O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
Jep>kaBHHH 00J1iIKOBHI HOMep: 0421U103118
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peectpaunii: 07-06-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. bespykaBuit Hazap BacuiboBuy

2. Bezrukavyi Nazar V.

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bup, pucepranii: kanguuaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi ceniaIbHOCTI: 05.22.07

Ha3Ba HayKoBOi CIeniaIbHOCTI: Pyxomuii CKIai 3aJ1i3HNLb Ta TATa MOi3/iB
T'asy3sp / rasysi 3HaHb. He 3acTOCOBy€THCS

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3actocoByeTsbcs
JaTa 3axHcCTy: 27-05-2021

CrneniasbHICTh 3a OCBiTOIO: 8.100501 Pyxomuii ckyiaz Ta crieniaibHa TEXHIKA 3a/Ti3HMYHOTO TPAHCIIOPTY

Micue po6oTH 34,00yBaya: Inctutyt TexHiuHOi MexaHiku HarjioHasnbHOi akaziemii Hayk Ykpainu i JlepskaBHOro

KOCMIYHOT'0 areHTCTBa YKpaiHu
Kopg 3a €IPIIOY: 05539962

Micue3HaxoaKeHHS: ByJ1. Jlemko-Ilomnesns, 6yz. 15, M. [JHinpo, JHIIpOBChKUM p-H., JHIIPONIETPOBCHKA OOJL.,
49005, Vkpaina

dopma Bi1acHoCTI:
Cdepa ynpaBiriHHS: HaujonanbHa akazemis HayK YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi creniaai30BaHOl BYEHOI paju). [l 08.820.02

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [IHINPOBCHKMIl HALIOHAILHMUIA YHIBEPCUTET 3aJli3HUYHOTO

TPaHCIIOPTY iMeHi akazeMika B. JlazapsHa
Kog, 3a €IPIIOY: 01116130

Micuesnaxo,zm(emm: ByJ. JlazapsHa, 6yz. 2, M. JlHinpo, JHinposcekuii p-H., [JHinponeTpoBchKa 0611., 49010,
Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BimomocTi Ipo nmigznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BUKOHaHO JHUCEPTALil0

IToBHE HaﬁMeHYBaHHﬂ IOpI/IJ.II/I‘-IHOi ocoou: [HCTUTYT TEeXHIYHOI MexaHiku HalioHasnbHOI akageMii HayK

Ykpainu i lep>kaBHOrO KOCMiYHOT'O areHTCTBa YKpaiHu
Kopg 3a €IPIIOY: 05539962

Micue3HaxoaKeHHS: ByJ1. Jlemko-Ilomnesns, 6yn. 15, M. [JHinpo, JHIIpoOBChKUi p-H., JHIIponeTpoBchKa 00JI.,
49005, Vkpaina

dopma BiracHoCTI:
Cdepa praBJIiHHﬂZ HaujonanbHa akageMid HayK YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BizomocTi npo gucepramniio

MoBga guceprariii:

Koau TemaTHYHHUX PYOPHK: 53.01.87.29

Tema guceprauii:

1. TligBuIeHHs pecypcy KOJIICHMX IIap BaHTaKHUX BaroHiB MIJISIXOM BI,OCKOHaIeHHS MpodisiB KoJiic

2. Increasing the freight cars wheelsets’ life by improving wheel profiles

Pedepar:

1. Incepraliito NpUCBSYEHO BUPIIIEHHIO IUTAHHS MiJIBULIEHHS PECYPCy KOJIiICHUX Map BAaHTAXKHUX BaroHiB 3a
PaxyHOK IOJIMIIEHHS B3aEMOZi 3 KOJIi€10, [0 JOCATAETHCS IIISIXOM BL,OCKOHaIeHHS podisiB 0607iB KoJic.
BrkoHaHO po3pO6KY 3HOCOCTINKUX ITPOQisIiB KOJIiC [J151 BAHTKHUX BaroHiB II€PCIIEKTUBHUX KOHCTPYKLIi, y TOMY
4ucoi 3 MiBUIEHMM OCbOBUM HABaHTaKEHHSIM. B nepiioMy po3fiijli BUKOHAHO aHaJjli3 OCHOBHUX NIPObGJjieM

B3a€MO/Iii pyXOMOroO CKJIaJly 3 PEMKOBOIO KOJIi€I0, XapaKTEPHUX [J11 MEPEXI BITYUM3HSIHUX 3aJ1i3HNLIb. BUKOHaHO



