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Kapmasuna Jlronmuiaa AnexkceeBHa
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PaCCMOTpeHBI HUMITYJIbCHBIC IPOIECChI ,Z[erBOfI CBApKU C HCMPCPHBIBHBIM WJIN IPEPBIBUCTBIM TOKOM,
XapaKTCPpU3YyOUUCCA NIEPEPbIBAMU B TCINIOBOM BOBHeﬁCTBHH AYyra Ha OCHOBHOH METaJlJI, YTO BBI3BIBACT HEO00-
XOAUMOCTDH OLICHKH U3MCHCHUA T'€COMECTPUUCCKUX MTapaMETPOB CBAPHOTO IIBA — OCHOBHOI'O KPUTCPUS CTaOUIIE-
HOCTH 1Iponecca.

Kniouessie cnosa: AYyToBadA CBapka, UMITYJIbCHBIC ITPOLICCCHI, KpHTepI/Iﬁ CTaOUIILHOCTH mnpomnoecca, reo-
MCTPUUCCKUC IMMapaMETPhbl CBAPHOT'O 1IBA, ITOCTOAHHAA BPEMCHU IIBa.

DIMENTIONAL STABILITY OF THE SEAM AT PULSE WAYS OF ARC WELDING
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Chair «Metal Technology»,

Candidate of Engineering Sciences, Associate Professor,
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The pulse processes of the arc welding with continuous or faltering current are characterized by breaks
in thermal impact of an arch on the main metal that causes the necessity of the change dimentional parameters
in the welded seam is the main criterion of the stabile process.

Keywords: arc welding, pulse processes, criterion of the stabile process, dimentional parameters in the
welded seam, seam time constant.

YK 629.4.077 : 629.4.087

AHAJIN3 KHHEMATHYECKHX CXEM B3AUMOJEMICTBUSI PABOUNX
MOBEPXHOCTEM SJIEMEHTOB JUCKOBOI'O TOPMO3A 11O KPUTEPUIO
JIMHEMHOM MHTEHCUBHOCTHU M3HAUINBAHUS

Kpusomest IOpuii Baagumuposuy

JloHelknii MHCTHUTYT XKelle3HoAopokHOTO TpancmopTa (JJOHXKT),
283018, r. loneux, yi. ['opHas, 1. 6,
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e-mail: Krivosheya.drti@yandex.ru

[IpuBeneHsI pe3yIbTaThl CPABHUTEIHHOTO aHATN3a KHHEMAaTHYECKIX CXEM B3aUMOJIEHCTBHS pabounx
3JIEMEHTOB JUCKOBOTO TOPMO3a, KOTOPBIN BBHIMOJHEH HA OCHOBE MPE/JIOKEHHOW MaTeMaTUYeCKOW MOJIeNn
Mpoliecca M3HAIIMBaHUs pabodnX MOBEPXHOCTEH. B OCHOBY CpaBHHTENBHOTO aHAIIM3a MOJIOKEH KPUTEPHN
JMUHEWHON WHTEHCUBHOCTH W3HAIMBAHUS W PaBHOMEPHOCTH paCIpelelieHus] H3HOca 10 pabodei
MMOBEPXHOCTH TOPMO3HOTO JTUCKA. B pe3ynbrare npoBeIeHHOT0 aHaIM3a C/IeJIaHbl PEKOMEHIAINH 110 BBIOOPY
MEePCIIEKTUBHON KNHEMATUYECKOW CXEMBI HOBOT'O JINCKOBOT'O TOPMO3a.

Kniouesvle cnosa: pUCKOBBIM TOPMO3, TOPMO3HOM JUCK, TOPMO3HAas KOJIOAKA, JIMHEHHAas
WHTCHCHBHOCTH U3HAIIIMBAaHWA, KMHCMaTHYCCKasA CXEMa.

KINEMATIC SCHEMES ANALYSIS OF INTERACTION OF WORKING SURFACES®
INTERACTION OF ELEMENTS ON THE DISK BY CRITERION
OF LINEAR INTENSITY OF WEARING

Krivosheya Yury Vladimirovich

Donetsk Railway Transport Institute (DRTI),

6, Gornaya str., Donetsk, 283018, Donetsk People Republic,
Chair «Railway Rolling Stocky,

Candidate of Engineering Sciences, Associate Professor,
phone +38 (050) 141-79-00,

e-mail: Krivosheya.drti@yandex.ru

The results of the comparative analysis of the kinematic schemes of the interaction of the working
elements on the disk brake are presented, which is based on the proposed mathematical model of the wear

161



mailto:Krivosheya.drti@yandex.ru

ISSN 0201-727X BECTHHUK PI'YIIC Nel1/2018

process of working surfaces. The basis of the comparative analysis is the criterion of the linear wear intensity

and uniformity of the wear distribution along the working surface of the brake disk. As a result of the analysis,

the recommendations were made for selecting a prospective kinematic scheme for a new disk brake.
Keywords: disk brake, brake disk, brake shoe, linear wear intensity, kinematic scheme.

VIIK 621.891 + 06
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ITokazaHno, 4T0 BBEAECHHE HAHOMOJU(UIIMPOBAHHBIX MPUCATOK Ha OCHOBE (oCPOpoBONIBPpaMaTOB Me-
TaJIJIOB B IIUPOKO MCIOIB3YyEeMYIO cMa3ouHyro koMmozunuto JI3-ITHWH no3Bonsier co3naTh yCTONYMBBIE cMa-
304HBIEC TUIEHKH MEXIY MOBEPXHOCTSMH TPEHHS M 3HAYUTEIBHO YIIYUYIIWTh MPOTUBOM3HOCHBIE CBOWCTBA U
Harpy304HyI0 CIocOOHOCTb CMa304yHOro ciiof. IIpuBeneHs! 3KCIeprUMEeHTaNIbHbIE AaHHbIE, TOATBEP)KAAIOIINE
3¢ PEKTUBHOCTH TPHOOIOTHUECKUX U (PU3UKO-XMMHUUECKIX CBOMCTB 3TOT0 Kilacca MpucanoK. PaccMoTpeH Bo3-
MOXHBIH MEXaHH3M JICHCTBUsI HEOpraHMIeCcKnX GocopocoiepKaliuxX IPUCATOK MOTUMEPHON TIPUPOJIBI.

Kniouesvie cnosa: cMa30uHble KOMIIO3ULIMU, HAHOPA3MEPHBIE [IPUCA/IKHU, HEOPraHUYECKUE [10JIUMEp-
Hele ocdatel, hochopoBonbdhpamMaTsl HEKOTOPEIX METANJIOB, IPOTHBOM3HOCHBIE M IPOTUBO33aJUPHBIC NIPU-
CaJIku, TpHOOJOrHIecKre 1 (PU3NKO-XHMHUIECKHE CBOICTBA.

EXPERIMENTAL STUDY OF THE PROPERTIES AND LUBRICATING ACTION
OF THE COMPOSITION WITH FOSFOROVOLFRAMATS ADDITIVES

Myasnikova Nina Alekseyevna
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Chair «Theoretical Mechanicsy,

Candidate of Physical and Mathematical Sciences, Associate Professor,
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It is shown that the introduction of the nanomodified additives on the basis of the metals phosphor-
tungstate in commonly used lubricating composition LZ-TSNII allows you to create a sustainable lubricant
film between the friction surfaces and to improve significantly the antiwear properties and load-carrying ca-
pacity of the lubricating layer. The experimental data confirming the effectiveness of the tribological and phys-
icochemical properties of this class of additives are given. The possible mechanism of the action of the inor-
ganic phosporous additives of polymeric nature is discussed.
Keywords: lubricating compositions, nano-size additives, inorganic polymeric phosphates, phosphor-
tungstate of some metals, anti-wear and extreme pressure additives, tribological and physicochemical proper-

YK 629.41 : 625.032.435 + 06

CHUXXEHME BO3JIENCTBUSI BUBPAIIMI

HA PABOTHHUKOB JIOKOMOTHUBHBIX BPUI'AZl B TPOLHECCE TOPMOKEHUWSA

N PETYJIUPOBAHUA CKOPOCTHU JIBUXKXEHUSA IIPU ITPOEKTUPOBAHUU

N MOJAEPHU3ALIMU TEIIJIOBO30OB 1 MOTOBO30B

SInukxoB UBaH AHATOJILEBUY

PocToBckuii rocynapcTBeHHBIN yHUBEpCcHUTET myTel coobmenus (PIYIIC),
344038, r. PocroB-Ha-/lony, mi1. PoctoBckoro Crpenkosoro [lonka Hapogroro Omnomuenus, 1. 2,

HAYYHO-UCCIIEIOBATEIbCKAS YaCTh,
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KaHAU1aT TEXHUYECKUX HAYK, JIOLEHT,
tenedon +7 (863) 272-62-80,
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B cratbe npuBeneHbl pe3yiabTaThl TEOPETUUECKUX HCCIENOBAHUNA YCTPOMCTBA KOHTPOJSL CKOPOCTH
HAITOJTHEHSI TOPMO3HBIX ITMJIMHIPOB C IICNIBI0 CHIKEHUST BUOpAIni, mepeaBaeMbIX Ha paMy U KaOWHEBI Ma-
LUIMHUCTA TEIUIOBO30B M MOTOBO30B MPU TOPMOKEHUU OT BO3JIEUCTBUSI IIPOJOJIBHBIX ycunui B noeszae. Ilpu-
MEHEHHE PacCMaTPUBAEMOI'0 KOHCTPYKTUBHOTO PEIICHHS] yCTPOMCTBA MO3BOIUT CHU3UTH HETATUBHOE BO3ACH-
CTBHC BUOpAIMii Ha TOKOMOTHUBHYIO OpUTay M 00ECTICUNT HOPMATHUBHBIE YCIIOBUS TPY/Aa P IKCIUTyaTaIUH.
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Kniouesvie cnosa. Bn6pau1/1;1, TCILUIOBO3, MOTOBO3, TOPMOXEHHUEC, ITPOJOJIbHO-IUHAMUYCCKUEC YCUIIHNA.

