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Mpoxoaaune yepes YKpauHy MeXAyHapoAHbIe TPaHCNOPTHbIE KOPUAO-
pbl MPeabABAAIOT BbICOKME TPEOGOBAHUSA K XKEIe3HOAOPOXHOW UHGpa-
CTPYKTYpe, B TOM YUC/I€ BO3PACTaloT NOTPEGHOCTM B PEMOHTE FPy30BbIX
BaroHoB. BaroHopeMOHTHaa oTpac/b YKpauHbl HYXAAeTCs B UHHOBALMU-
OHHOM CKauyKe, OCHOBOM /1 KOTOPOrO MOTYT CTaTb FTMGKME aCMHXPOHHbBIE
notoku. Cneumanuctsl [HEnponeTpoBCKOro HaLMOHANbHOrO YHUBED-
CMTETa XKEeNe3HOAOPOXHOTO TPAHCMopTa paspaboTanu UMUTALUOHHYIO
nporpaMmy, NoO3BONAOLLYI0 TOYHO PAacCYMUTbLIBaTh MapamMeTpbi BaroHope-
MOHTHOrO NPOU3BOACTBA €LUE HA CTaAUuM NPOEKTUPOBAHMUS.

o BpemeHa Coserckoro Corosa

VkpanHa pacrosnaraiza MOLIHO

6a30if 10 pPEMOHTY TIPY30BbIX
BaroHOB, HaCUUTHIBalOIIeil okono 40 Baro-
HOPEMOHTHbBIX Tpeanpusituii. MHorMe us
HUX UCIIOb30BaIX TOTOYHO-KOHBEVIepHbIe
MeTOIbl PEMOHTA. 3a Mpollejiue ABa Je-
CSITUJIETHSI BATOHHOE XO3SJICTBO He TOJIbKO
He yJIyYIINIOCh, HO ¥ YTPATUIIO CBO¥ OBIIION
nmoTeHupan. HeKOTOpbIM MNpeanpusITUIM
yxe 6onee 70 €T, OHM UCIIONb3YIOT OTCTA-
JIble TexHomorun. Vi3Hoc 060pyoBaHusI CO-
craBjiseT okoyio 60-75%. Ho n3-3a HexBaT-
KV 00BEKTOB PEMOHTA JasKe CYIleCTBYIOI e
MIPOM3BOJCTBEHHbIE MOIIHOCTY OCTAIOTCS
He3arpy>KeHHbIMIL.

Bosbilioe KOMMUYECTBO He3arpy>KeHHBIX
MpeANpPUATHIA C MU3HOLIEHHBIM 0060pyH0oBa-
HMEM, CTAl[MOHAPHBIM METOLOM PEeMOHTa,
HEITOJTHBIM PEMOHTHBIM LIMKJIOM U C HEBO3-
MOKHOCTBIO Ja/IbHeIIero pacluypeHust u3-
3a TEPPUTOPUAIbHOV OTrPAHUUYEHHOCTM He
MOTYT 00ecreYuTh Ka4eCTBeHHOTO PEMOHTa
BaroHOB, YBe/IMYMBAsi e€ro ceb6ecToMMOCThb
¥ BpeMsi MIPOCTOSI BarOHOB B PEMOHTE, UTO
COBEpILEHHO HeJIOITyCTUMO.

Llenblii psip, MPeqIpUITHiL TOIKeH ObITh
nepenpoGuIMpoBaH Ha OOGCIy)XKMBaHME OC-
HOBHOTO TPOM3BOZLCTBA, a ITONHOLEHHBIM
PEMOHTOM BaroHOB [O/DKHBI 3aHMMAaThCS
He 6osee 15-20 BaroHHBIX IeIO, KOTOPbIE
IOJDKHBI OBITh PaCLIMpeHbl, PeKOHCTPYMPO-
BaHbl, TePEBOOPYKeHbL. B Tex fero, rme 310
BO3MOJKHO, IO/DKHBI OBITH 00513aTeJIbHO MTPH-
MeHEeHbI BBICOKOIPOV3BOAUTE/IbHbIE TMOKIe
moToky. He mckiIoueHa ¥ BO3MOKHOCTD I10-
CTPOVIKM HOBBIX BBICOKOI(D(MEKTVBHBIX Baro-

HOpe-MOHTHBIX TIPeNIPUSTHIA, ITOJTHOCTBIO
OCHOBaHHbIX Ha TMOKVIX PEMOHTHBIX ITOTOKaX.

V3BeCTHO, UTO ITPU MCII0Ih30BAHMY VH-
IOyCTpUaNbHbIX METOLOB DEMOHTa BarOHOB
BO3HMKAeT 0ojblIas mpobiema, 3aKida-
JOIAsics B TOM, YTO TPYJOE€MKOCTb PeMOH-
Ta BAarOHOB [@ke OTHOTO ¥ TOTO Ke TUIIA
CUIBHO pasjyaetcsi. ITomydaeTcs Tak, 4To
Ha HEKOTOPhIX TO3MUIUSIX 0OBEMBI perna-
MEHTMPOBAHHBIX DPEMOHTHBIX paboT Ha
BaroHax yyKe BBITIOJTHEHBI, a Ha OTHeIbHbIX
eme Het. TakuM 06pa3oM, 3aepKUBACTCS
BeCh IIOTOK, UYTO HETaTUBHO CKa3bIBAeTCs Ha
3arpy3ke 06OPYZOBaHMSI ¥ VICIIOJTHUTEJIE.
Kpome Toro, yBemmumBaeTcsl MPOCTOi Ba-
rOHOB B PEMOHTE ¥ YMEHbIIAeTCsI TPOITYCK-
Hast CrI0COGHOCTD IIOTOYHO TVHUN.

DTUX HeMOCTATKOB JIIIEHBI ITMOKE aCHH-
XPOHHBIE TIOTOKY (CM. pucyHoK). OHM UMEIOT
fosee BBICOKYIO TPOITYCKHYIO CIIOCOOHOCTD,
TaK KakK II03BOJISIIOT MTPOV3BOIUTH MHIVIBU-
IOyalbHOE TIepeMelleHye KaX[oro BaroHa
¢ 060Tr0 MOMYJIS j-i1 TIO3ULVM Ha 1000t MO-
ITyJib (j+1) -1 Mo3M1IMM, UTO HAMHOI'O CHYDKAeT
3aBUCHMOCTb B ITepeMelleHVSIX PeMOHTUpYe-
MbIX BarOHOB JIPYT OT JpyTa. [mMbKue mpous-
BOZICTBEHHBIE CYICTEMBI MMEIOT BO3MOKHOCTh
Ha OJHMX MTeX Ke CIelMany3UpOBaHHbIX
MO3MIMSIX B PEKMMe HelpepbIBHOTO IOTOKa
OCYILECTBJISITH PEMOHT BarOHOB JIasKe Pa3sHbIX
TUIIOB.

