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Suepro6/10K BB J]/I-4M Ha OCHOBE CBMHIIOBBIX I'€/JIeBbIX aK-
KYMYJISTOPOB: TEXHUYECKME HOBAIMM ¥ 9KOHOMMYECKUT

addexTt
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SIrugTuHCcKkuit, Bragyumup MaTBeeBuY, K.T.H., TEXHUYECKUI IKC-
1ept OO0 «AKKYMYJIITOP MHHOBALIMIT»

Eropos Bukrop IleTpoBuy, pyKOBOAMUTEb MHXXUHUPUHTOBBIX
11poekToB OO0 «AKKYMYJISITOp MHHOBALUIT»

KonTakTHas nuadopmanms: 445004, Poccust, Camapckast 06-
nacTh, TonbsTTH, yi1. FOskHOE 1m1occe, 1.163, 0. 35A, Ten.: +7 (8482)
31-64-07, e-mail: akkum-innova@yandex.ru

AnHoTauus: B cTaThe aBTOpaMM OMMCHIBAETCS HOBbIN ITOIXO],
K 06ecIieueHNI0 SHeProcHabkeHus synekTponoesaa I-4M c mc-
TOJIb30BaHMEM YHEPro6/I0Ka, KOTOPbIi COCTOUT U3 GaTapen ak-
KYMYJISITOPOB C rejie06pa3sHbIM JIEKTPOIUTOM Tuia PzV u aBy-
HAaIMpPaBJIEHHOTO VIMITY/IbCHOTO ITpe06pa3oBaTesisl HarpsHKeHMSI.
IToxka3aHbl OCHOBHBIE TEXHUYECKNE U SKCIUTyaTaLlMOHHBIE TIpe-
MMYIIeCTBa pa3paboTaHHOTO 9Hepro60Ka. Pe3ymbTaThl 9KCILTY-
aTalVIOHHBIX VICTIBITAHN TOKA3aJI BHICOKYIO 9D ()EeKTUBHOCTD,
HaEXHOCTDb U 6€30TKa3HOCTb pa3paboTaHHOTrO 9HeProbIoKa
PV peasibHOM 3KCIUTyaTauuu Ha nekrpornoesae S[1-4M B mn-
POKOM MHTepBaJje TeMIepaTyp OKpysKallieii Cpefibl M HaTPy30K
Ha SHEProo/IoK.

KittoueBble C10Ba: 3/1eKTPOII0e3I, SHEPro6/I0K, aKKyMYJISITOP C re-
J1e06Pa3HbBIM JEKTPOIUTOM, HEOOCTYKMBAEMbIii aKKYMYJISITOD,
JIBYHAIIpaBJIeHHbI MMITYJIbCHBII TPe06pa3oBaTelTb HAMPSKEHNS,
KOHTpOJIIep 3apsifa, 3aMKHYTbIV KMCIOPOIHBIN LIMKII.
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AHHOTanus: B cTaTbe mpescTaBieHo ONKCcaHMe HOBOTO CKO-
POCTHOTO IIeCTMOCHOTO BaroHa-1aTdopmsl Mogenn 13-6704,
KOTOPbIN cripoekTpoBad AO «BHUKTW» o mepeBo3Ku Bcex
TUIIOB KPYITHOTOHHAKHBIX KOHTE{HepOB C KOHCTPYKI[MOHHO
CKOpOCTbhI0 140 KM/4 Ha JKeJle3HbIX Joporax Kojieu 1520 MM Kiu-
MaTuueckoro vcronnenus YXJI1.IIpu pa3paboTke BaroHa-Iuiat-
hopMbI JOCTUTHYTHI CIeyIONMe SKCIUTyaTallMOHHbIe TTapaMe-
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Energy unit EBW ED-4M based on lead-acid gel batteries:
technical innovations and economic impact