DECREASE IN IMPACT OF VIBRATIONS ON WORKERS OF LOCOMOTIVE
CREWS IN THE COURSE OF BRAKING AND REGULATION

OF SPEED MOVEMENT AT DESIGN AND MODERNIZATION OF LOCOMOTIVES
AND DIESEL SHUNTING LOCOMOTIVE

Yaitskov Ivan Anatolievich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Scientific and Research Department,

Deputy Director.

Chair «Car and Car Facilitiesy,

Candidate of Engineering Sciences, Associated Professor,
phone +7 (863) 272-62-80,

e-mail: yia@rgups.ru

In the article the results of the theoretical studies of the speed control device with filling brake cylin-
ders, with the aim of reducing vibrations transmitted to the frame and the cab of the locomotives and diesel
shunting locomotives during braking from the effects of the longitudinal efforts in a train are given. The use
of this constructive solution of the device could reduce the impact of vibration on the locomotive brigade and
provide the regulatory conditions to operate.

Keywords: vibration, locomotive, diesel shunting locomotive, braking, longitudinal dynamic forces.
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JOKTOP TEXHUYECKHX HayK, podeccop.

Huctutyt [Mpobnem Mamunosenennst PAH (MIIMam PAH),

nabopatopusi YUCIECHHBIX MOJIEIel MEXaHUKH MaTEePUAIIOB U KOHCTPYKIIHH,
3aBeAYIOLINIA J1a00paTOPHUEH,

tenedon +7 (812) 552-63-03,

e-mail: spetinov@ mail.ru

PaccmoTpens! pa3nniHbie criocoObl YIPOILEHHOTO MOACIHPOBAHMS TIOABECHOTO 000PY10BaHUS Ky30-
BOB MOTOP-BaroHHOTO MOJIBMKHOTO COCTaBa C TIOMOIIBIO Pa3MEIIEHUS MAaCCOBBIX 3JIEMEHTOB B TOUKAX KPETI-
JICHUS ¥ )KECTKOM 00J1acTH, CBA3BIBAIOIIEH [IEHTP Macc 00OpYyIOBaHMS C MECTAMH €T0 KperuieHus. TOYHOCTb
MOJICJINPOBAHMS OLIEHUBAJIACh CPABHEHHEM PACCUUTAHHBIX MPOTUOOB MONEPEUHBIX OaJIOK M OOBSA3KH pPambl
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Ky30Ba IIPH Pa3IMIHBIX YIAEIbHBIX Maccax 00OPYIOBaHUSA U BapHAHTaX €ro PacrojokeHus. JlaHbl peKoMeH-
JAIUH 110 YUETY KECTKOCTH 000PYAOBaHHMS MIPU pacueTe HANPSHKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUS HaToK
KPEIUICHHS ¥ Ky30Ba B IIEJIOM, [T0 PAIHOHATBHOMY PACIIOI0KEHHIO 000PYI0BaHHS TIPH MPOCKTUPOBAHHUH KY-
30BOB IS IOBBIIIEHUS UX O0OLIEN JKECTKOCTH.

Kniouesvie cnosa: Ky30B, 3IEKTPOIOE3, METO KOHEUHBIX 3JIEMEHTOB, )KECTKOCTh, 000pyI0BaHNE, Ya-
cTOTa COOCTBEHHBIX KOJIEOaHHIA.

ESTIMATION OF EQUIPMENT RIGIDITY FOR DESIGNING
OF ELECTRIC TRAIN CAR PARAMETERS

Guchinsky Ruslan Valerievich
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Candidate of Engineering Sciences,

Senior Research Officer,

phone +7-906-249-96-95,

e-mail: ruslan239@mail.ru

Petinov Sergey Vladimirovich
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Doctor of Engineering Sciences, Professor.
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Head of the Laboratory,
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The various simplified modelling methods of the suspension equipment of motor-car rolling stock
parameters by means of the mass elements location at the fastening points and a rigid region connecting the
center mass of the equipment with its fastening points are considered. The accuracy of the simulation was
estimated by comparing the calculated deflections of the transverse beams and the frame binding of the car
body at different specific masses of the equipment and its location. The recommendations with offering ac-
count of the of the equipment rigidity when calculating the stress-strain state of the mounting beams and the
car body as a whole, for the rational location of the equipment when designing the bodies to increase their
overall rigidity are given.

Keywords: car parameters, electric train, finite element method, rigidity, equipment, natural vertical
bending frequency.
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Cuporkun Bsiuecnas Bukroposuu

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTer coobmmenus (PIYIIC),
kadeapa «/IOKOMOTHBBI ¥ TJOKOMOTHBHOE X03SHCTBOY,

ACIMPaHT,

tenedon +7 (863) 272-64-66,

e-mail: viachieslav.sirotkin.93@mail.ru

B cratbe paccMOTpeH alropuTM pacdera CHIIBI TSATH ¥ TOJe3HOHW paboThI, COBEpIIaeMOi JTOKOMOTH-
BOM Ha TATy [10€3/1a, C HCIOIb30BaHNEM MUHUMAJIbHON MH(OpMAIK O JaHHBIX Hoe3aKku. B ocHOoBe npea-
racMoro mnoaxona JexaT OCHOBHBIC ITPUHLIUIIBI TATOBBIX PaCUCTOB. HpOI/I3BCI[CHO COIIOCTAaBJICHUEC NIOJTYYCH-
HBIX Pe3yJIbTaTOB pacyeTa ¢ JaHHBIMH OOPTOBOTO PETUCTPATOPa TIOKOMOTHBA.

Kniouesvie cnosa: 1I0KOMOTHBHAS TATA, TSATOBBIE PACYEThl, OOPTOBOM PErHCTPATOP, OLIEHKA SHEPIreTH-
4ecKoi 3()()eKTUBHOCTH.
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Postgraduate,
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The article presents the algorithm for calculating force of traction and useful work for the locomotive
using the minimum information about the trip data. The proposed approach is based on the basic principles of
traction calculations. A comparison of the results obtained with the data of the recorder of locomotive param-
eters of the locomotive is obtained.

Keywords: locomotive traction, traction calculations, recorder of locomotive parameters, evaluation of
energy efficiency.
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BrimonmHeH aHanmM3 mokasatenel sHepreTudeckor d(h(HEeKTHBHOCTH TPY30BOTO 3JEKTPOBO3a C aCHH-
XPOHHBIM TATOBBIM NMPHUBOJIOM MPU MUTAHUU OT CETU MEPEMEHHOI0 TOKA B Pa3IMYHBIX YCIOBHIX JKCILTyaTa-
LUK, B TOM YHCIIe PpH paboTe ¢ moe3iaMy pa3InyHbIX MacC Ha paBHUHHBIX U TOPHBIX ydacTkax. [loka3aHsl
rpaduKi CKOPOCTH JIOKOMOTHBA, CHJIBI TATH, MOTPEOIAEMON MOIIHOCTH ¥ MOLIHOCTH HA TATY, HOJTy4YEHHbIE
60opToBbIM peructparopom. [IpuBenena nomyueHHas SKCIEPUMEHTAIBHBIM IIyTEM 3aBUCMMOCTD SHEpIreTHYe-
ckoii apdexruBHocTH (KI1J]) TOKOMOTHBA OT CTETIEHH UCTIOJIL30BAHMUS €T0 JOCTYITHOH TATOBOH MOIIHOCTH.

Ha ocHoBe mpoBeneHHOro aHanu3a Hokasareneil 3Hepro3(p(HEeKTUBHOCTH VIS Pa3IMYHbIX YCIOBHH
9KCIUTyaTalMu chOpMyIUPOBAHBI IPEIIOKEHNS 10 UX yinydiieHuto. [Ipencrasien anroputm, odecrednBaro-
muid crabunn3anuio MraosenHoro 3HaueHust KI1/1 anekTpoBo3a mpu 4acTHYHON HAarpy3Ke 10 €ro HOMHUHAIIb-
HOTO YPOBHS MPH TOJHOW Harpy3ke. DTOT allTOPUTM TPEJCTABISIET COOOH pealn3aliio TEXHOIOTUU JIHC-
KPETHO-aIalITUBHOTO YIpaBiicHUs1 MOITHOCTRIO (Scalable power control technology) npuMeHHuTETBHO K TIPO-
OneMe CoKpaleHus MOTPeOIeHUs AIEKTPOIHEPTHH Ha TATYy 10e3710B. [ToydeHo mpsMoe IKCTIepUMEHTaIbHOE
MOJTBEP)KICHUE CHIDKEHHSI YHEPrONOTpeOIeH s Uil TPY30BOTO 3JIEKTPOBO3a 32 CUET NMPUMEHEHHS HaIIUX
MPEAJIOKECHUM.