VuuThiBasi, UTO BaroHOPEeMOHTHOE
MIPOM3BOMCTBO HOCUT CTOXACTUUECKMii Xa-
paKkTep, OHO TIPAKTHUECKY He MOXKET ObITh
TOYHO PaCcCUMTAHO IPU TOMOIY HebGOsb-
LIOTO KOJIMYECTBA MPOCTHIX aHATUTUIECKIX
Gbopmyn ¥ HY)XIAeTcsl B UCIIONb30BaHMMU
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ANl pEMOHTa BaroHoB

VMUTALMOHHOTO MOZe/IMPOBAHUS TIPOU3-
BOJCTBEHHOTO Ipouecca Ha OBM. [lns pe-
IIeHVsI TION00HbIX 3aa4 He0OXOAMMO MaK-
CYMaJbHO MCIIONb30BaTh COBpEMEHHBbIE Me-
TOZIbI MOJIe/IMPOBAaHMSI, KOTOPbIe TO3BOJISIIOT
B KOPOTKME CPOKU UCC/Ie0BaTh PaslIUIHbIe

BapMaHThl COBEPIIEHCTBOBAHMS PabGOTHI
MOTOYHBIX JIMHNI BATOHOPEMOHTHBIX ITpe] -
TIPUSITUIA.

Ilns Gonee TIYGOKOTO aHAIM3a peasb-
HBIX CUTyalluii, C KOTOPbIMM MOTYT CTOJ-
KHYTbCSI PAOOTHMKY [EVCTBYIOMUX TIPem-
MpUATUI, U ji1 Oo/ee TOYHOrO pacyeTa
TaKMX BUIOB TIPOU3BOICTB ellle Ha CTaIuu
UX TIPOEKTUPOBaHMUs, Ha Kadenpe «BaroHsl
i BaTOHHOE X035/1CTBO» J[THEITPOIIeTPOBCKO-
IO HAIIMOHA/JIbHOTO YHMBEPCUTETA JKeJIe3HO-
JIOPOSKHOTO TpaHCIOpTa 6buTa pazpaboTaHa
MMUTALMOHHAs Tporpamma «[M6Kuit Ba-
TOHOPEMOHTHBII MOTOK». [IporpamMma wuc-
TIO/Tb3YeTCST ¥ CTYeHTaMy IIpy pa3paboTke
KyPCOBBIX ¥ IUTUIOMHBIX TPOEKTOB IO Ba-
TOHHOMY XO3SI/CTBY.

IIpu paspaboTKe MPOrPaMMbl VCIIOIb-
30Bajach cpema TMpwioxkeHuit Microsoft
Visal Studio 2010, a TeKCT camoit mporpam-
MbI HallMCaH Ha aJITOPUTMUUYECKOM SI3BIKE
Wurepdeiic mporpaMMHO-
ro o6ecrevyeHus] TMO3BOJSIET B IOHSTHOI

Visual Basic.
nob30BaTeno GopMe 3amaBaTh MCXOIHbIE
JaHHbIe IJIT MOZEIMPOBaHMs paboThl pas-
JIMYHBIX CTPYKTYPHBIX BAPUAHTOB IMOTOKOB.
JlaHHast UMUTALIMOHHAS IPOrpaMMa IT03BO-
JsIeT TIPOM3BOAUTH pacyeT BarOHOPEMOHT-
HBIX TIpeNIpPUATUI TPAKTUIECKU C TI06071
CTPYKTYDOIA.

Tlon, CTPYKTYpOit MOTOKA IMOHMMAETCS
KOJMYECTBO PEMOHTHBIX TTO3UIIMIA, KOIMUe-
CTBO MOZYJ/IeI Ha KaXXKO 0 TTO3ULIUU U JIOTU-
Ka B3aMMOOTHOILIEHWIT MEXIY MO3UIUSIMIU.
Pa3paboTaHHble TPOTPAaMMbI MOIYT ObITh
UCIIONb30BaHBI I MOJEIMPOBaHUsT pabo-
Thl U OTIpefieNieHusl TIoKasareneit 3ddex-
TUBHOCTM IIOTOYHBIX JINHUIA C LIENIBIO U3yUe-
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HUS PA3UYHBIX (HAKTOPOB, BAUSIIOIMUX Ha
3¢ beKTUBHOCTh PAGOTHI TIOTOUHBIX JIMHMIA
pPEMOHTA BaroHOB.

B ominume oT 0GBIUHOI MTOTOYHON JN-
HMUM JJI1 PeMOHTa BaroHOB, IIPeACTaBIIsIO-
et co60it MHOTO(ha3HYI0 OTHOKAHAIBHYIO
cucTeMy MaccoBoro obarykuBanus (CMO),
I'MOKUII BaroHOPEMOHTHBIN TIOTOK — 3TO
myabTHdasHas monukaHanbHasg CMO. B He-
KOTOPBIX paborax Takue CMO HocSIT Ha3Ba-
HUe ceTelt MaccoBOro obcayskuBanys [1].

Eciu B mepBOM cilyyae MyTh JBVSKEHUS
BaroHOB MeXAy MO3ULMSIMU CTPOTO TIpe[-
oIpeesieH, TO BO BTOPOM CJIyyae MapuipyT
IBVDKEHUSI PEMOHTMPYEMbIX BaroHOB HO-
CUAT BEpOSITHOCTHBIN XapakTep. Ha kaxmoit
PEMOHTHOWM IMO3ULIUU MOXeT HaXOLUTbCS
HECKOJIbKO DPEMOHTHBIX MECT — MOJYJeit,
KOJIMYECTBO KOTOPBIX 3aBUCUT OT BpeMeHU
BBITIOJTHEHVISI PEMOHTHbBIX PaboT Ha JaHHOIA
no3uiyuyu. YeM NMpoOLO/BKUTENbHee PaboThl,
TeM OoJIbIIe MOZYIe.

Takum 06pa3oM, BaroH ¢ Jr060r0 MOIY-
JIS1 j-¥i TIO3ULIMM MOKET TIOMAcTh Ha 06071
0CBOOOIMBIINIICS MOIYIb (j+1)- MTO3UIN.

YT06bI H0JIEE TTOTHO PA300PATHCS C TEM,
KaK IIPOMCXOIUT IIPOLECC IBVDKEHMS] Baro-
HOB MeX/1y PEMOHTHBIMM ITO3UIUSIMU U Ka-
KMe CUTyalyy Ipy 3TOM MOTYT BO3HMKATb,
IIOIBITAeMCS KKAYI0 IO3ULMIO IIPefCTa-
BUTH B BUJIe arperara.

CornacHo [1], cymecTByeT ABa criocoba
peanusanuyu MOIeNUPOBaHUST MHOTO(DA3-
HBIX CUCTEM: B KBa3UPETYIIPHOM U Bepo-
SITHOCTHOM MICIIOJTHEHUU.

B kBasuperyngpHoii Mofenu Kaxpas
daza momenpyeTcs MHOVBUIYAIBLHO C Pac-
YeTOM yCpeIHEeHHBIX [T0Ka3aTesell, a 3aTeM
paCCUNTHIBAIOTCS OOIIMe TTOKa3aTeNlu BCeii
MHoroda3HO# cMUCTeMbI Yepe3 roKa3aTenn
OTHeNbHBIX (a3.

BepostHocTHast
MPOCIEINTD IBVDKEHUS KaKI0TO OTAEeNbHO-

MOZelb  IT03BOJISIeT

ro TpeGOBaHMSI B IPOLECCE TTPOXOKIEHMUS

ero uepes Bce ¢asbl cucrempl. ObIIye mo-
KasaTenu BCel CUCTeMbl PacCUMTBIBAIOTCH
IyTeM yCpeLHEeHMsI JAAHHBIX, MOTyYeHHbIX
B pe3y/lbTaTe IOC/A€OBATENbHOIO  IPO-
XOKIEeHVs KaKIOTo TpeOOBaHMS uepes Bee
asbl cucTeMBI.

