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CKUIAZY ITPU EKCIUVIYATANLII HOI'O B IIPUMICBKOMY PYCI
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MOJAEJb ONPEAEJEHUA HAAEKHOCTHU AU3EJBHOI'O
HHOABUKHOT'O COCTABA TIPU DKCIUVIYATALIUH ET'O B
HHPUT'OPOAHOM ABUKEHUN
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MODEL DEFINITION OF ROLLING STOCK DIESEL RELIABILITY OF
ITS USE IN SUBURBAN MOVEMENT

V.V. Romsky, A.L. Sumtsov

Y cmammi pozenanymo akmyanvHuii acnekm oyinKu HaA0iuHOCMi Ou3enb-noi3oie i menio6o3ia
npu BUKOPUCMAanHi ix y npumicokomy pyci. [lposedeno ananiz ocmanmix nyonikayitl 3 Yyb02o HANPIMK).
Po3spobneno mooensv oyinku ma npoeHo3y8anusa HAOIHOCMI OU3ENbHO20 MA0B020 PYXOMO20 CKIAOY
npu BUKOPUCMAHHI 11020 8 NPUMICLKOMY pyCi. 3pobaeHi 8UCHOBKU 34 NPOBedeHO0I0 poOOmolo.

Knrouoei cnoea: naditinicms, ouzenb-noizou, meniogosu, eKCniyamayis.

B cmamuve paccmomper Cleya]ZbelZZ acneknt OyeHKU HAOEHCHOCMU OU3ENb-N0e3008 U
menjio60306 npu UCNOJIb30BAHUU UX 6 I’lpuZOpO()HOM 08UIICEHU. HpoeedeH AHATU3 NOCAEOHUX
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nyboruxayuii. no smomy Hanpasienuro. Paspabomana mooenb oyeHKu U NPOSHOZUPOBAHUS
HAOEIHCHOCU OU3CTIbHO20 MSA208020 NOOBUICHO20 COCMABA NPU UCNOTIL308AHUU €20 8 NPUSOPOOHOM
osudcenuu. Coenarnwvl 8616001 NO NPOBEOEHHOU pabome.

Kniouesvie cnosa: naoescnocmo, ouzenb-noeszoaq, meniogosvl, IKCHIYAmMayus.

The article describes the current aspect of assessing the reliability of diesel trains and
locomotives when they are used in suburban traffic. The analysis of the most recent publications in
this area. The evaluation model and predict the reliability of diesel locomotives when used in

commuter traffic.

Keywords: reliability, diesel trains, locomotives, maintenance.

Beryn. Husbka ekoHoMiuHa e(eKTHB-
HICT Ta  HANIWHICT  BaHTAXHUX  Ta
MaHEBPOBUX TEIUJIOBO3IB TIpHU pPoOOTI B
MPUMICEKOMY PYCi Ta MEpCIeKTUBA CIUCAHHS
B HaWOIMK4e JEeCATWIITTA MalXe BCIX
IM3ENb-TIOI3/1IB, SKI HUHI EeKCIUTyaTyIOThCS,
3arocTpIOITh MUTaHHS BUPIIICHHS
[T ABUILECHHS HaIIMHOCTI eKCILTyaTarii
HAsSIBHOTO MapKy Ta MpUaA0aHHS HOBOTO.

AnaJris JOCJTiIKEeHb y HbOMY
HANPSAIMKY. 3apa3 Ha 3aJi3HULAX YKpaiHu JUIs
NEPEBE3CHHS MaCaXUPIB y MPUMICBKOMY pyci
BUKOPUCTOBYIOThCSL AM3ENb-TI0130U cepii  J]
(Yropmwmna), JIP-1A, AP-11I1 (JIaTBis), moizau
3 jokoMoTuBHOM Tsaror0 JI1JI1 (3 TemioBo3om
M62, Vkpaina), HAIUVI2 (3 TemwioBo3oM
2TE116, VYxkpaina), a TakoX moi3au, SKi
chopMoOBaHl 3 MACAKUPCHKUX BaroHiB Ta
JIOKOMOTHUBIB Pi3HUX Cepii, [0 He NpoHIuIM
BIIMOBIAHY MOJEpHI3alil0 M podoTy B
npuMickkoMy pyci. HaiiOinbi npuaaTHuM 3a
XapakTepoM poOOTH B MPHUMICBKOMY pyci OyB
noi3a, kUi cHopMOBaHMN 3 MACAKUPCHKUX
BaroHiB Ta MaHeBpoBoro terioBoza YME3.
Ane He 3Baxaroud 1 Ha Te, MO IUX
JIOKOMOTHBIB Ha mo4aTky 90-x pokiB Oyio
OUThII HIX y 2 pa3u Ounbliue, HIX HOTPiOHO,
BOHM cebe He 3apeKOMEHIyBald  IpHU
BUKOHAHHI JaHOTO BUIY POOOTH.

