AHOTANIA

[Ipokomenko II.M. IligBumieHHs Oe3meKkd pyxXy BaHTAKHUX BaroHiB 31
3MEHIIEHOI0 Tapol0 IUIIXOM YJOCKOHAJICHHS 3aco0iB 1 MiIXOJIB MPOBEICHHS
X0JI0BUX BUIIPoOyBaHb. — KBamidikariiiiHa HaykoBa Ipalls Ha IpaBax pyKOITHCY.

Hucepramiss Ha 3700yTTS HAYKOBOTO CTYMEHs JokTopa ¢imocodii 3a
cnemianpHicTIO 273 — «3aii3HUYHUNA TpaHCmopT». — Jlep’kaBHHUM yHIBEpCUTET
iHGpacTpyKTypH Ta TexHonorii, Kuis 2021,

Hucepraiiiiiny poOOTy NPHUCBSIYEHO BHPIMICHHIO aKTyaJlbHOIO HAyKOBOTO
3aBAaHHS YJOCKOHAJIEHHS 3ac001B 1 MIAXOMAIB MPOBEJEHHS XOJOBHX BUIIPOOYBaHb
BaHTaKHUX BaroHiB 31 3MEHIIIEHOIO TAPOIO.

HaykoBa HOBH3Ha OTpUMaHUX pe3yJbTaTiB POOOTH TMOJSATaE y BUPIIICHHI
HAayKOBOTO 3aBJAaHHS — IIJBHUILIEHHS O€3MeKH pyXy BaHTaXHUX BaroHiB 31
3MEHIIECHOI0 Tapol0 IUIAXOM YJIOCKOHAJICHHS 3aco0iB 1 MiJIXOJIB TMPOBEICHHS
XOJIOBUX BUITPOOYBaHb.

Bunepue:

- HAYKOBO OOIPYHTOBAaHO YIOCKOHAJCHHS 3ac00iB 1 MAXOAl IPOBEACHHS
XOJIOBUX BHUMNPOOYBaHb 3 METOIO TIJBUINEHHSA OE3MEeKH pyXy BaroHiB 3i
3MEHIIIEHOIO TapoIo;

- po3po0ieHo OporpaMHO-MaTeMaTH4HE 3a0e3MeYeHHs npoueaypH
OLIIHIOBAHHS MOKAa3HUKIB SKOCTI Ta O€3MEeKU PyXy 3 ypaxyBaHHSIM BaroBHX
KOe(DII[IEHTIB OCHOBHHUX (DAaKTOPIB, SIKI CHPUYMHIOIOTH CXOJl BaHTAKHHUX
BaroHiB 31 3MEHIICHUMH TapaMH 3 PEHOK, IO JI03BOJSE 3 JOCTATHHOIO
TOYHICTIO  BHU3HA4aTH 11  TMOKA3HUKH  MOOUIBHUMH  IPUCTPOSIMHU
0e3rmocepeIHbO B eKCILTyaTallii;

- pO3pOOJICHO CTPYKTYpPHO-(PYHKIIIOHAJIbHI TEXHIYHI OMUCAHHS (KOHIENTH) 31
CTBOPEHHS HOBHMX Ta MOJIEpHI3allil ICHYIOUMX KOHCTPYKIIA BaHTaKHUX
BaroHiB 3 METOI0 MIJBUILEHHS TOKa3HHUKIB SKOCTI Ta O€3MeKu pyxy,

MIBUAKOCTI 1X 3pa3KiB 31 3SMEHIIIEHOIO TapoIo.



YaockoHasieHo 0a3zy cXeM J1arHOCTYBAaHHS MMOKa3HUKIB SKOCTI Ta O€3MeKH pyXy
BaHTOXHUX BAroHIB IUISIXOM OOIPYHTYBaHHS MICIb Ta CIOCO0iB (BU/IIB) BU3HAYEHHS
3aBaHTAXKEHOCTI iX KOHCTPYKIIIH 31 3MEHIIIEHOIO TapoIo.

