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AnHoTtanys: CTaThs TOCBSIIEHA aKTyaTbHOCTY IMMpOBU3a-
UMY B TPAHCIIOPTHOM MAIIMHOCTPOEHMM, & TAKKE ITaraMm Ie-
pexoa Mpou3BOACTBA K paboTe 0 MpUHIMITAM «HIYCTpUm
4.0». Pe3ynbTat o1 POBKYM BCEX MTPOIECCOB MMEHHO B TPaHC-
ITOPTHOM MalIMHOCTPOEHUM O/DKEH ObITh Hanbosiee HaIJIsI/I-
HbIM: GOJIbIIIAS HOMEHK/IATYPa M CJIOKHOCTb MPOM3BOIMMBIX
nerajeil, IJINTEIbHbII CPOK MPOM3BOIACTBA, HAIMYME 6GOJb-
IIOTO YMC/Ia TIOCTABIIMKOB — Jlaske 3TOTO HEITOJHOTO CITMCKa
XapaKTePUCTUK OTPACIN JOCTATOYHO, YTOOBI IOHSITh, UTO BCE
9TU TIPOIIECCHI MOTYT GBITh CYIIECTBEHHO OMTUMMM3MPOBAHbI,
ecy 6ymyT 06 beIMHEHbI B €AVHbIN OHJIaiH KOMITIEKC.

KmioueBbie cimoBa: CTAH, 1mudpoBasi IPOMbIIUIEHHOCTD,
Unpyctpusi 4.0, KOHKYpEHTOCIOCOOHOCTb, 3¢ GdEeKTUBHOCTh
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Kub6epo6eszomacHocts ACY TII cerogHs

KpacHoB PomaH AnleKcaHIpOBUY, KCIEPT IO 3aluTe Mpo-
MBIIIJIEHHBIX cucTeM Positive Technologies

KonTtaktHass uHpopmanmsa: 107061, Poccus, r. Mocksa,
Ipeo6paskeHcKast ., 1. 8, Tem.: +7 (495) 744-01-44, pt@
ptsecurity.com

AuHoTanua: B craTbe pacCMOTpEHBI KIHOUeBbIe MTPO6IEeMbI
obecrieueHnst MHGOPMAIMOHHO 6€e301acHOCTY aBTOMATM-
3UPOBAHHBIX CHUCTEM YIIPABIEHMS] TeXHOIOTMUECKMMMU IPO-
teccamu (ACY TTI). 3aTpoHYTbI BOIIPOCHI IOBBILIEHNST PUCKOB
MH(bOPMaIMOHHOI 6e30IaCHOCTHM BCIEICTBYE HEPePbIBHOM
KOHBEpreHIMn TexHomornueckux u UT-uHbpacTpyKTyp U
HU3KOI1 yCTOIUMBOCTM KOMITOHeHTOB ACY TII Kk KnbepaTakam,
a Takke BOIIPOChI obecrieueHmst MHGOpMAaIMOHHOI 6e30mac-
Hocty MIICY JKAT.
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MOHMTOPUHT CUTyaliM B IPOMBIIIVIEHHOCTY HA OCHOBA-
HuM uHaekcoB UITEM no ntoram III kBaprana 2017 roga
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AnHoTanus: B cratbe npuBeneH 0630p TEKYIIEH CUTYAIUU
B IpoMbIlieHHOCTH 110 utory Il kBapraia 2017 roma Ha oc-
HOBAHUY MHIEKCOB, pazpaboTaHHbix MITEM. JIJaHbI OCHOBHBIE
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Digitalization in Machinery

Sergey Nedoroslev, Candidate of Economic Sciences, Presi-
dent, STAN LLC

Contact information: 19 Leninskaya Sloboda, Moscow, Rus-
sia, 115280, tel.: +7 (495) 916-55-55, e-mail: info@stan-com-
pany.ru

Annotation: The article describes the relevance of digitaliza-
tion in transport engineering, as well as the stages of the inte-
gration of “Industry 4.0” principles in production. The results
of the digitization in the industry should be most evident: a
large line-up and complexity of produced products, a long
production process, and a large number of suppliers — even
this list of the industry characteristics is enough to under-
stand that all these processes can be significantly optimized
when transferred online.