Ha nanwmit wac monam 60% ix mapky
notpeOye  crnucaHHs  ab0  KOMIUIEKCHOI
MojepHizailii. MoaepHizaIiio JaHuX IU3eIb-
Moi3/1iB  NMPOBOJAATH 33 PAaXyHOK 3aMiHHM iX
OCHOBHUX arperaris HOBUMU. BAT
XK "JIyrancbKTeniaoBo3” po3poOJeHO HOBI
JU3EITb-TIOI3/IN 3 TepeJaueto 3MIHHO-3MIHHOTO
ctpymy HAEJI-01 ta JIEJIO2 [1-4]. [lonbcbkoro

¢dipmoro PESA po3pobiieHo peiikoBi aBTOOyCH
cepii 620M 3 TiApaBIIYHOI IEpenaycio.
OauHaaIATh TaKAX aBTOOYCIB yKe
eKcIuTyaTyroThes Ha [liBnenHid Ta JIbBIBChKil
3ATI3HULIAX.

[IpoTsromM po3BUTKY Ta BIOCKOHAJICHHS
3ali3HUYHOI  TEXHIKM BUBYCHHIO IUTaHb
OLIIHKKA HAIIMHOCTI MPHUMICHKOTO TPAaHCIOPTY
MPUALIAETHCS HEJOCTaTHBO yBaru.
OdyHIaMEHTANbHI  JIOCHIUKCHHSI B I[bOMY
HanpsMKy BukoHyBamuce y B3IIT, MIIT,
AT, XIIT, XIII ta iHmmMxX opraHi3aisx I
KCpIBHUIITBOM BHJIATHUX BueHuUx [5-9]. B
pe3ysbTaTi aHamizy iX poOiT Oynm BUALICHI
OCHOBHI (pakTopH, SIKi BIUIMBAIOTh Ha PIBCHBb
HQAIHHOCTI, JDKepela  eKCIepUMEHTAIbHOI
iHdopmartii Tpo HaAIMHICTh HA PI3HUX CTAIIAX
KUTTEBOro IMKIY. OcobinBo Oarato yBaru
MPUALISETHCS miaxoaam o OLIHKHU
MOKA3HUKIB HAIIWHOCTI JM3EIb-TIOI3/IB Ha
eTami MpoeKkTyBaHHA. [IuTaHHIO 3K OIIHKHU
HAJIIMHOCTI 1X B eKCIulyaTalii 3 ypaxyBaHHIM
pErioHiB Ta yMOB POOOTH OCTaHHIM YacoM
yBaru NpUALIEHO JyXe Majlo.

IlocranoBka merm crarri. Meroro
poboTtu € po3poOeHHs Mozen
MPOTHO3YBAaHHS HAJIHHOCTI AU3ENb-TIOI3IIB Y
MPUMICBKOMY PYCl Ha 3aII3HUIIX YKpaiHu.

OcHoBHUIT MaTepiaa crarrTi. AHam3

opraizarifHo-MeTOJUIHIX METO/I1B
3a0e3neueHHs]  HaIiHHOCTI  MPUMICHKOTO
pyXOMOTO CKIaay TIOKa3aB, IO 3a/aya

3a0e3neueHHs] HaJIMHOCTI  CKJIAla€eTbcs B
MOCTIIOBHOMY OOIPYHTYBaHHI 1 peanizarii
pillieHb Ha PI3HUX CTaiAX MPOLECY CTBOPEHHS
1 ix 3acrocyBanHsa. [lomampmuii  aHaumi3
MoKa3aB, M0 JU3eNb-M0i37 K CKJIAJHa

306ipauk HaykoBux npaub YKpAA3T, 2013, sun. 141



Pyxomuii ckjaaja Ta cneniajbHa TeXHIKA 3aJi3HUYHOI0 TPpaHcnopTy. JIokoMOTUBH

CHUCTEMa CKJIAHA€ThCS 13 B3a€EMO3AICIKHHMX 1
B3aEMOMIFOYUX MDK €000 1 30BHIIIHIM
CEepEIOBUILEM CHCTEM 1 €JIEMEHTIB, MOXe OyTH
BH3HAUCHA CHUCTEMaMH IHIUICHIIH, Yy SKHUX
YCTAHOBIIOETHCS OIHApHA BIJMOBIAHICTD MIX
pi3HUMU 00'€KTaMH.

