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PemaeTtcs 3a1aua 4MCIIEHHOTO MOICTHPOBAHHS OTIEPAaTOPOB (TEH30POB) KOHIEHTPAINI HAITPSKEHUH
H ;[e(i)opMauI/H‘/i B KOMIIO3UTaX Ha OCHOBE DIOKCHUIHOI'O CBA3YIOIIETO VII-610 ¢ HAIIOIHEHHBIMHU MUHEpaJb-
HOM CMa3KoW CEepHYECKUMH MHKPOKAICYJIaMH W AUCIIEPCHBIMH BKJIIOUEHUSMH OECIIEIOYHOTO CTEKIIa.
YkazaHHBIE OIEPaTOPHI CBA3BIBAIOT CPEIHUE IO MaTepually HalpsbKeHHs U aeopMainu ¢ HX JTOKATbHBIMU
(BHYTPEHHMMH) 3HAYCHHUSIMH B 3JE€MEHTaX HEOJHOPOJHOCTH KOMITO3UTOB. MoOAENMpOBaHUE ONMHpaeTcs Ha
0000IIICHHOE CUHTYJIPHOE NMPUOIMIKEHUE TCOPUH CIy4YalHbIX mosied. VccieqoBaHbl 3aBUCUMOCTH KOMIIO-
HEHT OIepaTopOB KOHIEHTPAIM HaNpsHKeHUH U JedopMalyii OT MPOIEHTHOTO COJIEPIKAHUS U30TPOITHBIX
BKJIFOUCHUH.

Knrouesvle cnosa: MaTpuuHbIE KOMITO3UTHI, BKIIFOUSHHUS, STMOKCHIHOE CBSA3YIOIIEE, ONEPaTophl KOH-
LEHTpaIWil HallPsHDKEHUH 1 e opMalinii, MOJISIIMPOBaHUE.

STRESS AND STRAIN CONCENTRATION IN THE POLYMER-BASED
COMPOSITES WITH LUBRICATED SPHERICAL MICROCAPSULES
AND DISPERSE INCLUSIONS OF E-GLASS

Bardushkin Vladimir Valentinovich

National Research University,

Moscow Electronic Technology Institute (METI),

1, Shokin sq., Zelenograd, Moscow, 124498, Russia,
Chair «Higher Mathematics Ne 2»,

Doctor of Physico-Mathematical Sciences, Professor,
phone +7 (499) 720-87-39,

e-mail: bardushkin@mail.ru

147



mailto:bardushkin@mail.ru
mailto:mr40in@gmail.com
mailto:sap@rgups.ru
mailto:bardushkin@mail.ru

ISSN 0201-727X BECTHHUK PI'YIIC Ne1/2016

Sorokin Alexander Igorevich

National Research University,

Moscow Electronic Technology Institute (METI),
Chair «Higher Mathematics Ne 2»,

Graduate,

phone +7 (499) 720-87-39,

e-mail: mr40in@gmail.com

Sychev Alexander Pavlovich
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Numerical simulation of the operators (tensors) of stresses and strains concentrations in the epoxy-
based composites (epoxy binder UP-610) with mineral lubricant spherical microcapsules and disperse inclu-
sions of E-glass is solved. These operators connect the averages for material stresses and strains with their
local (internal) values in the elements of composites heterogeneity. The simulation based on generalized sin-
gular approximation of random field's theory. The dependences of components of the operators of stresses
and strains concentrations on isotropic inclusions concentration are investigated.

Keywords: matrix composites, inclusions, epoxy binder, operators of stresses and strains concentra-
tions, simulation.

V]IK 629.423 + 06

METOJ OIIEHKH YCTOﬁ‘IPIBQCTPI .
YIIPYITUX CUCTEM C MAJION JUCCHUITAIIMEU

Koponen Ilerp AnekceeBnu

PocToBckuii rocynapcTBeHHBIN yHUBEpCcUTET myTel coobmenus (PIYIIC),

344038, r. Pocror-Ha-Jlony, mwi. PoctoBckoro Crpenkosoro [Tonka Hapognoro Onosgenus, 1. 2,
kadeapa «DIIEKTPUUCCKUI TIOJIBUKHON COCTaBY,

KaHIUAaT TEXHUIECKUX HayK, JIOIEeHT,

tenedon +7-951-831-68-24,

e-mail: pkoropets@gmail.com

HpeI{CTaBJ’IeH METOA OLICHKH YCTOI‘/JI‘II/IBOCTI/I JNMHAMHUYCCKHUX CHUCTEM C Majon zmccnnam/lef/i, coacep-
Kamuyx Kak KOHe6aT6J’ILHBI€, TaK U UHCPIIMOHHBIC 3BCHbA. Ha npuMepe MOACIN TATOBOTO NPHUBOJA JIOKOMO-
THUBA B PEIKUMC OOKCOBaHUS MOCTPOCHHBI 30HBI CYHICCTBOBAHUSA (1)pI/IKI_II/IOHHLIX ABTOKOJICOAHHH B IIpOCTpaH-
CTBC IIapaMCTPOB IMMPUBOAA. Iloka3ano BausHHE SJICKTPOMATrHUTHBIX CBOICTB TATOBOI'O QJICKTPOABUTATCIIA HA
YCTOﬁQHBOCTB SHGKTPOMexaHquCKOﬁ CHUCTCMBI. HpezmaraeMHﬁ METOA MOXKET OBITh MCIIOJIE30BaH JJIs1 aHa-
JIn3a YCTOﬁqHBOCTH MIUPOKOTO KJIaCCa TMHAMHNYICCKUX CUCTEM C Maoi ):[PICCPIHaLIHGﬁ.

Knioueswie cnosa: TATOBBIN IpuBOA, (pr/IKI_[I/IOHHble aBTOKOJ'IeGaHI/ISI, 3H€pFCTH‘{CCKI/Iﬁ 6anch, JHa-
MHYCCKasd CUCTEMA, yCTOﬁ‘lHBOCTB, coOCTBEeHHas qacTtoTa, ,Z[GMH(I)I/IpOBaHI/IC.

ESTIMATING METHOD OF ELASTIC SYSTEMS® STABILITY
WITH LOW DISSIPATION

Koropets Peter Alekseyevich
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Candidate of Technical Sciences, Associate Professor,
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The estimating method of elastic systems™ stability with low dissipation which contains both vibra-
tional and inertial units is presented. On the basis of a model of the locomotive traction drive in a mode of
slippage, zones of possible frictional self-oscillations in the space parameters of the drive are built. The in-
fluence of the electromagnetic properties of the drive motor on the stability of the electromechanical system
is demonstrated. The proposed method can be used to analyze the stability of a wide range of dynamical sys-
tems with low dissipation.

Keywords: tractive drive, friction sns, energy balance, dynamical system, stability, natural frequency,
dissipation.

V]IK 621.891 + 06

AHTUO®PUKIIMOHHBIE KOMIIO3UIIMOHHBIE INOKPLITUA
C 3IIOKCHUJHOU MATPUULEU
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ACCHUCTEHT,
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HoBukor EBrenuii Cepreesuy4

PocToBckwmit rocynapcTBeHHBIH yHUBEpCHUTET IyTelt coobmerns (PTYIIC),
kadenpa «TeopeTndeckas MEXaHUKa»,

BEIYILIUIA UHXKEHED,

tenedon +7 (863) 272-63-49,

e-mail: nes_teor_meh@rgups.ru

PaccMoTpeHbI BOIIPOCHI, CBS3aHHBIE ¢ IPUMEHEHHEM (DTOpOILIACTCOAEPKAIINX aHTH(OPUKIIMOHHBIX
MOJIMMEPHBIX KOMIIO3UTOB B BUJI€ TIOKPHITUH, IPUMEHSEMBIX B TSDKEJIOHArPY)KEHHBIX OTHOCHUTEIBHO HU3KO-
CKOPOCTHBIX y3JlaX TpeHHs. Pa3zpaboTaHo HOBOE aHTU(PPUKIIMOHHOE TMTOKPHITHE ¢ HECYIIEH cIToCOOHOCTHIO 110
40 MIla, obecrieunBaroliee CHMKCHHUE MOTEPh Ha TPEHHE M yBEIMYEHHE pecypca Oojiee ueM B 3 pasza. Ha
OCHOBE KOMIUIEKCa 3KCIIEPUMEHTANBHBIX HUCCIICOBAaHNH, BKIIOYAIONINX H3YUYEHHE TEPMOCTAOUILHOCTH, al-
Te3MOHHOI NMPOYHOCTH M TPUOOTEXHUYECKUX MapaMeTpOB, YCTAHOBIIEHBI COCTAB M KOMIIO3UIIUOHHAS CTPYK-
Typa aHTH(QPUKIMOHHBIX TOKPBITHHA. Vcronb30BaHNE SMOKCHUAHOTO MATPUYHOTO CBS3YIOLIETO XOJIOJHOTO
OTBEPIKICHUSI TIO3BOJIUT CYIECTBEHHO PACIIUPUTh 00JacTh NpUMeHEeHUs () (HEKTHBHOTO BBICOKOPECYPCHOTO
aHTU(PUKIIMOHHOTO MaTepraia B CaMOCMa3bIBAIOIIMXCS TIOITUITHUKAX CKOJIBKEHHUSI.

Kniouesvie crosa: pabouasi moBepXHOCTh, (PTOPOIUIACTOBBIE HUTH, TIOJIUUMHTHBIE HUTH, MAaTPUIHOE
CBsI3yIolllee, TEIJIOHANPSDKEHHOCTD y3I1a, KpyrnHorabapuTHBIE JIETalH, aJre3MOHHOE 3aKperieHHe, TepMo-
CTa0MIBHOCTh KOMITO3HTA, MPUPAOOTOUHBIH W3HOC, KOHEYHOE 3BEHO, KOI((GUIIMEHT TPEHUS, aHTUPPUKIIU-
OHHOE TIOKPBITHE, XOJIOJJHOE OTBEPIKICHHUE.

ANTIFRICTION COMPOSITE COATING WITH EPOXY MATRIX
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Doctor of Technical Sciences, Professor,

phone +7 (863) 272-63-11,
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Novikov Yevgeny Sergeyevich

Rostov State Transport University (RSTU),
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Chair «Theoretical Mechanics»,

Leading Engineer,

e-mail: nes_teor_meh@rgups.ru

The issues associated with the use of polytetrafluoroethylene-contained antifriction polymer compo-
sites in the form of a coating applied in relatively low-speed heavy-loaded friction units are considered. The
new anti-friction coating load capacity of 40 mp providing the reduction friction losses and increasing the
resource more than 3 times is developed. On the basis of a complex of experimental studies, including the
study of thermal stability, adhesion strenath and tribological parameters, the composition and structure of
composite anti-friction coatings are set. The use of epoxy matrix binder of cold hardening will significantly
expand the scope of effective damage tolerant anti-friction self-lubricating material in sliding bearinas.

Keywords: surface, PTFE yarns, polyimide yarns, matrix, binder, node calorific, large-sized parts,
are fixed by adhesion, thermal stability of the composite, running wear, finite element, friction coefficient,
anti-friction coating of cold hardening.