[IpakTuyeckass 3HAYUMOCTb PabOTHI OOYCIIOBJIEHA SKOHOMHYECKUM 3(()EeKToM, MoTydaeMbIM HpU
CHWKEHUH PacXo/la NIEKTPUYECKON SJHEPrUU HA TATY.

Kniouesvie cnosa: 3neprerudeckas 3¢ HeKTUBHOCTb IOKOMOTHBHOM TSrW, padoTa C HEMOJIHOW HAarpy3-
KOH, Ipy30BOM 3JIEKTPOBO3 C aCHHXPOHHBIM TATOBBIM IPUBOJIOM, AUCKPETHO-aAANTUBHOE YIIPABICHUE MHO-
TOJIBUTATEIBHBIM TATOBBIM IPUBOJIOM.

DISCRETE AND ADAPTIVE CONTROL OF THE TRACTION DRIVE
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Candidate of Engineering Sciences, Associate Professor,
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The analysis of the energy efficiency indicators for freight electric locomotive with asynchronous trac-
tion drive feeding from AC network under various operating conditions, including when working with trains
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of various masses, is made. The movement on different railway sections (plain, mountains) is considered. The
graphs of locomotive’s speed, traction force, consumed power and power for the traction, obtained by on-
board recorder, are shown. The dependence of the locomotive's energy efficiency from the degree of using of
its available traction capacity has been experimentally obtained.

Based on the performed analysis of energy efficiency indicators for various operating conditions, the
proposals for their improvement are formulated. The algorithm, ensuring the stabilization of the instantaneous
value of the efficiency at partial load to its nominal level at full load, is presented. This algorithm is the imple-
mentation of Scalable Power Control Technology with respect to the problem of reducing electricity consump-
tion for electric locomotive traction. The direct experimental confirmation of energy consumption reduction
for freight electric locomotive due to the application of our proposals (under the same operating conditions of
the locomotive) is obtained.

The practical importance of the work is due to the economic effect obtained when the consumption of
electric energy for traction is reduced.

Keywords: energy efficiency of locomotive traction, work at partial load, freight electric locomotive
with asynchronous traction drive, scalable tractive power control of multi-engine electrical traction drive
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SKCHHEPUMEHTAJIBHOT'O OIIPEJAEJEHUA ITAPAMETPOB U3T'MBHBIX
KOJIEBAHUM KY30BOB IMACCAKHUPCKHUX BAI'OHOB HOBOI'O IOKOJIEHUS

CxaukxoB Anekcanap Huxonaesnq
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CamomkuH Cepreii JIbBoBHY
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e-mail: t.yakovleva@tiv.ru

J1s1 o1leHKHM COOTBETCTBHSI MPOTYKITUHN JKEJIE3HOJOPOKHOTO TTOJIBIDKHOTO cocTaBa TpeboBanusm TP
TC 001/2011 u TP TC 002/2011 B cTanAapTax Ha MacCaKUPCKUE BaroHbI BIIEPBbIE OBUT BBEJICH MMOKa3aTelb
«4acToTa MEepBOro TOHA W3THOHBIX KoyiebaHuil Ky30Ba». B cBs3u ¢ 3TUM B paboTe MpOBEAEH KPUTHUECKUH
aHaJIN3 CYIECTBYIOIUX METOJOB PaCUE€THO-3KCIIEPUMEHTAIIBHOTO ONPENEICHHSI YKa3aHHOTO MOKAa3aTes.

Jansl pekoMeHAanNuy Mo pa3paboTKe YHHUBEPCATHLHOIO METOJa IKCHEPUMEHTAIBHOTO OMpeeTeHuUs
napamMeTpoB U3rHOHBIX KoJeOaHHi Ky30BOB MTACCAKUPCKUX BArOHOB HOBOTO TIOKOJICHHSI.

Kniouesvie cnosa: METAINIOKOHCTPYKIMA Ky30Ba, YACTOTa IIEPBOIO TOHA, N3rMOHAsI )KECTKOCTh, Iacca-
KUPCKHUI BaroH, BO30yKJeHUe KOIeOaHnH.

DEVELOPMENT AND PRINCIPLES JUSTIFICATION OF THE EXPERIMENTAL
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Candidate of Engineering Sciences, Director,
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To assess the conformity of the products of the railway rolling stock to the requirements of TR TS
001/2011 and TR TS 002/2011, the standard for passenger cars was first introduced the indicator "frequency
of the first tone of the flexural body oscillations." In connection with this, a critical analysis of existing methods
of calculation and experimental determination of this indicator was carried out in the work.

The recommendations are given on the development of the universal method for the experimental
determination of the flexural vibration parameters of the bodies of the new generation passenger carriages.

Keywords: metalwork of the body, frequency of the first tone, flexural rigidity, passenger car, excita-
tion of oscillations.
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CBOMCTBA MH®OPMAIIMOHHBIX TPAHY.J U MOJAXOIbI
K I'PAHYJIMPOBAHUIO, OCHOBAHHBIE HA METOJAX K/IACTEPU3ALIUN
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Kuanmanckas Ejnena BaragumupoBHa
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yrpasiieHre HHPOpMaTH3aLnH,
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IIpencraBnen 0630p BO3MOXXHOCTH HCIIOIb30BaHUS KOHTEKCTOB M eJIeH 7S 3a/1a4 TPpaHyInPOBaHUS.
PaccmarpuBaioTcst 0cOOEHHOCTH M BasKHBIE CBOIMCTBA MOCTpoeHUs obiacteil rpanyn. Kparko onuceiBaeTcs
KJIACTEPHBINA aHaJIM3 OJHOTO U3 OCHOBHBIX METOJOB IIOCTPOEHUS IPaHyJl, OCHOBAaHHBIX Ha JAHHBIX HEKOHTPO-
JUpyeMoro KoHTekcTa. PaccMaTpuBaroTcs o01ue moaxoabl TpaHyIMPOBaHNsA, OCHOBaHHBIE HA METOaX Kila-
CTepHU3alluu.

Kniouesvie crosa: nupopMaliMmoHHbIe TpaHyibl, HHGOpMaurnoHHbIE Ki1acTepsl, FCM, MHOrOMepHBIE 1
HepapXUUECKUe TPaHyJIbL.
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The review of a possibility of use of contexts and purposes for problems of granulation is submitted.
Features and important properties of creation of areas of granules are considered. The cluster analysis, one of
the main methods of creation of the granules based on data of an uncontrollable context is briefly described.
The general approaches of granulation based on clustering methods are considered.

Keywords: information granules, information clusters, FCM, multidimensional and hierarchical gran-
ules.
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MOJIEJIMPOBAHUE JIESITEJIBHOCTU TPAHCHOPTHBIX IPEANPUATHUI

JIsnbax Hukomnaii Hukonaesunu
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BakaJsios Makcum Biagumuposuy

PocToBckuii rocynapcTBeHHBIN yHUBEpCcUTET ImyTel coobmenus (PIYIIC),
kadeapa «YnpapieHUE SKCIUTyaTallMOHHON paboToil»,
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ChopmynupoBaHbl 33124l MaTeMaTHYECKOTr0 aHaIU3a JESITeIbHOCTH TPAHCHOPTHBIX MPEANPHUITHIL:
UACHTU(PHKALUS TOTEHIHATa ¥ ONTUMAIBHBIX TApaMETPOB MIPEANPHUSITHS; COrJIaCOBaHNE MPON3BOICTBEHHBIX
WHTEpeCcOB. Pa3BUT MEXaHM3M BOCCTAHOBJICHHUS IO KCIEPUMEHTAILHBIM HAOIIONEHHUSIM 3aBUCHMOCTH BBI-
PYUKH IPEANPHUATHS OT HArPy3KHU, XapaKTepU3YIOLIeH ero AeSTeIbHOCTh B OJaronpusATHBIX YCIOBUX. Pazpa-
00TaHa MOJZENb COITIACOBAHUSI MHTEPECOB XO3SIMCTBYIOLUINX CyOBEKTOB Pa3sHOI'O YPOBHS YIPABJICHUS TPAHC-
MTOPTHBIM TIPOIIECCOM.

Kniouesvle crnoea: TpaHCIIOPTHBIH NTOJIUTOH, MATEMaTUIECKOE MOJIEJINPOBAaHHE, OTUMU3ALIMS, COIJIa-
COBaHHE MPOTUBOPEUNBBIX HHTEPECOB XO3SMMCTBYIOLINX CYyOBEKTOB.