Keywords: STAN, digital industry, 4.0 industry, competitive,
efficiency, optimization, digital platform, 4.0RU, integration
stages.

APCS cybersecurity today

Roman Krasnov, Expert for Industrial Systems Security Posi-
tive Technologies

Contact information: 8, Preobrazhenskaya pl., Moscow, Rus-
sia, 107061, tel.: +7 (495) 744-01-44, pt@ptsecurity.com

Annotation: Article covers the key issues of information se-
curity in the field of industrial control systems (ICS/SCADA)
including: operational and IT technology convergence fol-
lowed by cybersecurity risks increase, low resistance of ICS/
SCADA components to cyberattacks and questions on trans-
portation cybersecurity ensurance.

Keywords: industrial control system, ICS, cyber security, in-
dustrial Internet of things, I[IoT, SCADA, HMI, rail automation,
train control system, security incident management.

Using IPEM indices to monitor Russian industry develop-
ment in the third quarter of 2017

Mansur Nigmatulin, Senior Analyst of Energy Sector Research
Division, Institute of Natural Monopolies Research (IPEM)

Contact information: 2/7,bldg. 1, Malaya Bronnaya str., Mos-
cow, Russia, 123104, tel.: +7 (495) 690-14-26, e-mail: mn@
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Annotation: The article provides an overview of the current
situation in the Russian industry in the III quarter of 2017 on
the basis of indices developed by IPEM. It includes main re-
sults of indices calculation taking into account seasonal factor
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pe3y/bTaThl pacyeTa MHIEKCOB CO CHATMEM Ce30HHOTO (aKTo-
pa, a Takke B pa3pese oTpacyieBbIX rpymil. [IpencrasiieH mnop-
POGHBIN aHaIU3 CUCTEMOOOPA3YIOUIMX OTPAC/Ieil TTPOMBIIII-
JleHHOCT Poccuy, B TOM 4Mc/Ie TOTUIMBHO-3HEPTETUYECKOTO
KOMIUIEKCA. BbISIBJIEHbI OCHOBHbIE (DAKTOPBI, OKa3bIBAIOIINE
MMO3UTUBHOE ¥ HETaTUBHOE BJIMSIHME HA Pa3BUTHE TTPOMBbIIII-
JIEHHOCTM BO BTOpOIi TtosioBMHe 2017 roma. Takske MpuUBOAST-
CST OCHOBHBIE MaKPOIKOHOMMUYECKIE MHIUKATOPBI COCTOSTHIMS
POCCUIACKOT TTPOMBIIILIEHHOCTH.

KiroueBslie cinoBa: UITEM, npoMbIIIIEHHOCTb, HU3KOTEX-
HOJIOTMYHbIE OTpaCiu, CpeLHeTeXHOJIOTMYHbIe OTpacin,
BBICOKOTEXHOJIOTMYHbIE OTPaciIy, MOObIBAIOIIast OTPacib,
VHBECTUILIMM B OCHOBHO} KamuUTas, TOIUIMBHO-3HEPreTu-
YecKuii KOMILIEKC, IOrpy3Ka IIPOMBIIUIEHHBIX TOBapoOB,
YIoJib, 3KCIIOPT.

H3HOC rpeGHel KOIeCHBIX Map IPy30BbIX BAaTOHOB
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KonTtakTtHast uHdopmanmsa: 105066, Poccusi, T. Mocksa,
yn. HoBopsizaHckas, 1. 24, Ten.: +7 (495) 663-01-01, e-mail:
office@pgkweb.ru