YK 621.331

KIIACCUOPUKAIINA METOJOB OIEHKH
IOPEKTUBHOCTHU PEKYIEPATUBHOI'O TOPMOXEHUA
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tenehon +7 (3812) 44-39-23,
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He3sesak Biaaguciaas JIeoHu10BHY

OMckwmii rocyaapcTBeHHbIN yHUBepeuTeT myTei coodmenus (OmI YIIC),
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KaHIUAAT TEXHUYECKUX HAyK, TOLEHT,

tenehon +7 (3812) 44-39-23,

e-mail: NezevakWL@mail.ru

IMaTtoxun Anapeii IlerpoBuy

OMckwii rocyaapcTBeHHbIN yHUBepeuTeT myTei coodmenus (OmI'YIIC),
kaenpa «[TonBMKHOI cOCTaB IJTEKTPHUUECKHX JKEIE3HBIX TOPOT»,
MIPETOAABATENb,

tenedon +7 (3812) 44-39-23,

e-mail: Shatohin_ap@mail.ru

B crathe paccMOTpeHBI M3BECTHBIE METOJBI OLEHKH 3()D(PEKTHBHOCTH PEKYNEePaTHBHOTO TOPMOKE-
HUS, TPEAJIOKEeHA HMX KiIacCU(HKaLMs MO TPEM TPYINIaM: pacueTHO-aHAINTHYECKHE METOJbl, PacyeTHO-
CTaTUCTHYCCKUEC MCETOAbI, SKCIICPUMCHTAJIbHBIE METO/IbI. Omnurcansl JOCTOMHCTBA U HEAOCTATKHU pacCcMaTpu-
BaeMbIX MeToJ10B. [loiyueHHbIe pe3ynbTaThl MOTYT OBITH HCIIOJIB30BAHBI AJISl COBEPIICHCTBOBAHUS METOAOB
otieHkH 3 (HEKTUBHOCTH PEKYIEPATUBHOIO TOPMOXKECHHUS U IPOBEACHUS 00BEKTUBHOTO aHAJIM3a 110 BO3BPATY
3JIEKTPOIHEPTHH HA YYaCTKE CJICAOBAHHS IOE3/I0B.

Kniouesvie cnosa: pekynepaTHBHOE TOPMOXKEHHE, CHCTEMa MOHUTOPHHTA, y/eJIbHAs PEKyIeparus,
KJIACCHU(HUKAIIS METOJIOB.
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CLASSIFICATION OF ESTIMATING METHODS
OF THE REGENERATIVE BREAKING’S EFFICIENCY

Baklanov Alexander Alekseyevich
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Candidate of Technical Sciences, Associate Professor,
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Shatokhin Andrew Petrovich

Omsk State Transport University (OSTU),
Chair «Railway Rolling Stock»,

Lecturer,

phone +7 (3812) 44-39-23,

e-mail: Shatohin_ap@mail.ru

The article discusses some known estimating methods of the regenerative breaking’s efficiency. It
was offered their classification by 3 groups: the calculated and analytical methods, the calculated and
statistical methods and the experimental methods. Their merits and demerits were described. The received
results may be used for the perfecting of the estimating methods of the regenerative breaking’s efficiency
and for the conduction of the impartial analysis on return of the electric power on sections of the trains’
movement.

Keywords: regenerative breaking, the monitoring system, specific regeneration, classification of
methods.
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HCCJIEJJOBAHUE BJUSHHUSA TEMIIEPATYPbI OKPYKAIOIIEA CPEJbI
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I'ymun Anatonuniit MuxaijioBuu

JloHelknii MHCTHUTYT XKelle3HOH0pokHOTO TpancmopTa (JorlKT),
kadenpa «[ToaBIKHOM COCTAB KEJIE3HBIX JOPOTY,

KaHIUAAT TEXHUIECKUX HAyK, JIOIEHT, CTAPIINNA HAyIHBIH COTPYAHHUK,
tenedon +38 (066) 542-21-53.

PaccMoTpeHO BiMsHUE TeMIepaTypbl OKPYKarOIIel cpeibl Ha pab0TOCIIOCOOHOCTD KPBIIICK ITUINH-
IPOB TEIUIOBO3HBIX IW3EJIeH, YCTAHOBIEHO, YTO OJHUM W3 OCHOBHBIX (DaKTOPOB, BIHSIONIUX HA OJITOBEY-
HOCTb, SBJISETCSI MHTEHCUBHOCTH OTBOJA TEILIa OT UX MOBEPXHOCTU. J[JIsl MOBBIICHUS TOJITOBEYHOCTH KPhI-
IIeK MWIMHAPOB TEOPETUYECCKH HEOOXOIUMO CTPEMHTHCSA K CHUKCHHIO TUIOTHOCTH TEIUIOBOTO IOTOKA IPHU
OXJIXKIECHUHN TA3EIIS.

Knrouegvle cnosa: TEMIOBO3HBIM AW3ETb, KPBINIKA IMUIXHAPOB, OTHEBOE THUIIE, TEeMIEpaTypHbBIS
HaIpPsDKEHUS, IJIOTHOCTh TEIJIOBOTO TOTOKA, KO (HUITMSHT TETUIOOTAaYH, TEIUIOU30JIAIIUOHHBIN SKPaH.

RESEARCH OF INFLUENCE ENVIRONMENT TEMPERATURE
ON SERVICEABILITY OF CYLINDER COVERS OF DIESEL
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Gushin Anatoly Michailovich
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The influence environment temperature on serviceability of cylinder covers of diesel engine locomo-
tives is considered. It is obtained that one of the main factor, influencing upon longevity, is an intensity of
the tap of the heat from their surfaces. For increasing of longevity of cylinder covers it is theoretically neces-
sary to strive to reduction of density of the thermal flow by cooling the diesel.

Keywords: diesel engine locomotive, cylinder heads, fire bilge, temperature pressure, density of den-
sity of a thermal flow, heat transfer coefficient, heat shield.
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OTPABOTKA METOJUKH UCCJIEJOBAHUA IMPOYHOCTHU
BAT'OHHbBIX KOHCTPYKIIMU U3 AJTIOMMUHUEBBIX CIIJIABOB

KykoB Anexcanap CepreeBuyd

3akpeiToe aKHOHEepHOe obuiecTBo Hayunas opranusanus

«TBepckoit nacTuTyT Baronoctpoerns» (3AO HO «THUBy),

170003, r. Trepb, Cankr-IleTepOyprckoe mocce, 45,

naboparopus «Ky30Ba, BHyTpeHHEe 000pyI0BaHUE MACCAKUPCKUX BaroHoB 1 CAIIP»,
WHXXEHED,

tenepon +7 (4822) 79-40-34,

e-mail: tivlab10@yandex.ru

HpHBeneHa METOJUMKA HUCCICAOBAHUA IIPOYHOCTU BarOHHBIX KOHCTp}IKLII/Iﬁ n3 AJIFOMHHHCBBIX CIIJIa-
BOB. PaCCMOTpeHO MPUMEHCHUEC MCTOAUKHU IIPU UCHIBITAHUU MEKBArOHHOI'O IIEPEXOaa.

Knioueswie crosa: meronuka paC'-IéTHO'3KCHepI/IMeHTaJ'II)HI>IX HCCHCHOB&HHﬁ, METOJA KOHCYHBIX 3JIC-
MCHTOB, METOJ TCH30OMETPUPOBAHUA.
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Zhukov Alexander Sergeyevich

Closely-Held Stock Company «Scientific Organizationy,

Tver Institute of Railway Car Building,

45-g, St.-Petersburg Highway, Tver, 170003, Russia,

Laboratory «Carbody, Interior Equipment of Passenger Wagons and CAD»,
Engineer,

phone +7 (4822) 79-40-34,

e-mail: tivlab10@yandex.ru

The research method of wagon’s strength constructions from aluminium alloys is offered. The appli-
cation of method at intercar gangway testing is considered.

Keywords: the method of calculation-experimental studies, the finite-element method, the strain
measurement.

VIIK 629.423.1 + 06

AJITOPUTM MOBBIIIEHUS SHEPTETUYECKON Y®®EKTUBHOCTHU
SJIEKTPOBO30B C ACUHXPOHHBIM TATI'OBbBIM IIPUBOJOM
IIPU IMUTAHUU OT CETH NOCTOAHHOI'O TOKA

3apudbsin Anekcanap AjeKcaHapoBuY (MJ1.),

PocToBckuii rocyiapcTBeHHBIN YyHUBEpCUTET myTei coobmenus» (PI'YIIC),

344038, r. Poctos-Ha-/lony, mi. PoctoBckoro Crpenkosoro ITonka Haponnoro Onomuenus, 1. 2,
Kadeapa «DIEeKTpUIECKHE MAIMHBI U arnapaTs,

ACTIHPAHT 3209HOT0 00yUYCHHS,

tenedon + 7-904-347-94-83,

e-mail : zar.plgrph@gmail.com

00O «TPTpancy,
346413, r. HoBouepkacck, yi. MamnHocTpouTene, 1. 3,
WH)XEHEP I10 TATOBBIM CHCTEMaM 2-i KaTeropuH.

ChopmynupoBaHbl IPEJIOKEHUS, HAMPABICHHbBIC HA MOBBIIICHUE YHEPTO3IPPEKTUBHOCTH IIEKTPO-
BO30B C ACHHXPOHHBIM TATOBBIM MPUBOJIOM IIPU padOTe C HEMOTHOW HArpy3kou. IIpenioxken aroput™m pe-
TYJIMPOBAHMS YHCIAa TATOBBIX JBHraTelneii, obecneunBaromuii cradmmmianuio KI1JI anexTpoBo3a Bo BceM
Juana3zoHe Harpy3ok. IlocTpoeHa KOMIIBIOTEpHAs MOZEIb M0€3/1a, COCTOSLIErO U3 3JEKTPOBO3a U BarOHOB,
MIPHYEM 3JIEKTPOBO3 IMPEICTABIAECT COO0M YIpaBIsieMyl0o 3JEKTPOMEXaHHYECKYIO0 CUCTEMY, B KOTOpPOW pea-
JIU30BaHa BO3MOXKHOCTh ITOOCHOTO (MHAMBH/YaJbHOTO) PEryJUPOBaHUs CHIIBI TATH. [IpoBeeHO KOMIbIO-
TEPHOE MOJEIHPOBAHUE, PE3YIBTATHl KOTOPOTO MOKa3alK BBICOKYIO 3((EKTHBHOCTh IpeJiaraeMoi ajar-
TUBHON aBTOMAaTHUYECKON CUCTEMbI YIIPABJIEHUSI MHOTOJBUTaTEIbHBIM TATOBBIM ITPUBOIOM 3JIEKTPOBO3a.

IToydeHna oreHKa CHWKEHUS SHEPromoTPeONIeHHs Ha TATy moe3nia — okoyo 25 % Ui ydacTka
Mocksa — Ps3anb. [TpakTrueckas 3HaUMMOCTh paOOThI 00YCIOBICHA SKOHOMUYECKUM 3P PEKTOM, MoTydae-
MbIM IPU CHMXKEHUU Pacxo/ia AIEKTPUUECKON SJHEPTUHU Ha TATY.
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Kniouesvie cnosa: sHepretndeckas 3(pQeKTHBHOCTh JTOKOMOTHBHOW TSTH MpPH paboOTe C HEMOIHOU
Harpy3Kou, 3JIEKTpPOBO3 C ACHHXPOHHBIM TSTOBBIM IMPHUBOAOM, AITOPUTM aJaNTUBHOTO aBTOMATHYECKOIO
VIPAaBJICHUS] MHOT'OJIBUTATEIBHBIM TATOBBIM IIPUBOIOM 3JIEKTPOBO3A.