OnuH U3 BO3MOYKHBIX BapMaHTOB airo-
PUTMa MOZEIMPOBAHUS PAOOTHI ITOTOYHON
JIVIHUY IJ1sI PEMOHTA BarOHOB C TYIOKVMY CBS-
39MM MeXAy IMO3ULMSIMM B KBa3UPETysp-
HOM MCITO/THeHVY IIpeJicTaBlieH B pabore [2].

B maHHO} paboTe MCIIONb30BaHA Be-
POSITHOCTHASI MMMTALIMOHHAs MOZeNb. JTa
MOZIe/Tb  TIO3BOJISIET TPOCTEIUTh  CYIbOY
KQXAO0TO OTeIbHOTO BaroHa B IIPOLecce
repeMeIeHus] ero MeXIy MO3ULIMUIMIU TI0-
TOKa C 3alIOMUHAHMEM DPe3yIbTaTOB U I0-
CJIeAYIOIIMM PacueToM yCpelHeHHbIX MOKa-
3aTesneii.

Ipouiecc YHKUMOHUPOBAHMS TIOTOKA
YKPYITHEHHO BBIIISIAUT CIAYIOMMUM  00-
pasoM. [lepen mepBoit mosuiiueii umeeTcs
ouepelb 13 BaroHOB, OKMUIAIOUINX PEeMOH-
Ta. Bygem cuMtaTth, YTO BaroHbl B 0Uepe[i
eCTb BCeraa.

B Hava/sbHBII MOMEHT BpeMeHM Bce
MOZIY/IM TIOTOKA SIBIISIIOTCS CBOOOIHBIMIL
B MOMeHT Hauana MoJeIMpOBaHMs OJVH 13
OIIepaToOpOB IIPMCBaMBaeT HOMep Oueper-
HOMY BaroHy, IIOCTYIMBIIEMY Ha II€PBYI0
TTO3UIINIO TIOTOKA, i =1+ 1.

BBezmem ciezytoniyie 0603HaYeHMS:

tj — MOMeHT BpeMeH) Hayazia DeMOHTa
i-ro BaroHa Ha Jj-¥i IO3ULIUMK;

; — MOMEHT BpeMeH) OKOHYAHMUS pe-
MOHTa [-rO BaroHa Ha j-i mo3uiuu;

j— MOMEHT BpeMeHU OCBOOOXIEHNS
[-M BaroHOM j-71 TO3UIUN.

B mpouecce mnepemenieHusi BaroHoB
MEXAY OTAEAbHBIMU TO3ULIMSIMM TOTO-
Ka B pe3ylbTaTe BO3JECTBUS CIyYaliHbIX
(bakTOpOB MOTYT BO3HMKATh Pa3/IMUHbIE
HelpeJBUeHHble CUTyaluK, KOTOpbIe He-
raTMBHO CKa3bIBAIOTCS Ha XOfie MPOM3BOJ-
CTBEHHOT0 Ipoiiecca.

Kak moxaspIBalOT MCC/IefOBaHMs, Bpe-
MsI PeMOHTa BaroHOB Ha MO3ULMSIX XOPOLIO
IIOAUMHSIETCS HOPMalIbHOMY 3aKOHY pac-
npenenenus. I103ToMy YTOOBI CMOZIETIPO-
BaTh 3TOT 3aKOH, HEOOXOIMMO ISt KasKIOit
PEMOHTHO} TO3MLIMM YKa3aTh CpeaHee
BpeMsl PeMOHTa U CpelHeKBaJpaTuyeckoe
OTKJIOHEHMe.

OKOHYaHMe peMOHTa BaroHa Ha I0-
3ULMU ellle He TOBOPUT O TOM, UTO BaroH
cpasy ke IIOKMHeT 3Ty MO3uLuio. Moxer
CTYYNUTHCS TaK, UTO BCe MOZYJIU CIeayIomeit
MO3ULIMM B 3TOT MOMEHT OYIYT ellie 3aHs-
ThI, ¥ BATOHY HEKyZa OyIeT MmepeMeInaThes.
[ToaToMy BaroH GymeT ocTaBaThCs B MOLYIE
[IO0 TeX TIop, 110Ka He OCBOOOIVTCS OIVH 13




Mopyneil crepyromeit nmosuuyuu. ToabKo Ha
NOC/IeHeN MO3ULIMY BarOH MOXKET IOKMU-
HYTb MOZY/b CPasy ke T0oC/Ie OKOHYaHUS
peMOHTa.

Kak Tonmbko GymeT ocBOGOXKIEH 00071
13 MOAYJIel IIepBOoJi O3ULIMY, B HETO Cpasy
e TIOCTyIaeT CIeAyIolIuii BaroH U3 oye-
peny. UTo KacaeTcsi APYTMX TO3UIMUI, TO
IJis TIpyeMa oyepefHOTO BaroHa Gymet mc-
II0/1b30BaThCsl TOT MOZYJ/b, KOTOPBIi OCBO-
60mMICs paHbllle OCTATbHbIX.

[To okoHUaHMM peMOHTa Ha MOCIeIHel
MO3MIMY BaroH Cpa3sy ke ToKuzaaer ee (Oy-
JeM CuuTaTh, YTO MECTO, KyLa MOCTaBUThb
OTPEeMOHTMPOBAHHBIN BaroH, BCerja ecTh).

Bynem Takke CUMTaTh, YTO PEMOHT Ba-
roHa HayMHaeTcsl Cpasy >ke B MOMEHT IO-
CTYIUIEHNS] €T0 Ha IMO3ULHIO.

Ilepemenienue BaroHa Mexay MO3ULIN-
SIMM OCYILIECTBJISIETCSI TPAHCOOPIEPHOIt Te-
Jexxkoii. [Ipoliecc mepemelieHnsi 3aHUMaeT
HEKOTOpoe BpeMsl, 3aBUCsIlee OT PaccTosi-
HUSI MEXIY MOIY/ISIMU COCeIHUX TO3ULINIA,
BpPEMEH! BBITIOTHEHUS] TEXHOIOTMYECKUX
orepaluit, CBSI3aHHbIX C YCTAHOBKO U Che-
MOM BaroHa ¢ TpaHcOopzepa, a Takke CKO-
pocTu ero mepemereHusi. Takum o6pasom,
MIOKMHYB MOLY/Ib OuYepeqHOil pPeMOHTHOI
MO3MIIVM, BalOH He Cpa3y MOCTyIaeT B MO-
Ly/b CIeAyIolleii O3ULINUK, a CITYCTSI HeKO-
TOpOE CITYYaAHOE BPeMSI 7.

B camom Hayasne MOJenMpoBaHus IPO-
VICXOOUT «pa3BopauyuBaHyue» Moroka. Ilep-
BB/l BaroH IO MO3MLMSIM IIOTOKA OymeT
IBUTraThcsl 6e3 KakMx-Mb0 3amepskek, Tak
KaK €ro ABIDKEHMe HMYeM He OrpaHuuuBa-
etcs. [loaTomy muist omy4deHuUsT 6osee TOY-
HBIX pe3y/lbTaTOB HeOOXOOMMO CHUMATh
rokasaTeay HauMHasi C TOT0O MOMEHTa, KOr-
la Ha BCEX MO3UIMSIX Y3Ke OYIYT HAXOAUThCS
BaroHBL.