AnHOTauus: PaccMOTpeHbI Mephbl IO CHVDKEHMIO OTLLENIOK
BAaroHOB B TEKYyLIVJi PEMOHT I10 HEMCIIPaBHOCTSIM KOJIECHBIX
Tap 13-3a M3HOoca Tpe6GHS KoyecHoi mapsl. K umcmy mepBoo-
yepenHbIX OTHOCATCS BHECEHMe VI3MEHEHVI1 B HOpDMaTVBHbIe
JIOKYMEHTBI B OTHOIIIEHMM TPeBOBAHUI K MMHUMATBHOI TOJ-
IHe rPpebHsI KOMeCHBIX Map TPy30BbIX BarOHOB B IKCILTya-
Tauyu (B npefenax 24-33 MM) ¥ M3MeHeHMIO M0JS TOITyCKOB
110 PaCCTOSTHMIO MEXAY I'paHSIMM KOJNeCHbIX rap ¢ 1439-1442
MM Ha 1437-1440 MM, riepeBoj, MacCOBbIX POIOB MOBMKHOTO
COCTaBa IKCIUTyaTallIOHHOTO NTapKa Ha MO MINITHMKY KacceT-
HOTO TUIIA, YCMJIeHVe KOHTPOJIS 32 COBMIoeHVieM ITapaMeTpoB
BBIITyCKA TeJIeKeK 13 IeIlIOBCKOr0 PeMOHTa.

KnioueBbie ciioBa: I'py30Boii BaroH, KojnecHas napa, OTLern-
Ka, TeKyIIMii PEeMOHT, TOHKWI rpeGeHb.
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and industry groups’ breakdown. The article analyzes in depth
Russian backbone industries, including fuel and energy com-
plex. It reveals main factors that have positive and negative
impact on industrial development in the second half of 2017. It
also provides the main macroeconomic indicators of the Rus-
sian industry.

Keywords: IPEM, industry, low-tech industry, mid-tech in-
dustry, high-tech industry, mining, fixed capital investment,
fuel and energy complex, loading of industrial products, coal,
export.

Wear and depletion of the freight railcars wheel set
flanges

Sergei Goncharov, PhD in Economic sciences, Deputy CEO for
Technical Development — Head Engineer at Freight One

Contact information: 24, Novoryazanskaya str., Moscow,
Russia, 105066, tel.: +7 (495) 663-01-01, e-mail: office@pgk-
web.ru

Annotation: Measures are considered to reduce car wagons
in current repairs due to faults in wheel sets due to wear of the
wheel pair crest. Among the priorities are the introduction of
amendments to the normative documents with regard to the
requirements for the minimum thickness of the crest of the
wheel sets of freight cars in operation (within 24-33 mm) and
the change in the margin of tolerances by the distance between
the faces of wheel sets from 1439-1442 mm to 1437-1440 mm,
the transfer of mass genera of the rolling stock of the operat-
ing park to cassette-type bearings, strengthening control over
compliance with the parameters of the production of trolleys
from depot repairs.

Keywords: Freight car, wheelset, reduce, current repairs, thin
crest.
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anatoly.klimoff2013@yandex.ru  (KnumoB),
mail.ru  (CtpyukoB), bondarikVB@krw.rzd
domninsv-66@yandex.ru (JJoMHMH)

