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K. C. Axsepoues, B. B. Bacunenxo, E. O. Jlacynosa

PACYETHASA MOJEJIb YHHOPHOI'O NIOAIIUITHUKA C IIVIABKUM INIOKPBITUEM
MOJI3YHA U HOPUCTHIM IOKPBITUEM HATIPABJISIIOLIEN

AnHoTauus. B padote npuBoauTCs pacueTHas MOAEIb MAIOrabapuTHOTO YIOPHOTO MO-
mumHrKa. PaccMarpuBaercss paboTa MOIIIMITHAKA, OJHOBPEMEHHO CMa3bIBa€MOTO paciiia-
BOM TOKPBITHS aAallTHPOBAHHON paboveil MOBEPXHOCTH TON3YHA, 8 TAKXKE KUAKUM CMa304-
HBIM MaTepUalioM, pa3AeiAIoUIMM MTOBEPXHOCTH IMOJI3yHa U Hampasistomei. Ilpeanonara-
€TCs1, YTO PACIUIAB U >KUIKUM CMa304HbIA MaTepHuall, pPa3AeiOINi IOBEPXHOCTHU MOJI3YHA U
HaIPaBISAIONIEH, 00Iaal0T Pa3HBIMH BA3KOCTSMH, YTO 00YCIIOBIMBAET HAMYHE CTPATH(H-
LUPOBAHHOTO JBM)KEHHUS JABYX HECMEIIMBAIOIIMXCS KUAKOCTEH B cMa3oyHoM cnoe. Mcexon-
HBIMH 0a30BBIMH YPaBHEHHUSMH SIBIIAIOTCSA: YPAaBHEHHE TEUSHUS BS3KOW HECKUMACMOM KHUJI-
KOCTH, YPABHEHUS HEPA3PBIBHOCTH, a TAKXKE YPABHEHHE, ONMCHIBAIOLIEE PACIIABICHHBIN KOH-
Typ NoJI3yHa. B pe3ynbpTaTe HaliIecHO TOYHOE AaBTOMO/EIIBHOE PELICHUE paCCMaTPUBAEMON 3a-
Ja4u U NMMOJTYy4YCHbI aHAJTTUTUYCCKHUEC BBIPAKCHUSA NJI1 OCHOBHBIX pa60tmx XapaKTCpHUCTHK. I[aHa
OIICHKA BIMSHUS Ha pabodre XapaKTePUCTUKU TOIIMITHUKA BA3KOCTHBIX OTHOIIIEHUH CIIOEB,
a Take MapaMeTpoB, OOYCIOBICHHBIX HAIMYNEM CMAa3bIBAaHHS PACILIAaBOM U TIOPHCTOTO CIIOS
Ha MMOBEPXHOCTH HaIPaBIISIIOLIEH.

KuroueBble ¢j10Ba. METAJUIMYECKOE TOKPBITUE, HIOPUCTOE MOKPBITHE, YUET NOJATIUBOCTH
OIOPHOM MOBEPXHOCTH MOJN3YyHA, T'MAPOJAMHAMHYECKHHM PEXHUM, PACIUIABICHHBIM KOHTYP
HaIpaBJISIIOLIEH.

Jasi umrupoBanusi: Axsepauen, K. C. PacueTHass mMozenp yHOpHOrO MOAIIMIIHUKA C
TUTaBKUM MOKPBITHEM TOJI3yHa U MOPUCTHIM MOKphITHeM Hanpasisironieid / K. C. AxBepaues,
B. B. Bacunenko, E. O. Jlarynosa // Bectuuk PI'VIIC. — 2021, — Ne 3. — C. 8-17. — DOI
10.46973/0201-727X_2021_3_8.

K. S. Akhverdiev, V. V. Vasilenko, E. O. Lagunova

DESIGN MODEL OF A THRUST BEARING WITH A SLIDER FUSIBLE COATING
AND A GUIDE POROUS COATING

Abstract. The paper presents a design model of a small-sized thrust bearing. The paper
considers the operation of a bearing that is simultaneously lubricated by the melt of the coating
of the adapted working surface of the slide as well as by the liquid lubricant separating the
surfaces of the slide and the guide. It is assumed that the melt and the liquid lubricant separat-
ing the surfaces of the slide and the guide have different viscosities, which leads to the pres-
ence of a stratified motion of two immiscible liquids in the lubricating layer. The initial basic
equations are: the equation of the flow of a viscous incompressible fluid, the continuity equa-
tions, as well as the equation describing the molten contour of the slider. As a result, an exact
self-similar solution of the problem under consideration was found and analytical expressions
for the main performance characteristics were obtained. An assessment is given of the influ-
ence of the viscosity ratios of the layers on the bearing performance, as well as the parameters
due to the presence of melt lubrication and a porous layer on the surface of the guide.

Keywords: metal coating, porous coating, consideration of the pliability of the support
surface of the slider, hydrodynamic mode, molten contour of the guide.

For citation: Akhverdiev, K. S. Desigh model of a thrust bearing with a slider fusible coat-
ing and a guide porous coating / K. S. Akhverdiev, V. V. Vasilenko, E. O. Lagunova // Vestnik
RGUPS. —2021. — Ne 3. — P. 8-17. — DOI: 10.46973/0201-727X_2021_3_8.
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C. b. Ircaxvaesa, M. C. Typnuwesa, E. B. Knumosa

MOJAEJUPOBAHUE MPOLECCOB HAT'PYKEHUS NIOABEMHO-TPAHCIHOPTHBIX

CPEJICTB ITPH IEPET'PY3KE Y3JIOB BETPOJIBUT ATEJIEH

AnHoTauus. IIpoGiema 0€30MacHOCTH MOXBEMHO-TPAHCIIOPTHBIX CPEICTB, y4acTBYIO-
HIMX B CO3[JaHHU BETPOIHEPrONapKOB, NMPH pEIICHUH III0OANbHON MPoOJIeMbl epexoa Ha
BO300HOBIIIEMbIE MICTOUHUKH SHEPTUU SIBISICTCA aKTYalbHOW M TpeOyeT COOTBETCTBYIOIINX
MIPOEKTHBIX U TEXHOJIOTHYECKUX pelleHuil. KpurepreM NpUHATHSA TaKUX PELIEHUN COINIACHO
¢denepanpHBIM 3akoHaM Poccuiickoit denepanuy SBISIOTCS MapaMeTpbl 0€30MacHOCTH U
pucka. ObecrieueHre HaISKHOCTH U 0€30MIaCHOCTH IIpoliecca Meperpys3KH JIonacTeil BeTpo-
SHEpProJBUTATENEeN IByMsl KpaHAMH, YMEHBIICHUE PUCKAa aBapUi U SKOHOMHUYECKHUX TOTEPB,
ONpezeeHIE BETHUNHBI IPUEMIIEMOTO PUCKA SIBIIAETCS 3aJade MPOEKTUPOBAHNUS TEXHOIO-
THH TIPOBECHUSA OTlepalii. PUCK-aHa N3 MO3BOISIET CUCTEMAaTU3NPOBATh MOAXO0/ K UCCIIEIO0-
BaHHUIO OMAcCHOCTEH, CBS3aHHBIX C AKCIUTyaTalnuedl MamuHHOTO obopynoBanus. [IpakTuue-
CKHI pacueT pHCKa aBapUITHOTO 0TKa3a MOJIbEMHO-TPAHCIIOPTHBIX CPEACTB — MaJCHUS JIoma-
CTH TIpU TEperpy3ke IByMs KpaHaMH IO3BOJISIET MOJYyYUTHh KOJMYECTBEHHBIE MOKa3aTeIH
pHCKa: BEPOITHOCTH OMACHOTO COOBITHSI ¥ TPUHSTH PEIICHUE O BO3MOKHOCTH PeaIn3alliy 3a-
TUTAHAUPOBAHHBIX MEPOIPUATHIA.

KuroueBbie ci1oBa: J0MacTy BETPOIHEPrOABUTATENIEH, NEPEBO OTKAa30B, PUCK-aHAIIU3,
MOTbEMHO-TPAHCIIOPTHEIE CPEJICTBA, MOPTAJBbHBIC KPaHbl, COOBITHHHBIN aHAIN3, aBaAPHS

Just nutupoBanus: /[xaxesesa, C. b. MonennpoBaHne nporeccoB HarpyKeHus MOb-
E€MHO-TPaHCIIOPTHBIX CPEJICTB MPH Meperpyske y3nos Berpoasurareneii / C. b. [xaxbsicra,
M. C. Typnumiera, E. B. Kiiumoga // Bectauk PI'VIIC. — 2021. — Ne 3. — C. 18-25. — DOI
10.46973/0201-727X_2021_3 18.

S. B. Dzhakhiaeva, M. S. Turpisheva, E. V. Klimova

MODELING OF LOADING PROCESSES OF LIFTING VEHICLES WHEN OVERLOADING

WIND ENGINE UNITS

Abstract. The problem of the safety of lifting vehicles participating in the creation of wind
power parks, when solving the global problem of switching to renewable energy sources, is
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urgent and requires appropri-ate design and technological solutions. The criterion for making
such decisions in accordance with the Federal Laws of the Russian Federation is the safety and
risk parameters. Ensuring the reliability and safety of the process of overloading wind turbine
blades with two cranes, reducing the risk of acci-dents and economic losses, determining the
amount of acceptable risk is the task of designing the technology for performing the operation.
Risk analysis allows you to systematize the approach to the study of hazards associated with
the operation of machinery. Practical calculation of the risk of emer-gency failure of hoisting-
and-transport vehicles - blade fall when overloading with two cranes allows obtaining quanti-
tative indicators of risk: the probability of a hazardous event and making a decision on the
possibility of implementing the planned measures.