MODELLING OF TRANSPORT ENTERPRISES ACTIVITIES

Lyabakh Nickolay Nickolayevich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sg., Rostov-on-Don, 344038, Russia,
Chair «Computer Engineering and Automated Systems of Electric Power Supply»,

Doctor of Engineering Sciences, Professor,
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Bakalov Maksim Vladimirovich
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The tasks of the mathematical analysis of the activity of transport enterprises are formulated: the
identification of the potential and optimal parameters of the enterprise and the coordination of industrial
interests. The restoration mechanism based on experimental observations of the dependence of the company's
revenue on the loading characterizing its activity under favorable conditions is developed. The model of the
coordination of economic entities’ interests of different level in transport process management is developed.

Keywords: transport polygon, mathematical modelling, optimization, coordination of conflicting
interests of economic entities.
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HOPMHUPOBAHUE TEXHUKO-TEXHOJOI'MYECKHUX MMOKA3ATEJIEH PABOTBI
HNPEANNPUATUNA MPOMBIIIVIEHHOT'O KEJIE3HOAOPOXHOI'O TPAHCIIOPTA

Pyuxkun Urops BuktopoBuu
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JIOKTOP TEXHUUYECKUX HaYK, podeccop, 3aBenyronmii kadeapoi,
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PaccmoTtpena fuHaMuKka KOJHMUECTBEHHBIX M KaYECTBEHHBIX MTOKa3aTeNel MPeApUATHI TPOMBIIIIICH-
HOTO *)ele3nonopoknoro tpaucmopra (IIDKT) na monurone Cerepo-Karkasckol jxeie3HON 10poru — Qu-
mmana OAO «PXK». [Ipemnoxxen ABC-ananus pe3yinbraToB nokasareneid padotst [ITDKT amnst onpenenenus
BPEMEHHBIX MEPHOJIOB, B TEUEHHE KOTOPHIX HAOIIOIAOTCS HAMOOIBIINE HAPYIIEHUS! HOPM MTPOCTOS BAarOHOB
Ha OTBETCTBEHHOCTH MPEATIPHUATHA, YTO TMO3BOJIMT B AAJBHEHIIIEM IIepepactpenessaTh CPEeCTBa Ha yIpaBie-
HHUE TPAHCIIOPTHOH pabOTOH, BBIMOJNHATH aHAJIM3 MPUYMH HAPYIICHUH W ONpPEIeNsSTh HANpaBJICHUsS MO HX
ycTrpaneHuo. IIpencraBieHsl paHKUPOBaHWE NMPENNPUSTHHA MPOMBIIIIEHHOTO JKEJIE3HOAOPOKHOIO TpaHC-
MOPTa U MHTETpaibHast QYHKIHS UX OIIEHKH.

Knioueswvie cnosa: npeanpusiTys NPOMBIIUIIEHHOTO KeJIe3HOAOPOKHOTO TPAHCIIOPTa, B3aUMOICHCTBHE
KeJe3HbIX JIOPOT M CTAaHLUH O0IIEro ¥ HeoOLIEeTo MOJIb30BaHNUS, KOJIMYECTBEHHbIE U KaueCTBEHHBIE MTOKAa3a-
Tenu paboThl, ABC-aHau3, paHXUPOBAaHUE MPEANPHUITHN, HHTETpaNbHAs (YHKIHS OLEHKH.
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STANDARDIZATION OF TECHNICAL AND TECHNOLOGICAL INDICES
OF WORK IN INDUSTRIAL RAILWAY TRANSPORT ENTERPRISES

Ruchkin Igor Victorovich
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Postgraduate,
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Chislov Oleg Nikolayevich
Rostov State Transport University (RSTU),
Head of Chair «Stations and Cargo Work»,
Doctor of Engineering Sciences, Professor,
phone +7 (863) 272-64-73,
e-mail: o_chislov@mail.ru

The article deals with the dynamics of the quantitative and qualitative indicators in the industrial rail-
way transport enterprises at the range of the North Caucasus Railway (a branch of JSCo «Russian Railwaysy).
The ABC analysis of the results in the industrial railway transport enterprises with performance indicators was
proposed to determine the time periods during which the greatest violations of the idle time of cars on the
liability of the enterprise are observed. This will allow further redistribution of funds for the management of
transport work, perform analysis of the causes of violations and identify directions for their elimination. The
ranking of enterprises of industrial railway transport and the integral function of their evaluation are presented.

Keywords: enterprises of industrial railway transport, interaction of railways and stations of general
and non-public use, quantitative and qualitative indicators of work, ABC-analysis, ranking of enterprises, in-
tegral valuation function.
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WHHOBAIIMOHHBIN IOJIXO0/ K OPTAHU3AIIMU MEPEBO30YHOI'O
INPOLHECCA HA KEJE3HOIAOPOKHOM TPAHCIIOPTE

IManosanosa I0aus BiragmmuposHa

PocToBckuii rocynapcTBeHHBIN yHUBEpcUTET myTel coobmenus (PTYIIC),

344038, r. PoctoB-Ha-/ony, mi. PoctoBckoro CrpenkxoBoro Ilonka Haponnoro Onomyenus, 1. 2,
kadenpa «ABTOMATHKA U TEIEMEXaHHUKA Ha )KEJIE3HOIOPOKHOM TPAHCIIOPTEY,

CTapIUH{ [TPETNo1aBaTeNb,

tenedon +7 (863) 272-63-02,

e-mail: a_t@rgups.ru

[Ipoananu3upoBaHbl JONEPECTPOCUHBIN U CIOKUBIIUICS B HACTOSIIEE BPEMS MOJX0/Ibl K OpraHu3a-
MU TIEPEBO30YHOTO MPOIIecca Ha JKeJIe3HOJ0pOXKHOM TpaHcmopTe. O00CHOBaHA HEOOXOIUMOCTh BHEIPEHUS
¥ pPacCCMOTpPEHBI 00II¥ie TPUHIUITBI HHHOBAIIMOHHOTO ITOAX0/1a K OpraHM3alliy TIepeBO30YHOr0 Ipolecca Ha
COBPEMEHHOM 3Tare pa3BuTus orpaciu. lIpemsiaraerca TpexypoBHEBas OpraHu3alusi NEPEBO30YHOTO TPO-
Lecca, BHEAPEHUE B OTPAC/Id MaTPUUHOM OpraHu3aiuu JesTeIbHOCTA HAa MaKpo-, ME30-, MUKpOYypOBHE. bazo-
BBIM KPUTEPUEM OpraHu3allui padoT BO BCeX cepax NMesATeIIbHOCTH TPAHCIIOPTa aBTOPY BHAUTCS OpraHH3a-
IMOHHO-TEXHOJIOTUYECKAs! HAJIEXKHOCTh, IOMOJIHEHHAS aHAJIM30M KHUBYUYECTH TPAHCIIOPTHBIX CUCTEM. PhIHOU-
HYIO OpraHU3aluIo JISSITEIbHOCTH Ha BCEX YPOBHSX YIPABICHUS MPEIaraeTcsi OCyleCTBIISAThH HA OCHOBE Me-
TOJ/IOB TEOPUH aKTUBHEIX cucTeM. OOOCHOBBIBAETCS HEPA3PHIBHOCTH IPOM3BOICTBEHHOTO IPOIIECCa U MPOIeC-
COB MOHHWTOPHHTA, THATHOCTHKH ¥ TEXHUIECKOTO OOCTYKUBAaHUS 000Dy TOBAHU.

Knrouesvie cnosa’ niepeBo304HbBIN MPOIECC, MHHOBAMOHHBIN 1101X0/, ENUHBIN ceTeBON TEXHOIOTH-
YECKUM MPOLIECC, CAMOPETYIUPYEMbIE OpTraHU3ALMK, MATPUUHAS U POEKTHAS OpraHu3alus TpyAa, OpraHu3a-
LMOHHO-TEXHOJIOTUYECKAs HAAEKHOCTh, )KUBYUYECTb CUCTEM.
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INNOVATIVE APPROACH TO THE ORGANIZATION OF TRANSPORTATION
PROCESS ON RAILWAY TRANSPORT
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Senior Lecturer,

phone +7 (863) 272-63-02,
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The pre-perestroika and current approaches to the organization of the transportation process in railway
transport have been analyzed. The necessity of introduction is grounded and the general principles of the in-
novative approach to the organization of the transportation process at the present stage of the industry devel-
opment are considered. The three-level organization of the transportation process, the introduction of the ma-
trix organization of activity in macro-, meso-, and micro-levels in the industry are proposed. The basic criterion
for organizing work in all spheres of transport activity is organizational and technological reliability that is
supplemented by an analysis of the survivability of transport systems. The market organization of activities at
all levels of management is proposed to be implemented on the basis of methods of the theory of active sys-
tems. The inseparability of the production process and monitoring, diagnostic and maintenance of equipment
is justified.