ALGORITHM FOR INCREASING THE ENERGY EFFICIENCY
OF ELECTRIC LOCOMOTIVES WITH ASYNCHRONOUS TRACTION DRIVE
FEEDING FROM DC CONTACT NETWORK

Zarifiyan Alexander Alexandrovich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair Chair «Electrical Machines and Devicesy,

Postgraduate,

phone + 7-904-347-94-83,

e-mail : zar.plgrph@gmail.com

«TRTrans» LLC,
3, Mashinostroiteley str., Novocherkassk, 346413, Russia,
Traction Systems Engineer 2™ Category.

The proposals for improving the energy efficiency of electric locomotives with asynchronous trac-
tion drive when operating with partial load are formulated. An algorithm for regulating the number of trac-
tion engines which ensures the stabilization of the electric locomotive’s efficiency coefficient across all the
range of loads is constructed. A computer model of a train consisting of an electrical locomotive and several
carriages was built, with the locomotive presented as a controllable electromechanical system in which pos-
sibility of axial (individual) regulation of locomotive power is realized. Computer simulation results indicat-
ed high efficiency of the proposed adaptive automated system for managing multi-engine locomotive driving
units.

Power consumption for locomotive traction was reduced up to 25 % for Moscow — Ryazan section.
The practical significance is to reduce the consumption of electric energy for locomotive traction that gives
the economic benefits.

Keywords: energy efficiency of locomotive traction, partial load, electric locomotive with asynchro-
nous traction drive unit, algorithm of adaptive automated control system, multi-engine locomotive traction
drive.
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ONTUMM3AIIUSI AKTUBHOH YACTU BEHTUJIbHO-UHJIYKTOPHOI'O
SJIEKTPO/JABUT'ATEJISA

Herpymun Anexcanap mMurpuesny

PocToBckuii rocynapcTBeHHBIN yHUBEpCcUTET myTelt coobmenus (PIYIIC),

344038, r. Pocror-Ha-Jlony, mwi. PoctoBckoro Crpenkosoro [Tonka HapogHoro Onosgenus, 1. 2,
kadeapa «DIIEKTPUUCSCKUI TIOJIBUKHON COCTaBY,

JIOKTOP TEXHUUYECKUX HayK, mpodeccop, 3aBeayommii kadeapoi,

tenehon +7 (863) 27-26-321,

e-mail: alex331685@yandex.ru

Kamy6a Asnexcanap BukropoBuyu

PocroBckmii rocygapcTBeHHbIH yHUBepeuTeT myTer cooOmenus (PI'VIIC),
kadeapa «DIEKTPUIECKUN TOABHKHOM cOCTaBy,

CTYZEHT,

tenedon +7 (952) 605-60-66,

e-mail: kashuba-av@mail.ru

IIpuBenmeHs pe3yIbTaThl ONITUMH3AIIUN TEOMETPUN aKTUBHOM YaCTH BEHTWJIHBHO-UHIYKTOPHOTO JBU-
raTes 0 KPUTEPUI0 MUHUMYyMa BEITUIMHBI ITyJIbCAITUH JIEKTPOMAarHUTHOTO MOMEHTa. PaccMoTpeH momxon
MIOIIArOBOTO IPOEKTHPOBAHUS ABUTATEIS C MIPUMEHEHHEM METOI0B ontuMm3anuu Monte-Kapio n Hemme-
pa-Muna.

Knouesvie cnosa: BEHTUIHHO-UHAYKTOPHAST MallliHA, onrTuMu3aIus, Mmeton Hemagepa-Muna, meTon
Mownre-Kapiio, nynbcanuu 371€KTpOMarHiTHOIO MOMEHTA.
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OPTIMIZATION OF ACTIVE PART OF SWITCHED RELUCTANCE MOTOR

Petrushin Alexander Dmitrievich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Head of Chair «Electric Rolling Stock»,

Doctor of Technical Science, Professor,

phone +7 (863) 272-63-21,

e-mail: alex331685@yandex.ru

Kashuba Alexander Viktorovich

Rostov State Transport University (RSTU),
Chair «Electric Rolling Stocky,
Undergraduate,

phone +7 (952) 605-60-66,

e-mail: kashuba-av@mail.ru

The results of geometry optimization teeth zone switched reluctance motor on the criterion of a min-
imum electromagnetic torque ripple are given. The step method of designing the engine was examined with
using the Monte Carlo optimization methods and Nelder-Mead.

Keywords: switched reluctance machine, the optimization, method of Nelder-Mead, Monte Carlo
method, the ripple of the electromagnetic torque.
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CHUHTE3 YIIPABJIEHUS C AIILAHTAHI/IEI?'I K HEKOHTPOJINPYEMbBIM
BO3JEUCTBUAM B HEYCTOUYHNBOM COCTOAHUH

KocrorioroB AHapeii AjiekcaHapoBu4

PocToBckwmit rocynapcTBeHHbIH yHHBEpcHUTET IyTeit coobmerns (PTYIIC),

344038, r. PoctoB-Ha-/ony, mi. PoctoBckoro CrpenkoBoro Ilonka Haponnoro Onomuenus, 1. 2,
kadenpa «MHDOpMaTHKaY,

JOKTOP TEXHUYECKUX HavK, mpodeccop,

tenepon +7-918-553-92-24,

e-mail: kostoglotov@me.com

JIssmenko 305 BiaagumupoBna

PocroBckwmii rocypapcTBeHHbIH yHUBepeuTeT myTer coobmenus (PI'VIIC),
kadenpa «MHDOpMaTHKaY,

ACIMPaHT,

tenedon +7-903-474-50-37,

e-mail: lyshchenko.zoya@mail.ru

Jlazapenko Cepreii BanepreBn4

JloHcKol TrocyaapcTBeHHbIH TexHuueckuit yausepeutet (AI'TY),
344000, r. PoctoB-Ha-/ony, . ['arapuna, a. 1,

KaHAMJAT TEXHUYECKUX HayK, JOKTOPAHT,

tenedon +7-905-45-68-660,

e-mail: rh3311@mail.ru

9KCHJ’IyaTaI_H/I$I TPAHCHOPTHBIX CHUCTEM CBA3dHA C UCIOJB30BAHUCM MAaHUITYIIATOPOB PA3JIMYIHOTO
Ha3HAa4YCHUsI, (bYHKL[I/IOHI/IpOBaHI/Ie KOTOPBIX OIIPCACIACTCA aJIrOpUTMaMu YIPAaBJICHUSA, PCATU3YIOUIUMU
ABMKCHHUC I10 3aJaHHOMY 3aKOHY B IMOJIOXXCHUHN HCYCTOﬁqHBOFO paBHOBECHU. B YCIIOBUAX HECKOHTPOJIUPYC-
MBIX BO3HCﬁCTBHﬁ 3(1)(1)6KTI/IBHOCTL TPAAULIHUOHHLIX AJITOPUTMOB CHHKACTCA. B pa60Te paccMaTpuBacCTCA
HOBBIH noaxoa CHHTC3a YIIPABJICHUSA HAa OCHOBC 06T)C}_II/IHGHHOF0 MNpUHIAIIA MAKCUMYyMa, MaTCMAaTHUYCCKOC
BBIPAXKCHHUE KOTOPOr'o 3aKJI04YacTCsad B JOCTUIKCHUH (1)YHKL[I/I€I>'I O606HleHHOI>'I MOIIMHOCTH MAaKCHUMaJIbHOI'O
3HAYUYCHU Ha OINTUMAJIBHBIX YIHPABJICHUAX. VcTaHOBICHEI 3aBUCUMOCTHU, KOTOPBIC OIPCACIAOT THICPIIO-
BCPXHOCTH IMNCPCKIIIOUCHUA YIIPABJICHUS. DTO0 MO3BOJIICT HANTH 3aKOHBI y1paBJICHUA C a}_'[aHTaL[I/IGf/i K HCKOH-
TPOJIUPYCMBIM BO3MYIICHUAM OOJIBIIION AMIUIUTY ABI.

Knioueswie cnosa: CHUHTC3, aJalITUBHOC YIIPABJICHUC, Z[Byx3BeHHI:II>i MasiTHUK, MAHUITYJIATOP, 00%5-
e,[[HHeHHLIfI IIPUHOMUIT MAKCUMYMa.
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SYNTHESIS OF CONTROL WITH ADAPTATION TO UNCONTROLING
INFLUENCE ON THE UNSTABLE CONDITION

Kostoglotov Andrey Alexandrovich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Informatics»,

Doctor of Technical Science, Professor,

phone +7-918-553-92-24,

e-mail: kostoglotov@me.com

Lyashchenko Zoya Vladimirovna
Rostov State Transport University (RSTU),
Chair «Informaticsy,

Postgraduate,

phone +7-903-474-50-37.

e-mail: lyshchenko.zoya@mail.ru

Lazarenko Sergey Valeryevich

Don State Technical University (DSTU),

1, Gagarin sg., Rostov-on-Don, 344000, Russia,
Candidate of Technical Sciences, Associate Professor,
phone +7-905-45-68-660,

e-mail: rh3311@mail.ru

Operation of transport systems is associated with the use of manipulators for various purposes, the
functioning of which is determined by the control algorithms that implement traffic on a given law in the
state of unstable equilibrium. Under the conditions of uncontrolled impacts the effectiveness of traditional
algorithms reduced. The paper deals with the synthesis of new management approach based on the combined
maximum principle, the mathematical expression of which is to achieve the function of the generalized
power maximum value on optimal control. The dependencies that determine the control switching
hypersurface are set. It allows you to find control laws adapting to uncontrolled disturbances of high
amplitude.

Keywords: synthesis, adaptive control, a two-tier pendulum arm, the combined maximum principle.
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AMHJII/ITYI[HO—(I)A3OB])‘IJI7I CUHTE3 ONTUMAJIbHOM
IO MAPETO AHTEHHOU PEHIETKH

be3yriioB AHTOH ApkaJbeBHY

PocroBckuii-Ha-J{oHy HayYHO-HCCIIE0BATENECKUM HHCTUTYT PaldoCBs3Y,
344038, r. PocroB-na-/lony, yin. Haucena, a. 130,

PYKOBOJHTENb TPYIIIIHI,

tenedon +7-903-431-47-84.