Keywords: wind turbine blades, failure tree, risk analysis, hoisting-and-transport vehicles,
portal cranes, event analysis, accident.
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11 A. Ilonsaxos

PACHPEJAEJIEHUE TEMIIEPATYPBI 10 PABOYUM INOBEPXHOCTAM
TOPMO3HOI'O IUCKA

AnHoTanmus. PaccmMoTpensl TpeOOBaHMA, MPEABSIBIsIEMbIE K COBPEMEHHBIM TOPMO3HBIM
MEeXaHU3MaM JMCKOBO-KOJIOIOYHOTO THMA. B KadecTBe OCHOBHBIX TPeOOBAHUN NPY TIPOEKTH-
POBaHMM BBICTYNAIOT MUHUMHU3ALM MAacChl, TeHepalys OOJbIINX TOPMO3HBIX MOMEHTOB U
pacceuBaHNe TONTYYEeHHOH TertoThl. Eciii nepBbie 1Ba OCHOBHBIX TPeOOBaHUS CBS3aHBI C ra-
OapuTHBIMHU pa3MepaMu HaIPSIMYIO, TO TPEThE TPeOOBaHNE 3aBUCHUT OT rabapUTHBIX pa3MEpOB
TOPMO3HOTO J1CKa HelMHEHHO. Llenecoo0pa3Ho onpenennTs BIMSHIE OCHOBHBIX TAPaMETPOB
Ha pacIpeaesIeHue TEMIIEPATYpHOTro MOJIA MO MOBEPXHOCTH TOPMO3HOTO JucKa. Mcnonb3ys
aHAJIMTUYECKUI anmapar, He00X0JUMO HE TOJBKO Pa3paboTaTh MAaTEMAaTUYECKYHO MOJEJNb
pacripeneneHus: TeMIepaTypsl 0 padoYUM IMOBEPXHOCTAM TOPMO3HOTO JIMCKA, HO M CY3HUTh
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KpyT MapaMeTpoB BIMSHUSA HA €0 paciipeneneHne. B pe3ynprare mpoBeeHHOIO MaTeMaTH-
YECKOTO MOJICITUPOBAHUS OBUIH ITOJTYYCHBI AHATUTHYECKUE 3aBUCUMOCTH PACTIPEICTICHUS TEM-
MEPaTypHOTO IOJIS IO PAOOYNM IMTOBEPXHOCTSAM TOPMO3HOTO aucka. OnpeneeHsl mapamMmeTpsl
BIIMSIHESI Ha TIepernaj TeMIIeparyp 1mo pabodrnM MoBEpXHOCTSIM TOPMO3HOTO THCKa. B kauecTBe
MapaMeTpOB BIUSHUS BBICTYNAIOT Oe3pa3MepHbie kputepun Oypbe u buo. Kputepuit @ypbe
ompenenseT pakTop HarpeBa MOBEPXHOCTEH TOPMO3HOTO AMCKA, TOTaa Kak ¢axkrtop bro ore-
HUBaeT OajaHC pacmpeiesieHHs] TeTUIOBBIX TTOTOKOB BO BHEUTHIOIO OMBIBAIOIIYIO CPEAY U B
HaIpPAaBJICHUH PacIpeACICHHS TEMIIEPATYPhI IT0 pa00YNM MTOBEPXHOCTSM TOPMO3HOTO JHCKA.
Bapoupyst 1ByMSt STUMU KPUTEPUSMHU, MOKHO MPOTHO3UPOBATH Mepenaj TEMIEpaTyp Mo mo-
BEPXHOCTSM TOPMO3HOTO JFICKa U MMPOEKTUPOBATH COBPEMEHHBIE TOPMO3HBIE MEXaHU3MBI, FIC-
MOJB3Ys OajaHc BHYTPEHHETO W BHEIIHETO TEPMUYIECKOTO COTTPOTHUBIICHHUS.

KuaroueBsble cJIoBa: pacripeielICHHE TEMIIEPAaTypHOTO ITOJIst, TOPMO3HOMU JTUCK, paboyas 11o-
BEPXHOCTb, KpuTepuil buo, kputepuii @ypre, nepenan reMneparyp, TEpMHUUECKOE COIPOTUB-
JICHHE.

Jos uurupoBanus: [lonsakos, [1. A. Pacnipenenenue TemiepaTypsl o pabouyuM MoBepx-
HocTsM Topmo3Horo aucka / I1. A. Ilossko // Bectauk PI'VIIC. — 2021, — Ne 3. — C. 26-36.
—DOI 10.46973/0201-727X_2021_3_26.

P. A. Polyakov

TEMPERATURE DISTRIBUTION OVER WORKING SURFACES
BRAKE DISC

Abstract. The requirements for modern disc-shoe type braking mechanisms are consid-
ered. Minimization of mass, generation of large braking torques and dissipation of the resulting
heat are the main design requirements. If the first two basic requirements are directly related
to the overall dimensions, then the third requirement depends on the overall dimensions of the
brake disc nonlinearly. It is advisable to determine the influence of the main parameters on the
distribution of the temperature field over the surface of the brake disc. Using the analytical
apparatus, it is necessary not only to develop a mathematical model of the temperature distri-
bution over the working surfaces of the brake disc, but also to narrow the range of parameters
of influence on its distribution. As a result of the mathematical modeling, analytical depend-
ences of the temperature field distribution over the working surfaces of the brake disc were
obtained. The parameters of influence on the temperature difference over the working surfaces
of the brake disc have been determined. Dimensionless Fourier and Biot criteria are used as
influence parameters. The Fourier criterion determines the heating factor of the brake disc
surfaces, while the Biot factor evaluates the balance of the distribution of heat fluxes into the
external washing medium and in the direction of the temperature distribution over the working
surfaces of the brake disc. By varying these two criteria, it is possible to predict the temperature
difference across the surfaces of the brake disc and design modern braking mechanisms using
a balance of internal and external thermal resistance.

Keywords: temperature field distribution, brake disc, working surface, Biot criterion, Fou-
rier criterion, tempera-ture difference, thermal resistance

For citation: Polyakov, P. A. Temperature distribution over working surfaces brake disc /
P. A. Polyakov /I Vestnik RGUPS. — 2021. — Ne 3. — P. 26-36. — DOI 10.46973/0201—
727X _2021 3 _26.
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I1. B. Xapramos

INPUMEHEHUE ®U3UKO-XUMHUYECKOI'O IOAXOAA IJIsA U3YUEHUS MEXAHU3MA
OBPA3OBAHUMSA BTOPUYHBIX CTPYKTYP ®PUKIIMOHHOI'O IIEPEHOCA
HA MOBEPXHOCTHU KOHTPTEJIA

Annoramus. [IpeacraBieH aHanu3 MUKpopebeda TOBEPXHOCTEH UCCIICyeMbIX 00pas3IoB ¢
00pa30BaHHBIMHI BTOPUYHBIMH CTPYKTypamMH, 00pa3yoImnuMucs MpH mogade MoauduKaTopa Tpe-
Hus. [lpencrarneHa peanusanus TUHAMHYECKOTO MOHHTOPUHTA (hOPMUPOBAHUS aJATC€3UOHHBIX
CBSI3CH MOKPBITUH METAJUIOIUIAKHPYIOIIECTO MaTepuana Moaudukaropa TpeHus. IlpencrasieHa
OIIEHKA TUCCHUITATUBHBIX XapPaKTEPUCTHK (PPUKIIMOHHBIX CBA3EH MOBEPXHOCTH KOJeca C PeIThCOM
C MIPUCYTCTBHEM B KOHTAKTE METAJLIOIIAKUPYIOIIETO MaTepraa C IpUMEHEHHEM METOIUKH TPH-
OocCIeKTpabHOW UACHTU(UKAIIUY TPUOOIOTUIECKUX MPOIIECCOB B TPETh-OKTaBHBIX JTUATIA30HAX
Y4acToT.

KiioueBble c10Ba: BTOPUYHBIE CTPYKTYPHL, KO3(DPHUIMEHT TPEHHSI, MEXaHU3M IepeHoca, 1Mo-
BEPXHOCTH TPEHUS, KPUTEPHIA KauecTBa, (PPUKITOHHAS CBSI3b.

Jast uurupoBanus: Xapiamos, [1. B. [I[pumeHerne pu3nKo-XUMHYECKOTO TIOIXOAA IS U3Y-
YeHUs] MeXaHU3Ma 00pa30BaHUsI BTOPUUHBIX CTPYKTYp (DPUKIIMOHHOTO TIEPeHOCa Ha MOBEPXHO-
ctu xoutprena / I1. B. Xapmamos // Bectauk PI'YIIC. — 2021. — Ne 3. — C. 37-44. — DOI
10.46973/0201-727X_2021_3_37.

P. V. Kharlamov

DESIGN OF SYSTEM FOR FRICTION SUPPLY MODIFIERS TO FRICTION SURFACES
OF TRIBOLOGICAL CONTACT «WHEEL-RAIL»

Abstract. It is presented the analysis of the surfaces’ microrelief of the studied samples
with formed secondary structures, which are formed when the friction modifier is applied. It
is considered the implementation of dynamic monitoring of adhesive bonds formation of coat-
ings with a metal-cladding material of a friction modifier. It is assessed the dissipative char-
acteristics of the surface frictional bonds of a wheel with a rail with the presence of a metal-
cladding material in contact using the tribospectral identification method of the tribological
processes in one-third-octave frequency ranges.

Keywords: secondary structures, friction coefficient, transfer mechanism, friction surface,
quality criterion, friction coupling.

For citation: Kharlamov, P. V. Design of system for friction supply modifiers to friction
surfaces of tribological contact «Wheel-Rail» / P. V. Kharlamov // Vestnik RGUPS. — 2021.
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M. I'. llanvieun, A. I1. Bawuwuna

MOBBIIIEHUE N3HOCOCTOMKOCTH BAHIAXKA KOJIECA TOKOMOTHUBA
VJIYUIIEHUEM AHTU®PUKIIMOHHBLIX CBOMCTB CMA30YHOI'O MATEPUAJIA
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AnHoTanus. [TokazaHpl XUMHUYECKHUE KOMIIOHEHTHI CMa30YHBIX MaTEpPHANIOB, YMEHbIIIAI0-
LIMX U3HOC MOBEPXHOCTEN TpeHus. Pe3ynbTaThl SKCIEpUMEHTANbHBIX UCCIEA0BAHUNA TIO3BO-
JWIA YCTaHOBUTH, YTO Hamboliee meiaecoo0pa3sHo HCIOIB30BaHUE MPHUCAIAKH MPOU3BOIHBIX
TUAPOXUHOHA K cMa3ouHoMy MaTepuany «llymay. JlaHHas mpucaaka MoBHIIIAET U3HOCOCTOU-
KOCTh TIaphl TPEHUS 10 CPABHCHHIO C 0a30BBIM MACJIOM M 00ECIICUNBACT YMEHBIIICHUE KOJIH-
YeCcTBa aKTUBHOTO BOJIOPO/A B CTPYKTYpe MeTauta. AKTHBHOCTH MTPHUCAOK OOBSICHIETCS TEM,
YTO Ha MOBEPXHOCTU (POPMUPYIOTCS aOCOPOMPOBAHHBIC CIIOU W3-3a MOJISIPHOM MPUPOIBI MO-
JIEKyIL.

KiroueBble cjioBa: aHTH(PPUKIIMOHHOE JACHCTBHE, CMa30YHBIC MAaTEPHAIBI, H3HOCOCTOM-
KOCTh, KOO (DUIUEHT TPCHUS.

Jast murupoBanusi: [anerun, M. T'. TloBbimeHue W3HOCOCTONKOCTH OaHmaxa Kojeca
JIOKOMOTHBA yJIy4lIEHHEM aHTH(QPHUKIIHOHHBIX CBOWCTB cMa30uHoro marepuaia / M. I'. Illa-
aeirud, A. II. Bammmmaa / Bectauxk PI'VIIC. — 2021. — Ne 3. — C. 45-53. — DOI
10.46973/0201-727X_2021_3_45.

