarOHHOTO Kojeca C IMOACTYHNUYHOH YacTbIo.
ITosy4eHb! 3aBUCUMOCTU CUJIBI CBUTA OT BEJIIMYMHBI HATATA IIPU PA3JIAY-
HBIX KOd(pHUIMEHTaX TPEHUS B CONpsDKeHHU. [lomyueHHbIe 3aBUCHMOCTH
MOTYT OBITh HCIOJIB30BaHBI Ul ONpENeseHUs 3HadeHUs Kod(p(uiueHTa
TPEHUsI, IOCTaTOYHOIO Al OOECHEeYeHUs HOPMATUBHBIX TPeOOBaHMH K
YCTAaHOBJICHHBIM 3HAYEHUSIM HATATOB M KOHEYHBIX CUJ 3aIPECCOBKU 3Jle-
MEHTOB.

KiroueBble €JI0Ba: KOHEUYHODJIEMEHTHOE MOJECINPOBAHUC, BaroH, KO-
JIECHAA Iapa, IpeCcCOBOC COCANHECHUE, HATAT.

I. L. CHARNIN, A. U. PUTSIATA, M. S. ZASTOLSKI, V. V. PUTSIATA
EVALUATION OF DURABILITY OF WHEEL PAIRS ELEMENTS
CONNECTIONS WITH THE GARANTEED INTERFERENCE FIT

There were developed the finite-element models for an durability esti-
mation of railway car wheel pair elements connections with the guaranteed
interference fit. Calculations of strain-stress condition are executed, con-
tact pressures and shear forces of connections of internal rings bearings
and wheel with axis are defined. The dependences of shear forces on the
interference fit value are obtained for various values of friction coefficient.
The presented dependences can be used for definition of friction coeffi-
cient value providing ensuring the normative requirements to interference
fit values and final element-pressing forces values.



HInasko, C. B. YTOyHEHHOE OINHCAHHWE YIPABISEMOIO JABUKEHUS
BEpXHEW KOHEYHOCTH MpH akTUBAIUU ckeneTHor mbimibl / C. B. [unbko,
H. A. UYepnoyc // Mexanuka. MccnenoBanusi u wHHOBauuu. — 2017. —
Bemm. 10. - C. 205-212.

Pa3paboTana HOBasl, yCOBEPIICHCTBOBAHHAS METOJMKA PACcYETHOIO OII-
pedeneHuss mapaMeTpoB YIPaBJISIEMOIO JBMIKEHUS OCHOBHBIX 3JIEMEHTOB
OIIOPHO-/IBUraTEJILHON CUCTEMBI Y€JIOBEKa B MPOLIECCE AKTUBALMU CKEIET-
HBIX MBI C YYETOM BS3KOCTH W HEIWHEHHOIO XapakTepa AeopMHpOBa-
HUS COCMHUTEIBHBIX TKaHEH, anpoOUpoBaHHas Ha MPUMEpPE BepXHEH Ko-
HEYHOCTH YEJIOBEKa.

KioueBble cioBa: YIIpaBJIAE€MOC IABUKCHUC, ITAPHUPHO-CTCPIKHEBAA
MOACIIb, CKCJIICTHasA MBIIIIA, KHHEMAaTUYECCKUI aHaIIN3.

S. V. SHILKO, D. A. CHERNOUS

CLARIFIED DESCRIPTION OF CONTROLLED MOVEMENT OF
THE TOP OF THE LIMB AT ACTIVATION OF THE SKELETAL
MUSCLE

A new, improved method for calculating the parameters of the con-
trolled movement of the basic elements of the human musculoskeletal sys-
tem in the process of activation of skeletal muscles was developed, taking
into account the viscosity and nonlinear character of the deformation of
connective tissues, which was tested on the example of the upper limb of a
man.



HIumanoBckuii, A. O. MojaenupoBaHue B3aUMOACUCTBUA TOKOIPH-
€MHHKa ¢ KOHTaKTHBIM TipoBosioM / A. O. lllumanosckuii, 1. U. Kantok //
Mexannka. Uccnegosanugd u unHosamuu. — 2017. — Bem. 10. — C. 213—
218.