[Ipy MozenupoBaHMM KECTKOTO MOTOKa
HEo6X0OMMO TOMYUUTh CIydaiiHble 3Haye-
HUSI BpEMEHY BbITIOTHEHNSI PEMOHTHBIX pa-
60T 10 BCeM MO3ULIUSIM @@)n BbIOpATh HaM-
Gornblllee U3 HUX, KOTOPOE ¥ ByIeT ompene-
JATb BEMMIMHY TaKTa (T = Max 7).

IIpy QYHKIMOHMPOBAHUM 3Ke TUOKMX
IIOTOKOB MOXXET BO3HMKHYTb OTIPOMHOE
MHOYKECTBO Pa3INYHbIX CUTYaLMii, YTO Tpe-
6yeT pa3paboTKM CrIenManbHOTO MOZENNPY-
I0IL[ETO aATOPUTMA.

BykBeHHOe 0003HaueHye OMepaTopoB
103aMMCTBYeM M3 KIacCUYeCKOoil pPaboTel
[3]:

I1 — omeparop BBOAa-BbIBOZA MHAOP-
Maluu;

A — BBIUMCINUTENbHBIN OIlepaTop;

P — nornueckuii orniepaTop;

@ — omnepatop GOPMUPOBAHUS CTyUait-
HOJi BeJTIMUMHBI;

F — omneparop dbopMupoBaHUSI HeCTy-
YaliHO BeJIMUMHbI;

H — onepaTop 00HY/IeHNUS;

K — onepatop nopcuera (CUeTUYNK);

$l — onepaTop OKOHYaHMS BBIYMCTIEHWIA.

PacrionoskeHHbIN PAIOM ¢ 6YKBOI MHIEKC
YKa3bIBaeT MOPSIIKOBbIV HOMep orepaTopa.

OmuimeM KpaTko paboTy anroputTma
1 eT0 OCHOBHbBIE OIIePaTOPhI.

Oneparop I1, ocyurecTssieT BBOI, HE06-
XOIMMO MCXOIHOM MHbopManun. B kaue-
CTBe MCXOIHBIX JAHHBIX BBICTYMAIOT CIELy-
I0I[/ie TTapaMeTphl:

T, — uHTepBajg BpeMeHM MOIEIMPOBa-
Hus (paBeH rogoBoMy oHIy pabouero Bpe-
MeHM II0TOKa), MUH;

m — obllee KOIMYECTBO PEMOHTHBIX
MIO3MLIMIA Ha ITIOTOKeE;

N, — KOINYECTBO PEMOHTHBIX MOZYIIei
Ha KaK0ii j-it mo3uuun, j = 1,2,..., m;

f (0;) — 3aKOHBI pacrpefieNeHyst Bpeme-
HY BBITIOJIHEHMSI PEMOHTHBIX PaboT Ha Ka-
KOO j-ii mo3uiuu, j = 1,2,..., m;

0] (tTp_) — 3aKOH pacmpeeiieHIs: BpemMe-
HU TIepeMelieHNs BarOHOB MeX/y PeMOHT-
HBIMMU TO3ULUSIMMU.

EcrecTBeHHO, YTO B HayajJabHbBII MO-
MEHT MPOMeXyTOUHbIe
¥ BCIIOMOTATe/bHbIe BEIUYMHBI OOHYIIe-
HBI:i=0;j=0;n=0;k=0;v=0;¢=0;
£a=0:85= 0;155,= 00 5= 05t 0m=0.

Omepartop K, OCyuIeCTBJSeT MOLCYeT

BpeMeHun BcCe

YJCJIa BalOHOB, ITOCTYIIMBLINX B PEMOHT:
ISt

Omneparop F, HymMepyeT BaroHbl, OCTY-
MMBIIVE B PeMOHT (3aHOCUT UX B peecTp).

Onepatop H, 06Hy/seT 3HaUeHMe YMcIa
no3uuuii j = 0.

OrnepaTop A, OCYLIECTBISET MEPEXOJ
K MOZ,e/IMPOBAaHUIO CJIeAYIOIIell peMOHTHOM
TO3ULIUN:

J=j+l

Onepatop @, Qopmmpyer crydaiiHoe
BpeMsl IepeMelleHs] BarOHa MeXIy pe-
MOHTHBIMM HO3UIMAMU T, .

Omnepatop P, cpaBHMBaeT MWHUMAb-
HbIJi MOMEHT OKOHYaHMsI peMOHTa BaroHa
Ha (j — 1)-¥ mo3sumumu ¢ MOMEHTOM 0CBOGO-
SKAeHUS j-1i TO3ULIUN:

x Si0
t(_H)M - t} &

eCJIM 3TO YCJIOBME BBINIOJHSIETCSI, TO OIlepa-
TOP A, BBIYMC/ISIET BPeMsi Hayajia PeMOHTa
BaroHa Ha j-it TO3UIMIT CJIeAYIOMMM 06pa-
30M:

o AL
i t(j—l)MJr Trp,
B IIPOTMBHOM C/Tyyae oriepaTop A, OCyIect-
BJISIET PacyeT:

i)
e

Hayxka

®,, hopmupyeT Be/MUMHY BPeMEeHM BBIION-
HEHMsSI PEMOHTHBIX PabOT Ha j-ii IO3UINH OF;

OmepaTop A, onpefensieT MOMEHT Bpe-
MEeHU OKOHYAaHMSI PEeMOHTAa BaroHa Ha j-ii
TIO3ULN:

b\ W
t; _tj+ojl"

Omneparop F , IPOM3BOAUT pacyeT Mu-
HMMAaJIbHOTO BpeMeHM OKOHUYAaHUS PEMOHTa
BaroHa Ha j-1 Mo3uuum:

At T 2 &
t,, = min {tm}, n=1,2,...,n;.

Omneparop P, cpaBHMBaeT MUHUMAIb-
HbI/I MOMEHT OKOHYaHMSI PEMOHTa BaroHa
Ha j-7 MO3MIMU C MOMEHTOM OCBOGOKIe-
HuS (j + 1) -1 mo3uumm:

K

Eoi By
€CJIV 3TO YCJIOBME BBIMNOJIHACTCA, TO OIepa-
TOp A, BBIUMC/ISET BpeMs OCBOOOXKAEHMs
j-11 TO3ULNUK:

o
B IPOTMBHOM CJIyyae orepaTtop A . ocy-
11eCTB/IsIeT CJIE,U,Y}OHII/IIL/'I pacyer:

Gl
tj = t1+]'

Omepatop F,, MPOM3BOONUT pacyer Mu-
HUMAaJIIbHOTO MOMEHTa OCBOOOKIEHVSI MO-
LyJis Ha j-Vi TO3ULUN:

I () = )
i min 1t"j},n L9 ons

Omepatop F,, onpesie/isieT HOMep MOAy-
JISl C MUHVIMAaJTbHBIM BpeMeHeM 0CBOO0sKIe-
HUS:

0
n=n~t¢t

nj®

Omnepatop F,; BHOCUT B peectp HOMep
0CBOOOVMBIIETOCS MOZYJISL.