Alexey Kayrov, General Director, LLC Accumulator of Innovations
Vladimir Yagnyatinsky, Dr.-Eng., Technical Expert, LLC Accumu-
lator of Innovations

Victor Egorov, Engineering Project Manager, LLC Accumulator
of Innovations

Contact information: 163-35A, Yuzhnoe highway, Togliatti, Sa-
mara region, Russia, 445004, tel.: +7 (8482) 31-64-07, e-mail: ak-
kum-innova@yandex.ru

Abstract: The authors describe a new approach to power supply
of ED-4M electric train using a energy unit, which consists of a
battery of accumulators with gel electrolyte of PzV type and a
bi-directional pulse voltage converter. The main technical and
operational advantages of the developed energy unit are shown.
The results of operational tests showed high efficiency, reliability
and fail-safety of the developed energy unit in real operation on
the electric train ED-4M in a wide range of ambient temperatures
and loads on the energy unit.

Keywords: electric train, energy unit, gel battery, maintenance-free
battery, bi-directional pulse voltage converter, charge.

High-speed flat wagon model 13-6704 to transport
high-capacity containers: design features and application
prospects
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«STM», General Director, RPM Group

Savchenkov Valery, General Director, JSC Kaluga Plant of Track
Machines and Hydraulic Drives

Contact information: 410, Oktyabr’skoj revolyucii Str., Kolomna,
Russia, 140402, tel.: +7 (496) 618-82-18, e-mail: info@vnikti.com

Abstract: The article presents a description of a new high-
speed six-axle flat car model 13-6704, which was designed by
JSC VNIKTI for the transportation of all types of large-tonnage
containers with a design speed of 140 km /h on 1520 mm gauge
railways of climatic modification UHL1. During the development
of aflat car, the following operational parameters were achieved:
design speed up to 140 km / h, axle load up to 20.0 tf, carrying
capacity 74 tons with the ability to transport containers 20, 40,
53 feet and refrigerated containers. A new type of three-axle
freight bogies has been implemented - in a single rigid welded
frame to reduce the oscillations of the car body and ensure the
safety of the marginal cargo.

TEXHUKA XEJTE3HbIX JOPOT



TPbI: KOHCTPYKIMOHHASI CKOPOCTb 10 140 KM/4, Harpy3ka Ha 0Cb
10 20,0 Tc, rpy30noAbeMHOCTb 74 T C BO3MOXKHOCTbBIO [IEPEeBO3UTH
KoHTeltHepsI 20, 40, 53 ¢yTOB U pedprkepaTOpHbie KOHTEIHe-
pbl. Peann3oBaH HOBBI TUIT TPY30BBIX TPEXOCHBIX TeIEKeK — B
eIVHOJ KeCcTKOV paMe CBapHO¥ KOHCTPYKUMM JIJISI CHUKEeHUST
Koe6aHMit Ky30Ba BaroHa 1 o6eciieyeHst COXpaHHOCTY Map-
SKMHAIBHOTO TPy3a.

KiroueBble CI0Ba: CKOPOCTHO BaroH, lecTyocHasi iniaTdopma,
JIOCTaBKa 3a 7 CYTOK, ITaKeT MacCaskMPCKOTO IBUKEHMSI, KPBIThIe
BaroHsl, pedprskepaToOpHbIe KOHTETHEPbI, TPEXOCHASI TeIeXKa.

Biusiaue nanaemuy COVID-19 Ha MMPOBOJi PHIHOK ITOABVIK-
HOrO COCTaBa

Cxok Mropp AnekcaHzpoBUY, pyKOBOAUTEIIb OTAeNa UCCIe10Ba-
HMIi TpaHCcropTHOro MammHocTpoeHust AHO «THCTUTYT pobiiemM
eCTeCTBEHHbIX MOHOIIOIMI»

IMonukapnoB AnekcaHIp AHApeeBUY, PyKOBOAUTEb JerapTa-
MeHTa MCCIeL,0BaHNI Kele3HOAoposkHOro Tpancnopra AHO «MH-
CTUTYT MPOBIIEM eCTeCTBEHHbIX MOHOIIOIMIT»