JicTanu mogajabumoro po3BUTKY cxeMu (HOpMyBaHHS BaHTKHUX TOI3/IB Ta
OOTpYHTYBaHHS JOIMYCTUMHUX IIBUJIKOCTEH iX pyXy, 3a paxyHOK po3poOJieHHs
BIJIMOBIAHUX HAYKOBUX HAIMPAIIOBAHb I BarOHIB 31 3MEHIICHOIO TapoIo.

IIpakTU4He 3HAYEHHS OJIePKAHUX Pe3yJabTATIB!

- 3alpOINOHOBAaHI HOBI KOHCTPYKTOPCHKO-TE€XHIUHI PIIIEHHS 3 YIOCKOHAJICHHS
KOHCTPYKIlli BaHT@KHUX BaroHiB, sIKI 3aXHUILNEHI JAEP>KaBHUMH TaTEHTaAMHU
VYkpainu Ta MOXYTb OyTH BHUKOPHCTAaHI MPH MPOEKTYBaHHI BaHTAXKHHUX
BaroHiB HOBOTO MOKOJIIHHS a00 MOJEpHi3allil ICHyIouUMX (MaTeHTH YKpaiHu:
Ne 130258, Ne 138162, Nel146774, Ne 146775, Ne 148801, Ne 148800,
Ne 148799, No 148802, Ne 148798);

- po3po0OJieHUI TpPOrpaMHUNM aNrOpUTM [JIsi BU3HAYEHHS IMOKA3HMKIB SIKOCTI
PYXy BaHTaXXHUX BaroHis;

- pimenHsaM [pasninusa AT «Ykp3amzauis» Big 06.09.2019 poky BBeneHo B
aito CTII 07-003:2019 «3anizunynuii Tpancnopt. Hopmu mpomyctummx
MIBUIKOCTEN PyXOMOTO CKJIady MO Kouisx mupunoro 1520 mwmy». [TyHkTomM
10.5 sxoro BcTaHOBiIEeHa Taka BUMora — «llIBHAKOCTI pyXy BaHTaKHHX
Moi3MiB, JO CKJaAy SIKMX BKJIIOYCHI TOPOXKHI BaroHHW, BCTaHOBIIOIOTHCS
TUPEKTOpOM  perioHanbHOi umii AT «YKp3anmi3HULSD) 3al€KHO  BiJl
TEXHIYHOT'O CTaHy KOJii, aJie He BUILE HIX 65 kM/Tomy;

- pimenasm [lpaBminaa AT «VYxkp3anizauus» Big 19.11.2020 poky gm0
CTIT 07-003:2019 «3ami3uuyHuii Tpancnopt. Hopmu gomycTuMux
IIBUJKOCTEH PyXOMOTO CKJIaTy O KOMisX mmpruHo0 1520 Mm» BHECEHI Taki
3miau. Po3ain 10 myskr 10.5 JlomycTumi MIBUIKOCTI PyXy MOi3/11B BUKJIACTH
B HOBi pepakiii: «10.5 IBuAKOCTI pyXy BaHTaXHUX TMOI3/AIB, IO CKJIATy
SKAX  BKIIOYCHI TIOPOXHI BaroHW, BCTAHOBIIOIOTBCS  JTUPEKTOPOM
perioHansHOl  ¢imii AT  «YKp3ani3HULlSD» BIAMNOBIAHO A0 TEXHIYHOT

JIOKYMEHTAIlll Ha iX BUTOTOBJICHHS, BUMOT [IpaBuy TeXHIYHOI eKcIuTyararii
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3aTi3HULb YKpaAiHU Ta TEXHIYHOTO cTaHy Kojii. [IIBUAKOCTI pyXy BaHTaXKHHUX
MOi3/1iB, 10 CKJIaJy SKUX BKJIOYEH1 BaroHu-matdopmu mozeneit 13-4012,
13-4012M, 13-401-17 B mOpPOXHBOMY CTaHi, Tapa SAKHX MEHIIA 3a
MIHIMaJbHY Macy Tapy BaroHa, BCTAHOBIIIOIOTHCS He OibIie 60 KM/Tomy.