M. G. Shalygin, A. P. Vashchishina

INCREASING THE WEAR RESISTANCE OF THE LOCOMOTIVE WHEEL BAND-AGE IM-
PROVING THE ANTIFRICTION PROPERTIES OF THE LUBRICANT

Abstract. The chemical components of lubricants that reduce the wear of friction surfaces
are shown. The results of experimental studies have allowed us to establish that it is most
appropriate to use an additive of hydroguinone derivatives to the "Puma" lubricant. This addi-
tive increases the wear resistance of the friction pair compared to the base oil and reduces the
amount of ac-tive hydrogen in the metal structure. The activity of the additives is explained
by the fact that the absorbed layers are formed on the surface due to the polar nature of the
molecules

Keywords: antifriction action, lubricants, wear resistance, coefficient of friction.
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KPUTEPUHN OLHEHKHU 39OPEKTUBHOCTHU PABOTbBI BEHTHJIALITMOHHOT'O
AIIITAPATA TOPMO3HOI'O MEXAHU3MA JJUCKOBO-KOJIOAOYHOI'O THUIIA

AHHOTaHI/lﬂ. HpOCKTHpOBaHHe TOPMO3HBIX MCXAaHU3MOB IMCKOBO-KOJOJOYHOI'O THIIA,
OCHaIlICHHBIX IITaTHON CUCTEMOM OXJIAXKIACHUA 63,31/IpyeTC$I Ha OMPCACIICHUHN TOBEPXHOCTHLIX
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TeMITepaTyp pabounx MOBEPXHOCTEH TOPMO3HOTO MHcKa. J[aHHBIH KpUTEPHUi HE TaeT BO3MOXK-
HOCTH OLIEHUTH 3PPEKTUBHOCTH pabOTHI BEHTHISLIMOHHOTO amapara TOpMO3HOTO Aucka. Ha
OCHOBaHUH 3TOTO (hakTa MOKHO CPOPMYITHPOBATH IIETTh UCCIIEAOBAHNS, KOTOPOE 3aKIIF0UaeTCS
B pa3pabOTKe KOMITIEKCA KPUTEPUEB OIICHKH AP (HEKTUBHOCTH paOOTHI ITATHBIX CUCTEM OXJIa-
JKICHUS] TOPMO3HBIX AUCKOB. K KpuTepusaM HEOOXOAMMO MPEeNbsIBIATh cleayonpe TpeOoBa-
HUSl, TOMHUMO OIIEHKH TETUIONIEPEHOCY U PACCENBAHUIO KOJIMUECTBA TEIUIOTHI Yepe3 OBEPXHO-
CTH BEHTHWIAIMOHHOTO ammapaTa, OHU JOJDKHBI YYHTHIBATh AHHAMUYECKHE IPOIECCHl TPO-
XOXJIEHHS BO3AYIIHBIX Macc uepe3 MOJIOCTH BEHTHISILMOHHOTO anmapara. BropeiM TpeboBa-
HHUEM K KPUTEPHUSAM JO0JKHA OBITh UX YHUBEPCAIILHOCTD, T.€. BO3MOYKHOCTH OLIEHKH 3 ()EKTHB-
HOCTH pabOTHl BEHTWISAIIMOHHOTO ammapaTa, KOTOPBIii MOXKET OBITh BBIITOJIHEH B KadeCTBE
BEHTHJISIIMOHHBIX KaHAJIOB WM B BUIE pedep (MmmoB) oxnaxacHus. TpeTbuM TpeOOBaHHEM
SBJIIETCS] yUeT MOTPAaHUYHOTO CJIOSI BO3AYIIHOTO MOTOKA, MPOTEKAIOLIEr0 Yepe3 BEHTHIIALH-
OHHBIH anmapar.

Kpurepusmu, onieHHBaOMIUME TEILUIOTIEPEHOC, SBISIETCS TEMIIEPATyPHBIA HAIIOP O TOJ-
IIMHE MMOTPaHUYHOrO TEMJIOBOTO CJOs, CPEeIHAs TeMIepaTypa HMorpaHu4yHoro cios. Kpure-
PHEM COCTOSIHUS TETIIOBOTO TIOTPAHUYHOTO CJIOS BO3AYIITHOTO TIOTOKA B BEHTUIISITUOHHOM afl-
napare SBJISIeTCS CpeHee 3HaUeHUE YHTAIBITIH IIOTPAHIYHOTO CIIOSI BO3AYIIHOTO oToKa. OT-
HOLICHUE CPEeJHEH PHTAIBITNH TEIJIOBOTO MOTPAHIUYHOTO CJI0S K SHTAIBIIHNA CBOOOJIHOTO BO3-
JYLTHOTO MOTOKA YKa3bIBA€T Ha HAIIPaBJIEeHUE TEIIOBOTO MOTOKA.

CrnenyrommMu KpUTEpUEM SBJISIETCS OlleHKA JUHAMIYECKIX CBOMCTB U TEIIONIEPEeHOCca 0-
TPaHUYIHOTO CIIOSI ITPH TyPOYIEHTHOM PEXKUMe MPOTEKAHUS BO3LyITHBIM TOTOKOM B BEHTHIIS-
UOHHOM anmapate. [IpuMepom siBisieTcsl KpUTepuid TypOyJIEHTHOTO TIepEeMELTBAHUS, YUK~
TBHIBAIOIINN pacxo/] OXJIaKJaroIIero BO3AyXa, TeIJIOBOI MOTOK BHYTPH MOTPAHUYHOTO CJIOS U
KOA(pGUIIMEHT TEIUIOOTJa4X OT TIOBEPXHOCTEH BEeHTWIAIIMOHHOTO ammapara. [locnennuii na-
pameTp OIpeaensercs B 3aBUCUMOCTH OT CKOPOCTH TEUEHHUS B IIOTPAaHUYHOM CJIO€ BO3TYII-
HOI'0 IMOTOKA, pEeKUMa TCUHCHUA U TCOMCTPUU BCHTUIIAIMOHHBIX KaHAJIOB.

Kputepuu, onernBaromniue JHHAMAYECKHE CBOMICTBA U TETUIONIEPEHOC TYPOYICHTHOTO BO3-
JYITHOTO TOTOKA YYWUTHIBAIOT TOJIIMHY JTAMHUHAPHOTO TOJCIIOS B IMOTPAHMYHOM CJIOE, 3TOT
OJICMCHT MOT'PAaHUYHOI'0 CJIOA ABJIACTCA KpaI\/'IHC BaXXHBIM, ITOCKOJIBKY HOFpaHH‘-IHbeI cion
MIPEJICTABIISIET COO0M MHOTOCIOWHBINA O0BEKT.

[Ipennaraempie KpUTEPHUH MO3BOJISIOT OIIEHUBATH HE TOJIHKO MITATHYIO CHCTEMY OXJIAXKJIe-
HUA TOPMO3HOI'O JUCKA, HO U JOIMMOJIHUTECIBHO YCTAHABJIMBAECMYIO CUCTEMY HpHHYI[HTeHLHOfI
nosa4yu Bo3ayxa. Ha ocHoBaHMY pa3paOOTaHHBIX KPUTEPHUEB [T BEHTUIISIMOHHOTO armapara
MOKHO COBEPIICHCTBOBATh METOJUKY ITPOSKTUPOBAHUS TOPMO3HBIX JTMCKOB HIJIHM JaBaTh pe-
KOMCEHJAIUN IO COBEPHICHCTBOBAHHNIO KOHCTPYKIUH CYHICCTBYIOHINX TOPMO3HBIX AHCKOB.
PeKOMeHI[aHI/II/I MOT'YT KaCcaTbCid ,HOHOJIHI/ITGJ'ILHOFI YCTAaHOBKH CHUCTEM OXJIAXKIACHUA 11O KOH-
KPETHBIN PeXHM SKCIUTyaTallid TOPMO3HOTO MEXaHU3Ma.

KuaroueBsble ciioBa: cricteMa OXJIaKICHHS, TOPMO3HOM IUCK, TEMITEPATypHBIN HAIIOP, BEH-
TWISIUOHHBIHN anmapar, SHTaIbIH, TIOTPAHUYHBIH CIION, TAMUHAPHBIN MOJICIOH, TYpOYJIeHT-
HOE TIepeMeIIBaHHE.
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I. A. Yaitskov, P. A. Polyakov

CRITERIA FOR ASSESSING THE EFFICIENCY OF THE VENTILATION
BRAKE MECHANISM WHEEL-SHOE TYPE

Abstract. The design of the disc-shoe type brakes equipped with a standard cooling system
is based on deter-mining the surface temperatures of the brake disc working surfaces. This
criterion does not make it possible to assess the efficiency of the brake disc ventilation appa-
ratus. Based on this fact, it is possi-ble to formulate the study purpose, which is to develop a
set of criteria for evaluating the efficiency of the standard brake disc cooling systems. The
following requirements must be imposed on the criteria, in addition to assessing the heat trans-
fer and dissipation of the amount of heat through the surfaces of the ventilation apparatus; they
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must take into account the dynamic processes of the passage of air masses through the cavities
of the ventilation apparatus. The second requirement for the criteria should be their universal-
ity, i.e. the possibility of evaluating the efficiency of the ventilation device, which can be de-
signed as ventilation ducts or in the form of cooling ribs (spikes). The third requirement is to
take into account the boundary layer of the air flow flowing through the ventilation apparatus.

The criteria for evaluating heat transfer are the temperature head across the thickness of the
bound-ary heat layer, the average temperature of the boundary layer. The criterion for the state
of the thermal boundary layer of the air flow in the ventilation apparatus is the average value
of the enthalpy of the boundary layer of the air flow. The ratio of the average enthalpy of the
thermal boundary layer to the enthalpy of free air flow indicates the direction of the heat flow.

The next criterion is the assessment of the dynamic properties and heat transfer of the
bounda-ry layer in a turbulent mode of air flow in the ventilation apparatus. An example is the
turbulent mix-ing criterion, which takes into account the cooling air flow rate, the heat flow
inside the boundary lay-er and the heat transfer coefficient from the surfaces of the ventilation
apparatus. The last parameter is determined depending on the flow rate in the boundary layer
of the air flow, the flow regime and the geometry of the ventilation ducts.

The criteria for evaluating the dynamic properties and heat transfer of a turbulent air flow
take into account the thickness of the laminar sub-layer in the boundary layer, this element of
the boundary layer is extremely important, since the boundary layer is a multilayer object.

The proposed criteria make it possible to evaluate not only the standard brake disc cooling
sys-tem, but also the additionally installed forced air supply system. On the basis of the devel-
oped criteria for the ventilation apparatus, it is possible to improve the design method of brake
discs or make recom-mendations for improving the design of existing brake discs. Recom-
mendations may relate to the additional installation of cooling systems for a specific mode of
operation of the brake mechanism.

Keywords: cooling system, brake disc, temperature head, ventilation apparatus, enthalpy,
boundary layer, laminar sublayer, turbulent mixing.
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AnHoTanus. [IpencraBieH pacyeT 3HEPreTHIECKOTO COCTOSHUS MM0e3/1a Yepe3 MOTeHIIN-
aJbHYI0 U KHHETHYECKYIO SHEPTUI0, KOTOpas pacXoAyeTcs Ha MPeoA0JICHUE CUII OCHOBHOTO U
JIOTIOTHATEIHHOTO COMTPOTHBIICHHUS ABMKEHUIO 1Toe3a. VI30MHNT S3HEPTeTHIeCKOro COCTOS-
HUS TI0€3/1a HATJISAHO JEeMOHCTPUPYIOT U3MEHEHHE SHEPTHUH T0e3/1a, UTO TTO3BOJISIET OTpeie-
JISATh PEKUMBI IBIXKEHUS TI0€37]a Ha OCHOBAHUU 3HEpreTudeckoro moaxona. Ilpenmaraemorit
METOJ] pacyeTa 0COOCHHO aKTyaJICH IIPU ONPEACICHUH PEXKUMOB pa0OThI HAKOIUTEIICH dHEP-
TUH Ha TSATOBOM ITOJIBIYKHOM COCTaBe.