OCKIJTbKH 3aJI€KHOCTI B3aEMHOTO BIUTUBY
BI/IMOB CHCTEM HE€ BCTAaHOBJIEHI W YMOBHI
IMOBIPHOCTI HEBIJIOMi, MPUIMAIOTH TOMYIIICHHS
PO  CTAaTHUCTUYHY  HE3aJCKHICTh  BIIMOB
cucteM. ToMy MoJzielb po3paxyHKy HaIiHHOCTI
JU3EIb-TIOI3/IIB B €KCILIyaTallii 300pa3umMo y
BUTJISAAL OJIOK-CXEMH PO3paxyHKY HaIiMHOCTI,
QITOPHUTM SIKOi TTOJaHUI Ha PUCYHKY.

AHami3 HamIAHOCTI CKJIaJ0BUX CHCTEM
Iu3enb-Toi3la y TMpolieci eKcIuTyartalii Mae
MIPOBOJNTHCH B YMOBAaX, KOJU O€3BIIMOBHICTh
OyIb-SIKOTO 3 E€JIEMEHTIB KOHCTPYKIIT MOXe
3MIHIOBATUCh. 3 YpaxyBaHHSIM IOTO IPHU
dbopMyBaHHI1 CTPYKTYPHHUX CXeM Ta
MPU3HAYCHHI BUMOT [0 PIiBHS HAIIHHOCTI
IU3EJIb-II013/1a Ta IOr0 OCHOBHHUX EJIEMEHTIB 1X
PO3TIISAIAOTE Y BUTIISAI IPOCTHX CUCTEM.

[Ipn TtakoMy aHami3i, SKUl MOTpedye
PO3OHTTS CKJIQJHUX CHUCTEM Ha ITiJICUCTEMH Ta
€IIEMEHTH, TMPUIYCKAETHCA, [0 KOXHUKI
€JIEMEHT MOJKE NIepeOyBaTH TUIBKH B OJTHOMY 3
JIBOX CTaHIB: CIIpaBHOMY a00 B CTaHi BiJIMOBH.

CTpyKTypHO TpoLEeaypy TPOBEICHHS
PO3paxyHKiB MOKHA PO3OMTH Ha TPH €TaIlu.

Ha mepmomy erami  BHUKOHYETHCS
BUJJICHHSI OCHOBHMX YOTHUPbOX  CHCTEM
IU3eb-TI0I3/1a: KY30B pa3oM 3 XOJIOBOKO

YaCTUHOIO, [JHU3eTb 13 CHUCTEMaMH HOro
3a0e3neyeHHs, nepeauy, JIOTIOMIXKHE
o0aiHaHHS.

HactymHuM ~ etamoM  BHKOHYETHCS
pO3paxyHOK  KMOBIPHOCTI  O€3BIIMOBHOI

pOOOTH KOKHOI cHcTeMH OKpeMo 3a riepiof Ti.
Ha ocHoOBI 310paHuX CTaTUCTUYHUX JaHUX MPO
poOOTY BY3JIB 1 arperariB AM3eNb-1013/1a, SAKi
yxKe eKCITyaTyIOThCH, BHU3HAYA€THCS
HMOBIpHICTb 1X O€3B1IAMOBHOI POOOTH.

[Ticas poro QopmymrOIOTHCS TIMOTE3U
BITHOCHO TEXHIYHOTO CTaHy AM3ENb-T0i3/1a Ta
BHU3HAUAIOThCA 11X HMOBIPHOCTI Ha OCHOBI
Bitomux (Qopmyn. BiamoBimHO A0 JgaHHMX
rinoTe3 BU3HAYAETHCS HMOBIPHICTH

0€3BIIMOBHOI POOOTH CHUCTEMH 3a BiJIOMOIO
hopmymnoro

Pc(t) = i PHi (t)PC/Hi (1),

ne P.(t) - iimoBipHicTs G€3BiIMOBHOI pobOTH
JIU3eIb-1013/1a;
P,, (t) - #imoBipuicTs rinoresu Hj;

PC/Hi (1)
po0OOTH JH3eNb-Toi3Aa 3a YMOB, IO Malia
micre rinore3a Hi.