OcHOBHI pe3ynbTaTu qucepTaliiiHoi pobotu BukopuctaHi dimero «Haykoso-
AOCTIAHUA  Ta  KOHCTPYKTOPCHKO-TEXHOJIOTTYHUH  IHCTUTYT  3alli3HUYHOTO
tpaHcnopty» AT «VYkp3ami3Huis», B eTanax JOCHDKEHHS Ta MPOBEICHHS
BUIIPOOYBaHb CHPSIMOBAHUX HA JIOCIIHKCHHS Ta BU3HAYEHHS MOKA3HUKIB SKOCTI Ta
Oe3neKu pyxy BaHTAKHUX BaroHiB Ta poOIT 3 BU3HAYEHHA OE3MEUYHUX YMOB
eKCIUTyaTallii BaroHiB Ta BIPOBA/KEH1 y HaBUaJIbHUMN mpoliec kadenpu «Baronu ta
BAaroHHE rocrogapcTBo» JlepaBHOTO YHIBEPCUTETY 1H(PACTPYKTYpHU Ta TEXHOJIOTIH
npu  MATOTOBIN  (axiBIIB chemialibHOCTI 273 — «3ali3HUYHUN TPaHCHOPT»
(miaTBepHKEHO akTaMu BIpoBaKeHHs JlogaTok A).

BigmoBigHO g0 Temm gucepranii omyOiikoBaHO 9 HAyKOBHX TIpalb B
YKpaTHChKUX BUAAHHSX, sIKI BXOJATH N0 3arBepixkeHoro MOH VYkpainu nepeniky
HAayKOBHUX ()aXxOBHUX BHUJAaHb, 2 HAyKOBI mpail y (axoBUX 3aKOPAOHHUX BHIAHHSX,
BKJIFOUCHHX JI0 MDKHAPOIHUX HAyKOBOMETPUYHMX 0a3 y umcii H/M 6a3i Scopus, 10 —
B Marepiajax KoOHQEpeHIl#, 3 SKkux 2 — 3a KopaoHoM, 9 mareHTiB YKpaiHu Ha
KOPHCHY MOJIENh Ta 2 aBTOPCHKUX IIpaBa Ha TBIp.

Y BcTym OOIPYHTOBAaHO aKTyallbHICTh TEMH JHCEpTaIliiiHOI  poOOoTH,
chopMyIbOBaHO METY 1 3aBJaHHS JOCHIDKCHHS, iX 3B 430K 3 HAYKOBUMH
nporpamMamu, BKa3aHO METOJU JOCIIKEHb, TOCTOBIPHICTh OTPUMAHUX PE3YJIbTATIB,
BHU3HAYECHO HAYKOBY HOBHU3HY JUCEPTAIlli, TPAKTUIHE 3HAYEHHS Ta OCOOMCTHI BHECOK
aBTOpa, HABEJICHO JIaHHI MPO anpoOailito pe3yabTaTiB poOOTH 1 MyOTiKaIlii.

[Tepmmii po3aiT TPUCBSIUCHUN OISy JITEpaTypd 3a TEMOKW poOOTH Ta
OOTPYHTYBaHHIO BHOOpY HAMNPSMKIB TUCEPTAIIHHUX OCITIIKEeHb. BUKOHAHO OTJIs
HAyYKOBUX TIpallb CIIPSIMOBAHUX HA BU3HAYCHHS IMOKA3HUKIB SKOCTI PyXy BaHTaKHHUX
BaroHiB, ICHyIOUMX CHCTEM OIIHKU MOKA3HUKIB SIKOCTI PyXy Ta OIIHKH JHHAMIYHHX
XapaKTePUCTUK PYyXOMOI'O CKJIaTy, BUKOHAHO aHaji3 MpoOJjieM eKCIUTyaTallli TaKux

BaroHiB, HABEJICHO CTAaTUCTUKY CXOJIIB BAaHTaXHUX BAaroHIB 31 3MEHILIEHOIO Tapoio 3



periok. OmucaHo iCHYrOYl MPOEKTH, SKI COpPSIMOBaHI HAa TMOKPAIIEHHS IMOKa3HUKIB
JUHAMIKHM pyXy BaHTaXXHUX BaroHiB.