KonTakrHas mHdopmanys: 125009, Poccust, r.Mocksa, yi1. TBep-
ckast, 1. 22/2 k. 1, ren.: +7 (495) 690-14-26, e-mail: pr@ipem.ru

AnHoTanys: CTaThbs IOCBSIIeHa BO3AEICTBUIO TAaHAEMUM KOPO-
HaBupycHoii nHGeky COVID-19 Ha MUPOBOIi PHIHOK PETECOBOI
TeXHUKU. B MaTepuae 0630pHO IIPeCTaBI€HbI UTOTY IeSITeNb-
HOCTY XeJIe3HOLOPOKHOTO TpaHCopTa psifa crpaH B 2020 roay.
Taxoke MpeiCTaBIeHbl OCHOBHBIE Pe3yIbTaThl PAGOTHI KPYITHET -
X 3apy6esKHBIX Y POCCUIICKUX TTPOU3BOLUTENEN TOJBIKHOTO
COCTaBa, OMMCAH MX OTIBIT PAGOTHI B YCIOBUSX TAHAEMUN. Boime-
JIeHbI OCHOBHbIE ITOJIXO/IbI IT0 CHMKEHIIO HeraTUBHBIX 3¢ (HeKTOB
2020 rona, v OTpaskeHbl MePCIIeKTYBbI MMPOBOTO PbIHKA PETbCo-
BOJ TEXHUKU.

Kirouessie citoBa: CRRC, Siemens, Alstom, Bombardier, Wabtec,
Stadler, Greenbrier, TpaHcmanrxonayHr, CuHapa-TpaHCIIOPTHbIE
Mammnnsbl, OBK, YpasiBaron3aBo/, sxefie3HOLOPO’KHOe MalllMHO-
CTpO€HMe, TIPOU3BOLCTBO, (GMHAHCOBbIE TT0KAa3aTes !, BhIPyUKa,
06beM BBITYCKa, TOKOMOTHBBI, BaroHbl, MBIIC, lerkopeibCcoBbIit
TPaAHCIIOPT, IyTeBasi TeXHWMKA, 9KCIIOPT, TPOTHO3, TOCIIOAIePsKKa.

IIpombinieHHOCTHh Poccum: ntoru Il kBaprana 2021 roga

[lIkapyria AHTOHMHA AJleKCaHAPOBHA, CTapIINii 9KCIIepT-aHalINn-
THUK OT/e/1a CTelManbHbIX IIPOEKTOB JerapTaMeHTa UCCIef0Ba-
Huit TOK AHO «VIHCTUTYT Tpo6ieM eCcTeCTBEHHBIX MOHOTIONMIA»

KonTakrHas mHopmanys: 125009, Poccust, T.Mocksa, yi1. TBep-
cKkast, 1. 22/2 K. 1, Ten.: +7 (495) 690-14-26, e-mail: pr@ipem.ru

AnHoTanys: B ctaTbe npeAcTaBieH aHaIN3 JMHAMUKY [IPOMBIILI -
JIeHHOTO Ipon3BoAcTBa B Poccun mo ntoram Il kBaprana 2021 roma
Ha OCHOBaHUM MH/IEKCOB, pazpaboTanubix IITEM. BeigeneHsr oc-
HOBHbIe (haKTOPbI, OKa3aBIMeE BIMSIHYE HA PA3BUTHE IIPOMBIII-
JIeHHOCTM 1o utoraM | kBapTasna u 3a nepmog, c Hauana 2021 roga.