KuaroueBblie c10Ba: TIArOBBIM pacueT, KapTa SHEPreTUUCCKOTO COCTOSHUS, MOE3/, dHEP-
ro3((peKTHBHOCTH, SHEPTOONTUMATBHAS TPACKTOPHSL.

Jasi umTupoBanusi: ['pedennnkos, H. B. Kapra sHepreTnaeckoro coctosHus moesna /
H. B. I'pe6ennnkos // Bectank PI'VIIC. — 2021. — Ne 3. — C. 64-72. — DOI 10.46973/0201-
727X_2021_3_64.

N. V. Grebennikov
TRAIN ENERGY MAP

Abstract. It is presented the calculation of the energy state of the train through the potential
and kinetic energy, which is spent on overcoming the forces of the main and additional re-
sistance to the train movement of the train. The contours of the train energy state clearly
demonstrate the change in the train energy, which makes it possible to determine the modes
of the train movement based on the energy approach. The proposed calculation method is es-
pecially relevant when determining the operating modes of energy storage units on traction
rolling stock.

Keywords: traction calculation, energy state map, train, energy efficiency, energy optimal
trajectory.
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E. 10. Jynocxui, M. FO. Xaoiceesa, A. M. Xyoonoeos, B. H. Hsanos

HOBOE B TEXHOJIOI'MYM BOCCTAHOBJIEHUSI U30/ISINTAOHHBIX TTAJIBIIEB
KPOHIITEMHOB HNIETKOJAEPKATEJIENA TATI'OBBIX 3JIEKTPOJIBUI'ATEJIEN
JJOKOMOTHUBOB

AnHoTamus. ONUcaHo BIUSHUE NPUPOIHBIX (PAKTOPOB HA TATOBBIM AIICKTPOJIBUTATEb, KAK
OJIMH M3 Hau0oJIee OTBETCTBEHHBIX 3JIEMEHTOB KOHCTPYKIIUH IMOJBUXKHOI'O COCTaBa, MOCKOJIBKY
oT ero Oecriepe0oitHOI PadOTh 3aBUCAT OE30MMACHOCTh U CTA0MIILHOCTE 00ECIIEYeHHUS TEPEBO30Y-
HOTO IIPOIIeCcca Ha CETH JKeJe3HbIX Jopor. CTaThs HAIIpaBjicHa Ha PEIICHUE aKTyaJbHBIX B HACTO-
sIIee BpeMs 3ajiad, CBI3aHHBIX C MOBBIIICHUEM HAJI€KHOCTH TSATOBOTO IOJBHXKHOTO COCTaBa B
1esoM. B "acTHOCTH, paccMOTpEHBI BOIPOCHI, CBSI3aHHBIE C BOCCTAHOBJICHHEM W30JISIIUOHHBIX
MAIBIIEB KPOHIITEHHOB IMETKOACPKATENIEH AIEKTPUISCKUX MAIIWH TATOBOTO MOJBUKHOTO CO-
crtaBa. [IpuBeqeHa CTaTUCTHKA CMEHBI M30JISIMOHHBIX HabieB 3a 20192020 rr., a TakKke Tex-
HOJIOTHSI X BOCCTAHOBJIEHHSI.
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B HpI'VIICe ipomomKuTEIbHOE BPEMS BEAYTCS PaOOTHI 110 UCCIICIOBAHUIO TIPOIIECCa CYIITKH
M30JIAIIAY C TTOMOIIbI0 nHPpakpacHoro usnyueHus (MK), omaum u3 crmoco0oB sBIsiEeTCs Kapy-
CEJBHBII C1I0Cc00 MPOTUTKY U CYIITKY H30JISIIIAN TTAIBIEB KPOHIITEHHOB meTKoaepxkaTeneit TO/.
Ha ocHOBanwm nccienoBannii, MPUBEACHHBIX B CTAaThe, TOKa3aHa ero 3((eKTUBHOCTb.

KuioueBble ci10Ba: MOABIKHON COCTAaB KEJIE3HBIX JOPOT, U30JSLMOHHBIC MATBIIBI, TSITOBBIM
3JIEKTPOJIBUTATEIh, IPOIHUTKA, CYIIIKA, TEXHOJIOTHS BOCCTAHOBJICHHS MAJIbIICB, HH(PpaKpacHOE U3-
Ty4YeHHe.

Jus uutupoBanus: HoBoe B TEXHOJIOTHH BOCCTaHOBIECHHS M30JIALMOHHBIX MANBLEB KPOH-
IITCHHOB INETKO/EPKATENCH TATOBBIX dJeKTpoaBurareiei siokomotusoB / E. 0. Jlynbckwuii,
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E. Yu. Dulskij, M. Yu. Khazheeva, A. M. Khudonogov, V. N. Ivanov

NEW IN INSULATION LIFTER RECOVERY TECHNOLOGY OF THE
BRUSH HOLDERS FOR LOCOMOTIVE TRACTION ELECTRIC MOTORS

Abstract. The paper describes the influence of natural factors on the traction electric motor,

Ne 3/2021

since the TED is one of the most important elements of the rolling stock design, since the safety
and stability of the transportation process on the railway network depends on its uninterrupted
operation. This research is aimed at solving current problems related to improving the reliability
of the traction rolling stock as a whole. In particular, the paper deals with the issues related to the
restoration of the insulating lifters of the brackets of the brush holders of the electric machines of
the traction rolling stock. It is provided the statistics on the change of insulation lifters for 2019-
2020 as well as the restoration technology.

IRGUPS has been working for a long time to study the process of drying insulation using
infrared radiation (IR), one of the methods is the carousel method of impregnating and drying the
lifters brackets insulation of the TED brush holders. On the basis of the studies given in the paper,

its effectiveness is proved.

Keywords: rolling stock of railways, insulating lifters, traction electric motor, impregnation,
drying, technology of the lifters restoration, infrared radiation.
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A. A. 3apugpoan, A. I11. Mycmagun

MN3YUYEHMUE JIEKTPOMEXAHUYECKUX ITPOLHECCOB
B KOJUVIEKTOPHOM TAI'OBOM JABUI'ATEJIE C YYETOM IIOTEPH

AnHoTanus. B mporpammuOi cpene Simintech pa3zpaboTana KOMIBIOTEPHAST MOJIEIH TsI-

roBoro annekTpoasuratens Hb-514E rpy30Boro MarucTpajibHOTO 3JIEKTPOBO3a, TO3BOJISIONIAS
BBITIOJTHUTH COBMECTHOE HCCIIEZIOBAHUE 3TIEKTPOMEXAHUUECKHUX MPOLIECCOB U MOTEPh MOIIHO-
ctu B nuratene. CpaBHEHHE PE3yJIbTaTOB KOMIBIOTEPHOTO MOACIUPOBAHUS C JAHHBIMU KBa-
TU(PUKATUOHHBIX UCTIBITAHUHA ITOATBEPAMIIO BHICOKYIO CTEMEHb JOCTOBEPHOCTH TOTYYESHHBIX
pe3yNnbTaTOB.

KuroueBble c10Ba: rpy30BOM MaruCTpajabHBIM 3IEKTPOBO3, TATOBBII 3JEKTPOIBUrATENb,
ANEKTPOMEXAHUUECKUE IPOLECCHI, TOTEPh MOMIHOCTU, KOMIIBIOTEPHOE MOAECIUPOBAHUE.
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A. A Zarifyan, A. S. Mustafin

STUDY OF ELECTROMECHANICAL PROCESSES
IN A COLLECTOR TRACTION ENGINE DUE TO LOSSES

Abstract. In the Simintech software environment, a computer model of the NB-514E trac-
tion electric motor of the main-line electric locomotive has been developed, which makes it
possible to carry out a joint study of electromechanical processes and power losses in the en-
gine. The comparison of the computer modeling results with the qualification tests data con-

firmed the high reliability degree of the obtained results.
Key words: freight mainline electric locomotive, traction electric motor, electro-mechan-
ical processes, power loss-es, computer simulation.
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NHOPOPMAIIMOHHBIE TEXHOJIOTHUMH,
ABTOMATHUKA U TEJEKOMMYHUKALIUN

B. ]]. Bepecxyn, JI. E. [Ipumvixun, B. /. /laenousn, K. B. llanobaesa, E. /. Barawos

PA3PABOTKA TOIOJOTI MYECKOM MOJIEJIA CUCTEMbBI SJHEPTOCHABXKEHUSA
YUYACTKA XKEJIE3HOI JJOPOI'! JIJISI TPEHAKEPA SHEPT'OJIUCIIETYEPA

AnHoTanus. PaccMaTprBaloTCst TEXHOJIOTHS MOJATOTOBKU AaHHBIX O CXEME BJIEKTPOCHA0-
JKEHHS MPOM3BOJIBHOIO y4YacTKa KEJIE3HOW AOpPOTH, CHOCOO0 MOCTPOEHUS TOIOJIOTHYECKON
CXEMBI CEKLIMOHMPOBAHHUS Y4acTKa C BO3MOYKHOCTBIO aHAJIM3a COCTOSHUS CEKIIMM KOHTAaKTHOM
CEeTH, CO3[JaHNe UMUTALIMU aBTOMAaTHU3MPOBAaHHOTO pabovero Mecra SHEproAucIeTyepa ¢ pea-
JIM30BaHHBIM (QyHKIMOHaNIOM. [IpencTaBnen yueOHO-1ab0paTOpHbI KoMIuleKe «Bupryas-
Has JKeJIe3Has TOporay.

KiroueBbie ciioBa: yuyeOHO-Ta00OpaTOPHBIM KOMIUIEKC, BUPTYyalbHas ejie3Hasl 1opora,
tpeHaxep, APM suepromucneryepa, SVG, C++, Qt.

Jas uutupoBanus: Pa3paboTka TOTONOTHYECKOW MOAENTH CHUCTEMBI YHEPTOCHAOKEHHS
y4acTKa KeJIe3HOH JI0poru Jyis TpeHakepa sHeproaucneryepa / B. 1. BepeckyH, /1. E. Tlpu-
toikuH, b. . Jarmmusu [u ap.] / Bectauk PI'VIIC. — 2021, — Ne 3. — C. 90-97. — DOI
10.46973/0201-727X_2021_3_90.

V. D. Vereskun, D. E. Pritykin, B. D. Dagldian, K. V. Shalobaeva, E. D Balashov

DEVELOPMENT OF A TOPOLOGICAL MODEL OF THE POWER SUPPLY SYSTEM

OF A RAILWAY SECTION FOR THE ENERGY DISPATCHER SIMULATOR

Abstract. The article discusses the technology for preparing data on the power supply
scheme for an arbitrary section of the railway, a method for constructing a topological section-
ing scheme for a section, with the ability to analyze the state of overhead network sections,
creating an imitation of an automated workstation for an energy dispatcher with implemented
functionality. The educational and laboratory complex "Virtual Railway" is presented.