JInTBuHOB AJiekceil BaxumMoBu4

Pocrosckuii-Ha-J{oHy Hay4HO-UCCIIE10BATEIbCKAA HHCTUTYT PAJHOCBA3H,
HaYaJIbHUK CEKTOPA,

tenedon +7-918-581-10-02

e-mail: alexey_litvinov@mail.ru

3emaancknii Cepreii BragumMupoBuya

KpacHogapckoe BhicIiee BOEHHOE yuminile uMeHu reaepana apmuu C.M. llItemenko,
350063, r. Kpacuonap, yn. Kpacuna, n. 4,

KaHAUJIAT TEXHUYECKUX HaYK, MPEIoaaBaTelb,

tenedon +7-961-506-60-55,

e-mail: zems1980@rambler.ru
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Mumenko Cepreii EBreHbeBu4

PocTtoBckuii rocygapcTBeHHbIH yHHBepcuTeT myTei coodmenus (PI'YIIC),

344038, r. PoctoB-Ha-J{ony, 1. PoctoBckoro Ctpenkosoro I[Monka Hapomrnoro Onomdenus, 1. 2,
kaeapa «CBs3b Ha )KEJIE3HOJAOPOKHOM TPAHCHIOPTE,

JOKTOp TEXHUYECKUX HayK, podeccop,

tenedon +7-903-472-13-59,

e-mail: mihome@yandex.ru

[Ipemnoxen METO aMILTUTYHO-(ha30BOT0 MHOTOKPUTEPUAIBHOTO CUHTE3a aHTCHHOM PEUISTKH, OTI-
TuManbHOM 1o [Tapero. MeToa oCHOBaH Ha MpECTaBICHUH UCXOHOM 3a/]Ja4i CHHTE3a aHTEHHOU PEelIeTKH B
BHJIC MIOCIEAOBATEILHO PEIIaeMbIX YaCTHBIX 3a]a4 Majod pasmepHocTu. Kaxkas u3 yacTHBIX 3a/1a4 3aKII0-
YJaeTcs B ONpeNelIeHHH ONTHMaJbHBIX 1O [lapero mapaMeTpoB aMIUMTyIHO-(Da30BOTO pacmpeneieHus I0-
MOJIHUTENFHOTO TAPIIUAIBHOTO JIyYa, J00aBIsIEeMOro K HMCXOIHOW auarpamMme HampaBieHHOCTH. [lomck
ONTUMAJIbHBIX MTAPAMETPOB MAPIUATHHOTO JTy4a OCYIIECTBIISICTCS HA OCHOBE 3BOJIOIIMOHHOTO aJITOPUTMA.

OT60p perieHnit OCYIIECTBISIETCA ITyTEM COTOCTABJICHUS 3HAYSHUH YaCTHBIX IENEBBIX (YHKIIWA B
JIOKQJIBHBIX O0JIACTSIX MHOXKECTBA JIOMYCTUMBIX pemieHuid. [10 OKOHYaHWU UTepanuii OCYIIECTBISETCS CpaB-
HEHHUE pelIeHni MHOXECTBa, allpOKCUMHUPYIOMEro yJacTok ¢ponra IlapeTo u BIOOp €AIMHCTBEHHOTO pe-
HICHUSL.

Kntouegvle cnosa: aHTeHHas pellieTKa, aMIUITHTYIHO-(Da30BbIi CHHTE3, MHOTOKPUTEPHAIIbHAS ONTH-
MHU3alys, C-)BOIIIOHI/IOHHI)II\/'I AJITOPUTM, HapHHaJILHLIﬁ JIyd.

AMPLITUDE-PHASE SYNTHESIS OF PARETO OPTIMAL ANTENNA ARRAY

Bezuglov Anton Arkadyevich

Rostov Science Research Institute of Radiocommunications,
130, Nansena str., Rostov-on-Don, 344038, Russia,

Head of Group,

phone +7-903-431-47-84.

Litvinov Aleksey Vadimovich

Rostov Science Research Institute of Radiocommunications,
Chief of Sector,

phone +7-918-581-10-02,

e-mail: alexey_litvinov@mail.ru

Zemlyanskiy Sergey Vladimirovich

Krasnodar Higher Military College named after General of the Army S.M. Shtemenko,
4, Krasina str., Krasnodar, 350063, Russia,

Candidate of Technical Science, Lecturer,

phone +7-961-506-60-55,

e-mail: zems1980@rambler.ru

Mishchenko Sergey Yevgenyevich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Communications on the Railway Transport»,

Doctor of Technical Sciences, Professor,

phone +7-903-47-21-359,

e-mail: mihome@yandex.ru

A method of multi-criterial amplitude-phase synthesis of array antenna was suggested. The method
is based on the representation of the original problem of synthesis of antenna array as a series of solved par-
ticular problems of small dimension. Each of the individual tasks consists of determination the Pareto opti-
mal parameters of amplitude-phase distribution of the additional partial beam which is to be added to the ini-
tial radiation pattern.

The search for optimal parameters of the partial beam is based on an evolutionary algorithm. Ob-
tained decisions are made by comparing the values of the particular fitness-functions in local regions of the
set of feasible solutions. At the end of iteration the comparison of the solution approximating the Pareto front
portion is done and the single decision of problem is chosen.

Keywords: array antenna, amplitude-phase synthesis, multi-critetial jptimization, evolutionary algo-
rithm, partial beam.
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HOBBINNEHUE HAJAEKHOCTHU INEPEBO30OYHOI'O IMPOUHECCA
HA T'PY3OHAIPS)KEHHBIX HAIIPABJIEHUAX
CEBEPO-KABKA3CKOMHM KEJIE3HOU JOPOI'M

Bbousun JImutpuii BacuiaseBu4

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTer coobmenus (PIVYIIC),

344038, r. PoctoB-Ha-J{ony, 1. PoctoBckoro Ctpenkosoro I[Nonka Hapomrnoro Onomdenus, 1. 2,
kadenpa «Jloructuka u yrnpaBieHHe TPAaHCIOPTHBIMUA CHCTEMAMUY,

KaHIUAAT TEXHUIECKUX HayK, NOLCHT,

tenepon +7 (863) 272-64-14.

YeboTapeBa EBrenusi AnapeeBHa

PocToBckwmit rocynapcTBeHHBIH yHUBEpcHUTET IyTelt coobmenns (PTYIIC),
kadenpa «YpaBiieHUE 3KCILTyaTallMOHHON paboTon,

KaHAUJIAT TEXHUYECKUX HAYK, TOICHT,

tenepon +7 (863) 272-64-44,

e-mail: Abrosmova@ya.ru

Yeborapes Baagumup BsiueciaBoBuy

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTel coobmmenus (PIYIIC),
kadenpa «YpaBieHHe dKCILTyaTallMOHHON paboTom»,

ACIMPaHT,

tenedon +7 (863) 272-64-44.

B craThe BBINONHEH aHAIM3 TEXHOJOTMYECKUX HapylleHu#, nonmymeHHbx Ha CeBepo-KaBkazckoit

YKeJle3HOH nopore. BeIsABIeHb OCHOBHBIE 3aTPYJHEHHS NPH OPTaHU3ALMHU JBMXKEHUS HA TPY30HAIPSKEHHBIX
JKEJIE3HONOPOXKHBIX HANpPABJICHUAX, NPUBOMALINE K CHIDKCHHIO KAauyeCTBA BBIOJIHEHUS HOPMAaTHBHOIO
rpaduka ApwkeHus. CHCTEMAaTU3UPOBAHBI OCHOBHBIE MEPOIPUSATHS MO IMOBBILICHUIO HAAEKHOCTH IIEpe-
BO30YHOTO IIpoLecca.

Kniouesvie cnosa: opraHuzanusi TPaHCIOPTHOI'O IMPOU3BOJCTBA, JKEIE3HOIOPOXKHBIM TpPaHCIOPT,

rpaduK IBUKCHUS TIOC3/I0B, HAJIGKHOCTD, 0€30M1aCHOCTh, MEPOIIPUSITHS, 3PPEKTUBHOCTS.

IMPROVING THE RELIABILITY OF THE TRANSPORTATION PROCESS
ON CONGESTED AREAS OF THE NORTH-CAUCASIAN RAILWAY

Botsvin Dmitriy Vasilyevich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovoao Polka Narodnogo Opolchenia sg., Rostov-on-Don, 344038, Russia,
Char «Logistics and Management of Transport Systemsy,

Candidate of Technical Sciences, Associate Professor,

phone +7 (863) 272-64-14.

Chebotareva Yevaeniva Andrevevna

Rostov State Transport University (RSTU),

Char «Management of Maintenance Worksy,
Candidate of Technical Sciences, Associate Professor,
phone +7 (863) 272-64-44,

e-mail: Abrosmova@ya.ru

Chebotarev Vladimir Vvacheslavovich
Rostov State Transport University (RSTU),
Char «Management of Maintenance Works»,
Graduate,

phone + 7(863) 272-64-44.

This article gives an analysis of technological violations committed in the North-Caucasian railway.

The basic difficulty in the organization of railway traffic on the congested lines, leading to a decrease in the
guality of implementation of the requlatory timetable is obtained. The basic measures for improving reliabil-
ity of the transportation process are systematized.

Keywords: organization of transport production, rail transport, train schedule, reliability, security, ac-

tivities, effectiveness.
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METOIbI PAIIMOHAJIBHOI'O PASMEIIEHUSA JIOTUCTUYECKUX
TPAHCIIOPTHO-CKJVIAJJCKUX KOMIVIEKCOB U PACHPEJIEJEHUA
I'PY30IIOTOKOB B KPYIIHBIX I'OPOJACKHUX AI'VIOMEPALIUAX

Yucaos Ouaer HukonaeBuu

PocToBckwmit rocynapcTBeHHBIH yHUBEpCcHUTET IyTeit coobmenus (PIYIIC),

344038, r. Pocto-Ha-/lony, 1. PoctoBckoro CtpenkoBoro Ilonka Haponnoro Omnomuenus, a. 2,
kadenpa «CTaHIUU ¥ Tpy30Basi paboTay,

JIOKTOP TEXHUYECKUX HAYK, podeccop, 3aBeayroniuii kadeapoi,

tenepon +7 (863) 272-63-23,

e-mail : o_chislov@mail.ru

Tpanenos Baagumup Bukroposuy

PocToBckwmit rocynapcTBeHHBINH yHUBEpCHUTET IyTeit coobmenuns (PTYIIC),
kadeapa «CraHH U rpy30Bas padoTay,

ACCHCTEHT,

tenedon +7 (863) 200-42-01,

e-mail: Vladimir.trapenov@mail.ru

PaccMoTpensl mpoOIeMHbIe acIeKThl Pa3BUTHS TPY30BBIX M MACCAKUPCKUX YCTPOHCTB B TPAHCHOPT-
HBIX y31ax. [Ipemnokena kimaccupukanus TpaHCIIOPTHBIX Y3JIOB B 3aBHCHMOCTH OT Pa3MEpOB HACEICHHBIX
IIYHKTOB, a TaKXC BBIACJIICHBI Y3JIbl IO IPU3HAKY B3aWMHOI'0 PACIIOJIOXKCHHA OCHOBHBIX KOMIIJICKCOB
YCTPOWCTB, Pa3IMYHBIX BUIOB TPAHCIIOPTA. BRIMONHEH aHAIHN3 TEXHHYECKUX PEIIeHHH 1 pobsieM B hopmHu-
poBaHUM OOBEINHEHHOW CKIIAJICKON CHCTEMBI TPAHCIIOPTHOTO Y371a, KOTOPBIH MO3BOJIMI MMOCTPOUTH IPHYHH-
HO-CJICACTBCHHYIO JUarpaMmy KJ'IaCCI/I(bI/IKaHI/IOHHI)IX MPU3HAKOB TPAHCIIOPTHO-CKIIAICKMX KOMILICKCOB.
Paccuntan BapmaHT B3aMMOAEHCTBUS JIOTHCTHYECKMX TEPMUHAJIOB C TpeJlaraeMoil TpaHCHOPTHO-
CKJIAJICKOH CEThIO y3Jla ¢ TIOMOUIBIO TPaBUTAIMOHHON MOJIENH, ITyTeM MOJIU(PHUKALNU 3HAYCHUS KOAPPHIIU-
€HTa IPOTOPIUOHATFHOCTH. Pe3yapTaToM paboThI SBISETCS BOZMOKHOCTH BBIOOpA (110 cXeMe «KOMIIOHOBKH
MPON3BOJICTBEHHO-TPAHCIIOPTHO-CKIIAZCKAX 0OBEKTOB y3I1a») IIEIeCO00pa3HOro BapHaHTa pa3Bo3a rpy30ro-
TOKa B 3aBUCUMOCTH OT BCJIMYMHBI TPAHCIIOPTHOI'O TATOTCHUA.