Keywords: transportation process, innovative approach, unified network technological process, self-
regulatory organizations, matrix and project organization of labor, organizational and technological reliability,
system survivability.
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AOPOKHOI'O NOKPBITUA AJ151 HEJEU OIIEPATUBHOI'O YIIPABJIEHUA
3UMHMM COIEPKAHUEM I'OPOACKOH YJIMYHO-AOPOKHOU CETH

Cxopoboratyenko IMutpuii AHaTOILEBUY

Bounrorpaackuii rocynapctBeHHbI TexHuueckuit yausepceureT (BonrI'TY),
400005, r. Boirorpan, npocn. um. B.W. Jleanna, 1. 28,

kadeapa «CTpOUTENBCTBO U IKCILTyaTaIUsl TPAHCIIOPTHBIX COOPY KEHHI»,
JOKTOp TEXHUYECKUX HayK, mpodeccop,

e-mail: dmitryskor2004@mail.ru

ArypeeB Wibsi AlleKcaHAPOBUY

Bonrorpanckuit rocyaapcTBeHHbIN TexHHUecknil yHuBepcurteT (BonrI'TY),
kadeapa «CTpOUTENBCTBO U KCILTyaTalusl TPAHCIIOPTHBIX COOPY KEHHIT»,
CTYJEHT,

e-mail: ilyhisun134@mail.ru

ABTOpamMu MpeCcTaBIeHa MOJIETH ISl IPOTHO3UPOBAHMSI TTPOSIBIICHUSI HETATUBHBIX MTOTOHO-KJIMMA-
TUYECKUX (DAKTOPOB C IIENIBIO OMEPATUBHOTO YIIPABJICHUS 3UMHUM COJICpPYKaHUEM aBTOMOOMIIBHBIX JIOPOT T'O-
poxckoit yinmano-gopoxHoi cet (I'YIC). Ilpemnaraemas Moiens O3BOJISET HA OCHOBE TPEHIa N3MEHEHHS
TEeMIIepaTyphl, TaBJICHUS, BIAXXHOCTH H CKOPOCTH BETPA OIPEAEIIATH 00pa30BaHME TOJIONEIa U CHETOBBIX OT-
JokeHU Ha aBTOMOOWMIBHBIX Aoporax ['YJIC. B kauecTBe MHCTpyMEHTa peaan3alliil CHCTEMbI aBTOPaMHU
MpeAJiaraeTcsl UCIOIb30BaTh AepeBbs perieHuil. [IpuBeneH npuMep NporHo3UpOBaHUS U 1TaHA OLIEHKA TOYHO-
CTH TIOCTPOEHHON MOJIEIN B CPABHEHUU C (DAKTHUECKUMHU JaHHBIMH 110 00Pa30BAHUIO TOJIOJIETA U CHETOBBIX
OTJIOKCHISIX Ha aBTOMOOMITBHBIX goporax ['YJIC.

Knrouesvie crosa: MOIETs IPOTHO3UPOBAHUS COCTOSIHUS JOPO’KHOTO TTOKPHITHS, MOJETHPOBAHUE, JIe-
PEBbsI pelIeHUi.
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THE SHORT-TERM FORECASTING MODELLING OF THE CONDITION
OF THE PAVING FOR OPERATIONAL MANAGEMENT
IN THE WINTER MAINTENANCE OF THE CITY STREET NETWORK

Skorobogatchenko Dmitry Anatolievich

Volgograd State Technical University (VSTU),

28, V.1. Lenin Avenue, Volgograd, 400005, Russia,

Chair «Construction and Operation of Transport Facilities»,
Doctor of Engineering Sciences, Professor,

e-mail: dmitryskor2004@mail.ru

Agureev llya Alexandrovich

Volgograd State Technical University (VSTU),

Chair «Construction and Operation of Transport Facilitiesy,
Student,

e-mail: ilyhisun134@mail.ru

The authors presented the prediction model of the adverse weather and climatic factors with the pur-
pose of the operative management in the winter maintenance of the urban road network. The proposed model
allows on the basis of trend changes of temperature, pressure, humidity and wind speed to determine the for-
mation of ice and snow deposits on the roads. As a tool of implementation of the system the authors propose
to use some «decision treesy. It is presented the example of the forecasting and the estimation accuracy of the
constructed model in comparison with the actual data on the formation of ice and snow deposits on the roads.

Keywords: a model for predicting the state of the road in coverage is achieved, simulation, «decision
treesy.
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tenedon +7 (863) 272-63-52,
e-mail: cpd@rgups.ru

Mopo3oB Anapeii Bragumuposna

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTen coobienus (PIYIIC),
kadenpa «Duzmkay,

KaHIUAAT TEXHUYECKUX HayK, TOIEHT,

tenepon +7 (863) 272-62-88,

e-mail: rnd_cpd@mail.ru

B pabote mpemnoskeHa METOMKA HETIPEPHIBHOTO OMPENENICHNSI CBOMCTB KOHCTPYKIIMOHHBIX CIIOEB,
Oazupyrommecs: Ha reopaguoIOKallOHHOM METO/e, TAPUPOBAHHOM NPSMBIMH M3MEPEHUSMHU CBOHCTB KOH-
CTPYKUUHU. MeToKa CBSI3bIBAET U3MEHEHHE TUIOTHOCTH TPYHTOB MPHU YIJIOTHEHUH BUOPOKATKOM C M3MEHE-
HHEM JIMAIIEKTPHYECKOH MPOHUIIAEMOCTH MaTepuaa, a TakKe C I3MEHEHNEM OTHOCHTEIIFHOM OTpaskaTebHOM
cnocoOHOCTU. DPHEKTUBHOCTD MPEISIOKEHHON METOMKH MIPOBEPEHA Ha CTPOSILIEMCS YU4aCTKe 3eMJIISTHOTO TI0-
notHa. [IpuMeHeHne MeToa reopaIuoIoKaliy MO3BOJISIET OLEHUTh PABHOMEPHOCTh IUIOTHOCTHBIX XapaKTe-
puctuk I1I'C Brons obcinexyeMoro yqacTka B pa3iIH4HBIX CIIOSX 110 TITyOMHE, ONTYyYeHHBIX B HEIPEPHIBHOM
pexKHIME.

Kniouegvie cnoea: TeopaguoIoKalys, AUArHOCTUKA JKEJIE€3HOJOPOKHOIO IyTH, 3€MIISIHOE MOJOTHO,
IJIOTHOCTh, METOIUKH 00pabOTKH.
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The method for the continuous determination of the properties of the structural layers based on the
GPR method is proposed and calibrated by direct measurements of the properties of the structure. The proposed
technique relates the change in soil density when compacted with a vibrating roller with a change in the
permittivity of the material as well as with a change in the relative reflectivity. The effectiveness of the
proposed methodology has been tested on the construction section of the roadbed. The application of the GPR
method allows to estimate the uniformity of the density characteristics of the ground along the surveyed section
in different depth layers obtained in the continuous mode.

Keywords: GPR, diagnostics of railway, subgrade, density, processing techniques.
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PACHPEJAEJEHUE JJIEKTPUYECKHUX BEJIWYUH B CUCTEME

U3 JIBYX NMOJA3EMHBIX COOPYKEHWI IPU JPEHAXKHOWM 3AIIATE
OT BJIAYXKIAIOIIUX TOKOB JIEKTPUOHUIINPOBAHHOI'O
KEJESHOAOPOKHOI'O TPAHCIIOPTA

AspeeBa Kcenns BacuibeBHa
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tenedon +7 (381) 231-06-94,
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Yr1kuna Anacracus BaaagumupoBHa

OmMckuii TocyIapCcTBEHHBIN yHUBepcuTeT myTeit coodmenus (Oml VIIC),

kadenpa «MHOOKOMMYHHUKAIIMOHHBIC CUCTEMBI U HH()OPMAIIMOHHAST OE30MIaCHOCTh Y,
ACTIMPaHT,

tenepon +7-908-800-32-75,

e-mail: a.utkina.e@gmail.com

PaccMmoTpeH yuacTOK penbcOBOM CETH ¢ HECKOJBKUMHU TATOBBIMHM HArpy3KaMmH M JBa MapajuiedbHO
PacCIOJIOKEHHBIX TIOJI3EMHBIX COOpykeHus. [IpuBeneH pacder pacupefeneHus dJIECKTPUICCKUX BEIUYHH B
TAaHHOH CHCTeMe MpH ApeHaKHOM 3amuTe. [Ipemioxken MeTo pacdera HEOOX0IMMOTO JPEHAKHOTO TOKA IS
OJTHOBPEMEHHOM 3allTUTHI IBYX IMOJI3EMHBIX COOPYKEHHI. BEIIOTHEHO cpaBHEHHE MTOTyIeHHOTO METO/1a pac-
YeTa ¢ METOJIUKOM 3aMEHBI IKBUBAJICHTHBIM COOpYKeHHEM. [1oTydeHbI 3aBUCUMOCTH U3MEHEHHS IPEHAKHOTO
TOKa OT TOYKH HaXOXJEeHHs JJOKOMOTHBa. [IpoBenieH cpaBHUTEIbHBIA aHATN3 COBMECTHOHN 3allUTHI C TTIOMO-
B0 JTMOTHO-PE3UCTOPHOTO OJIOKa M aBTOMATHYECKOHN JPEHaKHOUW ycTaHOBKH. [lonmkimoueHue npeHaKHOU
YCTaHOBKH BMECTO JIMOJHO-PE3UCTOPHOTO OJIOKA TO3BOJISIET O0Jiee TOYHO MOAEP)KUBATh 3allIUTHBIN TIOTEH-
[IAaj Ha TOJ[3€MHBIX COOPY)KCHIUSIX.