Pa3zpaboTaHbl KOHEYHOIEMEHTHBIE MOJEIN B3aMMOJCHCTBHUS TOKO-
MPUEMHHUKA C KOHTAaKTHBIM IIPOBOJIOM B Cpe€Z€ MPOrpaMMHOI0 KOMITIEKca
ANSYS u ANSYS/LS-DYNA. BrinonHeH aHanu3 HanpsbKEHHO-
neOpMHPOBAaHHOTO COCTOSIHUSI TOKOCHEMHOH BCTaBKM M KOHTAaKTHOTO
npoBoJjia. Takxe MPOBEACH aHAIN3 paclpeesieHus TeMIeparyp B KOHTaK-
TUPYIOLIMX TelaX, 00yCIOBIEHHOI'O HArPEBOM TOKOCHEMHOW BCTaBKH.

KiioueBble cjioBa: TOKOTIPUEMHUK, KOHTAKTHEBIN MPOBOJ, KOHTAKTHOE
B3aUMOJICHCTBUE, KOHEYHORIEMEHTHOE MOJICIMPOBAHHE, TEILIOBBIC MPO-
LIECCHI.

A. O. SHIMANOVSKY, I. I. KAPLIUK
SIMULATION OF A CONTACT INTERACTION OF A
PANTOGRAPH WITH A CONTACT WIRE

The finite element models of a pantograph-contact wire interaction
were created in the environment of the software complex ANSYS and
ANSYS / LS-DYNA. The stress-strain state of the current collector insert
and the contact wire is analyzed. The temperature distribution in the con-
tacting bodies caused by the heating of the current collector insert was also
analyzed.



HIumanoBckuii, A. Q. AHaTUTHYECKUM pacyeT BIABIMBAHUS MOJY-
chepsl B MaTepual, ONMHCHIBaeMbId Mogenbio Jpykepa-Ilparepa / A. O.
umanosckuit, . A. YepHoyc, M. X. A6aynkanep // Mexanuka. HMccrne-
noBanust 1 uHHOBanuu. — 2017. — Beim. 10. — C. 219-223.

ITomyyeHna aHanUTHYECKas 3aBUCUMOCTD «CHJIA — BHEAPEHUE» MIPH KOH-
TAKTHOM B3aWMOJCUCTBHU CPEepHYEeCcKOro MHIACHTOpA C YNPYyroIulacTHye-
CKHM MOJYHPOCTPAHCTBOM, IIIaCTHYECKOE NeGOpPMUpPOBAHUE KOTOPOTO
onpezeisiercss kpurepueM [Ipykepa — Ilparepa. IlpuBeneH pacueTHsid
MIpUMEp UCIOIb30BaHUS pa3pabOTaHHON MaTeMaTHUeCKOW MOJAEIH.

KnroueBble cjloBa: KOHTAaKTHAs 3a1ada, cepUUECKUN MHICHTOP, YI-
pyromiactuueckoe aepopMmupoBanue, kputepuii pykepa — [Iparepa.

A. O. SHIMANOVSKY, D. A. CHERNOUS, M. H. ABDULKADER
ANALYTICAL CALCULATION OF THE SEMI-SPHERE
DEMOLITION INTHE MATERIAL DESCRIBED BY THE
DRUKER-PRAGER MODEL

The "force — bursting" analytical dependence is obtained for the contact
interaction of a spherical indenter with an elastoplastic half-space using the
the Drucker — Prager criterion for modeling its plastic deformation. A
computational example of using the developed mathematical model is
given.



SlpoBas, A. B. [lepemMeiiieHust B TpEXCIOMHON OPTOTPONHOM TIIaCTUHE
¢ ycwuBarolen Haknazakoi / A. B. Sposas // Mexanuka. UccnenoBanus u
naHoBanuu. — 2017. — Beim. 10. — C. 224-232.