str-alex-v@
(boHpapuk),

AuHoranusa: B pa6oTe M3NOXKEH aHaAU3 CTaTUCTUUECKUX
MAaHHBIX IO TPUYMHAM M3HOCA OaHOAXKEeN KOJNECHBIX Iap
Ha KpacHosipckoii skene3Hoit mopore 3a 2009-2015 rompl u
YCTaHOBJIEHO, UTO WM3HOC GaHAaxkeil TOPMO3HBIMMU KOJIOI-
KamMu BOOOIIle He aHaam3upoBascs. KpaTtko maercs dusnue-
CKasl CYIIHOCTb IPOIECCca TPEHUS B TPUOOIOTMYECKON mape
«BaHIaX-KOIOAKa» ¥ YCTaHABIMBAETCS MIPUUMHA TIOSIBJIEHNS
3aMpOB 1 HaBapa MeTa/Ula Ha TTOBEPXHOCTY TOPMO3HBIX KO-
JIOMOK. IT0 MHEHMIO aBTOPOB OHA 3aK/TIOYAeTCs] B CTPOEHUM
uyTyHa, B 6asaHce rpaduTa U 1IeMEHTUTa, KOTOPbIii 3aBUCUT
OT PEXMMAa OXJIKIEHNUST OTIMBOK. [I1cHaIaHC ITUX COCTABIIS-
IOIMX B CTOPOHY LIEMEHTUTA MPUBOIUT K MATONOIMUECKOMY
M3HOCY MaTepuasa 6aHgaxa. [IpeayiokeHa 6ojee cTabuibHast
CTPYKTYpa 4yryHa Jjisi TOPMO3HO¥ JIOKOMOTUBHOI KOIOIKIA,
KOTOPYIO MOKHO TIOTYUUTh TEPMIUUECKOIT 06pabOTKOI JIUThS.
[IpoBeneHHbIT KOMMYEeCTBEHHbI aHaI3 MUKPOCTPYKTYP TPy
TIOMOILM KOMITIbIOTepHOI1 porpammbl « ITVTO-2.0» mo3Bonni
OTIpeNieNINTh TUIONIAIb, 3aHMMAEMYI0 IIeMEeHTUTHOM (a3oii B
KOJIOKaX CO CTaHJAPTHOV CTPYKTYpOJ U IUIOIIAAb 3aHMMa-
eMyr0 GeppuTHOI (a3oii B 9KCIIEPMMEHTAIbHBIX KOJIOOKAX.
IMpuBOASTCS JaHHbIE 06 M3HOCAX 6aHIAKe KOJIec, MMEIOMINX
PasIMYHYIO TBEPHOCTb.

KiroueBbie cinoBa: JIOKOMOTMBHBIE TOPMO3HBIE KOJIOIKHA,
COCTaB, MUKPOCTPYKTYPA YyTyHA, TBEPAOCTDb, U3HOC, 3aAMPHI,
MPUTUPBI, TpabuT, GePPUT, LIEMEHTUT, JTeaeGypuUT, N3HOCO-
CTOMKOCTb.

HI’IaI‘HOCTI/IpOBaHI’Ie BJIEKTpI/I‘IECKOﬁ nepegaym TeIio-
BO30B C UCIIOJIb30OBaHMEM METOAO0B MAIIMHHOIO 06yqe-
HUs
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(916) 949-31-61 e-mail: Lordson@inbox.ru (MenbHUKOB),
e-mail: pavlov.vitalij@itclover.ru (ITaBioB), e-mail: Lakini@
yandex.ru (JTakuH)

AnnHoTtanyus: C yBelMueHMeM BbIUMCIUTENIbHBIX MOLTHOCTEN
KOMIIbIOTEPOB, COBPEMEHHbIe MeTOAbl 00pabOTKM U aHAIU-
3a 6omBIIMX 00beMOB MHGMOPMAIVV HAXOAST MpUMeHEeHUe
B HOBBIX OTPAC/ISIX HAayKM U TexHUKU. [IpyMeHeHVe MeTOonoB
BigData B COBOKYITHOCTY C aITOPUTMaMM MAIIMHHOTO 00ydJe-
HMSI TIO3BOJIMJIM TI0O-HOBOMY B3IVIIHYTh Ha IPOLIECC OMarHo-
CTMPOBAHMSI IOKOMOTHBOB T10 JAHHBIM 60PTOBBIX MUKPOIIPO-
LlecCOpHbIX cucTeM, npoBoauMbiii B 000 «TMX-CepBuc» ¢
2012 roga B pamKax ABTOMaTU3MPOBaHHOV CUCTEMBI YIIpaB-
JIeHVST HaJIeXKHOCTbIO IOKOMOTMBOB.