Crmparounch Ha TOCBIJ YKPATHCHKUX Ta CBITOBHX BUCHUX, MPOBITHUX HAYKOBUX
oprasizaiiiii 3po0JjieH0 BUCHOBOK, II0 MOKa3HUKU JTUHAMIKH Ta MIITHOCTI BaHTAXKHUX
BaroHiB 31 3MEHILIEHOIO Tapolo, SIKI €KCIUIyaTylOTbCS Ha 3aJi3HULISIX YKpaiHu, He
3aJI0BOJIbHAIOTH CyYaCHUM BHUMOTaM Ta MOTPEOYIOTh PO3POOKH TEXHIYHHMX PIILICHB,
AK1 TTOKpAIIaTh MOKA3HUKH SIKOCTI pyXy BaHTaKHUX BaroHiB 31 3MEHIICHOIO TapoIo.

Y  gapyromy po3auii  po3poOJeHO  CTPYKTYPHO-(YHKIIOHATBHI  TEXHIYHI
onucaHHs (KOHIIENTH) 31 CTBOPEHHSI HOBHX Ta MOJIEpHI3allll ICHYIOUMX KOHCTPYKLIN
BaHTQKHUX BaroHiB 3 METOIO IMIJIBUIIEHHS MOKA3HUKIB AKOCTI Ta O€3MEeKU PyXYy,
IIBUJKOCTI 1X 3pa3KiB 31 3MEHIIEHOI0 Tapor. CyTh 3alpONOHOBAaHUX IMOKPAIICHb
MOJIATAa€ y 3aCTOCYBaHHI IIAPHIPHUX €JIEMEHTIB B MOro KOHCTPYKIIi, 3aMiCTh
ICHYIOUMX HEPYXOMUX €JIEMEHTIB (CYLLIbHI OaIKu, 3BapHi 3’ €THAHHS).

3anponoHOBAaHO METOAMKY MOTJIMONEHOI OOpOOKM pe3ysbTaTiB  XOJOBUX
BUINIPOOYyBaHb pyxomoro ckiany. CyTh MOJsira€ y BUKOHAHHI KOPEJSAIIAHOTO Ta
CIIEKTPAJILHOTO aHaJli3y MPOIECIB, AOCIIKEHUX IS PI3HUX E€JIEMEHTIB HECYUhX
KOHCTPYKITiid, 3 METOIO BHUSBIICHHS B3a€MO3B’S3KiB MK KOJWBAJILHUMH IPOIIECAMH
HECY4YMX KOHCTPYKIIIH, OI[IHKA YaCTOT MPHU SKUX BIJIOYBA€THCS B3aEMOJIIS MK HUMH
Ta piBHI B3aemoii. Po3po0ieHo nporpaMHo-MaTeMaTuuHe 3a0€3MeUeHHs poIeaypHU
OI[IHIOBAHHS TIOKA3HMUKIB SKOCTI Ta O€3meKku pyxy, 3 YypaxyBaHHSIM BaroBHUX
KOe(iI[IEHTIB OCHOBHUX (PAKTOPIB, SIKI CIPUYMHIOIOTH CXOJl BAaHTAKHUX BaroHiB 31
3MEHIIIEHUMH TapaMH 3 PEeHOK, 10 J03BOJISIE 3 JOCTATHHOI TOYHICTIO BU3HAYATH IIi

MOKAa3HUKH MOOITbHUMHU TPUCTPOSIMH O€3MOCEPeIHbO B eKCILTyaTallii (puc.1).
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Pucynox 1 — biok-cxema nporpaMHOro 3a0e3nedeHHs I OI[IHKA OTPHUMaHUX
€KCTIEpUMEHTAJIbHUX JIAHUX