Onepatop F|, BHOCUT B peecTp HOMep
BaroHa, KOTOPbII HAXOAMJIICS B MOZYJIe.

Omeparop P, IpoBepsieT ycioBue j = 1,
eC/IM YCTIOBMeE BBINIONHSIETCS, TO OIlepaTop
F,, opmupyet 6a3y maHHbIX, B KOTOPOJ 171
Ka&KIOro [-T0 BaroHa XpaHMUTCS MHGOpMa-
11T O MOMEHTE ero MOCTYIUIEHMS B DEMOHT

W
ti].

Omeparop P,, IpoBepsieT yCaoBue j = m,
eI YCTIOBMe BBIIIOTHSIETCS, TO OllepaTop
F,, bopmupyeT 6a3y maHHbIX, B KOTOPOI 1715k
KaKIOTO i-TO BaroHa XpaHMUTCS MHPOpMa-
LM O MOMEHTe BBIITyCKa ero M3 peMOHTa

o
Ly

OmnepaTop A,, onpefessieT Bpems Ipe-

ObIBaHMS [- TO BaroHa Ha j-7 MO3ULIUN:

o H

Tij :tij Atij'

OmepaTop A, oOIpefenseT MOMEHT
OKOHYAHMSI PEMOHTA BaroHa j-ii O3UINN:

L i
ti/ 71‘!’/ +o.



Hayka

Omepatop P,, mposepsiet, Bce M MO-
3ULIMYM TIOTOKA OBLIM CMOJEIVPOBAHBI IIPU
JJaHHOM LIMKJIe, WU HeT:

j< m7
€C/IM yCJIOBYE BBITIOJIHSIETCS, TO YIIPaBIeHue
TiepesiaeTcs oneparopy A..

Omeparop A,, onpezenseT obiree BpeMs

IIpebbIBaHMS i-IO BarOHa B PEMOHTE:

Ti i t; ” t: 5
Omepatop A,, CyMMIpYeT 3TV 3HaYeHNs
25
' Omeparop P,, mposepsiet, He 6GbUIO U
TIPEBBINIEHO HOPMATUBHOE BpeMsl Ipe6bl-
BaHMS BaroHa B PEMOHTE:

T:= T

B (Jy4yae IIpeBbIIIEHMS] HOPMAaTUBHOTO
BpeMeHM IIPOCTOsI yIIpaBieHUe IepenaeT-
cs1 oneparopy K, KOTOpPbI OCYIeCTBIseT
MI0JCYeT TAaKUX BarOHOB, B IPOTUBHOM CITy-
yae — K oneparopy K.
Omeparop K, — CUeTUMK yucia Baro-
HOB, HapYIIMBIIMX PeIJIaMeHT:
k=k+1.
Omepatop K,; NPOU3BOAUT MOACYET KO-
JI14ecTBa BarOHOB, BBIIIEININX M3 DEMOHTA:
e

Omepatop P,, IpoBepsieT, He McYepIaH
JIVl MIHTePBaJl BpeMeHM MOZIeJIMPOBaHNAS

i<l

i

eC/I MHTepBal BpeMeHU He McYepraH, TG
yIpaBJieHNe [epejaeTcst Oeparopy A,.

Omnepatop A, onpezienser cpefiHee Bpe-
M1 Tpe6bIBaHNS BATOHOB B PEMOHTE:

T@ZZE“

OmepaTtop A,, omnpenenser BeIMUUHY
CpefHero TakTa MOTOKa:

Tcp: Tcp/m'

OmepaTop A, TOXe OIpefelsieT Belu-
YYHY CPeHEero TaKTa IOTOKa:

T T 1.

Omeparop A, ompenensger Ko3pduum-
€HT 3arpysky KaXAO0l PeMOHTHOI TMO3U-
1107078

Kpowme sToro, 17151 otieHKY 3¢ HeKTUBHO-
cTM paboThI I'MOKOTO MOTOKA UCTIOMb3YIOTCS
U IpyTMie He MeHee BaKHbIe TTOKa3aTell.

Omeparop I1,, ocymecTssieT BLIBOZ, He-
06xonMMoit MHbOpMaNVK Ha TIeYaThb.

Omeparop 4, 3aBepuIaeT mporecc Mo-
JeMpOBaHMsl.

Ecnu B TeueHuMe 3aJaHHOTO MHTEpBa-
Jla MOAeNVpOBaHUs, PaBHOTO TOLOBOMY
doHmy BpemMeHU pabOTHI TPENIIPUATHS,
IIporpamMMa peMOHTa BaroHOB He Oymer
BBIIIOJIHEHA, 3TO TOBOPUT O TOM, UTO IIPO-

ITyCKHAasl CIIOCOOHOCTD MPUHSATO CTPYKTY-
pbl IIOTOKA He OTBeYaeT 3aJaHHBIM Tpe-
60BaHMSIM, TIO3TOMY CTPYKTypa IIOTOKA
IIOJDKHA GBITb M3MeHeHa. IS yBeInueHus
TIPOITYCKHOM CHOCOGHOCTM TIOTOKA HEO6-
XOOMMO K CaMO} 3arpy>kKeHHO# IMO3ULINUK
06aBUTD ellle ONUH PEMOHTHBIN MOJLYIIb,
M3MEHMB TakKuMM 06pa3oM ero CTPYKTYpY,
1 CHOBA IIPOM3BeCTU MozenupoBanmue. Tak
HAJO0 JenaTh A0 TeX IOp, MOKa He Oymer
IOCTUTHYTa HeobOXomumasi TIPOIyCKHas
CII0COGHOCTD TIOTOKA.

Takum o06pa3om, pa3paboTaH HOBbI
VHCTPYMEHTapuii, KOTOPBbIiA ellle Ha CTaaun
IIPOEKTUPOBAHMS I103BOJISIET VCCIeH0BaTh
paboTy ¥ OLIEHUTb TOKasaTenyu Gymyiiero

BarOHOPEMOHTHOTO IIPeNPUSITHS.
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Boponetko 0. ., benropoauesa T. M., KykywnHa H. A. Bbi6op KOHCTPYKTUBHBIX pe-
LIEHWI COYNEHEHHbIX rPY30BbIX BaroHoB ans konen 1520 mm // Tpancnopt P®. N2
3 (46).C. 3-9.

PaccMaTpyBaIOTCSI TEXHMKO-9KOHOMMYECKIE ITapaMeTpbl 3apPyOesKHbIX CO-
Y/leHeHHbBIX BarOHOB-IIaTGOPM 15 TIepeBO3KM KPYITHOTOHHAKHBIX KOHTelHe-
POB M CPaBHMBAIOTCS C TTapaMeTPaMy POCCUICKMX IJIMHHOOA3HBIX MIaThOPM.
Ha ocHOBe CpaBHMUTEIBHOTO aHa/IM3a BbIOMPAIOTCS KOHCTPYKTVMBHBIE PelieHus
COu/IeHeHHbIX BarOHOB JIJIs1 9KCIUTyaTalliy Ha CeTy XeJle3HbIX fopor Poccuiickoii
Denepanumn.

KnioueBble cnoBa: COUIeHEHHBIVI BaroH, KOHCTPYKIVSI, TeXHMKO-3KOHOMM~
YecKye NapaMeTpsbl.