KiroueBbie C/IOBa: TPOMBIIIIEHHOCTD, MHIEKC, HU3KOTEXHO-
JIOTMYHbBIE OTPACIN, CPeIHETEXHOTOTUUHbBIE OTPAC/IN, BHICOKO-
TEXHOJIOTMYHbIE OTPAC/IN, JOOBIBAIOIIAS OTPAC/Tb, UHBECTUINN B
OCHOBHOJ KallUTal, TOIUIMBHO-9HEePreTuYeCcKuii KOMILIeKC, Io-
rpy3Ka IIpOMBIIIJIEHHBIX TOBAPOB.
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Keywords: high-speed wagon, six-axle flat wagon, delivery in
7 days, passenger traffic package, covered wagons, refrigerated
containers, three-axle bogie.

Impact of the COVID-19 pandemic on the global rolling stock
market

Alexander Polikarpov, Head of the Railway Research Department,
Institute of Natural Monopolies Research
Igor Skok, Head of Transport Engineering Research Department,
Institute of Natural Monopolies Research

Contact information: 22/2, bldg.1, Tverskaya str., Moscow,
Russia, 125009, tel.: +7 (495) 690-14-26, e-mail: pr@ipem.ru

Abstract: The article is devoted to the impact of the COVID-19
coronavirus infection on the global rail technology market. The
material provides an overview of the results of the activities of
railwaytransport in a number of countries in 2020. The main results
of the work of the largest foreign and Russian manufacturers of
rolling stock are also presented, their experience of work in a
pandemic is described. The main approaches to reducing the
negative effects of 2020 are highlighted, and the prospects for
the world market of rail equipment are reflected.

Keywords: CRRC, Siemens, Alstom, Bombardier, Wabtec, Stadler,
Greenbrier, Transmashholding, Sinara-Transport Machines, UWC,
Uralvagonzavod, railway engineering, production, financial
indicators, revenue, production volume, locomotives, wagons,
motor-car rolling stock, light rail transport, track equipment,
export, forecast, state support.

Russian Industry. Second Quarter of 2021 Results

Antonina Shkarupa, Senior Expert-Analyst of Energy Sector
Research Division, Institute of Natural Monopolies Research

Contact information: 22/2, bldg.1, Tverskaya str., Moscow,
Russia, 125009, tel.: +7 (495) 690-14-26, e-mail: pr@ipem.ru

Abstract: The article provides an analysis of the dynamics of
Russian industrial production in the second quarter of 2021 on
the basis of indices developed by IPEM. The article reveals main
factors that had an impact on industrial development in the first
quarter and in the period from the beginning of year 2021.

Keywords: industry, index, low-tech industry, mid-tech industry,
high-tech industry, mining, fixed capital investment, fuel and
energy complex, loading of industrial products.
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Harpyska Tekyuecty aBTocuenku CA-3: ucciegoBaHue BiIu-
SIIOIIUX IIAPaMeTPOB

[lleBueHko JleHnc BanepbeBud, K.T.H., IUPEKTOP HAYUHO-UCCIIEe-
noBaTenbckoi gupexkuyyn OO0 «BHUILTT»

KynpsiBueB Makcum AnexkceeBud, CTaplinii MHXeHepP-UCCIe0-
BaTeIb HAYYHO-MCCIeqoBaTenbckoit supekiyy 000 «BHULITT»
[Tonomapes Cepreii AHaTO/IbeBUY, DYKOBOAUTE/b OTe/1a IPOeK-
TUPOBaHMS cuenHbIX yerpoiictB OO0 «BHULITT»

KonTakrHas madopmanys: 199106, Poccus, r. CaHkT-ITeTepOypr,
BacuibeBckuii 0-B, 23 IHMUS, 1. 2, iuTepa A, Ten.: +7 (812) 655-59-
10, e-mail: dshevchenko@tt-center.ru