VY tperboMy po3aiii chOpMyIHOBAHO 3arajibHl BUMOTH J0 MOOUIBHOI CUCTEMHU
JUTSI BU3HAYEHHS TIOKA3HUKIB SIKOCTI Ta O0€3MEeKU PpyXy BaroHiB 31 3MEHIIEHOIO TapOlo
B yMOBax ekcruryaramii. OmnucaHa anapaTHa 4acTHHA Ta IMEPBUHHI MEPETBOPIOBAYl
MOOUTBHOI cHCTeMH. BHKIaIeHO pe3ynbTaTH TEOPETUYHUX Ta MPAKTUIHUX
JOCIIKEHB, 1100 MOPIBHSIHHS Ta BU3SHAYEHHS MOKAa3HUKIB SIKOCTI Ta O€3MEeKU pyXy
BAHTAXKHUX BArOHIB 31 3MEHIIEHOIO Tapo PI3HUX MOAENEH Ta I0dI0 (PaKTopiB, SKi
HEraTMBHO BIUIMBAIOTh HA TMOKA3HUK SKOCTI Ta Oe3meku pyxy BaroHi. [IpuBenenwii
€KOHOMIYHMI eeKT Bi/ BIPOBAKEHHS 3aIPOTIOHOBAHUX PIIIICHb.

3a pe3ynbTaTamMd MOPIBHSJIBHUX BUIPOOYBaHb BaroHa-miaTGOpMH IS
NEPEeBE3CHb BEIMKOBAHTAXHUX KOHTeWHepiB moxeni 13-401-17 (Ne 94227717 3
MojepHizamiero 3a npoektom C.14.01, 1983 poky BHUrOTOBJIEHHS Ta BaroHa-
mnatgopmu  Ne 94287356 3 mogepHizamiero 3a mpoektoM C.03.04-koB3yHuU
A.CTAKUN 1982 poxy BHUIOTOBJICHHS) B IOPOKHBOMY CTaHI BCTAaHOBJICHO, IIIO
MOKa3HUKUA JAWHAMIKA pPyXy BaroHa-miaropmMu 3 MOJEpHI3ali€l0 3a MPOEKTOM
C.03.04-xoB3ynu A.CTAKU xparmii HIX B IHIIOTO JOCIITHOTO BaroHa, KoedimieHt
3amacy CTiikocTi Ha mBuAKOCTI 80 kM/To y Barona 0e3 MojepHizaiii ckinagae 1,15,
o0 MeHiue 3a jgomyctume 1,3, a y Barona 3 mozaepHizariero A.CTAKU cknanae 1,45.
Takok BCTaHOBIEHO PE30HAHCHWM mgiama3oH mBuakocti 60-70 km/rom., nae
CIOCTEpIrajocs 3HaYHEe MOTIPIIeHH KOeIIe€HTY 3anacy CTIMKOCTI B1J CXOAY KOJIC 3

pEMNoK.



3a pe3yibTaTaMHd XOJOBUX AMHAMIUYHUX BUIMPOOYBaHb BAHTAXXHHUX BaroHiB 3i
3MEHILIEHOI0 Tapol y MOPOXHBOMY CTaHI B CKJajl Ioi3fga OyJ0 BCTaHOBJIEHO, IO
3HAYEHHS CHJI CTUCKY, SIKI JIIOTh Ha aBTO3YENHI MPUCTPOI BAaroHIB Ta KOEPIIEHT
3amacy CTIMKOCTI Kojeca MPOTH CXOLy 3 PEHOK, JOCAraloTb a00 MEPEeBUILYIOThH
KPUTUYHUX 3HAa4eHb B TOJIOBHIM Ta cepeaHid yacTMHax noizga. JlonuibHOK0O €
MMOCTAaHOBKA TMOPOXHIX BaroHiB 31 3MEHIICHOIO TapOI0 B OCTaHHIA TPETHHI MOi3fa.
3anpornoHOBaHO BHMHECTM Ha OOrOBOPEHHSI I Yac HaWOJMKYOIOo 3aciJaHHs
[TocTiitHO-n1r0401 KOMicii 3 Oe3neKku pyXy MOI3/iB 1 aBTOTPAHCIIOPTY, OXOPOHH TIpalii
1 moxexHoi 0e3nexkn AT «VYkpaiHCbka 3ali3HULSDY, PILICHHS PO BIIMIHY 3MIH JI0
n.15.32 «llono nopsinky ¢popMyBaHHSI BEIUKOBArOBUX Ta JIOBIOCOCTABHUX IOi3/11B»
IITE 3anmizauns Ykpainu, 3atBepxkennx Hakazom MTYVY Big 10.12.2003 Ne 962.