KoHTakTHble AaHHbie: boron49@yandex.ru

TypytuH W. B., PynakoBa E. A. KoHcTpykuus Tenexek moaeneit 18-9889 n 18-9890
[Nl UHHOBALMOHHBIX YETbIPeX- U LECTUOCHBIX rPy30BbIX BaroHoB // TpaHcrnopt P®.
N2 3 (46).C. 10-12.

OmucaHa KOHCTPYKIMSI TPeX3JieMeHTHBIX Te/leKeK I'DY30BbIX BarOHOB JJISI
oceBbIX Harpysok 27 u 20 Tc. [IpencTraBieHbl MHHOBALMOHHbIE pellleHNs] KOH-
CTPYKIMM TeNeKeK: YIpyro-GpuUKIMOHHAs CBSI3b MEXIY afalTepoM OIINII-
HUKa 1 60KOBOJ paMoii, TpOCTpaHCTBEHHbIE (PPUKIIVIOHHbIE KIMHBSI, IB€ Mapbl
6OKOBBIX CKOJIb3YHOB IOCTOSIHHOI'O KOHTAKTa IJISi MCIIOIb30BaHMSI IOZ Baro-
HaMy COWIEHeHHOTO TUIIa, TOPMO3HAsI CUCTeMa CO COBOEHHBIMM TOPMO3HBIMMU
KOJIOZLKaMMU.

KnioueBble cnoBa: TeeXXKM IPy30BbIX BaroHOB, IPOCTPAHCTBEHHDIN KIMH,
CKOJIb3YH ITIOCTOSIHHOTO KOHTAKTa, CABO@HHbIE TOPMO3HbIE KONOIKIA.

KoHTakTHbIe AaHHble: turutin-nve@yandex.ru

Aramanuyk H. A., Ubiranckas J1. B. HanpaBneHus coBeplIeHCTBOBaHUA KOHCTPYKLMI
BaroHOB-LMCTEPH Ansl nepeBo3ku HedrTenpoaykToB // TpaHcnopt Pd. 2013. N2 3
(46).C. 14-17.

VBennueHre BMeCTMMOCT! M TPy30I0AbeMHOCTM BarOHOB-LJCTEPH SIB-
JISIeTCsl aKTyalnbHOV 3amadeil A MOBBIIIEHMS 3PHEKTMBHOCTY IEPEeBO3KU
HaJMBHBIX I'PY30B. PaccMOTpeHbI BapyMaHTbl KOHCTPYKTUBHBIX M TEXHUYECKUX
pellleHN}1, MO3BOMSIONMX YBEIMYNUTh yKa3aHHble Mokasarenn. Ilocne aHanmsa
BbIOpaHa Haybosee pauyoHaabHAsi KOHCTPYKTMBHASI CXeMa, COOTBETCTBYIOIIAs
COBPEMEeHHbBIM TPeOOBaHVSIM, IPEIBSIBISIEMbIM K BATOHAM-LIMCTEPHAM U TI03BO-
JISIIOIIAst TOBBICUTD MX MPOU3BOAUTEIBHOCTD.

KntoueBble cnioBa: BarOH-LMCTEPHA, CBETIbIE He(TENPOAYKTHI, yBeIMUeHue
TPY30I0ABEMHOCTH, MaKC/MaslbHble HAIIPSDKeHVST, KOTeJl IepeMEeHHOT0 CeUeH s,

KoHTakTHble AaHHble: atam88@mail.ru

boHpapeHko A. U. Bbibop napameTpoB BaroHa-nnatgopmbl 415 NEpPeBO3KM KOIECHON
TexHuku // TpaHcnopt PM. N2 3 (46). C. 18-20.

PaccMoTpeHB! BapyaHThl KOHCTPYKIMIT BarOHOB /IS IePeBO3KM KOJIeCHO
TeXHVKM, TIPYMEHSIIOIIecs Ha JKeJlle3HbIX foporax Poccuy 1 3anagHoii EBpOTbI.
TIpepio)keHa KOHCTPYKTMBHASI CXeMa BaroHa-IIaTGOpMbl, TTO3BOJSIONIAs MO~
BBICUTH 3P (PeKTUBHOCTb TAKOTO BUJA T€PEBO30K.

KntoueBbie cnoBa: BaroH-1aatdopmMa, aBTOMOOMIbHbIE IOMYTIPUIIEIIbl, KOH-
TpejisiepHble IepeBO3KY, IlepeBO3Ka KOJIeCHOM TeXHVUKN.

KoHTakTHble AaHHble: alex.bondarenko89@gmail.com

Koxokapb K.B. Oco6eHHOCTM pa3paboTKu CKOPOCTHOTO COY/IEHEHHOTO BaroHa-naar-
dhopmbl ans nepeBo3ku KoHTeiHepoB // Tpancnopt P®. N2 3 (46). C. 21-24.

VBenueHne KOHCTPYKIVOHHO CKOPOCTYM ¥ CHVDKEHMEe MacChl Tapbl KOH-
CTPYKUMM SIBJSIIOTCSI OCHOBHBIMM 3ajjadaMy IpM CO3JaHMM COBPEMEHHOIo
MOZIBYDKHOT'O CcOCTaBa. [IJIst 9TOTO pacCMOTPeHBI BapMAHThl KOHCTPYKTUBHBIX U
TeXHUYECKUX PeleHNil, BbIOpaHa KOHCTPYKTUBHAS CXeMa paMbl, COOTBETCTBY-
I0IIasi COBPeMEHHBIM TPe6OBaHMSIM, MPeIbsIBISeMbIM K IDY30BbIM BaroHaM.
PaspaboTaHa TOPMO3Hasl CHCTeMa, TO3BOJISIONIAs 06ecreunTb HeoOXOAUMYIO
TOPMO3HYIO 3(hHeKTMBHOCTB [/ CKOPOCTHOTO BaroHa-IIaTGOPMBL.

KnioueBble cnoa: BaroH-miaTgopma, mepeBo3Ka KOHTeIHepOB, yBelnde-
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06p BaroHoOB C Y 10/ 0ceBoi Harpyskoi // TpaHncrnopt P®. 2013. N®
3 (46).C. 25-35.
OrnycaHbl VICTILITAaHWS [T YCTaHOBJI@HVS 0ITyCKaeMbIX CKOPOCTeNi JABVKe -
HUS TI0 YCTIOBYSIM B3aMMO/IeiiCTBYS OABYIKHOTO COCTaBa M IyTH B IIPSIMOIA, I10~
JIOTO1 ¥ KPYTO¥1 KPYTOBBIX KPMBBIX 11 HA CTPEIOUHBIX [TIePeBO/IaX C M3MepPeHUsIMM
IMHAMUYECKUX UM CUJIOBBIX IPOIECCOB. PaccMOTpeHa COBOKYIHOCTH BeJIMYMH
BeDPTUKATBHBIX 1 TOTIEPEUHBIX CVJI, JEJICTBYIONIMX B CHCTeMe KOJIeCO — PeJibC U B
97eMeHTaX KOHCTPYKLMY Iy TH.
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Ha Tenexkax mogenu 18-1711 c pasHOM KOHCTPYKUMEN KIMHA peccopHoro noage-
wueauus // Tpancnopt PO, N2 3 (46). C. 36-38.