Ha TperboMy erTam  BHKOHYETHCS
pO3paxyHOK  HMOBIPHOCTI  O€3BIIMOBHOI
pPOOOTH MOTOPBArOHHOTO PYXOMOTO CKJIaay B
oMy 3a BuU3Ha4deHwd mepionm T 3a
dbopmynoro

HMOBIpHICTE  0€3BiIMOBHOL

PCJ]I'I = Pcz[3 : PCEH ' PCJJO : chq'

ne Pcms, Pcer, Pcpmo, Pcxu - #iMoOBipHICTB
0€3BIIMOBHOI pPOOOTH BIAMOBITHO aM3ENs 1
HOro cucTeM, CUCTEMH eJIEKTPUYHOI Iepesadi,
CUCTEMH  JIOTIOMIXKHOTO  OOJaJHaHHA Ta
CUCTEMH XOJI0BOI YACTHHH.

Ha  ocHoBi  manoi  momenmi 3
BUKOPUCTAHHSIM  IPOTPAMHOTO  MPOIYKTY
MathCAD ©Oyma po3pobieHa mporpama 3
pPO3paxyHKy  HaIiiHOCTI  JU3€Ib-TOi3/iB
PI3HUX cepiii B eKCILTyaTalli.

BucHoBku:

1. IlpoBenenunii aHami3 cTaHy MapKy
MBPC Ta 5OKOMOTHBIB, IO BHUKOPHUCTO-
BYIOTbCSI B IIPUMICBKOMY pYCl, CBLAYUTH IPO
HEOOXI/IHICTh TPOBEJCHHS OHOBJIEHHS MAapKy
JUTSL 337I0BOJICHHS TTOTPEO y TEpPEeBE3CHHSX.

2. Po3poOrieHa Mojienb Ta MpOrpaMHUN
MPOAYKT JIO3BOJIAE OIIHIOBATH HAMIMHICTH
MBPC nmnpotsroM BChOro TepMiHYy HOro
eKCIuTyaTarlii.

3. Ananiz MBPC mnokazaB, mo g
301IBIIEHHS MIBUAKOCTI iX pPyXy HEOOXiJIHO
BUKOPHUCTOBYBaTH BaroHW 3 HaxXWJIOM Ky30Ba,
a g 30UIBIIEHHA KUIBKOCTI IIOCaIKOBHUX
MICIIb — BUKOPHCTOBYBATH JIBOX SIPYCHI BaroHw,
JU3eNl 3 TIABAarOHHUM PO3MIIIEHHSM; €JIeK-
TPUYHY Iepeiady 3MiHHO-3MIHHOTO CTPYMY.
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1. Bubip cucrem nu3enb-mnoi3aa
|

R 2. Po3paxyHOK MTOKa3HUKIB HAIHHOCTI

\ CUCTEM Ju3enb-1oi3aa 3a nepion Ti

|

2.1. Po3paxyHOK IMOKa3HUKIB
HAJIIHOCTI CUCTEM TU3EIb-T10i3/1a

2.1.1. Cxnaganus QyHKITIOHAIBHOT CXEeMHU

\ 4

2.1.2. CkyiajaHHs CTPYKTYPHOI CXEMH

\ 4

2.1.3. Po3paxyHOK HMOBIPHOCTI 6€3BiIMOBHOI POOOTH BY3JIiB

HOBUX BY3JiB Ta JleTajien BY3JIIB Ta JIeTalleH, sIKi € B eKCIUTyaTallil

2.1.4.®opmyaroBaHHS TiOTE3U

v

2.1.5. Po3paxyHok HMOBIpHOCTI 0€3BIIMOBHOI POOOTH CHCTEMH
I

I
3. Po3paxyHOK HaJiliHOCTI JU3€Nb-T1013]1a

< Kinens >

Puc. Aaroputm po3paxyHKy HaJiHHOCTI 1n3€Ib-11013/1a

4. ns MTOKpaLICHHS KoMpopTy 5. B nopanbmomy OaxaHO MpOCHIIUTH
nacakupiB  (BUKOpHUCTaHHS KOHJAUIIOHEPA, OUHAMIKy 3MIHM TOKa3HUKIB  HaJiifHOCTI
BHYTpILIHE O0JIaJHAHHA 1 1H.) HEOOX11HO MaTu MBPC pi3nux cepiil.

OUTBII TOTYXHI Au3eni, 3 po3paxyHKy 40-
50 kBT 101aTKOBO Ha O/IMH BaroH.
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