3a pe3ysibTaTaMu KOMII IOTEPHOTO MOJIEJIIOBaHHS MOKAa3HUKIB, SKI BIUIMBAIOTh
Ha JUHAMIKY PyXy BaroHiB 31 3MEHILIEHOIO TAPOIO BCTAHOBJICHO:

— TIIpU CIPAaBHOMY TEXHIYHOMY CTaHI BaroHiB Ta KOJIii, MOKa3HUKHU JTUHAMIKH
3HAXOJAThCS y MEKaX JOIyCTUMHX 3HAYEHb;

— TMpU BIAXWICHHSX Yy TEXHIYHOMY CTaHl BaroHIB Ta KOJIi BIJOYBa€ThCs
MOTIPIICHHS JUHAMIKHA BaroHiB JI0 HEJIOMYCTUMOTO PiBHS;

— IUBHUJKICTh, NpHU SIKIA pIBEHb 3amacy CTIMKOCTI 3MEHUIYETbCS MEHILE
MI1HIMAJIbHO-/IOITYCTUMOTO TIPU HAIBHOCTI BIAXUIEHB — 70£5 KM/TOI;

— OJHOYAacCHa HasBHICTh BIIXWJIEHb B YTPUMAaHHI KOJil Ta y TEXHIYHOMY CTaH1
BaroHy 3MEHIIIy€ MIBUAKICTb, MIPU SIKIM 3amac CTIHKOCTI JOCSrae 3HAYCHHS MEHIIE

MiHIMaJIbHO- Oy CTUMOTO.



Pucynox 2 — I'padik 3aneHOCTI BiJl IIBUJKOCTI PyXy KOE(IIIEHTIB 3amacy

CTIHKOCTI KOJICHUX Iap BiJl CXOy 3 peHOK 3a pe3yJibTaTaMy BUIIPOOYBaHb

Ha ocHOBI mpoBeneHUX [JOCHIKEHb MOXKHa 3pOOUTH BUCHOBOK, IO
BIIPOBA/DKEHHS ~ NPUHIUIY  QJalTUBHOTO  COpPUAMAaHHS  €KCIUTyaTallliHuX
HAaBAHTAKEHb B 3aBaHTaXEHOMY a00 BHBAHTA)KEHOMY CTAHAX B HECYYHMX CHUCTEMax
BaroHa MpU3BOJUTH O MOKPALICHHs MMOKAa3HUKIB TUHAMIKUA PyXy MOPOXKHIX BaroHiB.
OOrpyHTOBAaHO AOULIBHICTH BIPOBAKEHHS KOB3YHIB IMOCTIMHOTO KOHTaKTy THITY
A.CTAKN B KOHCTpyKIi BaHT@XHHX BAaroHiB 31 3MEHIICHUMH TapaMu, s
MOKpPAIICHHS MOKa3HUKU SIKOCTI Ta O€3MEKU PYyXY.

KurouoBi cioBa: BaHTaXHI BaroHM 31 3MEHLIEHOK Taporo, XOJOBI
BUTNIPOOYBaHHS, TTOKA3HUKHU SIKOCTI Ta O€3MeKu pyXy, CTIMKICTh, MOOIJIbHA CUCTEMA,
JUHAMIKa, MPOTrpaMyBaHHS.

ABSTRACT

Pavlo Prokopenko Improving the safety of freight cars with reduced tare by
improving the means and approaches to running tests. - Qualifying scientific work on
the rights of the manuscript.

The dissertation on competition of a scientific degree of the doctor of
philosophy on a specialty 273 - "Railway transport™ State University of Infrastructure
and Technology, Kyiv 2021.
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The dissertation work is devoted to the decision of an actual scientific problem
of perfection of means and approaches of carrying out running tests of freight cars
with the reduced tare. The scientific novelty of the value of the dissertation research
Is as follows.