KnroueBbie coBa: HaexXHOCTbh JIOKOMOTUBOB, MUKPOIIPO-
1IeCCOpHbIe CUCTEeMbI yIIPaBeHMs], CTATUCTUUYECKMIT aHAIN3,
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Contact information: 89, Lado Ketskhoveli str., Krasnoyarsk,
Russia, 660028, e-mail: +7 (913) 588-78-02, anatoly.kli-
moff2013@yandex.ru (Klimov), str-alex-v@mail.ru (Struch-
kov), bondarikVB@krw.rzd (Bondarik), domninsv-66@yan-
dex.ru (Domnin)

Annotation: The work contained an analysis of the statistics
on the causes of wear bandages wheelsets on the Krasnoyarsk
railway for 2009-2015 years and determined that the wear
and tear of the tyres brake pads generally will not be parsed.
Summarizes the physical process of friction in the tribologic
connection «bandage-block» and the cause of the appearance
of scratches and hard metal on the surface of the brake pads.
According to the authors, it is the structure of cast iron, mainly
in the balance sheet of graphite and cementite, which depends
on the mode of cooling of castings. Imbalance of these com-
ponents in the direction of cementite leads to pathological
wear bandage material. The proposed more stable structure of
cast iron brake pad for locomotive, which can be obtained by
heat treatment of the casting. Quantitative analysis of micro-
structures by means of a computer program “CITO-2.0” made
it possible to determine the area occupied cementite phase in
the stocks with a regular structure and area occupied by the
ferritic phase in the experimental pads. Shows the wear and
tear of tires of wheels, having different hardness.

Keywords: locomotive brake pads, composition, microstruc-
ture of cast iron, hardness, wear, cracks, laps, graphite, ferrite,
cementite, ledeburite, wear resistance.

Diesel locomotive electric transmission diagnostics with
using machine learning methods

Igor Lakin, D.T.S., professor, department director of LocoTech
Itd.

Vitaly Pavlov, Ph.D., mathematics developer of CloverGroup
Itd.

Viktor Melnikov, M.S., postgraduate of “Locomotives and
EMU’s” speciality of Russian Transport University (MIIT)

Contact information: 1, p. 2, Bolshoy Gnezdnikovsky pereu-
lok, Moscow, Russia, 125009, tel.: +7 (916) 949-31-61, e-mail:
Lordson@inbox.ru (Melnikov), e-mail: pavlov.vitalij@itclo-
ver.ru (Pavlov), e-mail: Lakini@yandex.ru (Lakin)

Annotation: Due to increasing calculative capability of mod-
ern computers, modern methods of processing and analyzing
of large amounts of data are finding their application in new
branches of science and engineering. Application of BigData
methods conjunction with machine learning allowed a new
look to a process of locomotive diagnostic with using on-
board microprocessor system data, held by TMH-Service Ltd.
since 2012 due to Automatized Locomotive Reliability Man-
agement System.

Keywords: Locomotive reliability, on-board microprocessor
systems, statistical analysis, machine learning, BigData, lo-
comotive electric transmission, tractive motor, tractive gen-
erator.
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MammMHHOe obyueHue, BigData, anexTpuyeckast nepemava Jio-
KOMOTMBOB, TSTOBbIE 3/IEKTPOIBUTATEIIN, TATOBBI FTeHEPATOP.

Humu 3¢pdbexkTBHOrO nNpyMeHeHus TUTUI-MOHHBIX aK-
KyMYJISITOPOB

I'ypesimikya Kymymanyu MaprneHOBUY, reHepaabHbI OUPEK-
top 000 «Criennanm3upoBaHHOe 060PyIOBaHNME U TEJIEKOM-
myHukaimm» (COTeaKom)

KonrakrHas nHdopmanms: 119049, r. Mocksa, JIeHMHCKMIA
TIPOCHEKT 1. 4 cTp. 1A, Ten.: +7 (495) 648-63-92, e-mail: gd@
sotelkom.ru

AnHoTauus: B cTaThe pacCMOTpPeHbl TEXHUKO-IKOHOMUYE-
CKMe TIOKasaTenu MPUMEeHEeHUS JUTUIA-MOHHBIX aKKyMYyJis-
TOPOB Ha PEJIbCOBOM ¥ KOJIECHOM TPAHCIIOPTE, a TaKkKe MX
IKCIUTyaTaly Ha oObektax PXKI u apyrux mpemnpusTuii,
CBSI3aHHBIX C JKeJe3HbIMM moporamyu Poccum ¥ TOPOACKUM
TPaHCIIOPTOM.