Knrouegvle crosa: penbcoBasi CETh, MOA3EMHOE COOPYKEHUE, 0Ty KJAOIINN TOK, TOK YTEUKH, COBMECT-
Has 3aIlluTa, aBTOMATHYECKas IPEHAKHAS YCTaHOBKA.

DISTRIBUTION OF THE ELECTRICAL QUANTITIES IN THE SYSTEM
OF THE TWO UNDERGROUND CONSTRUCTIONS WITH A DRAINAGE
PROTECTION AGAINST STRAY CURRENT FROM ELECTRIFIED RAIL
TRANSPORT

Avdeeva Ksenia Vasilievna

Omsk State Transport University (OSTU),

35, K. Marx av., Omsk, 644046, Russia,

Chair «Infocommunication Systems and Information Security»,
Candidate of Engineering Sciences, Associate Professor,
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Postgraduate,
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The paper deals with the system consisting of railway network with some traction loads and two par-
allel underground constructions. The paper offers the method of drain current calculation for the simultaneous
protection of the two underground constructions. The comparison of the obtained calculation method with the
method of replacing with the equivalent construction was conducted. The dependence of drain current change
from the location of the locomotive was obtained. The comparative analysis of diode-resistor block and auto-
matic drainage unit showed that the connection of the automatic drainage unit instead of the diode-resistor
block allows maintaining the protective potential at the underground constructions more accurately.

Keywords: railway network, underground construction, stray current, leakage current, joint protection,
automatic drainage unit.
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e-mail: volt7071@mail.ru

Boszaymnsie nuann snextponepenadu 6—10 kB jxene3Ho10poxKHOTo TpaHcHnopTa (JIMHUN aBTOOJIOKH-
POBKH, JINHUH MIPOOJILHOTO 3JIEKTPOCHA0KEHNUS) padoTaloT ¢ H30JUPOBAHHON HEUTPAJIbIO. DJIEKTPOMArHuT-
HBIC BIIUSHHS BHI3BIBAIOT MOSBIICHUE B MX (ha3ax HANpsDKEHWH HYJIEBOW TTOCIIE0BATEIbHOCTH, KOTOPBIE PE3KO
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CHIDKAIOT YYBCTBUTEIIBHOCTD 3aIUThI WM YCTPONCTB CHTHAJIM3alMK OT 3aMblkaHus (a3bl Ha 3emumo. Pac-
CMOTPEH BOMPOC MOACIHUPOBAHUS NEKTPOMATHUTHOTO BIUSHUS KOHTAKTHOM CETH B CXEME 3aMEILEHHUs BO3-
ITYUTHON JIMHUY JIEKTPOTIepeadn.

Kurouesvie croea: BO3aynIHBIE TUHUH, CXEMa 3aMEIICHHS, COOCTBEHHBIE HYX/bI, JIEKTPOMATHUTHOE
BIUSIHAE KOHTAKTHOM CETH.
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The overhead power lines 6-10 kV of the railway transport (power supply lines of blocking, lines of
longitudinal electric power supply) work with the isolated neutral. The electromagnetic effects cause the ap-
pearance in their phase voltages of zero sequence, which dramatically reduce the sensitivity of protection or
alarm devices from short-circuit phase to earth. The question of modelling the electromagnetic effects of the
contact network in the equivalent circuit overhead transmission lines is considered.

Keywords: overhead lines, equivalent circuit, own needs, the electromagnetic influence of the contact
network.
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PaCCMOTpeHO MIPUMCHECHHUEC HOBOI'O CXEMOTEXHUYCCKOI'O PECIICHUA IJISI NUTAaHUA BECHTUIIBHO-UHIYK-
TOPHOT'O TATOBOI'0 ABUIATCIIAA, KOTOPOC MO3BOJIACT YBCIIMUUTHL SHCPICTUUCCKUC XAPAKTCPUCTUKU MAIIWHBI.
Taxoxe MPUBCACHBI PE3YJIBTATHI IPAKTUICCKUX HCHLIT&HPIIZ, OCHOBHBIC U3 KOTOPBIX ITPEACTABIICHBI B BUJIC Tab-

JIULBL
Knrouegvie cnosa: HUI3KOBOJIBTHBIE HICTOYHUKH, aCCUMETPHUYHBIHN, TOIyMOCTOBON HHBEpTOp, BIIM.

INCREASE OF ENERGY EFFICIENCY OF AUTONOMOUS VEHICLES

Vashchuk Nikita Andreyevich

Rostov State Transport University (RSTU),

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

Postgraduate,

e-mail: tikitos@mail.ru

In article the application of the new circuitry decision for power supply of the ventilno-inductor trac-
tion engine which allows to increase power characteristics of the car is considered. Also the results of practical
tests, some are given in article, presented in the table form.

Keywords: low-voltage sources, asymmetrical, half-bridge inverter, SRM.
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OIIPEAEJIEHUE DHEPTETUYECKHUX IIOTEPH B 2JIEKTPOBO3HBIX
CWJIOBBIX UHBEPTOPAX HANPAKEHUSA

Ka6anbik FOpuii CepreeBuu
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e-mail: kabalyk@festu.khv.ru

PaccmoTpeHb! pUYKHBI BOZHUKHOBEHHS HEMPON3BOAUTENBHBIX OTEPh MOIIHOCTH B CHJIOBBIX Tpe-
00pazoBaressix MEKTPO’HEPTHH Ha PUMEPE 3JIEKTPOBO3HOI'O aBTOHOMHOI'O MHBEPTOpa HanpsbkeHus. [lpu-
BeZCHBI (JOPMYJIBI 7Sl OTIPEIEIICHHUS BETUUMHBI TOTEPh, C MOMOILBIO KOTOPBIX PACCUUTAHBI MIOTEPH TSI OT-
JIEJIbHO B3SITOr0 MHBEpTOpa HanpspkeHus. [lokazaHo n3MeHeH!s KaX0ro BUAa OTEPh MPH U3MEHEHUH BEJH-
YMHBI TOKA WM YaCTOTHI HA BBIX0/I€ MHBEPTOPA.

Kniouesvie cnosa: 3neKTpoBO3, TATOBBIM aCHHXPOHHBIA MPHUBOJ, HOTEPH MOIIHOCTH, KO3 HHUIHEHT
MOJIE3HOTO JICHCTBHUS, aBTOHOMHBIN MHBEPTOP HAIPSDKEHHUSI, PE0Opa30BaTENN JIEKTPOIHEPTUH.

DEFINITION OF ENERGY LOSSES IN POWER DC/AC CONVERTERS
OF ELECTRIC LOCOMOTIVE

Kabalyk Yury Sergeyevich

Far Eastern State Transport University (FESTU),

47, Seryshev str., Khabarovsk, 680021, Russia,

Chair «Locomotivesy,

Candidate of Engineering Sciences, Associated Professor,
phone +7 (421) 240-73-56,

e-mail: kabalyk@festu.khv.ru

The reasons for the origin of the unproductive energy losses in power converters are considered on the
example of the electric locomotives autonomous DC/AC converter. It is given the formulas for determining
the loss value, by means of which losses are calculated for a single voltage inverter. The changes in each type
of losses are shown with a change in the current or frequency at the output of the inverter.
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Keywords: electric locomotive, traction asynchronous drive, energy losses, coefficient of efficiency,
autonomous voltage inverter, power converters.
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The article describes the methodological component of measurement uncertainty arising from the cal-
culation of power consumption for traction. It is used the calculation method as the method of restoring the
train situation.
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Pemraercst 3aaua NporHo3MpoBaHys 3HAUEHUH SKCIUTyaTallMOHHBIX (3()(EKTUBHBIX) YIPYTHX XapaK-
TEPUCTHK B KOMIIO3UTAaX Ha MOJMMEPHOH OCHOBE (()eHHIIOH) C HAMOJIHEHHBIMHU KUAKONW CMa3KOH (TJIMIICPUH)
cepuiecKuMH MHUKpoKarcyiaMu (000J104Ka MUKPOKATICYJl — KalTOH) ¥ AUCIIEPCHBIMH BKIFOUEHUsIMU Oec-
LIEJIOYHOr0 cTeKa. Mcnoiap3yemblii B paboTe MeTo ] NPOTrHO3UPOBaHUA 3HaUYeHUH 3 (PeKTUBHBIX yIIPYTHX Xa-
pakrepuctuk (Moayns FOnra u koaddunmenta [lyaccona) onupaercs: Ha 0000IIEHHOE CHHTYJIIPHOE MPUOJIH-
KEHHE TEOPUH CIy4YaiHbBIX MOJIeH, MO3BOJIAET YUUTHIBATh XapaKTEPHBIA pa3Mep MHUKPOKAIICYJ (OTHOIIEHHE
TOJIIMHBI 000JIOYKH K PaInyCy KUIKOTO HAIOJIHUTENS) U 00BEMHOE COZIepKaHNE KOMIIOHEHTOB KOMIIO3UTOB.
Jl1g yKa3aHHBIX HEOAHOPOAHBIX MaTepHallOB MIPOBEJEHBI YMCIEHHBIE MOAEIBHBIE PACUEThl IKCILTyaTallMOH-
HBIX YIPYTHX XapaKTEPHUCTHK, UCCIIEOBAHbI 3aBUCUMOCTH 3HaYeHnH Moayist FOura u koaddummenta [lyac-
COHa OT O0BEMHBIX KOHIIEHTPAIHI 3JIEMEHTOB HEOTHOPOIHOCTH (TTPH (PHUKCHPOBAHHOM XapaKTEPHOM pa3Mepe
MHUKPOKAIICYJI).