Keywords: Laboratory system, Virtual Railway, simulator, automated workplace of the
power dispatcher, SVG, C++, Qt.
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B. B. bazunosa, /. B. Ywakoes

Ob OPTAHM3ALIMU TIEPEBO30OK CKOPOIIOPTALIMXCA I'PY30B
B TPAHCIHOPTHOM CUCTEME: IIOJXO/1bI U MOJAEJIUPOBAHUE

Annotauus. [TocnenoBarelbHOCTh MPOBEACHHUS MPOLIEAYP U Onepanuii Ipu GopMUupoBa-
HUY MEXaHN3MOB MOJEIUPOBaHUS B TPAHCIIOPTHOM JIOTHCTUKE B HACTOSIIIEE BPEMS HCKITIOUH-
TEJIbHO BOCTpeOOBaHa BCIICACTBUE MEHSIOIINXCS HAIIPaBJICHHU IPy30II0TOKOB U MX HHTEHCHB-
HocTH. OcoObIli MHTEPEC TPEICTABIISIIOT UCCIIEOBAHNS B 00JIACTH MOJACIMPOBAHHUS TPOIIEC-
COB IIEPEBO3KH CKOPOIIOPTSAIINXCS TPY30B B TPAHCIIOPTHBIX CHUCTEMAaX, MOCKOJIBKY CE30HHOCTD
NEPEBO3UMBIX I'PY30B 00YyCIOBIMBAET TpaHC(HOPMALMIO KaK BCEH TPAHCHOPTHOW CHUCTEMBI,
TaK ¥ ee OTAETbHBIX 3JeMeHTOB. [Ipe/araemast B ctaTbe alropuTMHu3anus GOpMHPOBAHUS
MEXaHHU3MOB MOJIETMPOBAHUS OpraHU3aIMH IPOIIECCOB MEPEBO30K CKOPOIOPTAILINXCS TPY30B
B TPAHCIOPTHBIX CHCTEMaxX IMO3BOJSET COCTABUTH LIEIOCTHOE MPEICTABIECHUE O MOCIEN0BA-
TEJIBHOCTH IIAroB (JOPMHUPOBAHMS MEXaHM3Ma MOJCIMPOBAHMSA, COAEPKaHUH STAllOB 3TOTO
nporiecca. PackpbIT Bonpoc cienupuKN TPaHCTIOPTHON CUCTEMBI ¢ (DYHKIIMOHUPYIOIIUMHE B
HEH mpoleccaMy NePeBO30K CKOPONOPTALIMXCS IPY30B KaK 00bEKTa MOJICJIUPOBAHUSI.

KuroueBsble cJ10Ba: TpaHCIIOPTHAS CUCTEMA, MOAECITUPOBAaHUE TPAHCIIOPTHBIX CHCTEM, CKO-
pOTOPTAILIKECs TPY3bL, pedhprKepaToOpHbIe KOHTEHHEPHI; KeJe3HOJOPOKHBIA TPAHCIIOPT; Tie-
PEBO3KH pedprKepaTOPHBIX TPY30B; IPUIIOPTOBAS KEJIEIHOAOPOKHAS CTAHIIUS

st uutuposanus: barunosa, B. B. O0 oprannzanum nepeBo30K CKOPOIOPTSLIUXCS IPY-
30B B TPAHCIIOPTHOM CHCTEME: TOJIX0AbI U MojenupoBanue / B. B. barunoga, /[. B. Yiiakos
// Bectauk PT'VIIC. — 2021. — Ne 3. — C. 98-104. — DOI 10.46973/0201-727X_2021_3_98.

V. V. Baginova, D. V. Ushakov

ABOUT THE ORGANIZATION OF THE PERISHABLE GOODS TRANSPORTATION IN THE
TRANSPORT SYSTEM: APPROACHES AND MODELING

Abstract. The coherence of the procedures and operations in the formation of modeling
mechanisms in transport logistics is currently extremely in demand due to the changing direc-
tions of the cargo flows and their intensity. Studies in the field of modeling the processes of
the perishable goods transportation in transport systems are of particular interest, since the
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seasonality of the transported goods causes the transformation of both the entire transport sys-
tem and its individual elements. The proposed algorithm of the modeling mechanisms for-
mation for the organization processes of the perishable goods transportation in transport sys-
tems allows us to form a holistic view of the steps coherence of the modeling mechanism
formation and the stages™ content of this process. The question of the transport system specifics
with the processes of the perishable goods transportation functioning in it as an object of mod-
eling is analyzed.

Keywords: transport system; modeling of transport systems; perishable goods; refrigerated
containers; railway transport; transportation of refrigerated goods; port railway station.

For citation: Baginova, V. V. About the organization of perishable goods transportation
in the transport system approaches and modeling / V. V. Baginova, D. V. Ushakov // Vestnik
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H. FO. Eepeenosa, K. A. Kanunun

YIPABJIEHUE TACCAKHUPOIIOTOKOM KPYIHEUIIUX TITY

AHHoTauus. HecmMoTps Ha coBepIIeHCTBOBaHUE MPOESKTUPOBAHUS TPAHCIIOPTHBIX CUCTEM,
9KCIUTyaTallly TOPOJCKOTr0 MaCCAKUPCKOTO TPAHCIOPTA ¥ OPraHU3alMy €ro JBIKCHHUS, 1JIH-
TEJILHOCTH TIePEIBUKEHISI HACENICHHS B KPYITHBIX TOPOJIaX OCTAETCS 3HAYUTENFHON 1 KOJeo-
netcs B mpeaenax 35-90 muH. 3HAYUTENBHYIO YaCTh 3TON MPOJOIKUTEIIEHOCTH COCTABIISIIOT
NOTEpU BPEMEHH B TpaHCIOpTHO-Tiepecanounbix y3nax (TIIY) (mo 40 % Bcero BpemeHu me-
pelBHKEHUs ). ITO OOBSACHSIETCS, KaK MMOKa3bIBAET aHAIN3, HEPAIIMOHATLHBIMH (PYHKIIMOHAIb-
HBIMH M apXUTEKTYypPHO-TUIAHWPOBOYHBIMH PEIICHUAMH, HEJIOCTATOYHOCTHIO KOOPIWHAINH
B3aUMOJICHCTBYIOLINX B Y3JaX BHUIOB TPAHCIOPTA, MAJIOW M3YYEHHOCTHIO 3aKOHOMEPHOCTEH
pacrpenenenus naccaxxuponotokos B TITY. B cratee pazpaboTtan anroputm oneHku s¢dex-
THBHOCTHU OpraHU3alli{ MTaCCaXKUPOIIOTOKOB B KOHKpeTHOM TITY.

KuloueBble cji0Ba: TPaHCIIOPTHO-TIEPECATOYHBIE y3IIbl, HHTETPUPOBAHHBIE TPAHCIIOPT-
HBIE CUCTEMBI, UMUTALIMOHHOE MOJCINPOBAaHNE, MACCAXKUPOIIOTOKH, TNIAHUPOBOYHAS CTPYK-
Typa.

st nuTupoBanusi: EspecHosa, H. 10. Yipasnenue naccaxupornoTokoM KpymHEMIINX
TITY / H. 1O. EBpeenoBa, K. A. Kanmunusn // Bectauk PI'YIIC. — 2021. — Ne 3. — C. 105-113.
—DOI 10.46973/0201-727X_2021_3 105.

N. Y. Evreenova, K. A. Kalinin
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PASSENGER TRAFFIC MANAGEMENT OF THE LARGEST TPUS

Abstract. Despite the improvement of the design of transport systems, the operation of
urban passenger transport and the organization of its movement, the duration of movement of
the population in large cities remains significant and ranges from 35 to 90 minutes. A signifi-
cant part of this duration is the loss of time in transport and transfer hubs (TPUs) (up to 40 %
of the total travel time). This is explained, as the analysis shows, by irrational functional and
architectural-planning solutions, insufficient coordination of the modes of transport interacting
at the nodes, and little knowledge of the pat-terns of distribution of passenger flows in the
TPU. The article develops an algorithm for evaluating the effectiveness of passenger traffic
management in a particular TPU.

Keywords: transport hubs, integrated transport systems, simulation modeling, passenger
flows, planning structure.

For citation: Evreenova, N. Y. Passenger traffic management of the largest TPUS /
N. Y. Evreenova, K. A. Kalinin // Vestnik RGUPS. — 2021. — Ne 3. — P. 105-113. — DOI
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C. I Ucmomun, A. E. Ilepecmenxo, C. I'. [llanmapenxo

HOBBIINEHUE 3OPEKTUBHOCTHU UCITOJIb3OBAHUA MATUCTPAJIBHBIX
I'PY30BBIX 3JIEKTPOBO30B 3A CHET YIIPABJIEHUS PEXKUMAMMUM ABUKEHUSA

Annotauus. [IpuBeseHs! pe3ynbTaThl pa3paboTK MeToa MOBbIMeHHS 3Q(heKTHBHOCTH
MCIIOJIb30BaHMS MaruCTPAIbHBIX TPY30BBIX 3JIEKTPOBO30B 33 CUET CHI)KEHUS IOTEPh JIEKTPO-
SHEPIuH MyTEM COBEPILEHCTBOBAHUS OOPTOBBIX CHCTEM aBTOBEACHUS U MOIICP)KKH IPHUHS-
THs perieHuid. [IpencraBieH 0CHOBaHHBIN HA HICKYCCTBEHHOM PEKYPPEHTHON HEUPOHHOM CeTH
(UPHC) apxuTeKkTypsl noaroi kparkocpounoii mamsata (LSTM) anroputm nmporao3npoBaHus
PEKOMEHIOBAHHOTO PEXMMa HKCIUTyaTalliy 3JIEKTPOBO3a MO JTAHHBIM OOPTOBBIX CUCTEM pe-
THCTpaly apaMeTpoB JIBUKEHHS U aBTOBEACHNA. B pe3ynbraTe cpaBHEHHS HAKOTIJICHHBIX B
X0/JIe IKCTIEpUMEHTAIILHBIX HCCIIeI0OBaHUI CBEIEHUM ¢ pe3yIbTaTaMi UMUTALMOHHOTO MO/Ie-
JUPOBaHU YCTAaHOBJIEHO, YTO NPH pean3allii dJIEKTPOBO30OM PEKOMEHAYEMBIX 3HAUEHHH
CHWJI TSITU ¥ TOPMOYKEHHSI O’KUAAETCS CHIKEHNE 3HAUEHUH YAEITbHOW S3HEPrOEMKOCTH TATH I10-
€37I0B 3a 1Moe3/IKy B cpeqHeM Ha 1 %.

KuroueBble ¢j10Ba: MaruCTpabHBIA TPY30BOH IEKTPOBO3, TOTEPH AIIEKTPOIHEPTHH, aB-
TOBEJICHNE, PETUCTPATOP NapaMeTPOB, ONTUMH3ALNS, PEKUM JBHKEHUS, CUJIa TATH, HEHPOH-
HBIE CETH, y/IeIbHAas YHEPrOEMKOCTh TATH ITOE370B JIOKOMOTHBOM.


mailto:nevreenova@mail.ru

ISSN 0201-727X

BECTHHUK PI'YIIC

Jast uurupoBanms: Victomun, C. I'. [ToBsimeHue 3¢ ¢GEKTUBHOCTH MCITOJIb30BAHUS Maru-
CTpaJbHBIX TPY30BBIX AIEKTPOBO30B 3a CUeT ynpasieHus pexxumamu newxenns / C. I'. Ucto-
muH, A. E. Ilepecrenko, C. I'. Illantaperko // Bectauk PI'YIIC. — 2021, — Ne 3. — C. 114—
123. - DOI 10.46973/0201-727X_2021_3 114.