KiroueBsbie cnoBa: JIUTUit-MOHHBIN, TUuTHii-Kene3odocdat-
HBIii, aKKyMYJISITOD, JIEKTPOBO3, TMOPUIHBIN, PAacxof, dJeK-
TPUYECKOI SHEPTUM, TSITOBbIN MOABVKHONM COCTaB, 3J€KTPO-
[IOrPYy34MK, TOTUCTUKA.

IIporpeccuBHBIN MeTOJ, M3rOTOB/IEHNS YePHOBBIX BaroH-
HBIX Ocei

KoskeBHMkoBa ['pakuHa BanepbeBHa, 1. T. H., IJIaBHbII Hay4-
HBII COTPYIHMK JIabopaTopun mpenenbHoii nedopmupyemo-
CTY ¥ NIOTIePeYHO-KIMHOBOI NpokaTky 'HY «Du31Ko-TexXHu-
veckuit mHctutyT HAH Benapycu»

[Munnmuyk I'puropwmii [leTpoBuy, reHepaibHbI AUpeKTOp, AO
«MamyHocTpouTenbHblii KoHIepH OPMETO-HOYM3»

PynoBuu Anexkcannp Onerosud, gupekrop, OO0 «mxkeHep-
HbIN 1IeHTp «KAMTUHXUHUPUHT»

[IykuH Banepuii SIkoBieBuY, KaHZ. TexXH. HayK, Bemyliuit
HayuHblli coTpymHuK, [Tl «HayuyHO-TeXHOIOrm4Yeckuii mapk
BHTY «IlonutexHumk»

KonTtakTHas nadopmanus: 223054, Peciybnuka benapych,
MuHcKast 0671., MUMHCKMIA p-H, ar. OCTPOLIMIIKIIT TOPOIOK, YII.
JlenuHckast, 105, tesn.: +3 (7529) 652-28-76, e-mail: 6522876 @
mail.ru

AnHOTauus: B craThe npenjioskeHbl TEXHOIOTUSI Torepey-
HO-K/IMHOBOJ IPOKATKM YEePHOBBIX BarOHHBIX OCEil ¥ HOBOE
obopymoBaHye [ ee OCYIeCTBIeHMsI. PaccMOTpeHbI Teope-
TUYECKME OCHOBBI IMPOKATKMU yKa3aHHBIX OCeil, 060CHOBAHO
JOCTVKeHMe UX BBICOKUX 9KCIUTyaTallMOHHBIX CBOJCTB 3a CUeT
IedopMalOHHOV CBapKM MMUKPOIIOIOCTEN M MUKPOTPEIIH
B MX MOBEPXHOCTHBIX CIOSIX U CO3[aHMUSI B HUMX OCTATOYHBIX
CKUMAIOIIMX HAMIPSDKEHWI, YTO B UTOTE 06eCIieuBaeT yBeu-
YeHle yCTaIOCTHOV ITIPOYHOCTH oceii. HOBbIN MeTOoz, 1T03BOJIsI-
eT 3HauMTeIbHO YBEINUUTb ITPOMU3BOAUTENBHOCTD IIpOLecca,
TOYHOCTb YEPHOBOJM OCH, YMEHBIUUTb IPUITYCKM ITOKOBKH,
CHU3UTD PaCcxXof, MeTalia U TPYLOEMKOCTh MEXaHUYEeCKOi 00-
PaboTKM YMCTOBOI BarOHHO OCH.

KinroueBbie citoBa: Ilnactuueckoe medopmMupoBaHue, uep-
HOBasl BaroHHasi 0Cb, IIOTIEPeYHO-KIMHOBAsI ITPOKATKa, ycTa-
JIOCTHasi TPOYHOCTD BaJIOB.
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Niches of effective application of Li-Ion accumulators

Kumushali Guryashkin, CEO of Spetsializirovannoye oborudo-
vaniye i telekommunikatsii LLC (Sotelkom)

Contact information: 4 p. 1A, Leninsky Avenue, Moscow,
Russia, 119049, tel.: +7 (495) 648-63-92, e-mail: gd@sotel-
kom.ru

Annotation: In article, technical and economic indicators of
application of Li-Ion accumulators on rail and wheel transport
and their operation on the objects of the Russian Railway and
other enterprises connected with the railroads of Russia and
city transport are considered.