AnHoTanus: B cTaThe nccienyeTcs BAUSHYE FeOMeTPUYeCKUX
1 MeXaHMYeCKMX TapaMeTpPOB Ha BeJIMUMHY Harpy3Ku TeKyuecTu
aBtocuenky CA-3. PazpaboTaHa METOAVIKA BUPTYaJIbHOT'O VCITBITA-
HMSI TI0 OTIPeIe/IEHMI0 HarPy3KY TeKYUYeCTH I[M(POBOTO NBOMHIKA
aBTocuenky. [ToryJdeHsl alMPOKCUMMPYIOLIYe 3aBUCYMOCTY Ha-
I'PY3KM TEeKYYeCTU KOPITyca aBTOCLEIIKY OT Mpefiesia TeKyuecTu o,
¥ MOAYJISI TIacT4ecKoro TeueHus E,. CremaHsl BEIBOIBI O CyIIe-
CTBEHHOM BJIMSIHMM HA HATPY3KY TEKYUeCT MexaHMUeCKMUX Xapak-
TePUCTVK MaTepuaa, B TO BpeMs Kak 3HAUMUTETbHOE «yXyIIIeHe»
reoMeTpUUeCcKIX apamMeTpoB He TPUBOJSIT K TPMHLUUIINATbHBIM
M3MEHEeHMSIM 3TOM BeTMUVHBI.

KnioueBsle cnoBa: apTociiernka CA-3, Harpy3ka TeKyuecTu, BUpTY-
aJIbHbIE UCIIBITAHMS, MEXaHNYeCKIe XapaKTePUCTUKI, KOHCTPYK-
TUBHbBIE M3MEHEeHMS.

HcciiegoBaHye BIVSIHUS KoJIeGaHmit BEPXHEro CTPOeHMA ITyTU
IIPU IMIPOXO0KAECHUN BBICOKOCKOPOCTHOI'O COCTaBa Ha He3aKpe-
IIJICHHbIC YaCTUIbI 6a/UTaCTHOTO C/I0ST

KuceneB ApremM AnexcaHapoBud, MHkeHep Kadenpsl «KemesHo-
JIOPOSKHBI My Th» [TeTep6yprcKoro rocyAapCTBEHHOTO YHUBEPCH -
TeTa MmyTeit COOBIeHUs

IMonsikoB Bopuc Onerosuy, acrupanT [TeTep6yprckoro rocymap-
CTBEHHOTO YHUBEPCUTETA ITyTeli COOBIIEHNS, MHKEeHEP-UCITbITa-
Tesnb AO «HBIJ BaroHbr».

IMonsikoBa ExatepuHa SIHOBHA, aciupaHT IleTep6yprckoro ro-
CYIApCTBEHHOTO YHUBEPCUTETA MyTeii COOBIIeHMS, MHKeHEep
000 «KB 2.0»

Yysu Cepreit Hukonaesud, K.T.H., [O1IeHT Kadenpbl « Kene3HoI0-
POSKHBIN Iy Th», IeKaH (aKy/bTeTa « TpaHCIIOPTHBIE U SHEpTreThYe-
CKye C1CTeMbI» [TeTepOypreKoro rocyiapcTBeHHOTO YHUBEPCUTETa
Ty Tei CoOBIIeHNST

KonTtaktHas nHdopmamus: 190031, Poccust, CaHkT-IleTepbypr,
MockoBckuit mp., A. 9, Ten.: +7 (952) 282-10-27, e-mail: iglkotik@
gmail.com