PaccMoTpeH UWIMHIPUYECKUI W3ru0 YHpyrod TpexXCIOWHOH opTo-
TPOIHOH TIACTHHBI ¢ aAehopMupyeMoil Hakimaakou. J[si omwmcanus KuHe-
MaTHK{ HECUMMETPHUYHOTO IO TOJIIMHE MaKeTa MIACTUHBI IPUHATA TUIIO-
Te3a JioMaHoi Hopmanu. C MOMOIIBIO BapHallMOHHOTO MpuHLuna Jlarpan-
a ToJyueHa cucTeMa TudQepeHInaIbHbIX YpaBHEHUI paBHOBECHS B Tie-
peMeEIICHHSIX B Cllyyae MMIMHAPHYECKOTro n3rnda. Brimmcano ee aHamuTu-
4ecKOe pEIIeHHe IPH Pa3IMYHBIX TPAaHUYHBIX YCIOBHSAX C y4ETOM pas-
pPBIBHOCTU TpaHHLbl. IIpoBeleH YHUCIIEHHBIM NapaMeTpUYECKUMl aHalu3
MEepEMEILECHUN B MJIACTUHE.

KuaroueBble ciioBa: TpexcioiHas OpTOTPOIHAs IUIACTHHA, IehOpMH-
pyemas HaKJIaJIka, MTAHAPUIECKAN n3rHo, HaTPSHKEHHO-
ne(OpPMHPOBAHHOE COCTOSHUE.

A. V. YAROVAYA
DISPLACEMENTS IN A THREE-LAYERED ORTHOTROPIC
PLATE WITH A REINFORCING PATCH

The cylindrical bending of an elastic three-layered orthotropic plate
with strengthening patch is considered. To describe the kinematics of an
asymmetric plate-thickness plate, the hypothesis of a broken normal is
adopted. It was obtained the equilibrium differential equations in the dis-
placements for the case of cylindrical bending using the Lagrange varia-
tion principle. Its analytic solution is written for various boundary condi-
tions, taking into account the boundary discontinuity. The numerical para-
metric analysis of displacements in a plate is carried out.



Amurpuen, 1. B. O0 ycoBepImIcHCTBOBAaHWH THIIOBBIX PAacUYeTOB IIPHU
MPOEKTUPOBAHUH TOPMO30B JKEIE3HOIOPOKHOTO MOABMKHOTO coctasa / /1.
B. HOmutpueB // Mexanuka. WccnemoBanuss u uHHOBamuu. — 2017. —
Bem. 10. - C. 233-238.

Yka3aHbsl HEKOTOPBIE CITOCOOBI MaTEeMAaTHYECKOTO YCOBEPIIICHCTBOBA-
HUS TUTIOBOW METOIMKH MPOCKTHPOBAHUS MEXaHUYECKOW YaCTH TOPMO3a
CAVHUIIBI TTOJBIXKHOTO COCTaBa KENE3HBIX NOpor kojen 1520 MM U JaHbl
COOTBETCTBYIOIIIME pacyeTHbIe (QOpMYyNbl. Marepuan CTaThu aapecoBaH
3aMHTEPECOBAHHBIM JIUIIAM W OpTaHU3alMsIM, B TOM YHCJE MPOU3BOJICT-
BEHHOT'O TTPOQHIIA.

KioueBble cjioBa: aBTOTOpMO3a, TOPMO3Had CUJia, METOAWKA pacucTa,
YCJIOBHOC€ TOPMO3HOC Ha)XaTue.

D. V. DMITRIEV

ABOUT THE IMPROVEMENT OF TYPICAL CALCULATIONS
AT DESIGNING RAIL ROLLING STOCK BRAKES

Some methods of mathematical improvement of the standard method
for designing the mechanical part of a railway rolling stock brake unit for a
1520 mm track are presented and the corresponding calculation formulas
are given. The article's material is addressed to interested individuals and
organizations, including the production organizations.



3amada o IPSIMOJMHEHHOM JABIKEHHSI TOYKH MEXaHNU3Ma MapajuielbHON
cTpykTyphl ¢ nByma kymucamu / JI. A. Knumosckuit, JI. I1. Hazaposa, I1.
A. Opnun, M. C. Pynenko, B. B. Ckps6bun, H. A. CmupHoB, E. B. ®anb-
koBa // Mexanuka. Mccnenosanus u uanosanuu. — 2017. — Bem. 10. — C.
238-242.

B pabote perraercs 3amaua 00 00ecrieUeHU MPSMOIHMHEHHOTO JBHIKE-
HUS BBIXOJHOTO 3BEHA MEXaHM3Ma MapalIeNIbHON CTPYKTYpHl C JIBYMS
CTETECHSAMHU CBOOOJIBI Ha OCHOBE JBYX KyJUC. [10JdydeHBI BhIpaXKCHUS JUIs
OTIpeicNIEHUs] OCHOBHBIX KHHEMATUYCCKUX MapaMeTpPOB IBUKCHHS yIpPaB-
JISTIOIINX 3BEHBEB.