S. G. Istomin, A. E. Perestenko, S. G. Shantarenko

IMPROVING THE EFFICIENCY OF USING THE MAIN ROADS
OF FREIGHT ELECTRIC CARRIES DUE TO TRACTION MODES CONTROL

Abstract. The paper presents the results of the method development for increasing the ef-
ficiency of using main-line freight electric locomotives by reducing energy losses by improv-
ing on-board driving systems and decision support. An algorithm based on an artificial re-
current neural network (IRNS) architecture of long short-term memory (LSTM) is presented
for predicting the recommended operating mode of an electric locomotive based on data from
on-board systems for recording the parameters of movement and driving. As a result of com-
paring the data accumulated in the course of experimental studies with the results of simulation
modeling, it was found that when the electric locomotive implements the recommended values
of traction and braking forces, a decrease in the values of the specific energy consumption of
the trains traction per trip is expected on average by 1 %.

Keywords: electric locomotive, energy loss, automatic train operation, data recorder,
optimization, operating mode, traction modes, traction force, neural networks, energy inten-
sity of trains traction by locomotive.

For citation: Istomin, S. G. Improving the efficiency of using the main roads of freight
electric carries due to traction modes control / S. G. Istomin, A. E. Perestenko, S. G. Shan-
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AnHoTtaums. [Ipennaraercs HOBBIM CUCTEMHBIA MOJIX0/ K OCTPOEHHUIO, PacUeTy U ONTH-
MU3allUU TPAHCIOPTHBIX y3710B. [loguepKuBaeTCs, YTO BaXXHBIM CBOHCTBOM OOBEKTa KaK CH-
CTEMBI SBJISIETCS aKTUBHOE CaMOTIOAJIEpKaHHe, TO3BOJISAIONIEe eMy YCTOHUNBO (PYHKIIMOHH-
poBaTh B M3MEHUHMBOU cpene. Camoroaaepanue oOecrieunBacTcs aganTUBHOCTIO. C cH-
CTEMHBIX TO3UIUH BBOJATCS KIACCHI TPAHCHOPTHBIX y3JI0B. DOPMYIHPYIOTCS pa3inyHbIC
CIOoCOOBI ONTHMHU3AIINY TSI Y3JIOB Pa3HBIX KJIACCOB. [IpUBOMUTCS TEXHONOTHS MX pacyera ¢
WCTIOJIb30BaHIEM UMHUTAIIHOHHOTO MO/JIEITUPOBAHUSL.

KuiroueBble ci10Ba: TpaHCIOPTHBINA y3€l, CUCTEMA, aJalTUBHOCTh, UMUTAITMOHHOE MOJIC-
JUPOBAHUE, pPacueT, ONTUMHU3AIIHSL.

Juasi nurupoBanus: Koznos, I1. A. JKene3HoIopoKHBIE Y3/Ibl C MO3ULHANA CUCTEMHOTO
nogxona / I1. A. Kosznos, C. I1. Bakynenko, B. I1. Koznosa // Bectauk PI'YIIC. — 2021. —
Ne 3.-C. 124-130. — DOI 10.46973/0201-727X_2021_3_124.

P.A. Kozlov, S. P. Vakulenko, V. P. Kozlova
RAILWAY JUNCTIONS FROM THE STANDPOINT OF A SYSTEMATIC APPROACH

Abstract. The paper proposes a new systematic approach to the construction, calculation
and optimization of transport hubs. It is emphasized that an important property of an object as
a system is active self-support, which allows it to function stably in a changeable environment.
Self-support is provided by adaptability. Classes of transport nodes are introduced from the
system positions. Various optimization methods are formulated for nodes of different classes.
The technology of calculating them using simulation modeling is given.

Keywords: transport hub, system, adaptability, simulation, calculation, optimization.
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E. JI. llceposckas, A. I1. I pegpeniumeiin

PACHHOJIOKEHHUE I'OPOACKOI'O PACIIPEJAEJIMTEJBHOT'O IEHTPA:

HAYUYHO-METOJOJIOT MUECKHI MTOAXO/I

Annotanus. [IpoaHann3npoBaHbl MOJIENH pa3MELIEHH JIOTHCTUYECKUX MOIITHOCTEH, pa3-
paboTaH alTOPUTM OIIPEIENIEHHUS ONITUMATBHOTO MECTOPACIIONOKEHHS TOPOJICKOTO pacIipeie-
JUTETHHOTO IIEHTPa KaK HOBOT'O THITA TOPOJICKON MHPPACTPYKTYPHI, ChOPMYITHPOBAHBI KPH-
TEpHH JUIsl CPABHEHUS] BAPHAHTOB MECT pa3MEIIEHUs U apaMeTphl I OLEHKH OXKHUIaeMOro
addexTa, a TaKkKe Npe/ICTaBlIeHa MareMarnieckas GopMyIupoBka 3anauu. [IpeaoxkeHHbie
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MaTepHajbl UCCIIEIOBAHUSA MOTYT JIedb B OCHOBY pa3paOOTKU HAyYHOM METOJOJIOTHU U HOp-
MaTHBHO-CIIPABOYHBIX PEKOMEHAAIMHA MO ONTUMHU3alHUK pabOThl TPAaHCIIOPTHOH CHUCTEMBI
KPYITHOTO TOpPOJia, T0O3TOMY IIPEICTABISIFOT 3HAYMMOCTD /ISl YUCHBIX, IPEICTaBUTEIIEH opra-
HOB BJIACTH, ypOAHHCTOB U TOPOXKaH.

KiroueBblie cjioBa: pacmofioKeHHE, paclpeneNuTeNbHbIi IeHTp, TOPOACKONW TepMHUHA,
MHPPaCTPYKTypa, TOTUCTHICCKUIN IIEHTP.

Jdas umTupoBanus: Ilceporckas, E. JI. PacnionoxxeHnue ropoJICKoro pacinpeaeuTeIbHOro
neHTpa: HayuHo-merononoruueckuii nogxon / E. JI. Ilceposckas, A. I1. I'pedenmreiin //
Bectuuk PI'VIIC. — 2021. — Ne 3. — C. 131-140. — DOI 10.46973/0201-727X_2021_3 131.

E. D. Pserovskaya, A. P. Grefensteyn

LOCATION OF THE CITY DISTRIBUTION CENTER:
SCIENTIFIC AND METHODOLOGICAL APPROACH

Abstract. The models for the logistics facilities location have been analyzed, an algorithm
has been developed for determining the optimal location of an urban distribution center as a
new type of urban infrastructure, criteria for comparing location options and parameters for
assessing the expected effect have been formulated, and a mathematical formulation of the
problem is presented. The proposed research materials can form the basis for the development
of scientific methodology and regulatory and reference recommendations for optimizing the
operation of the transport system of a large city, therefore, they are significant for scientists,
government officials, urbanists and citizens.

Keywords: location, distribution center, city terminal, infrastructure, logistics center.
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E. I'' Illenunosa

HAITPABJIEHUS PASPABOTKH KOHIIENIIAU, MOAEJIEM, METOJIOB 1 MEXAHU3MOB
OPI'AHM3AIIMUA TPAHCITIOPTHOI'O OBPA30BAHUSA

AnHotanus. [IpoaHanu3npoBaHbl CTpaTErMuecKue LEIH U 3a1a4n TpaHCIIOPTHOM cTpaTe-
ruu pazsutus PO na nepuox 1o 2035 rona u Pacnopsbkenue [IpaButenscrBa PO «O6 yrBep-
*)aeHnr KoHenmmu moAroTOBKY KaApoB IS TPAHCIIOPTHOTO KoMImiekca 10 2035 romay, Ko-
TOpBIE TPEOYIOT OOHOBJICHHS KOHIICTIIIUM TPAHCIIOPTHOTO 00pa30BaHMs M JAIbHENUIIEero pas-
BUTHS MOJIEJIEH, METO/I0B M MEXaHU3MOB 00Pa30BaTEIbHOrO MPOLIECCa B CHCTEME MTOJITOTOBKU
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kaapoB. O00CHOBaHAa HEOOXOIUMOCTh peaIM3aIlii CHCTEMHOTO IMOAX0Aa K MCCIIEIOBAHUIO
OTpacCJICBbIX TPAHCIIOPTHBIX BY30B, IIEPEX0/Ia K CETECBOW OPraHU3allii X B3aUMOJICHCTBUS Ha
0a3e eqUHOTO CETEBOTr0 MpOIlecca MOATOTOBKH KaJpOB OTPACIIH, CHMKEHUS JIONU TOoCyaap-
CTBCHHOTO DETYJIMPOBAHHS 3TOW JEATENLHOCTH. PaccMOTpeHbl MEXaHHM3MbI OpraHU3allhd
HAy4YHO-00Pa30BaTEIBHON JACSITEILHOCTH, OITUPAIOIIUECS Ha CO3[aHNe: yueOHO-HAYIHO-TIPO-
W3BOJICTBCHHBIX KJIACTEPOB, CAMOPETYJIUPYEMBIX OpraHU3alluii B Hay4YHO-00pa30BaTCILHOM
chepe, s3HTAYMEHT-(DOHIOB U PEMIO3UTOPHEB By3a. [Ipe/yioskeH KOMIUIEKC aHATUTHYECKUX Me-
TOJIOB UCCIICZIOBaHUs 00Pa30BaTEIbHON NCATEIBHOCTH: BpEMEHHBIE PSIJIbI, TCOPUH AKTHBHBIX
CUCTEM, IIEHO30B, OPraHU3aIMOHHO-TEXHOJIOTHYCSCKOM HAICKHOCTH.

KiroueBble ci0Ba: TpaHCIIOPTHO-TIEPECATIOYHBIC Y3JIbI, HHTCTPUPOBAHHBIC TPAHCIIOPT-
HBIC CUCTEMbI, IMUTAIIMOHHOE MOJCIHPOBAHHE, MACCAKUPOIIOTOKH, TUIAHUPOBOYHAS CTPYK-

Typa.

Jast murupoanusn: Illemmoa, E. I'. HanpaBnenus pa3paboTKu KOHIICTIITIH, MOJIEIICH,
METO/I0B U MEXaHM3MOB OpraHu3aluy TpancnoptHoro oopasosanus / E. I' Hlenmiosa // Becr-
Huk PIVIIC. — 2021. — Ne 3. — C. 141-150. — DOI 10.46973/0201-727X_2021_3_141.

E. G. Shepilova

DEVELOPMENT OF CONCEPTS, MODELS, METHODS AND MECHANISMS
OF ORGANIZATION OF TRANSPORT EDUCATION

Abstract. The article considers the strategic goals and objectives of the Transport Strategy
for the Development of the Russian Federation for the period up to 2035and the Order of the
Government of the Russian Federation “On Approval of the Concept of Training Personnel
for the Transport Complex until 2035, which require updating the concept of transport edu-
cation and further development of models, methods, and mechanisms of the educational pro-
cess in the system of personnel training. The author demonstrates the need for implementing
a systematic approach to the study of transport industry universities, for switching to a network
organization of their interaction based on the Unified network process of personnel training in
the industry, for reducing the share of state regulation of this activity. The article describes the
ways how to organize scientific and educational activities based on the creation of educational,
scientific, and industrial clusters, self-regulatory organizations in the scientific and educational
sphere, endowment funds and university repositories. The author also proposes a complex of
analytical methods for studying educational activity: time series, theories of active systems,
cenoses, organizational and technological reliability.