Keywords: Lithium-ion, Li-Ion, lithium Iron phosphate bat-
teries, the accumulator, an electric locomotive, hybrid, an ex-
pense of electric energy, the traction rolling stock, the electric
lift truck, logistics.

Advanced Method of Manufacturing Rough Wagon Axles
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Annotation: The article proposes the technology of cross-
wedge rolling of rough wagon axles and new equipment for
its realization. Some theoretical bases for rolling of such axles
have been considered; their high running ability have been
confirmed at the expense of deformation welding of micro-
cavities and microcracks in their surface layers and genera-
tion of compression stresses in them; and it finally leads to
an increase in fatigue strength of the axles. The new method
enables a significant increase in processing speed, rough axle
accuracy, a decrease in allowances of forged pieces, in metal
consumption and in labour input in machine working of wag-
on axles.

Keywords: plastic deforming, rough wagon axles, cross-wedge
rolling, fatigue strength of shafts.
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DKO/IOrMYeCKye Y TEXHOJIOIMYEeCKNe acIIeKThbl 3BOIIOLN
TeXHOJIOTMi1 MPOM3BOJCTBA ¥ HEPa3pyIIAIOIIEero KOHTPO-
JIsI IeTajieit OyKCOBBIX MOAIIMITHUKOB

Tsanaes Cepreii BuKTOpOBMY, CTapumii MHCIIEKTOP-IIpUEM-
muK LITA OAO «PXXII»

KonrtaktHas uHbopmanms: 410039, Poccus, 1. CapaTos,
IpocnekT JHTY3MACTOB, 64A, Te.: +7 (8452) 39-48-75, e-mail:
styapaev@list.ru

AHHOTanus: B craThbe pacCMOTPEHO BHEApPEHME B MOIINII-
HMKOBOV IPOMBIIIJIEHHOCTM Poccuy MHHOBAIMOHHBIX TeX-
HOJIOTMII TIPOM3BOACTBA JeTajeil GyKCOBBIX IMOAIIMITHUKOB
Ha OCHOBE MPYMEHEHNS MPOMBIIIIEHHBIX POOOTOB, BAKyyMa
TP TepMOOOPAGOTKE M TEXHOIOTMYECKOTO 0OOPYIOBAHUS C
CcUCTeMaMM MUKPOIIPOLIECCOPHOTO yIipaByieHus. [IpuBeneHbl
TIpUMepbl IPOMBIIIZIEHHOTO TTPMMEHEHUS «3e/IeHbIX» TEeXHO-
JIOTUi Hepaspyllalolero KOHTPOJIS JeTaneii 6YKCOBBIX MO~
LIUITHUKOB C MCIIOb30BaHMEM 3JIEMEHTOB VCKYCCTBEHHOTO
MHTEJJIEKTa — TEXHOJIOTUY CaMOOGYYAIOIIMXCS HEMPOHHBIX
cereit. CoemaH BBIBOL O HEOOXOOMMOCTM MCIIONIb30BaHMS
MIPYHIUIA HAWIYYIINX AOCTYITHBIX TEXHOJIOTUI B 06IacTM
HepaspylLIaIero KOHTPOIS CKPLITBIX TEXHOJOTMYeCKUX
nedeKToB Ha AeTassax OyKCOBBIX IMOAIIMITHMKOB. IIIMpokoe
BHeIpeHMe U MIpMMeHeHYe «IIPOPbIBHbIX» TEXHOIOTHIA, OMN-
CaHHBIX B CTaThe, IMO3BOJIUT MOBBICUTH KAaueCTBO GYKCOBBIX
TTOMIIIUITHUKOB ¥ 06€CTIeUNTH TIePexo, MOAIIUITHUKOBO po-
MbIlieHHOCTU Poccun u ctpad CHI' K sKomormnuecky opueH-
TUPOBAHHOMY, MHHOBALIIOHHOMY TUITY Pa3BUTHSI.