KuarodeBble ciioBa: MexaHM3M MpPSIMOIMHEHHON CTPYKTYpBI, KyJuca,
MpsIMOJIMHENHOE ABMKEHHE, TPaHUYHBIE YCIIOBHS, YNPaBIIAIOLIEE TBUXKE-
HHUE.

D. A. KLIMOVSKIY, L. P. NAZAROVA, P. A. ORLIN, M. S. RUDENKO,
N. A. SMIRNOV, E. V. FALKOVA

A NONLINEAR MOVEMENT PROBLEM FOR THE POINT

OF A PARALLEL KINEMATIC MACHINE BASED ON TWO
ROCKERS

In the paper it is solved the nonlinear movement problem for the point
of a parallel kinematic machine with two degrees of freedom based on two
rockers. There were defined the main kinematic parameters for control
elements.



JlokTHOHOB, A. B. Permenne ypaBHEHUS MalbIX KOJCOAHHHA DILIUIITH-
yeckoro Masgtarka / A. B. JloktuonoB // Mexanuka. MccienoBanusa U UH-
noBanuu. — 2017. — Bem. 10. — C. 242-247.

PaccMmoTpen pacueT Manbix KoOJNEOAHHWH SIUIMIITUYECKOTO MAasTHHKA C
Y4eTOM CHJI TSDKECTH MOJ3yHa | Imapuka. CocTaBieHbl U perieHs audde-
pEHLMANIbHBIE YPABHEHUS, ONUCHIBAIOILINE JIBUKEHUS TEN CUCTEMBbI. B pa-
00Te MPUHATO, YTO B HAYAIBHBIA MOMEHT YI'OJl OTKJIOHEHHS CTPEIbI MasiT-
HHUKa OT BEPTUKAJIM U CKOPOCTh IOJ3yHA PaBHbI HYJIIO, YIJIOBas CKOPOCTb
BpAaIICHUsI CTPENbl He paBHA HyNM0. C y4eTOM MPUHATHIX HAaYadbHBIX YC-
JIOBHH TTOJTy4YeHBI YPaBHEHUS MaJbIX KOJEOaHUH MONI3yHA U MasTHHUKA.

KarodeBble cJji0Ba: 3/UIMNTHYECKUII MAasATHHUK, Malble KojeOaHMs,
ypaBHeHus Jlarpanxa Il pona, ypaBHEHUS JBUKCHUS.

A. V. LOKTIONOV
SOLUTION OF THE ELLIPTIC PENDULUM SMALL
OSCILLATIONS EQUATIONS

There is considered the calculation of the equation of an elliptical pen-
dulum oscillation taking into account the gravity of the slide and the ball.
The differential equations describing the system motion are written and
solved. In the work it was assumed that at the initial moment of the deflec-
tion angle of the pendulum boom from the vertical position and the slider
velocity are equal to zero, the angular velocity of the boom rotation is not
equal to zero. Taking into account the adopted initial conditions the equa-
tions of the slide and the pendulum small oscillations are obtained.



Jlykuenko, JI. B. TloBblllieHHE YpOBHS MEXaHUYECKOM IMOJATOTOBKHU
crynenToB arpourkenepoB TI'TIY um. JI. H. Tonctoro B ycinoBusx medu-
nuTa ayauropHoi Harpysku / JI. B. Jlykuenko, A. B. Epmonos // Mexanu-
ka. Uccnegosanusa u nanosBanuu. — 2017. — Bemn. 10. — C. 248-252.

B cratbe pacCMaTpuBarOTCA acClCKThI, IMO3BOJIAIOINNUE ITOBBICUTH YPO-
BCHb IMOATOTOBKU CTYJACHTOB-aIrpOUHKCHEPOB I10 TGOpCTH‘IGCKOﬁ MCXaHH-
K€, COIIPOTHUBJICHUIO MATCPUAIIOB, TCOPHUU MCXAaHU3MOB U MAIllIUH WU ACTa-
JIAM MalIvH B COBPEMCHHBIX YCJIOBHUAX.