Knrouesvie cnosa’ TpaHCTIOPTHO-CKIIAZCKON KOMIUIEKC, Kiaccu(uKams, Ko3Q(UIUESHT MPOIIOPIHO-
HAJIbHOCTH, TPAHCHIOPTHBIA y3el, (POPMUPOBAaHHE, TPAHCIIOPTHBIE PACXO/bI, TOPOICKAs arjioMepanus, rpaBy-
TAIMOHHBIN METOJI, METO/I IICHTPA TSHKECTH 00BbEKTOB, SKOHOMHKO-MAaTeMaTHYECKHI METOI, METOI «Buaiby,
METOJI MHOTOKPUTEPHAIBHBIX B3BEIICHHBIX OIICHOK, METO MPOOHOH TOUkH, MoJiesb «Bon TyHeHay.

RATIONAL PRACTICING METHODS OF LOCATION LOGISTICS
AND WAREHOUSE TRANSPORTATION CENTERS AND DISTRIBUTION
TRAFFIC FLOWS IN LARGE URBAN AGGLOMERATIONS

Chislov Oleg Nikolaevich
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Trapenov Vladimir Viktorovich
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phone +7 (863) 200-42-01,

e-mail: Vladimir.trapenov@mail.ru

The article deals with the problematic aspects of the placement of cargo and passenger devices at
crossings. The classification of traffic centers depending on the size of the settlements’ areas and the allocat-
ed sites on the basis of mutual arrangement of bases-complexes devices and different modes of transport are
obtained. The analysis of technical solutions-tions and problems in forming a unified storage system
transport hub, enabling a causal diagram classifications trans-Taylor-storage facilities is done. The version of
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the interaction of logistics terminals with the location of the proposed transport and storage network node
using the gravity model by modifying the values of the coefficient of proportionality are designed. The result
of the research is a choice of (on a «build production and transport and storage facilities node») expedient
option hydrating traffic, based on the «value of the trans-tailor gravity».

Keywords: freight warehouse, classification, the coefficient of proportionality, the transport hub, the
formation, transportation, urban agglomeration, gravity method, the center of gravity of the objects of eco-
nomic-mathematical method, «Vial» Me-Todd, multicriteria weighted assessment method test points, model
«Vaughn Tooneny.
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HNPEJHANIPAKEHHBIMU INTOJIMMEPHBIMHA
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[Mpencraiens! gaHHBIE 0 HauOoOJNEe PACPOCTPAHEHHBIX KOHCTPYKTHBHBIX (hOpMax IJIaBHBIX OaJloK
KEJIe300€TOHHBIX TMPOJIETHBIX CTPOCHUH, IKCILUTyaTUPYEMBIX Ha ceTH keie3HbIX popor OAO «PX]» u cetn
(denepanbHBIX aBTOMOOMIIBHBIX JOpOr OOIIero mosib3oBaHus. l[IpoBefeHa TpyIITUPOBKA KeIe300eTOHHBIX
MIPOJIETHBIX CTPOEHMI M0 CpoKaM 3KcruryaTanuu. [IpuBeeHsl JaHHBIE O COBPEMEHHBIX Harpy3kax Ha CEeTH
aBTOMOOMJIBHBIX J0opor U skene3Hslx gqopor OAO «PX» u ux pocre. BolsiBieHsl Hanbonee TUITUYHBIE He-
WCTIPAaBHOCTH, BIHUSIONINE HA CHIDKEHHE TPY30MOJABEMHOCTH JKEIe300€TOHHBIX MPOJIETHBIX CTPOCHUH MO-
CTOB, IOBPEXICHUS M OTCTYIUICHUS OT TPeOOBAaHMI HOPMATUBHBIX IOKYMEHTOB IPH 3KCILUTyaTalluH >KEeJIe30-
OETOHHBIX MPOJIETHBIX cTpoeHuH Ha ceTr Jopor OAO «PX/». lns cnyyast yCuIIeHHsI TPOJIETHBIX CTPOSHUH
0e3 pa3rpy3ku oT COOCTBEHHOTO Beca MPEATIOKEH aJITOPUTM onpeaeieHus 3(pPpekTHBHOCTH BKIIIOYCHUS YCH-
JIEHWsI B COBMECTHYIO paboTy ¢ TpoJieTHhIM cTpoeHueM. CjaenaH BBIBOA O HEOOXOJWMOCTH MPHMEHEHUS
MPETHANPSDKEHHBIX TTOMMMEPHBIX KOMIO3UITMOHHBIX MaTepHalioB Ui KOMIIEHCAIMH CHUXKEHUs 3 dekTus-
HOCTH ycuieHus. [IpoBeseH maTeHTHBI MOMCK KOHCTPYKLUMH U CIIOCOOOB IMPUMEHEHHsI MPEIBapUTEIHHOTO
HaTpsOKEHUS] KOMIIO3UITMOHHBIX MaTEepPHajoB, JUIsl YCUJICHHUS JKEIe300€TOHHBIX MPOJIETHBIX cTpoeHui. [lo
WUTOraM aHaJIM3a OIpeselieH psiA TPeOOBaHUH K CUCTEME IPEABAPUTEILHOTO HAPSKEHUS! KOMIIO3UIIMOHHBIX
marepuanoB. ChopMyIupoBaHbI LeJIN U 3a1a4U UCCIIEOBaHHUS.

Knioueswie cnosa: npeqHanpssKeHHbIE MOJTMMEPHbBIE KOMITIO3UIIMOHHBIE MaTepHalibl, MOCTBI, YCUJICHHUE,
&KeJIe300€TOHHbIe OalIKy, TUIPABINYECKUNM JOMKpAT, IOBBIIIEHUE U BOCCTAHOBJICHUE HECYLIEH CIIOCOOHO-
CTH.
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PRESTRESSED POLYMERIC COMPOSITE MATERIALS
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Doctor of Technical Sciences, Professor, Head of the Chair,
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Postgraduate,
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The data of the most common forms of main structural beams of reinforced concrete superstructures
operated on the rail network of JSC «Russian Railways» and the network of federal public roads are present-
ed. The group of reinforced concrete superstructures operating terms is done. The data of the modern load
circulating on the network of highways and railways of JSC «Russian Railways» and their growth are ob-
tained. The most common faults that affect the reduction of carrying capacity of reinforced concrete bridge
spans and damages and deviations from the requirements of regulations in the operation of reinforced con-
crete superstructures at JSC «Russian Railways» road network are unhealed. In the case of the gain span
structures without unloading its own weight, an algorithm for determining the effectiveness of switching the
gain in working with spans is offered. The conclusion of the necessity for using polymer composite materials
to compensate for the decrease in amplification efficiency is found. The patented finding of structures and
methods of using pre-stressing of composite materials for strengthening concrete superstructures is deter-
mined. As a result of the analysis a number of requirements for the pre-stressing of composite materials sys-
tem are identified. The aims and objectives of the study are formulated.

Keywords: pre-stressed polymer composite materials, bridges, strengthening, reinforced concrete
beam, hydraulic jack, improving and restoring the bearing capacity.

V]IK 625.174

UCCIEJOBAHUE BJIUAHUSA UHPPAKPACHOI'O M3JYYATEJISL HA YIAJEHUE
CHET'A C ITOABU/KHBIX YACTEU CTPEJIOYHOI'O INEPEBOJA

Kommcanuenko Enena AjiekcanapoBHa

WpxyTtckuii TocymapcTBeHHBIH yHUBepcHuTeT myTeit coodmenus (Upl YIIC),
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kadenpa «llyTs u myTeBoe X03SHCTBOY,

ACIMPaHT,

tenedon +7 (924) 714-36-44,

e-mail: kolisnechenko ea@irgups.ru

BeimonHeH aHanu3 crioco00B yaneHus TBEPAbIX aTMOC(HEPHBIX OCAKOB C HIIEMEHTOB CTPEIIOYHOTO
nepeBojia. Ha ocHOBaHMYM JTaHHOTO aHaMW3a MPEJIOKEH METOJ OYUCTKH CTPEJIOYHOTrO MepeBosia OT CHera ¢
MPUMEHEHHEM HarpeBaTelIbHOTO dJIEMEHTa, IPUHIUI paOdoThl KOTOPOTO0 OCHOBAH HAa M3IyYEHHUH TETJIOBBIX
BOJIH MH(PAKpacHOTO criekTpa. [IpuBe/ieHbl pe3yabTaThl SKCIEPUMEHTATBHBIX UCCIIEIOBAHUN BO3JEHCTBUS
MPU HU3KKUX TEMIIeparypax TEIUIOBBIX BOJIH WH(PPAKPACHOTO CIIEKTPa Ha 3aCHEXKEHHBIC 3JIEMEHTHI CTPEIOY-
HOTO TepeBo/a.

Knioueswvie cnosa: cTpenovHslil iepeBol, 000rpeB, HHPPAKPACHBIN U3TydaTelb, TBEpIble aTMochep-
HBIE OCaJIKH, CHET.

RESEARCH OF INFLUENCE INFRARED RADIATION ON REMOVING SNOW
FROM MOVABLE JOINT OF THE SWITCH

Kolisnichenko Elena Alexandrovna

Irkutsk State Transport University (IrSTU),

15, Chernyshevsky st., Irkutsk, 664074, Russia,
Chair «Track and Track Facilities»,
Postgraduate,

phone +7 (924) 714-36-44,

e-mail: kolisnechenko_ea@irgups.ru

The article analyzes the methods of removing solid precipitation elements of the switch. Based on
this analysis we propose a method of cleaning the switch from snow with using heating element, the princi-
ple of operation is based on radiation heating waves of the infrared spectrum. The results of experimental
researches of influence of low temperature heating waves of the infrared spectrum to the snowy elements of
the switch are given.

Keywords: switch, heater, infrared radiator, solid precipitation, snow.
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Crpananyenko Cepreii I'eoprueBuyu

HHcTUTyT chepbl 00CTyKUBAHKS U MPEAIPUHAMATELCTBA — (hriran JIOHCKOTro rocy1apCTBEHHOTO
texunueckoro yuusepeurera (AT'TY) B 1. llaxter (MCOwUII (punwman) AT'TY),

346500, laxTel, PocToBckas o0., yiu. llleBuenko, a. 147 r,
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JIOKTOP TEXHUUYECKUX HayK, mpodeccop,

tenepon +7 (8636) 22-20-37.