Keywords: transport education, transport industry universities, Unified network process of
personnel training, self-regulatory organizations in the scientific and educational sphere, en-
dowment funds and university repositories.
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E. B. Muponenxo

MMPOOJIBHBIE CAJIbl U MTEPEMEINEHUSA PEJBbCOBBIX IVIETEA
IIPU HU3KUX TEMIIEPATYPAX

AHHOTauus. BrINojHeH aHAU3 CUl ¥ IepEeMELICHU PeTbCOBBIX IUIETeH 0ECCTHIKOBOTO
MYTH [IPU TEeMIIEpaTypax HIXKe ero 3akperuieHus. [lepesakperuieHue peabCcoBON IUIETH NMpU
TEKYIIEM COJCP)KaHHUU ITyTH SBIISETCS TOCTATOYHO TPYIOEMKOH paboTOM, IIO3TOMY Ha OCHO-
BaHUM ypaBHEHUS M3MEHEHHS MTPOAOJILHBIX CUJI OBUIH OIPEeNIeHb] JUTMHBI KOHIIEBBIX Y4acT-
KOB, MTOJJICKALIHNX MEePE3aKPETNICHUIO B 3aBUCIMOCTH OT KITMMAaTHYECKOW 30HBI.

KioueBble ciioBa: 6€CCTBIKOBOI IyTh, TEMIIEPATYpPa 3aKpEIUICHNU, OaIacTHAs IpHU3Ma.

Jdas umTupoBanusi: Muponenko, E. B. [IpononbHble CHIIbI U IEpEMEIIEHUS PEbCOBBIX
rieTel npu Hu3Kkux temnepatypax / E. B. Muponenko // Bectauk PI'YIIC. — 2021, — Ne 3. —
C. 151-156. — DOI 10.46973/0201-727X_2021_3_151.

E. V. Mironenko

LONGITUDINAL FORCES AND DISPLACEMENTS OF RAIL LASHES
AT LOW TEMPERATURES

Abstract. The analysis of the forces and displacements of the continuous-welded rail
strings at temperatures be-low its fastening is carried out. Re-fixing the rail string at the current
track maintenance is a rather time-consuming work; therefore, based on the equation for
changing the longitudinal forces, the lengths of the end sections to be re-fixed depending on
the climatic zone were determined.

Keywords: joint-free path, fixing temperature, ballast prism.

For citation: Mironenko, E. V. Longitudinal forces and displacements of rail lashes at low
temperatures / E. V. Mironenko // Vestnik RGUPS. — 2021. — Ne 3. — P. 151-156. — DOI
10.46973/0201-727X_2021_3_151.

Caenenust 06 aBTopax Information about the authors
Muponenko EBrennii BukropoBuy Mironenko Evgeniy Viktorovich
PocToBCckmii TOCyIapcTBeHHBIH yHUBepcuTeT mytei Rostov State Transport University (RSTU),
coobmienus (PT'YIIC), Chair «Track and track facilities»,
katenpa «I1yTb U myTeBoe X03IHCTBOY, Assistant,

ACCHCTEHT, e-mail: pph@kaf.rgups.ru

e-mail: pph@kaf.rgups.ru
VK 625.12 + 06 DOI 10.46973/0201-727X_2021_3_157

B. JI. Illanosanos*

OLHEHKA PABHOMEPHOCTHU YIVIOTHEHUS 'PYHTOB 3EMJISIHOT'O ITIOJIOTHA
IIPU CTPOUTEJIBCTBE METOJOM I'EOPAJHOJIOKAIIHN

AnnHoramus. [Ipu crpouTenbcTBe 3eMIITHOTO TOJOTHA JKENE3HBIX OPOT HEO0OXOIMMO
o0ecrnevnTh OJHOPOAHOCTh CBOMCTB KOHCTPYKIIMOHHBIX CIIOEB IO TITyOWHE BCEH MPOTSIKEH-
HOCTH CTPOSIIETOCS ydacTKa. [Ipu 3TOM KOHTPOJIb KadeCcTBa 3eMJITHOTO MOJIOTHA OCYIIECTB-
JSeTCS AUCKpeTHO. B manHOW paboTe mpeiokeH METOJ HETPEPBIBHOTO OMPEISICHIS
CBOMCTB CTPOSIIIErocs 3eMIISTHOTO MTOJIOTHA. MEeTOo/T OCHOBaH Ha UCTIONIh30BAHUU KAITNOPOBAH-

! PaGota BeIMONTHEHA MpH (PUHAHCOBOI TTOUIEPsKKe DeIepaTbHOTO AreHTCTRA KeJIe3HOI0POKHOTO TPAHCIIOPTA
B 2021 r. (cornamenue ot 25.02.2021 r. Ne 109-03-2021-019/1).
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HOTO IIPSIMBIMH METOJaMHM Teopanapa. AIropuT™M 00pabOTKH reopaanoIoKalimoHHON HHPOP-
MaI[ii aBTOMAaTHU3UPOBAH M PEATU30BaH B BUJIC MPOTrpaMMHOTo koja. [TpoBepka s dekTus-
HOCTH TIPEIJIOKCHHOW METOJMKY ObLlIa MPOBEPEHA HA YYACTKE CTPOSIIErocs 3eMIITHOTO I10-
notHa. B pabore mokazaHo xopoliee COBIMaJeHUE TaHHBIX Teopaiapa ¢ IPSMBIMA U3MEPEHH-
SIMH.

KuaroueBsble cJ10Ba: reopaJinoIOKaIus, JMarHOCTHKA KEJIE3HOA0OPOKHOTO Iy TH, 3eMJITHOS
MOJIOTHO, MJIOTHOCTb, HAJICKHOCTb.

Jas uutupoBanusa: Ulanosanos B. JI. Onenka paBHOMEPHOCTH YIUTOTHEHUSI TPYHTOB

3eMJITHOTO TOJIOTHA TPU CTPOUTENIBCTBE METOAOM Teopaauonokanuu / B. JI. llanosanos //
Bectuuk PI'VIIC. — 2021. — Ne 3. — C. 157-170. — DOI 10.46973/0201-727X_2021_3 157.

V. L. Shapovalov

ASSESSMENT OF THE UNIFORMITY OF COMPACTION OF THE SOIL OF THE ROADBED
DURING CONSTRUCTION BY THE GEORADOLOCATION METHOD

Abstract. During the construction of the railway roadbed, it is necessary to ensure the uni-
formity of the properties of the structural layers over the depth of the entire length of the sec-
tion under construction. At the same time, the quality control of the roadbed is carried out
discretely. In this paper, we propose a method for continuously determining the properties of
the roadbed under construction. The method is based on the use of GPR calibrated by direct
methods. The algorithm for processing geo-radar information is automated and implemented
in the form of a program code. The effectiveness of the proposed method was tested on the
section of the roadbed under construction. The paper shows a good match of the GPR data
with direct measurements.

Keywords: GPR, diagnostics of railway, roadbed, density, reliability.
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B. A. Ocunos, A. Y. Ocunosa

HCCJEIOBAHUE MMPOIIECCOB JIEKTPOTEPMUYECKOM JIETPAJTAIIMA BOJIOKOHHO-
ONTUYECKHNX KABEJEN BBJIW3H OITOP KOHTAKTHOM CETH

AnHoTanus. B cTaThe paccMaTpuBalOTCS BOIIPOCH pacdeTa KapTHHBI AJIEKTPHUECKOTO
moJist BOJIM3W ONOp KOHTaKTHOW ceTu. HeolHOpoiHOE TpeXMepHOe 3IEKTPOMArHUTHOE I10JIe
BOJIM3M TeJa OMOpPbI CHJIBHO OTJIMYACTCS MO CBOMM XapaKTEPUCTHKAM OT SJIEKTPUYECKOTO
TIOJISL B TIPOJIETaX KOHTAKTHOM ceTH. B paboTe gaHa OleHKa CTENEHU JeCTPYKTUBHOTO BIIMSTHUS
AJIEKTPOMATHUTHBIX TIOJIEH KOHTAKTHOW CETH BOJIM3H TOIIICPKUBAIOIIETO 3aKHUMa.

KuaroueBrblie c10Ba: BOJIOKOHHO-ONITUYECKUI Ka0eIb, SIEKTPOMAarHUTHOE TOJIE, AIIEKTPO-
TepMUYeCKas JeTrpaarius.
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rpajanuy BOJOKOHHO-ONTHYECKUX Kabeneil BOIM3M onop KoHTakTHO# cetn / B. A. Ocurnos,
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V. A. Osipov, A. I. Osipova

RESEARCH OF THE ELECTROTHERMAL DEGRADATION PROCESSES
OF THE FIBER-OPTIC CABLES NEAR THE CONTACT NETWORK POLES

Abstract. The paper deals with the calculation of the electric field pattern near the contact
network supports. The inhomogeneous three-dimensional electromagnetic field near the sup-
port body differs greatly in its characteristics from the electric field in the contact network
span. The paper assesses the degree of destructive influence of electromagnetic fields of the
contact network near the supporting clamp.

Keywords: fiber-optic cable, electromagnetic field, electrothermal degradation.
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T. JI. Punonv-Capazocu, JI. @. Punoav-Capazocu

HNCCIEJOBAHUE BO3MOXKXHOCTHU PECYPCOCBEPEXEHMUS ITPU ITPUMEHEHUUN
T'PA®UTOBBIX TEINIOOBMEHHUKOB B CXEMAX AJICOPBIIMOHHOM OCYIIKH

AHHoOTanus. MaTepua cTaThi MOCBSIICH UCCICOBAHUIO BO3MOXKHOCTH pecypcocOepe-
JKEHUsI TP 3aMEHE TEII00OMEHHBIX TTOBEPXHOCTEN M3 CTAM B ITACTHHYATHIX TEIIO0OOMEH-
HHUKaX Ha rpauTOBbIC TEINTIOOOMEHHBIC MOBEPXHOCTH. J[aHHOE 000y IOBAHUE UCTIONB3YEeTCS
B TEXHOJOTHNYECKHUX CXEMax a)ICOp6I_[HOHHOI>'I OCYIIIKH CKaToro BO3JyxXa Ha IMOJBUKHOM CO-
CTaBe JKEeJIE3HbBIX JI0POT U TIPETHA3HAUCHO JIJIS OXJIAXKICHUSI CKATOTO BO3/yXa, OCTYIAIOIIETO
B azcopbep. HeoOXoauMOoCTh TaKOTO OXJIAKICHUS 00YCIIOBJIEHA CBOMCTBAMH aICOPOIIHOH-
HBIX MAaTEePHUATIOB CHIDKATh BIIArOMOTJIONIAIONIYI0 CITOCOOHOCTh MPH MOBBIIICHUN TEMIIepa-
TYpPBI TIPOIIECCa.