OmyicaHbl Pe3yIbTaThl MCIBITAaHWI BO3JEICTBMS Ha JKeJIe3HOIOPOKHbIE
IIYTY ¥ CTPEJIOYHbIE TTePeBOJIbl FPY30BBIX BATOHOB C Pa3HO¥ KOHCTPYKLIMe K-
Ha PECCOPHOTO MOJBeNIMBaHYs. AHA/IN3 Pe3yIbTaTOB TECTUPOBAHYIS IIOKA3bIBa-
€T, YTO TeJIeKKJM IPy30BbIX BaroHOB Mopeny 18-1711 ¢ pa3HOi KOHCTPYKIMEi
KIMHBEB PeCcCOPHOTO MOABENIVBAHMS COOTBETCTBYIOT HOPMaTUBHBEIM Tpe6oBa-

HMSIM ¥ MOTYT ObITh YHUGUIMPOBAHBI ¢ Telexkkamy Mogeny 18-100 o dopme
KOHTAKTHbIX TIOBEPXHOCTE KIVMHOBOI CUCTeMbI PECCOPHOTO MOABEIMBAHYIS.

KnioueBble €oBa: TeJIeXKa IPY30BbIX BATOHOB, PECCOPHOE TIO/BEIIBaHNe,
NIPOCTPAHCTBEHHbIV U TUIOCKWI KIMH, YHUDUKALMS, KOHTAKTHbIE TIOBEPXHOCTH,
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TpennoxkeHa cucreMa MOHUTOPVHTIA M37I0OMOB IPYKVMH B ITOJBeIIVBaHUA
PeIbCOBBIX 3KMUIaxeit. TecTMpoBaHMe CHMCTeMbI IPOM3BOAMIIOCH C MCTIONb30Ba~
HJeM MaTeMaTMYeCcKOro MOofeaMpoBaHus B IPOrpaMMHOM Komiutekce VI-RAIL
¥ ITyTeM MCIBITaHM MAaCCAKMPCKOTO ¥ TPYy30BOT0 BarOHOB.

KntoueBbie cioBa: rpy30B0Ji BaroH, M3JI0MbI IIPY>KMH, MaTeMaTUdecKoe MO-
JlenpoBaHMe, IporpaMMHbIi Kommieke VI-RAIL.

KoHTakTHbIe AaHHble: monit@it.pw.edu.pl
Kacranbepa X., MaptuHop P., Betankyp I AHanu3 )LOPOXHbIX 3K e
ABYXCTYNeH4YaTbiM NoABelmBaHMEM Ha ocHoBe OMA metopa // TpaHcnopt P®. N2
3 (46).C.42-50.

TToka3aHbl pazpaboTaHHbIe B pAMKax MeToZa aHaau3a 9KCIUTyaTal[IOHHBIX
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Llenblo MCCIenoBaHys SIBISIETCSI 000CHOBAHHBIN BBIOGOP KoddduimeHTa ms-
HOCa [yIs1 CWITbHOM M ¢1a6oit cTapumit B Mofem Apyapaa 1 KoagduiiyeHTa TpeHust
Ha rpeGHe U TI0BEPXHOCTY KaTaHys KoJleca ISl pacyeTa M3Hoca Ipoduiieii Kojec ¢
MCIIOb30BaHMeM AMHaMMUYeCcKyX Mozeseii. IIpeacraBieHsl pe3yabTaThl peCypPCHbIX
MPOOETOBBIX VCIIBITAHMII BaroHa Ha JKIlepyMeHTaabHOM Kozblie OAO «BHUMKT»,
M3MepeHu 1 TBEPAOCTH KOJIeC B 00/IaCT TOBEPXHOCTY KaTaHMs ¥ IPe6HS, MaTeMa-
THYECKOTO MOZIe/IMPOBaHVS M3HOCA KOJIeC B TporpaMMHOM Komiiiekce < MEDYNA».
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TToka3aHbl IPEMMYIECTBA IMOKMX IOTOKOB /IS PEMOHTa BarOHOB, KOTOPbIe
VUIUTHIBAIOT BEPOSTHOCTHBIV XapaKTep PeMOHTHOIO IIPOM3BOLCTBA U I0O3BO-
JISTIOT M30€XKaTh BAVSIHVSI MHOTMX HETaTMBHBIX ()aKTOPOB, MPUCYHIMX JKECTKUM
TIOTOYHBIM JIMHMSIM. [IpyBeieH aroOpuTM MMUTALMOHHOTO MOAEIMPOBaHNS pa-
60TbI TAKMX TIOTOKOB, B KOTOPOM ITOKa3aHbl 0COOEHHOCTM X MOJEIMPOBAHMS
Kak My/IbT()a3HBIX TOJIMKaHATbHBIX CUCTEM MacCOBOTO OO6CTY)KMBAHMS.
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PaccMoTpeH ypoBeHb 3HaUeHMI TMAPOAMHAMNUYECKOTO JaBjIeHNs, BbI3BaH-
HOTO TMAPOYLAPOM, KOTOPbIN BOSHUKAET B KOT/IAX IIMCTEPH NPy ONpee/leHHbIX
nuHaMuyeckux mporeccax. ChopmupoBaHa MaTeMaTuyeckasi MoJgelb IUAPOyY-
Jiapa, KoTopasi BHeIPSIeTcs B MaTeMaTMUeCKyI0 MOZe/lb KoneGaHuii BaroHa-1m-
CTEPHBI C yUETOM KOJIeGaHMIt JKUAKOTO Ipy3a.
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B pabore mccienyeTcs SBYDKEHMe TPY30BOTO Moe3/a M0 KPUBOIMHEHBIM
yuyacTKaM MyTH B PERMME TOPMOKeHVs. PACCMOTPEeHO BAMSIHIME CKOPOCTH [{BY-
SKeHUSI, pajuyca KPUBU3HBI KPUBOJ, HANUMS M MOJIOXKEHMsI B COCTaBe MOPOXK-
HIX BarOHOB U psifia APYTUX apaMeTpPoB Ha 6e30TM1aCHOCTD JIBVOKeHSI T0e3/1a.
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Abstracts

Boronenko Yu. P., Belgorodtseva T. M., Kukushina N. A. Choosing coupled freight
wagons design solutions for 1520 mm gauge // Transport of the Russian Federation.
#3 (46).P.3-9.

The paper looks at technical and economic parameters of foreign-made
coupled freight platforms designed for transportation of large-tonnage
containers, and compares them to the parameters of Russia's long-base
platforms. Coupled platform design solutions are chosen for operation on the
Russian Federation's rail network on the basis of comparative analysis.

Keywords: coupled platform, design, technical and economic parameters.
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Turutin I. V., Rudakova Ye. A. Design of models 18-9889 and 18-9890 bogies for
innovative four- and six-axle freight wagons // Transport of the Russian Federation.
#3(46).P.10-12.

Description of the design of three-piece bogies for 27t per axle and 20t per
axle load is given. Innovations concern the design of interconnection between
the adapter and the side frame, application of a spatial wedge, two pairs of
constant-contact side bearings to accommodate articulated vehicles, and brake
system with double brake shoes to provide efficiency up to 140 km/h design
speed for 20t per axle vehicles, and up to 100 km/h for 27t per axle vehicles.