For the first time:

- scientifically substantiated increase of safety of movement of cars with the
reduced tare by improvement of means and the approach of carrying out running
tests;

- the mathematical maintenance of procedure of definition of indicators of
quality and safety of movement that will allow to define with sufficient accuracy
these indicators by mobile devices directly in operation is developed,;

- structurally functional decisions on creation of new and modernization of
existing designs of freight cars for the purpose of increase of indicators of quality and
safety of movement, speed of their samples with the reduced tare are developed.

The base of schemes for diagnosing indicators of quality and safety of freight
cars by substantiating places and methods (types) of determining the load of their
structures with reduced tare has been improved.

The system of traffic safety was further developed due to the proposed schemes
of train formation in which cars with reduced tare are included and substantiation of
admissible speeds of their movement.

Practical significance of the obtained results:

- proposed new design and technical solutions to improve the design of freight
cars, which are protected by state patents of Ukraine and can be used in the design of
new generation freight cars or modernization of existing ones (patents of Ukraine: Ne
130258, Ne 138162, Ne 146774, No 146775, Ne 148801, Ne 148800, No 148799, Ne
148802, Ne 148798);

- the software algorithm for definition of indicators of quality of movement of
freight cars is developed; - by the decision of the Board of JSC "Ukrzaliznytsia"
dated 06.09.2019 STP 07-003: 2019 "Railway transport. Norms of admissible speeds

of a rolling stock on tracks 1520 mm wide ». Clause 10.5 establishes the following
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requirement - "Speeds of freight trains, which include empty cars, are set by the
director of the regional branch of JSC" Ukrzaliznytsia "depending on the technical
condition of the track, but not higher than 65 km / h"; - by the decision of the Board
of JSC "Ukrzaliznytsia” from 19.11.2020 to STP 07-003: 2019 "Railway transport.
Norms of admissible speeds of a rolling stock on tracks 1520 mm wide “the
following changes are made. Section 10 item 10.5 Permissible speeds of trains shall
be stated in the new wording: “10.5 Speeds of freight trains, which include empty
cars, shall be set by the director of the regional branch of JSC Ukrzaliznytsia in
accordance with the technical documentation technical condition of the track. The
speeds of freight trains, which include platform cars of models 13-4012, 13-4012M,
13-401-17 in the empty state, the tare of which is less than the minimum weight of
the car, are set not more than 60 km/h.

The main results of the dissertation were used by the branch "Research and
Design Institute of Railway Transport” JSC "Ukrzaliznytsia", in the stages of
research and testing aimed at research and determination of quality and safety of
freight cars and work to determine safe operating conditions of cars and introduced
into the educational process of the department "Wagons and wagon economy" of the
State University of Infrastructure and Technology in the training of specialists in the
specialty 273 - "Railway Transport" (confirmed by the acts of implementation of
Annex A).

According to the dissertation topic, 9 scientific papers were published in
Ukrainian publications, which are included in the list of scientific professional
publications approved by the Ministry of Education and Science of Ukraine, 2
scientific papers in professional foreign publications included in international
scientometric databases, including Scopus, 10 - in conference proceedings, of which
2 - abroad, 9 patents of Ukraine for utility models and 2 copyrights for the work.

The introduction substantiates the relevance of the dissertation topic, formulates
the purpose and objectives of the research, their connection with scientific programs,
indicates research methods, reliability of the results, determines the scientific novelty

of the dissertation, practical significance and personal contribution of the author.
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The first section is devoted to a review of the literature on the topic of work and
justification of the choice of areas of dissertation research. The review of systems of
estimation of indicators of quality of movement and an estimation of dynamic
characteristics of a rolling stock is carried out, the analysis of problems of operation
of such cars is executed, and statistics of ladders of freight cars with the reduced
container from rails are resulted. Existing projects aimed at improving the dynamics
of freight cars are described.

Based on the experience of Ukrainian and world scientists, leading scientific
organizations, it is concluded that the dynamics and strength of reduced tare of
freight cars operated on Ukrainian railways do not meet modern requirements and
require the development of technical solutions that will improve the quality of
reduced tare of freight cars.