KiroueBble cijioBa: acopOIIMOHHAS OCYIIKA, TPA(HUT, CTaNb, TEIIIONPOBOAHOCTD, OCYIIIKA,
3 PEKTUBHOCTD, CIKATHIN BO3YX, IEJIECO00PA3HOCTh, BIATOMOTIOIIAIOIIAs CTOCOOHOCTD, al-
copOIwsl.
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Jast nutupoBanusi: Pumons-Caparocu, T. JI. MccnenoBanre BO3MOKHOCTH pecypcocoe-
peXCHHS TP NPUMEHCHUU TPAPUTOBBIX TEILUIOOOMEHHTKOB B CXeMaX ajCcoOpOIMOHHOMN
ocymku / T. JI. Pumons-Caparocwu, JI. @. Punons-Caparocu // Bectauk PI'VIIC. — 2021. —
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T. L. Ripoll-Saragosi, L. F. Ripoll-Saragosi

RESEARCH OF THE POSSIBILITY OF RESOURCE SAVING BY APPLICATION
GRAPHITE HEAT EXCHANGERS IN ADSORPTION DRYING SCHEMES

Abstract. The scientific paper is devoted to the study of the possibility of resource saving
when replacing heat exchange surfaces made of steel in plate heat exchangers with graphite
heat exchange surfaces. This equipment is used in technological schemes of adsorption drying
of compressed air on railway rolling stock and is intended for cooling the compressed air en-
tering the adsorber. The need for such cooling is due to the properties of adsorption materials
to reduce the moisture-absorbing ability when the process temperature increases.

Keywords: adsorption drying, graphite, steel, thermal conductivity, drying, efficiency,
compressed air, expediency, drying, moisture absorption capacity, adsorbent

For citation: Ripoll-Saragossi, T. L. Research of the possibility of resource saving by ap-
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11 I". Usanouxun., O. B. Kyopsxos., U. B. Konecuuxos, J{. C. Manmypog

NPUMEHEHUE UCKYCCTBEHHBIX HEUPOHHBIX CETEM JIJISI MOJIEJIUPOBAHUS
HUOHHO-IUIASMEHHBIX HOKPBITUA TPUBOTEXHUYECKOI'O HABHAYEHU S

AnHoTanus. [y MogenpoBaHus TpHOOJIOrHUECKUX XaPaKTEPUCTHK HOHHO-TIa3MEHHBIX
MOKPBITHH MpearaeTcs NCIOIb30BaTh HCKYCCTBEHHbIE HEHPOHHBIE ceTH. C TOUKH 3peHus
MOJIEJTMPOBAHMS MIPOIIECCOB TPEHHS W M3HOCA MCKYCCTBEHHAs HEHPOHHAS CETh MOXET OBITh
paccMoTpeHa Kak hopma perpecCHOHHOTO MOJICTUPOBaHUS (0TOOPaKEHIE BXOIHBIX JAHHBIX
B BBIXOHBIC JaHHBIE).

B kadecTBe MoJenu ceTH paccMaTpUBaeTCd MHOTOCIOWHBIN MEPCENTPOH, BKIHOYAIOMNI
BXOJIHOM, BBIXO/IHOM U CKPBITBIE CJIOM HEUPOHOB. IlapameTpaMu Mozen SBIAIOTCS 3HAYECHUS
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BECOB M CMEIIeHWH. PaccMOTpeHB! BXOIHBIE M BBIXOAHBIE JIECKPHUITOPHI MOAETH MPUMEHH-
TEIHHO K MOHHO-TIA3MEHHBIM MOKPBITUSAM. B OTACNBHBIN OJIOK BBIJCIICHBI TEXHOJIOTUICCKUE
napaMeTpsl (pOpMHpPOBAaHMS TOKPHITHA. B KauecTBe BBIXOJHBIX MapaMETPOB paccMaTpHBa-
FOTCSI TPUOOJIOTHICCKHE XapaKTePUCTHKN — KO3 GUIMEHT TpeHUs U u3HOoC. OTMEUYeHO, UTO
JUTSL MOJICTTUPOBaHYSI TPHOOJIOTHIECKUX CBOWCTB YJIOOHBIM HHCTPYMEHTOM SIBIISIETCSI MCIIOJb-
30BaHUE TUOPUIHON MOJCITH HEHPOHHOU CETH.

KuioueBsble ¢j10Ba: HOHHO-TIa3MEHHBIE TTOKPHITHS, MATHETPOHHOE PACTIBUICHUE, TIOKPHI-
THS TPUOOTEXHUYCCKOTO HA3HAUCHUS, MOJICIIMPOBAHUE, NCKYCCTBCHHBIC HEHPOHHBIE CETH.

Jusi nutupoBanus: [IpuMeHeHne UCKyCCTBEHHBIX HEMPOHHBIX CETEH sl MOJEIUPOBA-
HUSI HOHHO-TIJIa3MEHHBIX TIOKPHITHI TprOoTexXHU4YecKkoro HasHaueHus / [1. I'. UBanoukun, O.
B. Kyapsxos, U. B. Konecnuxos, 1. C. Mantypos // Bectauk PI'VIIC. — 2021. — Ne 3. — C.
185-192. — DOI 10.46973/0201-727X_2021_3 185.

P. G. Ivanochkin, O. V. Kudryakov, I. V. Kolesnikov, D. S. Manturov

APPLICATION OF ARTIFICIAL NEURAL NETWORKS FOR SIMULATION
OF ION-PLASMA COATINGS FOR TRIBOTECHNICAL PURPOSE

Abstract. To simulate the tribological characteristics of ion-plasma coatings, it is proposed
to use artificial neural networks. From the point of view of modeling the processes of friction
and wear, an artificial neural network can be considered as a form of regression modeling
(mapping of input data to output data). A multilayer perceptron is considered as a network
model, which includes input, output and hidden layers of neurons. The parameters of the model
are the values of weights and biases. The input and output descriptors of the model are con-
sidered as applied to ion-plasma coatings. Technological parameters of coating formation are
highlighted in a separate block. Tribological characteristics - friction coefficient and wear -
are considered as output parameters. It is noted that the use of a hybrid neural network model
is a convenient tool for modeling tribological properties.

Keywords: ion-plasma coatings, magnetron sputtering, coatings for tribotechnical pur-
poses, modeling, artificial neural networks
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TPEBOBAHUA K O®OPMJIEHHIO CTATEM
JJIA ITYBJIUKALIUHU B /KYPHAJIE «BECTHUK PI'VIIC»

1 Marepuanasbl cTaTeil NPeICTaBISIIOT B BUE TEKCTOB, OT(OPMATUPOBAHHBIX U pacleyaTaHHBIX
Ha JIa3epHOM WJIM CTPYWHOM TpHHTEpe (MPUTOTHBIX ISl CKaHWpOBaHWsA) Ha Oenoil Oymare dopmara A4
(210%x297 mm) B ogHOM 3K3eMILTsIpe. PekomeHayeMbiii 00beM ctaTbu — 5—10 cTpanuil.

OHOBPEMEHHO TPEACTABISIOT AJIEKTPOHHYIO BEPCHIO CTaThH, BHIIIOJHEHHON B TEKCTOBOM PEAAKTOPE
Word for Windows, mpugt Times New Roman, 11 pt, MexkcTpouHBIi HHTEPBaJ — OAWHAPHBIN, BHIPABHUBAHHE
0 IIUpYHE, a03aIHBIA OTCTYT — 1,25 cM, BCce Mo — 2 cM.

2 Ha mepBoii cTpaHHIle TOMKHBI OBITH YKa3aHBI:

Y/IK — B 1eBOM BEpXHEM YTIIY;

WHTEPBAJ;

UHUYUATIBL U pamuiuy agmopog — 1o LCHTPY, KypCHBOM;

WHTEpBA;

HA36aHUe cMampu — 3arJIaBHBIMU OYKBaMH, ITOTYKUPHBIM IIPUQPTOM, IO LIEHTPY, O€3 IEPEHOCOB;
WHTEPBAJ;
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karouesste cnoea (5-10 cios);

WHTEPBAJ;

meKcm cmampu — 1Ie9aTaeTCs C NePEeHOCaMH.

WHTEpBA;

CRUCOK Tumepamypel Ha pyCCKOM U aHTTTUHCKOM si3bIKax (He MeHee 10 UCTOYHHKOB).

CraTthsl 10JKHA COZIEPKATh BBOJHYIO YacTh, LIENb HAYYHOH pa3paboTKH, OCHOBHYIO YacTh U BbI-
Bozbl. TeKcT cTaThy HOMKEH OBITH TIIATEILHO OTPEAAKTUPOBAH U FOTOB AJISl MAKETUPOBAHUSI M BEPCTKH XKYyp-
HaJla Ha KOMITBIOTEpE.

4  ByKBBI JJATUHCKOTO andaBuTa HAOUPAIOT KypCHUBOM, OYKBBI IPEYECKOT0 H PYCCKOTO ai(haBUTOB
— npsmMbIM mpudroM. Maremarndeckne cuMBoiibl lim, In, arg, const, sin, cos, min, max u T.1. HAOUPAIOT
npsMbeIM mpudToM. AOOpeBHaTypsl clienyeT paciinpoBBIBATH IIPHU UX IEPBOM YIIOMHUHAHUH B TEKCTE.

5  ®opmyasl. bonbimue Gpopmyiiel HEOOXOAUMMO Pa3OUTh HA OTAENbHBIE (pparMeHThl. PparMeHTHI
(hopMyIT IO BO3MOXKHOCTH JIOJDKHBI OBITH HE3aBUCUMBI (IIpH paboTe B POpMYyITBLHOM pelakTope Kax/aas CTpoKa
— OTZENbHBINA 00beKT). Pacmonarats GpopMyIbl crienyeT Mo HeHTPy CTPOKH.

byketJul,eul,hun,qug, VuU, O (Oyksa) u 0 (HOIb) ZOJDKHBI pa3inyaThCs 0 HAYEPTAHHUIO.

Tupe, neduc, 3HaK «MUHYC» 0003HA4YarOT COOTBETCTBYIOLIMMH 3Hakamu. HymepoBarh ciemyer
TOJILKO T€ (OPMYJIBI, HA KOTOpPBIE €CTh CChUIKHM B TekcTe. Homep dopmynsl cieayer nedatars B Word oT1-
JIeNTbHO OT POpMYII, B KPYTIIBIX CKOOKaX IO MpaBoOMY Kparo.

O0603HaueHNs, TEPMUHBI U WJUTIOCTPATUBHBIM MaTepHal JOJDKHBI COOTBETCTBOBATH JCHCTBYIOILINM
I'OCTam.

6 Pucynku u dororpadum, BEIOTHEHHBIE YSTKO U KOHTPAcTHO B opmare *.tif, *.jpg, *.png, c
pasperienueM He Menee 300 Touek Ha AWM, ciledyeT pa3MellaTh B MOPSOKE WX YIIOMUHAHHS B TEKCTE.
CchUIKM HA PUCYHKH B TEKCTE U MOJPUCYHOUHAS! TOJIHUCH 00s3aTEIbHBI.

7 Tabéauusl caeayeT pa3MeniaTh o Mepe YIIOMUHAHUS B cTaThe. CChIIKM Ha TAOJIUIIBI B TEKCTE U
HazaHus TaOIuI 00s13aTEBHBI.

8 Cnucox auTepaTypbl NPUBOAAT OOMIMM CIMCKOM B KOHIE CTaThH U COCTAaBIISIOT B COOTBET-
CTBHH C IIOCJIEIOBATEIEHOCTBIO CCHIJIOK B TEKCTE, KOTOPBIE 0003HAYAIOT apaOCKUMHU I(pamMu B KBaJAPATHBIX
ckobkax. Jluteparypy opopmisitoT Tosbko corinacHo ['OCT P 7.0.100-2018. [pu Hamuuuu y crathil mudpo-
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