KiroueBbie c1oBa: [IpoMbliiyieHHbIE POOOTHI, TEpMUUECKAsT
06paboTKa, BaKyyMMUPOBaHMe, 3eJieHble TEXHOIOTUY, Hepas-
pYIILIMii KOHTPOJIb, BUXPETOKOBAsI CTPYKTYPOCKOIINS, MC-
KYCCTBEHHBIV MHTEJITIEKT, HeipDOHHbIE CeTMU.
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e-mail:vladimirskvorcov@yandex.ru (CkBopuoB), Tem.: +7
(902) 353-77-95, e-mail: Ivanov_VA@pdmz.ru (1iBaHOB)

AnHoTauus: B craTbe OmMcaH MpoOLeCC CO3MaHMs TUITOPa3-
MEPHOTO psla CpeAHeOoOOpPOTHBIX IMU3ETbHBIX ABUTATENeN
1200, KOTOpbIe pa3pabaThIBaINCh M U3TOTaBIMBaIUCh HA OAQ
«[TeHsagu3enbmail» B paMmkax DenepasbHON 1e7eBO Mpo-
rpaMmbl «HaloHabHas TexHoyornuyeckas: 6asa» ¢ 2011 1o
2015 rog. IlpencraBieHbl OCHOBHbIE TEXHMUECKME XapaKTe-
PUCTUKM OCHOBHOTO au3enst 1-6/1200 (6UH20/28), meTomsl n
CpencTBa IIPOeKTUPOBaHMS 6a30BBIX JeTajei, ONMCcaHbl Iep-
CIIeKTYMBBI €r0 MCIT0/Ib30BaHMsI B TEIJIOBO30CTPOEHNM, MajIoit
9HepreTuke U CyLOCTPOEHUN.

KnroueBbie cimoBa: [leH3aausenbmalll, TOCKOHTpakT, Peme-
pasibHas 1efieBasl MporpamMmma, Moae/bHbIl psg, 1200, 6-111-
JIMHIPOBBIN psimublii apuratenb 1200 (1-61200), ocobeHHO-
CTV KOHCTPYKLIVN.
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Ecological and technological aspects of the evolution of
production technologies and non-destructive testing of
parts of axle bearings

Sergey Tyapaev, Senior inspector CTA RZD JSC

Contact information: 64A, Prospect Entuziastov, Saratov,
Russia, 410039, tel.: +7 (8452) 39-48-75, e-mail: styapaev@
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Annotation: In article implementation in the bearing indus-
try of Russia of innovative production technologies of details
of boxen bearings on the basis of use of industrial robots, a
vacuum in case of heat treatment and a technology equipment
with the systems of microprocessor control is considered. Ex-
amples of industrial use of “green” technologies of non-de-
structive testing of details of boxen bearings with use of ele-
ments of artificial intelligence - technologies of self-training
neural networks are given. The conclusion is drawn on need
of use of the principle of the best available technologies in
the field of non-destructive testing of the latent technological
defects on details of boxen bearings. Widespread introduction
and use of the “breakthrough” technologies described in ar-
ticle will allow to increase quality of boxen bearings and to
provide transition of the bearing industry of Russia and the
CIS countries to ecologically focused, innovative type of de-
velopment.

Keywords: Use of industrial robots, heat treatment with
pumping out, “green” technologies of nondestructive control,
eddy current structuroscopy, artificial intelligence, neural net-
works.

A new standard range of medium-speed diesel engines
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ru (Skvortsov), tel.: +7 (902) 353-77-95, e-mail: Ivanov_VA@
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Annotation: The article describes the process of creating a
standard range of medium-speed diesel engines D200 that
were developed and manufactured at JSC “Penzadieselmash”
within the framework of the federal target program “Nation-
al Technological Base” from 2011 to 2015. The main techni-
cal characteristics of the main diesel 1-6D200, methods and
means for designing basic parts are presented, the prospects
of its use in diesel locomotive, small power engineering and
shipbuilding are described.

Keywords: Penzadieselmash, state contract, Federal target
program, model series D200, 6-cylinder in-line engine D200
(1-6D200), design features.
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