Keywords: three-piece bogies, spatial wedge, contact side bearings, double
brake shoes.
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Atamanchuk N. A., Tsyganskaya L. V. Directions for perfecting the design of tank
wagons for petroleum transportation // Transport of the Russian Federation. #3
(46).P.14-17.

Increasing holding and carrying capacity of tank wagons is a vital task in
improving efficiency of transportation of liquid cargo. The paper looks at the
various design and technical solutions which allow to increase said indicators.
The most rational design scheme, corresponding to today's demands for tank
wagons and allowing to increase their productivity, is chosen after an analysis.

Keywords: tank wagon, light petroleum products, increasing carrying
capacity, maximum stress, variable cross-section barrel.
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Bondarenko A. I. Choosing platform wagon parameters for transportation of wheeled
vehicles // Transport of the Russian Federation. #3 (46). P. 18-20.

The paper looks at various designs of wagons for transportation of wheeled vehicles
used in the railways of Russia and Western Europe, and proposes a structural scheme of a
platform wagon which allows to increase efficiency of such transportation.

Keywords: platform wagon, motor semi-trailer, piggy-back transportation,
transportation of wheeled vehicles.

Contact: alex.bondarenko89@gmail.com

Kozhokar K. V. Pecularities of designing a high-speed coupled flat wagon for
container transportation // Transport of the Russian Federation. #3 (46).P. 21-24.

Increasing design speed and cutting dead weight are the main tasks in
building modern rolling stock. Design and technical solutions conductive to
that are evaluated, and a structural scheme of a frame, which corresponds to
today's specifications for freight wagons, is proposed. Braking system allowing
for braking efficiency required for high-speed flat wagon is designed.

Keywords: flat wagon, container transportation, increasing design speed,
braking efficiency.
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Romen Yu. S., Orlova A. M., Tikhov M. S., Zavertalyuk A. V. Setting out conditions
for interchange of vehicles with increased axle loading // Transport of the Russian
Federation. #3 (46).P. 25-35.

The paper describes tests to determine permitted movement speeds by
interaction conditions between rolling stock and the rail for straight, flat and
steep circular curves, and at track switches, with measurements of dynamic and
power processes. Totality of values of vertical and lateral forces, which exist in
the wheel - rail system and in track elements, is looked at.

Keywords: interchange of vehicles, tests, axle loading.
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BubnovV. M., Myamlin S. V., Mankevich N.B. Effect on the railway from freight cars on
bogies model 18-1711 with different wedge designs of spring hanging // Transport
of the Russian Federation. # 3 (46).P. 36-38.

The paper describes the results of tests by effect on the railway and turnouts
from freight cars with different wedge designs of spring hanging. Analysis of test
results showing freight car bogie design model 18-1711 with spatial and flat wedge
shape requirements in effect on the upper arrangement of railway track and prove
the possibility of unification of bolster beams of indicated freight car bogie with
model 18-100 regarding contact surfaces for wedge systems of spring hanging.

Keywords: freight cars bogie, wedge designs, spring hanging, spatial and flat
wedge, unification, contact surfaces for wedge systems.
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Melnik R. Comparison of simulation analysis results and experiment results for

monitoring system of rail vehicle's suspension flexible parts // Transport of the
Russian Federation. #3 (46). P. 39-41.

76

The aim of the paper is to present results of an experiment and a simulation
in order to obtain some information on dynamical responses of damaged
suspension in rail vehicles. The experiment was done on passenger and freight
cars. The faults introduced to suspension include reduction of stiffness in primary
suspension and loss of damper in secondary suspension. Obtained results from
the experiment were compared to simulation results.

Keywords: freight car, springs fracture, simulation analysis, VI-RAIL software
system.
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Castaneda H. L., Martinod R. R., Betancur G. G. Analysis of two-stage suspension
railway vehicles based on OMA method // Transport of the Russian Federation. #
3 (46).P.42-50.

This work presents the results of the research process focused on the
methodology developed for Operation Modal Analysis (OMA) applied to urban
railway systems, studying the dynamical performance of a railway vehicle with
a two-stage suspension.

Keywords: EMA, IRF, LSCE, multi-body model, OMA, railway testing,
stabilization diagram.
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Saidova A. V., Orlova A. M. Dynamic-model forecast for wheel-profile wear //
Transport of the Russian Federation. #3 (46). P. 51-53.

The research sought to justify the choice of wear factor for Archard equation,
and traction coefficient to calculate wheel-profile wear using dynamic models.
The paper also presents results of wagon endurance tests carried out at the
VNIIZhT JSC (Railway Research Institute) experimental track, of wheel hardness
measurements, and of wheel wear simulation in MEDYNA software system.

Keywords: bogie, wheel wear, wear simulation, wear factor, traction
coefficient, wheel hardness.
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Zhebanov A. V., Komarova T. A., Moiseyev V. |. Perfecting calculation methods for
cooling thickening oil products transported in tank wagon by rail // Transport of the
Russian Federation. # 3 (46). P. 54-56.

The paper looks at cooling regime during transportation of semi-liquid
oil products (heating oil, lube oil) in tank wagons, accounting for elements'
influence on the tank wagons and for natural convection of hot liquid inside the
tank-wagon barrel.

Keywords: tank wagon, semi-liquid oil products, rail transportation, winter
conditions, heat exchange with the environment
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Myamlin V.V.Flexible flows for repair of cars,and simulation algorithm characteristics
of their operation // Transport of the Russian Federation. # 3 (46).P. 57-60.

Advantages of the flexible flows for repair of cars, which take into account
the probabilistic nature of repair operations and allow to avoid the impact of
many negative factors inherent in the rigid mass-production lines, and the
simulation algorithm of the operation of such flows, which shows the features
of their simulation as multi-phase, multi-channel queuing systems, is presented.

Keywords: repair of cars, flexible flow, simulation algorithm
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Bespalko S. V., Bogachev V. I. Studies into distribution of changes in the pressure of
liquid loads in the tank wagon barrel in case of hydraulic shock // Transport of the
Russian Federation. # 3 (46).P. 61-63.

The paper looks into the value levels of hydraulic pressure caused by
hydraulic shock which occurs in tank-wagon barrels during some dynamic
processes, and forms a simulation model of hydraulic shock, which is introduced
into the simulation model of vibration of tank wagon, accounting for surging of
the liquid load.

Keywords: hydraulic shock, surging of liquid loads, tank wagon.
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Romen Yu. S., Muginshteyn L. A., Neverova L. |. Influence of axial forces in trains
on derailment hazards, depending on the wagons' load // Transport of the Russian
Federation. # 3 (46).P. 64-68.

The paper looks at the influence of axial forces in trains which travel
at speeds of over 50 km/h on derailment, in cases when unloaded wagons are
included, and evaluates transverse-longitudinal stability of the train wagon
system's movement.

Keywords: axial forces, derailment safety, load influence.
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Kovtun Ye. N., Markova 0. M., Maly V. V. Dynamic characteristics of freight cars during
braking on curved track sections // Transport of the Russian Federation. #3 (46). P.
69-74.

The paper looks at the movement of a freight train on curved rail track
section in braking regime, and at the influence of parameters such as movement
speed, curve radius, presence and location of unloaded cars in the train on the
train's movement safety.

Keywords: freight car, train, braking, traffic safety.
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