Kniouesvle cnosa: 3OPEKTUBHBIE MOTYIIN YIIPYTOCTH, MATPUYHBIA KOMIIO3UT, BKIFOUEHHE, MUKPOKATI-
CyJa, KalcyJIupOBaHne, CMa3Ka, MOJICIHPOBAHHE.
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The problem of predicting the effective elastic properties in composites with polymer basis (phe-

nylone) with spherical microcapsules (microcapsule shell of kapton) filled with liquid lubricants (glycerin) and
with dispersed inclusions of E-glass is solved. The used method of predicting the effective elastic properties
(Young's modulus and Poisson's ratio) is based on the generalized singular approximation of random field’s
theory and allows considering the geometric dimensions of microcapsules (shell thickness to liquid filling
radius ratio) and the volumetric concentration of components of the composites. For the specified heteroge-
neous materials, the numeric model calculations of the effective elastic characteristics are conducted and de-
pendences of Young’s modulus and Poisson’s ratio on volume concentrations of elements of heterogeneity

(with fixed characteristic size of microcapsules) are investigated.
Keywords: effective elastic modules, matrix composite, inclusion, microcapsule, capsulation, lubri-
cant, modelling.
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Pemena 3amaya cHTE3a MHOTOPEXUMHOIO YIPABICHHUS C YYETOM HMHEPLIMOHHBIX CBOMCTB pETyJs-
Topa. PaccMaTpuBaercs nporenypa cuHTE3a CTpYKTYPBI aJITOPUTMOB yIIpaBieHHs ¢ yueToM (opmanusma Jla-
rpaHXa Ha OCHOBE METO/Ia 00bEMHEHHOTO MPUHIUIIA MAKCUMyMa. BBITOTHEHBI aHATUTHYECKHE HCCIIe0Ba-
HUS U YCTAHOBJIEHB! 3aKOHbI MHOTOPEXUMHOIO YIpaBIECHUs, IPOBEJACHO MaTeMaTH4YeCKOe MOJEINPOBaHNE
YIPaBIIiEMBIX IPOLIECCOB.
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The problem of the multimode control synthesis with allowance for inertial properties of the regulator
is solved. We consider a procedure for synthesizing the structure of control algorithms with Lagrange formal-
ism based on the combined maximum principle. The analytical studies and laws for multi-mode control have
been performed, and mathematical modelling of the controlled processes has been carried out.
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TPEFOBAHUA K O®OPMIIEHHIO CTATEH
I LNYBIIHKAITUH B KYPHAJIE « BECTHHK PI'YIIC»

1 Marepunansl craTell IPEACTaBISAIOT B BHJEC TEKCTOB, OT(GOPMATUPOBAHHBIX M pacliedaTaHHBIX
Ha JIa3epHOM WJIM CTPYWHOM TpHHTEpe (MPUTOTHBIX ISl CKaHMpOoBaHWs) Ha Oenoil Oymare dopmara A4
(210%x297 mm) B ogHOM 3K3eMIuLsipe. PekomeHayeMsbiii 00beM ctaTbu — 510 cTpaHul.

OnHOBPEMEHHO TEKCT MPEACTABIAIOT B BuAe (aiiia na CD-mucke B TekcToBoM pemakrope Word for
Windows, mpudt Times New Roman, 11 pt, MexcTpoUYHbIi HHTEpBa — OAIMHAPHBIN, BBIPABHUBAHHE TIO IITH-
puHe, ab3arHbIi oTcTym — 1,25 cM, BCe 1Mo — 2 cM.

2 Ha nepBoii cTpanuie 10/KHbI ObITh YKa3aHBI:

Y/IK — B neBoM BepxHEM yriy;

HHTEpBa;

UHUYUATIBL U haMuiuy agmopoe — 1o ICHTPY, KypCHBOM;

HHTEpBa;

Ha3eanue cmamvu — 3arJIaBHBIMA OYKBaMH, OTYKUPHBIM LIPUPTOM, TIO LICHTPY,

0e3 TIepeHOCOoB;

N UHTEpBaw;

N meKcm cmambu — 1IeYaTaeTcs ¢ MepeHocaMH.

B Cmambsa 001ICHA cOOEPIHCAMb 6600HYIO HACMb, Yelb HAYYHOIU PA3PAOOMKU,

OCHOGHYI0 HACMD U GbLEOODL.

3 BykBbI TaTHHCKOTO ajdaBuTa HAOUPAIOT KYpcu8oMm, OYKBBI TPEUECKOTO H PYCCKOTO ajl(aBh-TOB
— npsiMbIM TprdToM. MaTemaTrueckie cuMBoiisl lim, In, arg, const, sin, cos, min, max u T.1. HaOUparoT
MPSIMBIM TIPUPTOM.

4  ®opmyasbl. bonbiie GhopMyssl HEOOXOIUMO pa30OUTh Ha OTACIbHBIC parMeHThl. DparMeHThI
(hopMyI1 O BO3MOKHOCTH JJOJKHBI OBITH HE3aBUCUMBI (IIpH paboTe B POpMYyITHLHOM PelaKTope Kaxaas CTpoKa
— oTHenbHbIN 00beKT). Hymeparuio cienyet neuarats B WOrd otaensHo ot popmyit. Pacnionarats hopmyiibt
CIIEAyeT MO UEHTPY CTPOKH.

bykeerJul,eul,hun,qug, VuU, O (6yksa) u 0 (HOJb) TODKHBI pa3iNyaThCsl 0 HAYEPTAHHUIO.

Tupe, neduc, 3HaK «KMUHYC» 0003HAUAIOT COOTBETCTBYIOIIUMH 3HAKAMH.

HywmepoBarts crieayet ToibKO T€ (POPMYIIbI, HA KOTOPbIE €CTh CCHUIKU B TEKCTE.

O603HaueHus, TEPMUHBI U WUTIOCTPATHBHBIA MaTepuall JOKHBI COOTBETCTBOBAThH JCHCTBYIOLIMM
I'OCTawm.

5 Pucynku u ¢ororpaduu, BEIOJTHEHHBIE YETKO M KOHTPACTHO, CIEIyeT pa3MeIlaTh B MOPSIKE
WX YIIOMHUHAHHSA B TEKCTE, MOJPUCYHOYHAS TIOJHCH 00sI3aTebHA.

6 bubauorpadguyeckuii CMUCOK MPUBOJAT OOIIUM CIIICKOM B KOHIIE CTAThH M COCTABISIOT B CO-
OTBETCTBUU C TIOCJIEI0BATEIBHOCTHIO CCBIIOK B TEKCTE, KOTOPBIE 0003HAYAIOT apaOCKUMHU IU(ppaMH B KBa-
patHbIX ckoOkax. JlutepaTypy odopmisiiot Toabko corjacio F'OCT 7.1-2003.

O0s13aTeJIbHO MPEACTABUTH NepeBo O0M0IHOrpa)uiyecKoro CnucKa Ha AHIJIMICKHI A3BIK.

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

7 CraTbd 10JKHA OBITH 00513aTeIbHO MOANUCAHA BCEMH aBTOPAMHU.

8 Marepuainsl, npuiaraeMsbie K cTaTbe, [1e4aTalOT Ha OTIACIHHOM JIHCTE.
Caenenus 00 aBTOpPax M aHHOTAIUS (Ha PYCCKOM U aHTIIMICKOM SI3bIKaX):
m V/K.

m  Haszeanue cmamou (3araaBHBIME OYKBaMH, MOJTYKUPHBIM HIPHPTOM).

m  Damunus, ums, omuecmeo asmopa (MOTHOCTHIO, 0€3 COKPAIIICHHH).

m  Mecmo pabomul Ka)3coozo agmopa B AUMEHUTEILHOM TaJIexKe.

m  Iloumoesnlit aopec mecma padomsl ¢ yKa3aHUEM ITOYTOBOTO MHJIEKCA.

m  Yuenaa cmenens, yuenoe 36anue, 00JMHCHOCHb.

m  Konmaxkmmuulii menegon.

m  E-mail.

m  Annomayus (KpaTkoe coAep)KaHUE CTaThbH, BKIIOUaroiiee 3—4 npeajaokeHus).
m  Knrouegwie cnosa.

CaenieHus 110 1. 8 COCTABIISIOT JUISl KKJIOr0 aBTOPa OTIEIBHO (32 UCKIFOUCHUEM aHHOTAIMY U KITFOYEBBIX
CJIOB) B TIOPSIKE YIIOMHUHAHHS B CTaThE.

BaxxHo 4eTko, He TomycKas HHOW TPaKTOBKH, YKa3aTh MECTO pabOThl KOHKPETHOTO aBTopa. Ecim Bce
aBTOPBI CTAaThH PAOOTAIOT WM YHAaTCsI B OTHOM YUPEXKICHNHN, MOYKHO HE YKa3bIBaTh TIOUTOBBIH aJjpec MecTa paboThI
Ka)XJIOr0 aBTOPa OTIEIBHO.