KiaroueBble ciioBa: MexaHWuyecKas NOATOTOBKA, WH(OPMAIMOHHBIC
TEXHOJIOTHH, JTA0OpaTOPHBIC paOOTHI, MPAKTHUECKUEC 3aHATHS.

L. V. LUKIENKO, A. V. YERMOLOV

IMPROVEMENT OF TSPU STUDENTS-AGROINTERERS’
MECHANICAL EDUCATION LEVEL IN THE CONDITIONS OF
AUDITOR STUDIES DEFICIT

The article considers variants that allow to increase the level of training
of students-agroengineers in theoretical mechanics, material resistance, the
theory of mechanisms and machines, and details of machines in modern
conditions.



Momor A. U. [IpoGiembl hopMUPOBaHHS TOTOBHOCTH CTYICHTOB K HC-
cienoBaHuio Mexanuueckux mpoieccoB / A. W. IlonoB // Mexanuka. Vc-
ciegoBanusa u uaHoBaruu. — 2017. — Bemm. 10. — C. 252-258.

O6ocHOBaHa aKTyaJbHOCTh YCHJIEHHUS TBOPUYECKOH MOATOTOBKH M pac-
HIMPEHUS] OJMMIIMATHOTO JIBI)KEHHS CTYICHTOB TEXHUYECKHX BYy30B. BEI-
SIBJICHBI TIPOOJIEMBI OJIMMITHAJHOTO JBMXKEHHS [0 TEOPETHYECKOH MEXaHU-
K€ U MpPeUIoKeHBI CIoco0bl UX pasperieHus. IlokazaHna BO3MOXHOCTb HC-
MOJBb30BaHMs OJIMMIMAIHBIX 3a1ad I CTHUMYJIHPOBAHHS AEATEIHLHOCTH
00y4alomuXcs M0 MCCIICTOBAHUIO MEXaHNYECKUX MPOLIECCOB.

KaroueBble ciioBa: HWHXCHEPHasA ACATCIIBHOCTH, TBOPYECCKUEC CIIoco0-
HOCTH, TCOPECTUUCCKAd MCXaHHKa, OJUMIIraaa.

A. I POPOV
PROBLEMS OF STUDENTS READINESS FORMATION TO THE
MECHANICAL PROCESSES INVESTIGATION

The urgency of creative training strengthening and Olympiad move-
ment widening of students of technical universities is substantiated. There
are identified the problems of Olympiad movement in theoretical mechan-
ics and the ways of their solution are proposed. The possibility of using the
Olympiad tasks to stimulate students' activity on the mechanical processes
study is demonstrated.



[IpumeHeHue 3HaHUN [0 TEOPETHUUECKOM MEXaHUKE B PaKETHO-
kocmuuecko texnuke // JI. A. Kmumonckuii, JI. II. Hazapora, B. B.
Ckpsibun, E. B. ®anskoBa, A. M. CaBuenko // Mexanuka. MccnenoBanus
u uaHoBarmu. — 2017. — Bem. 10. — C. 259-262.

IIpuBonsTCA MpUMEpBl NIPUMEHEHUS 3HAHUH TEOPETHUECKON MEXaHUKH
npu pa3padOTKe PaKEeTHO-KOCMHUYECKOW TEXHUKH. PaccMoTpeHO ypaBHe-
HUE JBIKEHUS Tella NMepEeMEHHOI Macchl, KOTOPBIM MOYKHO OIUCATh JIBU-
KEHUE PAaKETHI-HOCUTENS Ha aKTHBHOM Y4YacTKe TPaeKTOPHH, a TakKe aHa-
TU3UpYETCs pacyeT KOHCTPYKUUI depM.

KnroueBble c/10Ba: pakeTa-HOCHUTENb, TOYKAa IIEPEMEHHOW MAacChl,
ypaBHenue L{nonkoBckoro, kocMonpom, depma.

D. A. KLIMOVSKIY, L. P. NAZAROVA, V. V. SKRYABIN, E. V.
FALKOVA

ANALYSIS OF THE THEORETICAL MECHANICS
KNOWLEDGE APPLICATION IN ROCKET AND SPACE
TECHNOLOGY

In this article there presented the examples of application of knowledge
in theoretical mechanics for the rocket and space technology development.
The equation of the variable weight body movement describing the move-
ment of the carrier rocket on an active area of a trajectory is considered.
An analysis of calculation of the trusses designs is performed.