AHHOTanusA: B cTaThe M3y4YaIOTCS MHEPLMOHHbBIE CBOJCTBA 371e-
MEHTOB BepXHEro CTPOEHMS ITyTH TP PACCMOTPeHY 6a/I/IaCTHOTO
CJ10S1 KaK OTHETbHBIX YACTHUII, HAXOSIIVIXCS B KOPUIOPE IBUKEHMST
roesza. [[poBoaMTCS MCC/IeIOBaHVe OTPbIBA YACTHUIIBI OT Iy TH TP
BO3JIEIICTBMM BUOGPALIVM OT ITPOXOSIIIEro rnoesna. Ha ocHoBe rmosy-
YeHHbIX JaHHbIX AMHAMMIUECKO/ Harpy3Ki Ha Iy Th IIPY ABVSKEHUM
roe3na Caricad pa3paboTaHa 4yceHHas MO/ b AVTHAMIYECKOTO
poliecca repeMeleHus 4YacTUIbI 6a//IaCTHOTO ¢J10s. YCTaHOBJIeH
akT owtabeHns Cui ClEIIEHNMST YaCTUIIBI 6a/JIACTHOTO CJI0S C
TTOBEPXHOCTbHIO U TOTyU€HbI JOTIOTHUTEIbHbIE TTapaMeTpPhbl /IS
a9pOIMHaMMYECKOT0 aHa/M3a YBJIeUeHNs 3JIEMEHTOB 6a/I/TaCTHO-
T'O CJI0ST BO3YIIHBIM ITOTOKOM, CT€HePYPOBAHHBIM ITPOXOISIIIIM
BBICOKOCKOPOCTHBIM COCTaBOM.

KirroueBsble c10Ba: 6a/u1acTHbIN CJI0i4, TTOTET HajiacTa, Koeba-
TebHbII ITPOIIeCC, YMCIeHHbIN SKcriepuMeHT, SolidWorks Motion.
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CA-3 coupler yield load: study of influencing parameters

Shevchenko Denis, Dr.-Eng., Director of Research Directorate, LLC
VNICTT

Kudryavtsev Maxim, Senior Research Engineer of Research Direc-
torate, LLC VNICTT

Sergey Ponomarev, Head of the Coupling Design Department, LLC
VNICTT

Contact information: 2A Line 23, Vasilyevksy Island, St. Peters-
burg, Russia, 199106, tel.: +7 (812) 655-59-10, e-mail: asaidova@
tt-center.ru

Abstract: The article investigates the influence of geometrical
and mechanical parameters on the value of yield stress of CA-3
coupler. A virtual test procedure for determining the yield stress
of the digital double of the coupler has been developed. Approxi-
mating dependences of yield stress of coupler’sbody on yield stress
o, and plastic flow modulus E, have been obtained. Conclusions
are made about the significant influence of material mechanical
characteristics on the yield stress, while a significant «deterio-
ration» of geometrical parameters does not lead to fundamental
changes in this value.

Keywords: CA-3 coupler, yield stress, virtual tests, mechanical
characteristics, design changes.

The study of the influence of vibrations of the track super-
structure during high-speed rolling stock's movement on free
elements of ballast layer

Kiselev Artem, Engineer of Department «Track», Saint-Petersburg
Transport State University

Poliakov Boris, postgraduate of Saint-Petersburg Transport State
University, Test Engineer, JSC NVC Vagony

Poliakova Ekaterina, postgraduate of Saint-Petersburg Transport
State University, Engineer, LLC KB 2.0

Chuyan Sergei, Dr.-Eng., Dean of the Faculty of Transport and En-
ergy Systems, Saint-Petersburg Transport State University

Contact information: 9, Moskovskii pr., St. Petersburg, Russia,
190031, tel.: +7 (952) 282-10-27, e-mail: iglkotik@gmail.com

Abstract: Inthe articleis studied inertial properties of track super-
structure elements when considering the ballast layer as separate
particles located in the train movement corridor. A study of the
separation of a particle from the track when exposed to vibration
from a passing train is carried out. Based on the data obtained on
the dynamic load on the track during the movement of the Sapsan
train, a numerical model of the dynamic process of moving a par-
ticle of the ballast layer is developed. The fact of weakening of the
adhesion forces of the particle of the ballast layer with the surface
isestablished and additional parameters are obtained for the aero-
dynamic analysis of the entrainment of the elements of the ballast
layer by the air flow generated by the passing high-speed train.

Keywords: ballast layer, flying ballast, oscillatory process,
numerical experiment, SolidWorks Motion.
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