Cuporkun Anapeii FOpseBnu

WucTtutyT chepnl 00CTyKMBaHUS U TIPEATPUHUMATEILCTBA — Qruinan JIOHCKOTO rocy1apCTBEHHOTO
texunueckoro yuusepceurera (IAT'TY) B 1. llaxter (MCOwUII (punwman) AT'TY),

kadeapa «TexHUKa ¥ TEXHOJIOTHH aBTOMOOHMIBHOTO TPAHCTIOPTAy,
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ObocHoBaHa HEOOXOANMOCTh MACIITA0OHOTO OCBOCHHUS MOA3EMHOI0 MPOCTPAHCTBA KPYIHBIX IOPO-
noB Poccun. Pa3zpaGoTanbl OCHOBHEIE 21eMEHTHI A (GEKTHBHOW TEXHOJIOTUH CTPOUTEIHCTBA TPAHCIIOPTHBIX
COOpYXEHHH 0e3 OrpaHHMuYCHHs TOPOXKHOTO ABWXKEHHS. B OTIMYME OT M3BECTHBIX PEICHUH MpearaeTcs
BKJIFOUEHHE B KOHCTPYKIHIO OINEPEkKArOIIEeH KPENH IEMEHTOB aKTHBHOTO PETYJIMPOBAHNS U aHKEPHBIX CH-
CTeM, YIPOYHSIOIINX TPYHTOBBI MacCHUB. PacCMOTpPEHbI OCHOBHBIE TOJIOKEHMS METOJIUKH OIpEaeTIeHHUs
HaIpsOKEHUI B ONEpeKaroniel Kpeny U MOHUTOPHMHIA MOJA3EMHOTO CTPOUTENBCTBA, MPENLyCMaTPUBAIOIINE
MIPUMEHEHNE CUCTEMBI JATYHKOB JIABJICHUS, TEH30METPUYECKUX JATUYMKOB U JATYUKOB IIepEeMEIEHHUI.

Knrouegvie cnosa: moazeMHoe COOpYKEHHE, MOHUTOPHHT, ONEpPEKAOIas Kpelb, aHKep, Hampske-
HHS, HECYIIasi CHOCOOHOCTb, Y3€JI TOAATINBOCTH.
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Postgraduate,
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The necessity of a large-scale development of underground space large Russian cities is explained.
The basic elements of an effective construction technology of transport facilities without limiting traffic are
developed. In contrast to known solutions the inclusion in the design of advanced lining elements of active
management and anchoring systems strengthening compactor array is proposed. The basic methodology for
determining the position of the stress in advanced lining and monitoring of underground construction provid-
ing the use of pressure sensors of strain sensors and displacement sensors is considered.

Keywords: underground construction, monitoring, anticipatory lining, anchor, tension, bearing ca-
pacity, the compliance unit.
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OINMMCAHUE HEJUHEMHBIMU KOIPPUIIMEHTAMHA 3ABUCUMOCTHU
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PaccMoTpen BOmpoc 0 IPaBOMEPHOCTH MCIIONB30BAHUS B OOBIKHOBEHHBIX H(PEepeHIIMANTBHBIX YpaBHE-
HHSIX MaTeMaTUUECKUX MOJIEJICH JIEKTPOTEXHUIECKHUX YCTPOHCTB ¢ MHIYKTUBHOCTSMH HETMHEHHBIX KO3 PUIIH-
€HTOB I OIIMCAaHUA SABJICHUSA MArHUTHOI'O HACBIIIICHUA. HpI/IBeZIeHI)I 000CHOBaHUA JOITYCTUMOCTHU TaKOro mnomd-
X0J1a B CIIy4asix OAMHAKOBOCTH U HEOJMHAKOBOCTH 3aKOHOB M3MEHEHHMS TOKa (MOJYJS TOKA) U 3aBUCSILEH OT
HEro NepeMEHHON COCTaBIISIIOLIENA HHIYKTUBHOCTH.

Knrouegvie cnosa: HachlllleHHE MAarHUTHOM IENH, HEMTMHEHHOCTh KPUBOW HaMarHWYWBaHUS, TPEX-
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DESCRIPTION BY NONLINEAR COEFFICIENTS OF THE CURRENT
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This article discusses the question of the legality of the use of nonlinear coefficients in simple differ-
ential equations of mathematical models in electrical devices with inductive components to describe the phe-
nomenon of magnetic saturation. The substantiation of the admissibility of such an approach in the case of
similarity and diversity of laws that change a current (absolute value of current) and depend on the induct-
ance of the variable component of it are forecasted.

Keywords: magnetic saturation, nonlinearity of magnetizing curve, three-phase induction electrical
machine, transformer, choke, mathematical model, simple differential equations, nonlinear coefficient.
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[IpuBonsTCs: pe3yabTaThl AaHAINTHYECKOIO MCCIEIOBAHUS IEPBUYHOIO MIPOAOJIEHOIO KPaeBoro 3¢-
(eKxTa B TMHEHHBIX ACHHXPOHHBIX JIBUTATEINSAX C MOMEPEYHBIM MarHUTHBIM MTOTOKOM C MCIOJIb30BaHUEM 3a-
KOHa MOJIHOrO TOoKa. IlomyyeHsl COOTHOLIEHUS A pacyeTa MarHUTHOM MHAYKLUHU B SKBUBAJEHTHOM BO3-
IYIIHOM 3a30p€ JIMHEHHOr0 aCHHXPOHHOTO ABUIATENs C IIOIEPEUYHBIM MarHUTHBIM ITIOTOKOM B PEXHME UAe-
aJIBHOTO X0J10cTOro Xoa. IlpuBenensl npumepsl pacuera.

Knrouegvle crnosa: mpononsHbIN KpaeBoi 3P PeKT, THHEWHBIH aCHHXPOHHBIA JBUTATENb, TIOTIEPEYHBINA
MarHMTHBIN MTOTOK, 3aKOH MOJIHOTO TOKAa, MArHUTHAs MHIYKITUS.
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The results of the analytical research of the primary longitudinal edge effect in linear asynchronous
motors with transverse magnetic flux using Ampere's circuital law are presented. The relationships for the
calculation of magnetic induction in an equivalent air gap of a linear asynchronous motor with transverse
magnetic flux in ideal idling mode are obtained. The examples of calculation are presented.

Keywords: longitudinal edge effect, linear asynchronous motor, transverse magnetic flux, Ampere's
circuital law, magnetic induction.
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HECTAIIMOHAPHASA PACYETHAA MOJEJIb YIIOPHOI'O HNOAINUITHUKA
CKOJIB’)KEHUSI HA OCHOBE HEJIMHEHWHOI'O PEOJIOI'MYECKOI'O
YPABHEHUS MAKCBEJIJIA C YYETOM CYIIECTBOBAHMUA
HPEAEJBHOI'O HAINIPAKEHUS CABUI'A

AxsepaueB Kamua CamenoBuy

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTer coobmenus (PIVYIIC),

344038, r. PoctoB-Ha-J{ony, 1. PoctoBckoro Ctpenkosoro I[Nonka Hapomroro Onomdenus, 1. 2,
kadenpa «Boiciias MaTemMaTHKay,

JIOKTOP TEXHUYECKUX HayK, podeccop, 3aBenyrommii kadeapoii,

tenedon +7 (863) 272-63-99,

e-mail: vm@rgups.ru

JlarynoBa Enena OJjieroua

PocToBckwmit rocynapcTBeHHbIH yHHBEpcHUTET IyTelt coobmerns (PTYIIC),
kadenpa «Boiciias MaTemMaTHKay,

KaHaAuJaT TEXHUYCCKUX HayK, JOLCHT,

tenedon +7 (863) 272-62-63,

e-mail: lagunova@rambler.ru

Coaon Koncrantun Cepreesuu

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTel coobmmenus (PIYIIC),
kadenpa «Boiciias MaTemMaTHKay,

ACIMPaHT,

tenedon +7 (863) 272-62-63,

e-mail: vm@rgups.ru

B paboTe mpuBOIMTCS METOJ pacueTa HECTAIMOHAPHON MOJENH YIOPHOTO IOAIIUITHUKA CKOIbKe-
HUS JUISL PEOJIOTUYECKOT0 HEJTMHEMHOTO ypaBHEHHs MakcBeiia ¢ y4eTOM CYLIECTBOBAaHHUS IpPeNeIbHOr0
HanpspkeHus casura. [lomydeHsl moiie CKOpOCTeH M JaBIeHUH B CMa30YHOM CIIO€, aHAITMTHYECKOE BhIpaxe-
HUE JUIs HeCylIel ClIoCOOHOCTH MOIIMITHAKA U CHITBI TpeHus. [loka3aHa ux cymiecTBeHHas 3aBUCUMOCTD OT
gucna Jlebopa 1 6e3pasmMepHOro mapameTpa IUIACTUYHOCTH MPU HAIMYHH TPEAETHHOTO HAIPSDKEHUS CABHUra
CMa304HOM kuaKocTh. [IpuBeeHa olleHKa BIUSHUS 3THX NapaMeTpoB Ha CHIIY TPEHHs M HECYIIYIO CIOCOo0-
HOCTH YIOPHOTO MOJAIIUITHAKA. PaccMOTpeH ciydaii, Koria cMa304Hast )KHUIKOCTh 00JIaaeT BI3KOYIIPYTHMH,
BS3KOIUIACTHYHBIMA U OJHOBPEMEHHO BSI3KOYNPYTrOMJIaCTUYHBIMU CBOMcTBamMu. Ha oOcHOBe 4HCIEHHOTO
aHaJlM3a CPaBHUBAIOTCS PE3yJIbTATHI.

Knrouegvle croea: yrnopHBIH MOAIIUITHAK, HECYIAsi CIOCOOHOCTD, MPEAETbHOE HAIIPSHKEHUE CIIBUTA,
napaMmeTp IJIaCTUIHOCTH, ypaBHeHHe MakcBesuia.

NON-STATIONARY CALCULATION MODEL OF THRUST BEARING BASED
ON NONLINEAR RHEOLOGICAL MAXWELL EQUATIONS WITH EXISTENCE
OF THE LIMIT SHEAR STRESS

Akhverdiev Kamill Samedovich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Head of Chair «Higher Mathematics»,

Doctor of Technical Sciences, Professor,

phone +7 (863) 272-63-99,

e-mail: vm_2@kaf.rgups.ru
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Lagunova Elena Olegovna

Rostov State Transport University (RSTU),

Chair «Higher Mathematicsy,

Candidate of Technical Sciences, Associate Professor,
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Solop Konstantin Sergeyevich

Rostov State Transport University (RSTU),
Chair «Higher Mathematicsy,
Postgraduate,

phone +7 (863) 272-62-63,

e-mail: vm@rgups.ru

The paper presents method of calculation non-stationary model of the thrust sliding bearing for rheo-
logical nonlinear Maxwell's equations of the lubricant with the existence of the limit shear stress. The veloc-
ity field and the pressure in the lubricating layer, an analytical expression for the bearing capacity of the
bearing and friction forces are obtained. The significant dependence on the Deborah number and the dimen-
sionless parameter plasticity in the presence of limiting shear stress of the lubricating fluid are shown. An
effect of these parameters on the friction force and the bearing capacity of thrust bearing are considered. The
case when the lubricating fluid has viscoelastic, and viscoelastic properties simultaneously viscoplasticity is
examined. The results on the basis of numerical analysis are compared.