Komuarnsbiii, I. B. IlpenogaBanue NWMHaMUKA M OCHOB aBTOMaTHYe-
CKOTO YTIPaBJICHUS IPH MOATOTOBKE CIICIIHATNCTOB IO YKEJIC3HOTOPOKHON
aBTomaruke u tenemexanuke / 1. B. Komuarusiit // Mexanuka. Uccnemno-
Banus ¥ uaHHOBanuu. — 2017. — Beim. 10. — C. 262-264.

Hpezmara}oTCﬂ TEMBI IJII U3YYCHUA B KypcaxX NJUHAMHUKH U OCHOB aB-
TOMATUYCCKOTO YHpPAaBJICHUA g CTYACHTOB CICHHUAIBHOCTU KCEJIC3HOL0-
POXHasA aBTOMAaTUKa U TCJICMEXaHUKa. HCJ'ILIO X U3Yy4YCHUA ABJIACTCA I10-
BBIIIICHHUC HpaKTHqCCKOﬁ HanpaBJICHHOCTU U TCOPECTUUCCKOT'O YPOBHA IO~
TOTOBKH CTYJACHTOB.

KaroueBble ciioBa: TeopeTnueckas MeXaHWKa, AMHAMUKA, aBTOMAaTH-
YECKUE PETYIATOPHI, METOIMKA TIPETIOAaBAHHSL.

KOMNATNY D. V.

TEACHING OF DYNAMICS AND AUTOMATIC CONTROL
FUNDAMENTALS DURING RAILWAY AUTOMATICS
AND TELEMECHANICS SPECIALISTS TRAINING

Topics for dynamics and automatic control fundamentals studying for
students of railway automatics and telemechanics specialty are proposed.
The aim of its studying is to increase the practical orientation and theoreti-
cal training level of students.



Ha3zapoga, JI. I1. Pa3zButre TBOpUECKHX CIOCOOHOCTEH W GopMUPOBaA-
HUE TPO(EeCCHOHATBFHBIX KOMIIETEHIINH CTYAEHTOB NpPH OJMMITAAAAX II0
teopernyeckoit mexanuke / JI. I1. Hazaposa, E. B. @anskona, [. A. Kiu-
MoBckuii // Mexanuka. MccimenoBanus u uaHoBanuu. — 2017. — Bemm. 10. —
C. 265-268.

B pabote nmokazaHo, 4To IpOBEACHHE OMUMIHUAJ 0 (yHIaMEHTaIbHBIM
u oOmenpodeccHoHaANBFHBIM AUCHUIIIMHAM, B YaCTHOCTH IO TEOpeTHYe-
CKOH MEXaHHUKe, CIOCOOCTBYET Pa3BUTHIO TBOPYECKUX CHOCOOHOCTEH M
npoQecCHOHAIbHBIX KOMIIETEHLUI CTYACHTOB. ABTOPBI IENSATCS ONBITOM
IpOBeNeHUs Takux onumnuan B CHOMPCKOM rocyJapCTBEHHOM a3pOKOC-
MHYECKOM YHHBEpPCUTETE UMEHU akagemuka M. @. Pemernesa.

KamoueBble ciioBa: TCOPCTUUCCKAad MCXaHHKa, OJIMMIIMaga, KOMIIETCH-
o, HpO(beCCI/IOHaJ'ILHBIC HaBBbIKH.

L. P. NAZAROVA, E. V. FALKOVA, D. A. KLIMOVSKIY
DEVELOPMENT OF CREATIVE ABILITIES AND FORMATION
OF PROFESSIONAL COMPETENCIES OF STUDENTS BY
HOLDING OLYMPIAD ON THEORETICAL MECHANICS

In this article it is demonstrated that holding olympiads in fundamental
and general professional disciplines, in particular in theoretical mechanics,
contributes to the development of the creative abilities and professional
competencies of students. The experience of holding such Olympiads in
Reshetnev Siberian State Aerospace University is presented.