Kasxmoe kimro4ueBoe CII0BO MITH CIIOBOCOUYETAHHE OTJIEISIETCSl OT PYTOTO 3arsTOM.
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YcaoBus ¥ OPAA0K MyOTHKALUM CTATEH B :KypHase

1  CraTbs A0/:KHA OBITH 0(popMIIeHA IO MPUJIATaeMbIM TPEOOBAHUSIM.

2 ABTOp HMeeT MPaBO ONMYOJHKOBATH B HOMepe OJIHY CTaThIO.

3 ABTOp MOXKeT NPHCJIATH CTATHIO B aJpec peJaKIum:

® [0 moyYTe

344038, r. PocroB #//1, 1. um. PoctoBckoro CrpenkoBoro [lonka Hapoauoro Ononuenus, 1. 2.

PocToBckmii Tocy1apCTBEHHbIH YHUBEPCUTET IyTEH COOOIIEHUS.

Penaxuus xxyprana «BECTHUK PT'VIICy.

® 10 JIEKTPOHHOJ Moy4re

E-mail: pmv_nis@sci.rgups.ru, nis@rgups.ru (IOMOTHUTEIBHBIN).

® MNPHUHECTH B peJaKIHUIO U IIepeaaTh OTBETCTBEHHOMY ceKpeTapro (Ti1. Kopiryc, koM. J{ 107),
tenedon +7 (863) 272-62-74, paxc +7 (863) 255-37-85.

4 Crarbs, npeacTaBiisieMasi B PeIaKINIo, 10JKHA COOTBETCTBOBATH TeMAaTHKe H3JaHMSI.

TemaTHka *KypHajla OXBaTHIBA€T OCHOBHBIE IPOOJIEMbI TPAHCIIOPTA, & TAK)KE IHEPIETUKH, MAIIMHOCTPOCHHS U
yrpasieHus. [1yOauKyroTCst CTaThH 10 CIIETYIOLIUM CEKIIUSIM:

—  MAalIUHOCTPOEHHUE;

—  NIOJBIKHOM COCTaB, 0€30MIACHOCTD ABMKCHUS U SKOJIOTHS;

—  nH()OPMaNNOHHBIE TEXHOJIOTHH, aBTOMaTHKA U TEICKOMMYHHUKAIIWN;

—  yIpaBiIEHHE U JOTUCTUKA HA TPAHCIIOPTE;

—  JKEJIE3HOJOPOXKHBIN ITyTh M TPAHCIIOPTHOE CTPOUTEIHCTBO;

—  TpaHCIIOPTHAs SHEPTeTHKA;

—  MOJETHPOBAHUE CUCTEM U IPOLIECCOB.

5 PepakumMoHHAas KoJIernsi IPUHAMAET A5 MyOTHKANMM CTATHH NOCJIe TIIATeJIbHON HAYYHOIi JKcnep-
TH3bI.

g myGnukanuy oTOMparoT CTaThbU, KOTOPHIE MPEACTAaBIIAIOT HAyIHBII HHTEPEC U SBISAIOTCA HOBOM CTYIEHBIO
B pa3paboTKe AaHHOH mpobsremMbl. CTaThH IMyOIMIMCTHIECKOTO IIaHa He IPUHUMAIOTCSL.

6 Ha3acenanuu peAKOJUIEIHH IPUHIMAIOT PELIEHHE O BOBMOXXHOCTH ITyOJIMKAaNH CTaThH TOJIBKO NPH HAIU-
YU TTOJIOXKHUTEITLHON PELICH3NH.

7  Bce pacxoabl N0 NMOAr0TOBKe K MyO0JIHMKALMM M U3IaHUIO ’KYPHAJIA ONJIAYMBaeT YHUBEPCHTET, B TOM
YHcJIe U IOYTOBBIE PAcX0/bl NIPH NepechlIKe ;KYPHATIa aBTOPaM.

Kparkasa nundopmanus o :xypHaJie

Hayuno-TexHudeckuii sxypHas «BecTHUK PocTOBCKOTro rocyiapcTBEHHOTO YHMBEPCHTETa MyTeil cooOIeHns»
(«Bectauk PI'YIIC») uznaetcs ¢ okts10pst 1999 rona, 3apeructpuponas B ['ockomutere o nedatu PO, cBuaerenscTBO
o peructpanuu Ne 018074. XKypHan numeeT MeKIyHapOIHBIN cTaHaapTHEIH cepruanbHbiid HoMep (ISSN 0201-727X), mpu-
cBoeHHbI KHrHOM nanaroit Poccuiickoit denepanuu.

VYupenureneMm u usznareneM ssisercs OenepanbHoe ToCyJapcTBEHHOE OF0PKETHOE 00pa30BaTeNbHOE YUPE)KACHHE
BEICIIIET0 00pa3oBaHus «POCTOBCKHI rocyqapcTBEHHBIH YHIBEPCUTET ImyTeit coodmmeHms» (PI'BOY BO PIVIIC).

I'maBHBII pepakTop KypHana — akageMuk PAH, 3acimyxeHHbIN nesTens Hayku PD, TOKTOp TEXHUYECKHUX HaYK,
npodeccop B.U. KonecHukos.

B coctaB penakuuoHHo#M Koyieruu BXoAaT Benymue yueHsle PI'YIIC, a Takke Ipyrux TpaHCIIOPTHBIX U aKaje-
Mu4eckux yHuBepcuteToB Ceepo-KaBkasckoro pernona, Mockssl, Cankt-IletepOypra, Yxpauns! ([{HenponeTpoBcKuit
roCyJapCTBEHHBIM TEXHUUECKHH YHUBEPCUTET KEIE3HOJOPOKHOIO TpaHcnopTa uM. akaia. B. JlasapsHa, r. lHenponer-
poBck), Peciyonuku benapycs (Benopycckuii rocy1apcTBeHHbIN YHUBEPCUTET TpaHCIOPTa, T. ['omens), Uemickoii Pec-
myOmukn (OcTpaBckuil TEXHHYECKUH yHUBepcHTeT, T. Octpaa), [Tompmu (Cue3ckuii TEXHUYECKHA YHIUBEPCHUTET, T. Ka-
toBuile), @pannnu (YHUBepcuter a0 MoH, 1. Jle-Mamn).

JKypHai BEIXOAUT ¢ MEPUOTUYHOCTEIO 4 HOMEpa B TOJ, T.€. KaXKAbII KBapTall.

C anpens 2004 rona «Bectauk PI'YIIC» BximtoueH B «IlepedeHp nepHoIUECKUX HAYYHBIX H HAyYHO-TEeXHUYE-
CKHX M3JJaHMH, BBITyCKaeMbIX B Poccuiickoit @enepannu, B KOTOPEIX pEKOMEHAYETCS IyOIHUKAINsI OCHOBHBIX pe3yJIbTa-
TOB JHMCCEPTAIMi HAa COMCKAHUE YUCHOMN CTENEHU KaHAuaaTa u TOKTopa Hayk» (pemenue [Ipesumuyma BAK Ne 6/4 ot
6.02.2004 r.). XKypHai BomIen BO Bce mocienyromue penakuuu [lepedss.

«Bectauk PI'YIIC» — noanuchnoe u3ganue. C 2004 roja >kypHai BKIIOYEH B KaTajor MOAMMCHBIX M3AaHUN
arentcTBa «Pocneuarsy (B cnenuansHoM Katanore «[A3ETHI. JKYPHAJIbI» 3apeructpupoBan nmox nuanekcom 53720).

[Moammcatscst Ha )KypHAI MOKHO B JIFOOOM OTIEJICHHH CBSI3M, paclpocTpaHseTcs )KypHal Ha Teppuropun Poc-
cuiickoii dexneparyn. [Tognucky MoXHO 0QOPMUTH Ha KBapTaJl, Ha MTOJT0/a WIIM Ha TOJI.

Kypnan «Bectauk PI'YIIC» GecruiaTHO pacchliaeTcss BCeM OTPacieBBIM By3aM, B psiJl By30B MUHHUCTEpPCTBA
oOpa3oBaHus 1 HaykKu Poccum, IEHTpaIbHBIM U 30HAJFHBIM HayYHO-TeXHUIecKnM Onbnuorexkam, HUU nuapopmanmn.

IlouToBBIii agpec peJaKUuu:

344038, r. PoctoB H/1, 1. uM. PoctoBckoro Ctpenkosoro [lonka Hapoanoro Ononuenus, a. 2.

PocroBckuii rocy1apcTBEHHBIH YHUBEPCHUTET ITyTeH COOOILICHUS.

Penakuus xypnana «Bectauk PI'YIICy.

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

E-mail: pmv_nis@sci.rgups.ru; nis@rgups.ru (IOMOIHUTEIBHBIN).

ApxuB :KypHa/a U Tpe6oBaHHsA 10 0(popMIICHHIO cTaTell pa3MelleHbl HA caliTax:
http://www.rgups.ru B pasnene «A3panus» u http://vestnik.rgups.ru
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