Keywords: the persistent bearing, the bearing ability, limit tension of shift, plasticity parameter,
Maxwell's equation.
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MOJIEJIMPOBAHUE U ONTUMHU3AIMA KBASUJIMHENHBIX CJIOXKHBIX
CUCTEM C YUYETOM BEPOSATHOCTHOI'O XAPAKTEPA INPUOPUTETOB

Barun Bragumup CredanoBuu

MHUHHCTEPCTBO KUIHUIITHO-KOMMYHaIbHOTO X03sticTBa (JKKX) PoctoBckoii o6macTH,
MHHUCTD,

344050, r. PoctoB-Ha-/ony, yn. Couuanucruueckas, 1. 112,

JOKTOP SKOHOMHUYECKUX HayK, KAHAUJAT (PU3MKO-MaTeMaTHYECKUX HAyK, Ipodeccop,
tenedon +7 (863) 240-56-05,

e-mail: minjkh@donland.ru

IHaBnos Urops BuktopoBuyu

PocToBCKMiA TOCYIapCTBEHHBIH cTponTenbHBIN yHUBepcuTeT (PTCY),
344022, r. PoctoB-Ha-/ony, yn. Couuanuctuueckas, 1. 162,

kadenpa «Briciias MaTemaTHKay,

JIOKTOP (pU3MKO-MaTEeMaTUYECKUX HayK, Ipodeccop, 3aBeyroinuii kadeapoii,
tenedon +7 (863) 274-76-62,

e-mail: pavloviv2005@mail.ru

1-
PaccmarpuBaeTcst MynbTUILIMKaTHBHAs Henesas Gynkuus una f = F*F, ™, rae neppas nenesas
¢ynknus F, mHTErpaneHO BhIpaXkaeT TpeOOBAaHUS HEKOSH CHCTEMbI (HalpuMep, Kakoro-Imdo OI0HKETHOTO

HpeAnpusTHs) K caMoii cebe, a BTopast GpyHkuus F, orpaxaer TpeOOBaHHS HEKOTOPOIO «ONTHMH3ATOPA»
(HampuMep, COOTBETCTBYIOIIEI0 MUHHUCTEPCTBA) K pacCMaTpUBaeMoOil cuctemMe. YMHOXKEHHE B hopMyIie Uis
f osmawaer, uro Hekuit apOUTP (PETYIATOP), CIOCOOHBIN BIUATH KaK Ha Pa3BMTUE CUCTEMBI, TAK M Ha «OI-

TUMH3AaTOpPa», 3aMHTCPECOBAH B IJIOAOTBOPHOM B3aHMOHCﬁCTBHH 00enx CTPYKTYD. HpI/I 9TOM ap6HTp OITH-
pacTCd Ha pa3JIMYHBIC SKCIICPTHLIC PEKOMCHAAIINU, YTO 1'[06y>K}_IaCT cuuTarb O CJ'Iy‘-IafIHOfI BCJIIMYHHOM. HpI/I

YCIIOBHUH, YTO Fl Hu F2 MMEIOT KBa3WJIMHEHHBIM BUJ, a paclpeaelieHue CIydallHON BEIMYUHBI Ol TPOU3-
BOJIBHO, HalICHbI HEOOXOUMBIC M JOCTATOYHBIC YCIIOBHUS TOTO, YTO (hYHKIIHS f wumeer rmobanbHBIN Mak-

cumyM. [IpuBeeHbI KOHKpETHBIE IPUMEPHI U JaHA WX KaueCTBEHHASI HHTEPITPETaITHsI.
Kniouesvie cnosa: kBa3unuHelHasi cucTeMa, ONTUMH3ATOp, LieieBast GYHKIU, CIydailHble IPUOPHU-
TETHI, MI00ANBHBIH MAKCUMYM, HECITyYaiHbIe U pABHOMEPHO Pacrpe/ieieHHbIE IPHOPUTETHL.
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MODELING AND OPTIMIZATION OF QUASI-LINEAR COMPLETE SYSTEMS
WITH USING RANDOM NATURE OF PRIORITIES

Vagin Vladimir Stefanovich

Ministry of Housing and Communal Services in Rostov Region,
112, Sotsialisticheskaya str., Rostov-on-Don, 344050, Russia,
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Doctor of Economic Sciences, Professor,

phone +7 (863) 240-56-05,

e-mail: minjkh@donland.ru

Pavlov Igor Viktorovich

Rostov State University of Civil Engineering (RSUCE),

162, Sotsialisticheskaya str., Rostov-on-Don, 344022, Russia,
Head of Chair «Higher Mathematicsy,

Doctor of Physico-Mathematical Sciences, Professor,

phone +7 (863) 274-76-62,

e-mail: pavloviv2005@mail.ru

We consider the multiplicative objective function of the form f = F,“F,~*, where the first objective
function F, integrally expresses certain system requirements (for example, of some budget enterprise) to

itself, and the second function F, reflects the requirements of an «optimizer» (for example, of the relevant
ministry) to the system. Multiplication in the formula means that a referee (regulator), who can influence
both the development of the system and the «optimizer», and can be interested in fruitful cooperation of both
structures. At the same time the referee depends on a variety of expert advice that encourages consider o as

a random variable. In the case that F, and F, have quasi-linear form, and the distribution of the random pri-

ority o is arbitrary, we find necessary and sufficient conditions that the function f has a global maximum.

The concrete examples and their interpretation are given.
Keywords: quasi-linear system, optimizer, objective function, random priorities, global maximum,
deterministic and uniform distribution.
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OBJAJAIOUIETO JEMII®UPYIOIIMMU CBOMCTBAMU

I'apmonuna Anacracus HuxonaeBna
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tenedon +7-988-547-81-19,
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Konotyn Enena AnekcanagpoBHa
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kaenpa «BaroHsry,

KaHIUAAT TEXHUYECKUX HAyK, TOLEHT,

tenepon +7-928-901-09-82,

e-mail: vm_2@kaf.rgups.ru

B nanHO#I paboTe HAa OCHOBE HEIMHEWHOTO YpaBHEHUS NBIDKEHUS HECKUMAEMOH 3JIEKTPOTPOBOIS-
el KUJIKOCTH, YUUTHIBAs CHUJIbI MHEPIMH, YPaBHEHUE HEPa3pbIBHOCTH M ypaBHeHHE JlapcH, mpHBOAMTCA
THJIPOIMHAMUYECKasl pacyeTHasl MOJIelTb YIIOPHOTO MOJIIMITHAKA CKOJIBXEHHUs, KOTOPBI 00anaer nemrdu-
PYIOIMMHU CBOWCTBaMHU.

Kniouesvie cnosa: 3neKTponpoBoAdlIas CMa3Ka, CUIA TPEHUs, YIOPHBIN IMOALIMIIHUK, HECYIasl CIIo-
COOHOCTb, CHJIa MHEPLIMU, MATHUTHOE I10JI€.

168



mailto:pavloviv2005@mail.ru

ISSN 0201-727X BECTHHUK PI'YIIC Ne 1/2016

NONLINEAR EFFECTS OF ELECTRICALLY CONDUCTIVE LUBRICANT
ON THRUST BEARING OPERATING CHARACTERISTICS
WITH DAMPING PROPERTIES

Garmonina Anastasia Nikolayevna
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Kopotun Elena Alexandrovna

Rostov State Transport University (RSTU),
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Candidate of Technical Sciences, Associate Professor,
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In this paper, on the basis of nonlinear equations of motion an incompressible electroconductive lig-
uid considering the inertia force, the equation of continuity and equation Darcy, the hydrodynamic model of
calculated thrust sliding bearing which has damping properties is offered.

Keywords: electrically conductive lubricant, the friction force, thrust bearing, bearing.
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TPEFOBAHUA K O®OPMIIEHHIO CTATEH
JUIA ITIYBITUKALIHA B KYPHAJIE « BECTHUK PI'YIIC»

1 Marepuanbl craTeii IPeICTaBISIOT B BHJEC TEKCTOB, OT(OPMAaTHPOBAHHBIX U PacIieyaTaHHBIX
Ha JIa3epHOM HJIM CTPYHHOM HpHUHTEepe (MPUTOAHBIX Uil CKaHMPOBaHWs) Ha Oenoit Oymare ¢opmara A4
(210x297 mm) B ogHOM 3K3eMILTsIpe. PexoMeHyemblii 00beM ctathi — 4—10 cTpaHmil.

OIHOBPEMEHHO TEKCT MPEACTAaBISIOT B BUe (aiina Ha CD-aucke B TekcTroBoM penaktope \Word for
Windows, mpudT Times New Roman, 11 pt, MeXCTpOUHBI MHTEPBAI — OAWHAPHBIN, BRIPABHUBAHHUE II0
IUpUHE, a03aIHBINA OTCTYT — 1,25 M, Bee Mo — 2 cM.

2 Ha nepBoii cTpanuie 10/KHbI ObITh YKa3aHBI:

m  V/IK — B 1eBOM BEpXHEM YTIIy;

B HWHTEPBAI;

B UHULUATbL U (pamMuiuu agmopos — 1o NeHTPY, KYpCHBOM;

B UHTEPBAI;

B Ha3éanue cmamvu — 3aTTABHBIMU OYKBaMH, TTOTY>KHPHBIM MIPUGPTOM, TI0 TIEHTPY,

0e3 TIepeHOCOoB;

E UHTEpBaw;

B meKcm cmambu — TIeYaTaeTCs C IEPEeHOCaMH.

m  Cmambsa 0ondicna cooeprcams 6600HYI0 UACHb, Uelb HAYYHOI pa3padomKu,

OCHOBHY'I0 UaCMp U 6blEOObL.

3  BykBsl natuHckoro andaButa HaOHPAIOT Kypcusom, OYKBBI TPEYECKOTO H PyccKoro andaBu-
TOB — MpsiMbIM 1prdToM. MaremaTrdeckue cumBosel lim, In, arg, const, sin, cos, min, max u T.1. HaOu-
ParoT IPSMBIM MIPUGTOM.

4  ®opmyasl. [Ipu Habope dopmyn ciemyeT Moib30BaThes pemakTopoM (opmyn Math Type —
Equation.

Bonpmme Gopmyner HeoOXoaUMO pa3doUTh Ha OTAETbHBIE (pparMeHThl. DparMeHTHl HOPMYII IO BO3-
MOKHOCTH JIOJDKHEI OBITH HE3aBUCHUMBI (TIpH paboTe B (HOPMYIIEHOM peAaKTOpe KaKaas CTPOKa — OTAENbHBIH
00bekT). Hymeparuio crnemyer nedarars B Word otaensho ot gpopmyst. Pacmonarats Gopmyiisl ciaeayer mo
LEHTPY CTPOKHU.

bykeerJul,eul,hun,qug, VuU, O (6yksa) u 0 (HOJb) TOJDKHBI Pa3IHyYaThCs 0 HAYEPTAHHUIO.

Tupe, neduc, 3HaK «<MUHYC» 0003HAYAIOT COOTBETCTBYIOIINMH 3HAKAMHU.

HywmepoBarts cieayet ToibKO T€ (POPMYIIbI, HA KOTOPBIE €CTh CCHUIKU B TEKCTE.

O06o03HaueHNs, TEPMUHBI U WUTIOCTPATHBHBIA MaTepuall JOJKHBI COOTBETCTBOBAThH ACHCTBYIOLIMM
I'OCTawm.

5 Pucynku u ¢ororpaduu (He Oonee MATH), BHITIOTHEHHBIE Y€TKO M KOHTPACTHO, CIIEAYyET pa3-
MeIAaTh B MOPsIIKE MX YIOMUHAHUS B TEKCTE, TOAPHCYHOUHAs! ITOIICH 00s3aTeIbHA.

6 budauorpaduyeckmii cnMcoK NpPUBOAAT OOLIMM CIIMCKOM B KOHIIE CTaTbH M COCTABISIOT B
COOTBETCTBHUHU C IIOCJIEIOBATEIBHOCTBIO CCBUIOK B TEKCTE, KOTOpble 0003HA4YaroT apaOCKUMu Ludpamu B
KBaJpaTHBIX CKOOKax. JIutepatypy ogopmiasiioT Toabko coriacuo F'OCT 7.1-2003.