Tapacos, B. K. O0 ycToHYMBOCTH IBHXEHHUS TBEPIOTO Tela BOKPYT
HenoasuwxkHoi Touku / B. K. Tapacos, FO. I1. CmupHos // Mexanuka. Vc-
ciegoBanusa u uuHosanuu. — 2017. — Bem. 10. — C. 268-271.

PaccmarpuBaeTcst ciay4ail OBHMKEHHS TBEpPIOrO Tella BOKPYT HEIOI-
BIDKHOM TOukM B ciydae Oitnepa — Ilyanco. Ilpu 3tom mpenmnonaraercs
CHCLUANBHBIA BHIOOP OCEBBIX MOMEHTOB MHEPIIMH, MPU KOTOPBIX MOJyYa-
eTcs pelieHue B rTurnepbonmueckux (ynkiusax. [lomydeHHoe peiieHue,
ACUMIOTOTUYECKH YCTONYHBOE IO OTHOIICHHIO K HAYAILHBIM YCIOBHUSIM
JIBUKCHUS, OKAa3bIBACTCS HEYCTONYMBBIM IO OTHOIICHHIO K MOMEHTaM
WHEPIINH.

KuroueBble cioBa: ypaBHeHHs Diniepa, epexoJHOI mpoliecc, Xapak-
TEPUCTUYECKUH TOKa3aTelNb, KoIeOaHusl.

V. K. TARASOV, Y. P. SMIRNOV
ON STABILITY OF SOLID BODY MOTION ROUND IMMOBILE
POINT

The motion of solid body round an immobile point is examined in case
of Euler-Poinsot. It is supposed the special choice of axial moments of in-
ertia to obtain the decision in hyperbolic functions. The decision is asymp-
totically steady in relation to the motion initial conditions, but it is un-
steady in relation to the moments of inertia.



lecraxoB, U. 5. JIuneliHble 3JIEKTPOAMHAMUYECKUAE JBUTATENN JIS
npuBonoB BuOpoctenaos / 1. 4. lllecrakos, E. H. ®ucenko // MexaHuka.
UccnenoBanus u naHoBanuu. — 2017. — Bem. 10. — C. 272-274.

PaccmarpuBaercs mpuMEHEHUE TUHEHHBIX IEKTPOJUHAMUYCCKUX JIBU-
ratejeld A MPUBOJOB BUOPOCTeHIOB. IlOKa3aHbI MPEUMYIISCTBA DJICK-
TPOJMHAMUYECKOTO CIIOCO0a [0 CPABHEHHUIO C UHBIMU METOJaMHU BO30YkK-
JICHUsT BUOpAIUii.

KioueBble c¢j10Ba: TUHEHHBIA DIEKTPOAMHAMUYCCKUN JBUTATENb,
BUOPOCTEH/I, YaCTOTa, aMIUIUTYIA.

1. Y. SHESTAKOV, E. N. FISENKO
LINEAR ELECTRODYNAMIC MOTORS FOR VIBRATION
TABLES ACTUATORS

The application of the linear electrodynamics motors for vibrotables
drives is considered. There are shown the advantages of the electrody-
namic way compared to linear electromagnetic actuators.



HIumanoBckuii, A. O. O MeXAYHAPOAHBIX OJMMIIHAJAX MO TEOPETH-
geckoit Mexanmke 2016 u 2017 rr. / A. O. lllumanosckuii, M. E. KpakoBa
// Mexanuka. MccnenoBanus u nuHosanuu. — 2017. — Bemm. 10. — C. 275-
321.

[IpencraBnena uadopmarmsa o XII u XIII MexnyHapOoIHBIX OTHMITHA-
Jax MO TEOPETUYECKOM MEeXaHUKe, KOTOpble IPOBOAWIUCEH B benopycckom
roCyIapCTBEHHOM YHUBEPCHUTETE TpaHcmopTa. [lpuBeneHbl ycnoBus u pe-
IISHUS 3a7a4, CBEJICHUS O pe3yIbTaTax OJIMMIIHA].

A. O. SHIMANOVSKY, I. E. KRAKAVA
ABOUT INTERNATIONAL ENGINEERING MECHANICS
CONTESTS 2016 AND 2017

There is presented the information about 12" and 13" International En-
gineering Mechanics Contest in Belarusian State University of Transport:
problem situations and solutions, some Contest results.