The second section formulates the concept of technical solutions for load-
bearing systems of freight cars with reduced tare to improve the dynamics and
strength. The essence of the proposed improvements is to use hinged elements in its
design instead of the existing fixed elements (solid beams, welded joints).

A method of in-depth processing of the results of running tests of rolling stock is
proposed. The essence is to perform correlation and spectral analysis of the processes
studied for different elements of load-bearing structures to identify relationships
between oscillatory processes of load-bearing structures, estimating the frequencies at
which there is interaction between them and the levels of interaction. The software
algorithm of the in-depth estimation of experimental indicators of quality of

movement of cars with the reduced tare is developed (fig. 1).

Figure 1 - Block diagram of the software for evaluating the obtained
experimental data
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In the third section the general requirements to the mobile system for definition
of indicators of quality and safety of movement of cars with the reduced tare in the
conditions of operation are formulated. The hardware and primary converters of the
mobile system are described. The results of theoretical and practical research on the
comparison and determination of quality and safety of freight cars with reduced tare
of different models and the share of factors that negatively affect the quality and
safety of the car.

The results of comparative tests of the platform car for transportation of heavy-
duty containers of model 13-401-17 (Ne 94227717 with modernization according to
the project C.14.01 1983 of production and the platform car Ne 94287356 with
modernization according to the project C.03.04- A. STAKI 1982 production ) in the
empty state it is established that the dynamics of the platform car with modernization
according to the project C.03.04- A.STAKY are better than in another experimental
car, the coefficient of stability at a speed of 80 km / h for a car without modernization
Is 1.15, which is less than the allowable 1.3, and the car with the modernization of A.
STAKI is 1.45. The resonant speed range of 60-70 km / h was also established based
on the test results. where there was an initial deterioration of the coefficient of
stability from the derailment of the wheels.

According to the results of running dynamic tests of freight cars with reduced
tare in the empty state in the train, it was found that the values of compressive forces
acting on car couplings and quality and safety indicators reach or exceed critical
values in the main and middle parts of the train. installation of empty cars with
reduced tare in the last third of the train. It is proposed to submit for discussion
during the next meeting of the Standing Committee on Train Safety and Transport,
Occupational Safety and Fire Safety of JSC "Ukrainian Railways", a decision to
cancel changes to paragraph 15.32 "On the formation of heavy and long trains™ The
railways technical operation rules Of Ukraine, approved by the Order of MTU dated
10.12.2003 Ne 962,

According to the results of computer modeling of indicators that affect the

dynamics of the movement of cars with reduced tare, it is established that:
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- at a serviceable technical condition of cars and a track, indicators of
dynamics are within admissible values.

- at deviations in a technical condition of cars and a track there is a
deterioration of dynamics of cars to inadmissible level.

- speed at which the level of stability decreases less than the minimum
allowable in the presence of deviations - 70 + 5 km/h.

- the simultaneous presence of deviations in the track maintenance and in the
technical condition of the car reduces the speed at which the margin of safety

reaches a value less than the minimum allowable.

el Platform car, weight 18.5t+4.3 t
===@== Platform car, weight 19.3 t with A.STAKI
Hopper car, weight 20.95 t
=== Hopper car, weight 17.3 t
0 Platform car, weight 19.4t

Platform car, weight 21.3t

Stability factor

el Platform car, weight 20.4t

Tank car, weight 22.15t

sy Hopper car, weight 18.5t

AAAAAAAAA The minimum allowable coefficient of stability

Speed km /h

Figure 2 - Graph of the dependence of the speed of the coefficients of the

margin of stability of the wheelsets from the derailment according to the test results

On the basis of the conducted researches it is possible to draw a conclusion that
introduction of the principle of adaptive perception of operational loadings in the
loaded or unloaded states in bearing systems of the car leads to improvement of
indicators of dynamics of movement of empty cars.

Key words: freight wagon with reduced tare, running tests, quality and safety

indicators, stability, mobile system, dynamics, programming.