TekcT craTby OOKEH OBITH TIIATENBFHO OTPENAKTHPOBAH M TOTOB AJISI MAaKETHPOBAHHS M BEPCTKU
XKypHaia Ha KOMIIbIOTEpE.

7 CraTbs 10/:KHA ObITH 00513aTeJIbHO MOANUCAHA BCEMH aBTOPAMHU.

Martepuaiibl, npuiaraemMbie K cTaThbe, IeYaTarOT Ha OTICIEHOM JIHCTE.
8  AnHoOTanus (Ha pyCCKOM M aHTIMICKOM SI3bIKaX):
VJIK.
Haszeanue cmamou (3ariaBHbIMUA OyYKBaMH, TIOJTYXKHPHBIM IIPUPTOM).
Annomayua (KpaTkoe cojiep>kKaHre CTaThby, BKITFOYatomee 3—4 MpeiIoKeHus ).
Knioueevie cnosa.
Kaxmoe ki1roueBoe CJI0BO MM CIIOBOCOYETAHHE OTACISETCS OT IPYTOTo 3aIsTOM.
CaeeHus 00 aBTOpPax (Ha PyCCKOM M aHTJIMACKOM S3bIKaX):
Damunusn, umsa, omuecmeo asmopa (TIOITHOCTHIO, 0€3 COKpAIICHHI).
Mecmo pabombwt Karxcoo20 aemopa B UMEHUTEIBHOM MaJIEKe.
Iloumoeusiit adpec mecma padomsl C yKazaHUEM IOYTOBOIO UHJIEKCA.
m  Yuenas cmenens, yuenoe 36anue, 00J1ICHOCHLD.
BaxxHo yeTko, He JOIMycKass MHOW TPAKTOBKH, yKa3aTh MECTO pa0OThl KOHKPETHOTO aBTopa. Ecim
BCE aBTOPHI CTAaThU Pa0OTAIOT WIIM y4aTcs B OJTHOM YUPESKICHUH, MOXKHO HE YKa3bIBaTh MECTO pabOThI KKIOTO
aBTOPA OT/AEIBHO.
m  Konumaxkmuulii menegon.
m  E-mail
Caenenust Mo 1. 9 COCTABJIAIOT JJIsI KAYKI0T0 aBTOPA OTAEJbHO B MOPSIKEe YIIOMAHAHNSA B CTATHE.
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YcaoBus 4 NOPSIIOK MYOJUKANMM CTATEH B :KypHaJjie

CraThbs 10JI2KHA OBITH og)opM.ﬂeHa M0 NMpuJaraeMbIiM TPpeOOBAHHUSIM.
ABTOp HMeeT NPaBo ONMy0JIMKOBATh B HOMeEpe 0JJHY CTaThIO.
ABTOP MOKeT MPHUCJIATH CTATHIO B a/Ipec PeIaKIUu:
1o movre

344038, r. Pocros H/]I, . uMm. PoctoBckoro Crpenkosoro [Tonka Hapognoro Ononuenus, 2.

PocToBCKHii TOCYTaPCTBEHHBIA YHUBEPCHUTET ITYTEH COOOIICHUSI.

Penaxuust xypuana «K BECTHUK PI'YIIC».

® [0 DJIEKTPOHHOIi mouTe

E-mail: vim_nis@sci.rgups.ru,

nis@rgups.ru %HOHOHHHTCHLHBIﬁ).

® MPUHECTH B PeNaKIUI0 U IepeAaTh OTBETCTBEHHOMY cekperapro (Ti. xopmyc, koM. J[ 107),
teneon +7(863) 272-62-74, pakc +7 (863) 255-37-85.

4 Crarbd, IpeAcTaBIsAeMas B PeIAKIINI0, I0J’KHA COOTBETCTBOBAThH TeMAaTHKe H3IaHUS.

Temartuka x)ypHajla OXBaTBIBAET OCHOBHBIC MTPOOJIEMBI TPAHCIIOPTA, a TAKXKE YHEPIeTUKU, MAITUHO-
CTpOeHHSA U yrpaBiieHus. [IyOIUKyrOTCS CTaThH 1O CIEAYIONINM CEKIIHAM:

—  MalllMHOCTPOECHHE;

—  MOJBMKHOM COCTaB, 0€30MaCHOCTh ABIKEHUS M DKOJIOTH;

—  TpaHCIIOPTHAS SHECPIEeTHKA;

—  nH(pOPMAIMOHHBIC TEXHOJIOTUH, ABTOMATHKA U TEIICKOMMYHUKAIIUY;

—  ympaBJIeHHE U JIOTUCTHKA HA TPAHCIIOPTE;

—  JKENIE3HOJOPOXKHBIN MYTh U TPAHCIIOPTHOE CTPOUTEIHCTRBO;

—  (pU3UKO-MAaTEMAaTUIYCCKUE HAYKH.

_© PenakuuoHHasi KoJUIErdsi NPUHUMAET ISl MYOJMKANMH CTATHH N0C/€ THIATEIbHO HayY-

HOM IKCIEepPTHU3bI.

Jnst myOnukanuy oTOMPArOT CTaThH, KOTOPHIE TIPEICTABIISIOT HAYYHBIN WHTEPEC U SIBIIOTCS HOBOM
CTYIIEHBIO B pa3paboOTKe JaHHOU MPoOeMbl. CTaThH IMyOIUIIMCTHYECKOTO TUTaHA HE TPHHUMAOTCS.

6 a 3aceJJaHiM PEAKOJUICTHH IIPUHUMAIOT PEUICHUE O BO3MOXKHOCTH ITYOJMKAIUN CTaThH TOJBKO
MIPY HAJTHMYUH TTOJIOXKUTEITHHON pElieH3NH.

7 Bce pacxoabl o MOAroTOBKe K MyOJIUKAIIMA ¥ M3IaHUI0 )KYPHAJIa ONJIAYHBAaeT YHHUBEPCHU-
TeT, B TOM YHCJIe H MOYTOBbIE PACX0/bI NPH MepechLIKe ;KypHAIa aBTopaM.

® WNK-

KpaTkas undgopmanus o ;kypHasie

Hayuno-TtexHnueckuii ;xypHai «BecTHUK POCTOBCKOro rocy1apcTBEHHOIO YHHUBEPCUTETA IIyTEH CO-
obmenns» («Bectauk PI'YIIC») m3mgaercs ¢ oktaopst 1999 roga, 3apeructpupoBaH B | 0OCKOMHTETE 110 TI€YaTH
P®, cBuzperenscTBO 0O ‘})GFI/ICTpaLII/II/I Ne 018074. XKypHan nMeeT MeKITyHApOIHbIN CTAaHAAPTHBIN CePUAIBHBIN
Homep (ISSN 0201-727X), npucsoennsiii Knmxnou nanaroit Poccuiickoii denepanuu.

YupenuteneMm W u3aTeneM sBIAETCS ['0CyIapcTBEHHOE 00pPa3oBaTENbHOE YYPEKIECHHE BBICLIETO
1('[}}))19$16_IC(C:I/IOHaHLHOFO obpa3zoBaHusi «POCTOBCKMH TrOCyNapCTBEHHBIH YHHBEPCUTET MYyTEHl COOOLICHUM

JIAaBHBIN peﬂaKT(ﬁ )II?/pHaJ'Ia — akagemuk PAH, 3acnyxennsiii nestens Hayku PD, nokrtop TexHuue-
CKHUX HayK, npogeccop B.M. KonecHnkos.

B coctaB pemaximonHoi koseruu BXoAsT Bexymue ydenole PI'VIIC, a Takke Apyrux TpaHCIOpT-
HBIX M aKaJeMU4eCKux yHuepcureToB CeBepo-Kaskasckoro pernona, Mocksbl, Cankr-IlerepOypra, Yxpau-
HbI (J{HEnmponeTpoBCKUHN TOCYJapCTBEHHBIM TEXHUUECKUN YHHUBEPCUTET HKEJIE3HOIOPOKHOTO0 TPAHCIIOPTA UM.
akan. B. Jlazapsina, r. JlnenponetpoBck), Pecriyonuku benapych (bemopycckuii rocy1apcTBeHHbBIH YHUBEPCH-
TeT TpaHcnopTa, r. I'omens), Yenickoit PecryOnuku (OcTpaBckuii TeXHUYECKHI yHUBEpCUTET, . Octpasa),
E/IOHISIHH (Cunesckuil TeXHWYECKHI yHUBepcHTET, I'. Karosuue), @panuun (YHuBepcuter a0 MbaH, 1. Jle-

aH).

KypHaun BEIXOAUT C MEPHUOANYHOCTHIO 4 HOMEpA B TOJ, T.€. KaX/Iblil KBapTall.

C ampens 2004 rona «Bectauk PI'YIICy Bkiioden B «llepedenp neproanyeckux HayqHBIX U HAyIHO-
TEXHUYECKUX M3JIaHWUH, BBIMyCKaeMbIX B Poccuiickoit denepanun, B KOTOPBIX PEKOMEHIYETCs IMyOIuKanus
OCHOBHBIX PE3yJIbTaTOB AMCCEPTALMN HA COMCKAHWE YUEHOU CTENEHHU KaHIuaTa 1 JOKTOpa HayK» (pelieHue
[pesnnuyma BAK Ne 6/4 ot 6.02.2004 r.). XKypnan Borexn Bo Bce nocieayromue penakuuu [lepeuns.

«Bectauk PI'VIICy» — momnucuoe m3manue. C 2004 roma >kypHall BKIIOYEH B KATaJIOT MOIMUCHBIX
m3nannii areHTcTBa «Pocmeuatsy (B cienmanbaoM Katanore «['A3EThI. JKYPHAJIbD» 3apeructpupoBan moj
nHaekcoM 53720).

[MoanucaTthbest Ha KypHAT MOXHO B JIFOOOM OT/EJICHUH CBSI3U, PACIIPOCTPAHSETCS KYpHATI HA TEPPH-
topun Poccuiickoii @eneparyu. [loanucky MokHO OOPMHUTE HAa KBapTaj, Ha MOJIToa Win Ha Toj. LleHna on-
HOTO HOMepa — 450 pyOeii.

Kypnan «Bectauk PI'YIIC» 6ecrimatHo pacchuiaeTcsi BCEM OTPacieBBIM By3aM, B P/l By30B MuHU-
cTepcTBa 00pa3oBaHMs M HAyKH Poccum, HEHTpaJbHBIM M 30HAIBHBIM HAYYHO-TEXHHYECKUM OHMOIMOTEKaM,
HWU undopmarum.

Ilo4TOBBIN afpec peJaKIum:

344038, r. Poctos H//1, 1. uM. PoctoBckoro CrpenkoBoro [lonka Hapogroro Omnomuenus, 1. 2.

PocToBCKHii TOCYTapCTBEHHBIN YHUBEPCUTET IyTel COOOIICHUSI.

Penakmus sxypraana «Bectauk PI'VIICy.

Tenedon: +%863 272-62-74. daxc: +7(863) 255-37-85.

E-mail: vim_nis@sci.rgups.ru ; nis@rgups.ru (J0omoJHUTEIbHBIN).

APpPXHB KypHaJa U Tpe0oBaHUs N0 0()OPMJICHUIO cTaTeli pa3MelleHbl Ha caliTax:
http://www.rgups.ru B pasaeie «3panua» u http://vestnik.rgups.ru
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