OrJ1s17, pObiT, IPUCBSIYEHUX BAOCKOHANIEHHIO ¢dopmu podiniB 0604iB Kosic. IIpoaHasnizoBaHo repensoBuil CBiTOBUA
IOCBif y MUTaHHAX onTuMisauii ¢opmu npodinis Kosic. [TokazaHo, o nogasnbile BIOCKOHaIeHHs popmu rpodisiB
KOJIiC BAHT)KHUX BaroHiB 3laTHE BUPIIIATHA HU3KY IIPOGJIEM, NTOB'SI3aHUX 3 [IOKPALIaHHSIM B3a€EMOJi BaHTaXXHUX
BaroHis Ta KoJiii. B gpyromy po3zini BUKOHaHO OOCIIiI)KEHH BIUIMBY TEXHIYHOTIO CTaHY Bi3KiB BAHTa)KHUX BaroHiB Ha
ix IMHaMIiYHi [IOKa3HUKY i TpoLecH B3aeMOoii 3 Kostieto. [IpoaHasni3zoBaHO OCHOBHI IapameTpy, 0 XapaKTePU3yTh
TEeXHIYHUI CTaH Bi3Ka BaroHa. Po3po6sieHo IpOCTOPOBY MaTeMaTUYHY MOZEJIb B3a€MOJii BaroHa i KoJiii oBisbHOTrO
OKPECJIEHHS B IJIaHi, fKa JO3BOJISIE€ BpDAaXOBYBATU 3MiHY B [IPOLIEC] €KCIUTyaTallii [IapaMeTPiB TEXHIYHOTO CTaHy
BaroHiB 3i CTaHJAPTHUMU i IEPCIIEKTUBHUMU Bi3KaMU, & TAKOK MOXJIMBICTh BUHUKHEHHS PbI3HUX (a3 KOHTAKTy Ha
[IOBEPXHSIX 00072 KoJieca i FOJIOBKYU peliky. PO3ryIsiHYyTO pyx BaroHiB 3i CTaHAAPTHUMU Bizkamu mogeri 18-100, a
TaKOX Bi3KaMU 1iiei Mogeii, 061aHaHUMU eJleMEHTaMU KOMIIJIEKCHOI MoziepHizauii. JlocigpkyBanucs HOpMOBaHi
IVHaMi4Hi IOKa3HUKU BaroHa, NOKa3HUKM iHTEHCHMBHOCTI 3HOCY i B3aeMOZil MixK KOJIECOM 1 peKoIo. 3a
pe3yJIbTaTaMu MOJIE/IIOBAHHS PyXy BaroHiB 3 Bi3KaMM Pi3HOTO TEXHIYHOT'O CTaHy II0OYJ0BAHO 3aJI€KHOCTI
IOCIIiIPKyBaHUX MIOKA3HUKIB BiJl MIBUAKOCTEN PyXy. BUKOHAHO aHaJli3 OTPUMAaHUX PE3YJIbTaTiB i BCTAHOBJIEHO, 11O
HaMOi/IbIINIA BIIJIMB HA AMHAMIUHI IOKa3HUKU CUCTEMU «BaroH KOJIis1» i3 PO3IJISIHYTUX [TapaMETPiB TEXHIYHOT'O CTaHy
XOJ0BUX YaCTHH €Killa’ka YAHUTD 3HOC KOJIiCHMX nap. [TokasaHo, 10 3aCTOCYBAaHHS KOMIIEKCHOI MOJlepHi3arii
Bi3KiB Mogerti 18-100 103BoJIsi€ HE TiJIbKU 3HU3WUTH BEJIMYMHY 3HOCIB IOTO €JIEMEHTIB i By3J1iB, a I 3MEHIIUTU
HeraTUBHUM BIIJIMB LIUX 3HOCIB Ha IMHaMi4Hi SKOCTi BaroHa. B TpeTboMy po3ijii IpoBeieHO aHali3 BIIMBY GOpMU
npo@iio KoJlic BAHTaXXHUX BaroHiB Ha ix B3aeMoiio 3 KoJielo. BUKOHAaHO aHasi3 KOHTAaKTHOI B3aEMOJIii pefioK Ta
KOJIiC 3 PisHMMU NPOQIISIMU TIOBEPXOHb KaTaHHS 000iB IPU Pi3HUX iX B3aeMHUX 3MilleHHsX. [IpoaHanizoBaHO
MO>MUIMBI TUIIM KOHTAKTY Ta 00paHO LISIXU OoNTUMi3alii mpodinis kosic. [IpoBeneHi ekctyaTalifiHi JoCHiIKeHHs
BAHTA)XHUX BaroHiB 3 Pi3HUMHU KOHCTPYKLiSIMU Bi3KiB Ta I0YaTKOBUMMU IIPO(DIISIMU KOJIIiC CBiAYaTh, 110
BMKOPHMCTAHHSI 3HOCOCTINKOTO npo@into ITM-73 y opiBHSIHHI 3i CTaHAAPTHUM NIPO(PiseM I03BOJINIIO 3MEHLIUTU
iHTEHCUBHICTb 3HOCY rpebeHiB KoJic 6inblie HixX B 2 2,5 pasy, a 3anposamykeHHs npodinio ITM-73-01 - 6inbiie HIK y
YOTUPH pa3u. BUKOHaHO aHaJIi3 MOKJIMBOCTI MiJBUIIEHHS PECYPCY KOJICHUX I1ap 32 PaXyHOK 3MEHIIEHHS
TEXHOJIOTIYHOr0 3HOCY IIPY 3aCTOCYBaHHI HOBOrO peMOHTHOTro npodimnio koiic ITM-73-01. TIpoBeneHo anani3
BIUIMBY TE€XHOJIOTIYHOTO 3HOCY Ha PeCypC KOJIiCHOI Iapy, BCTAHOBJIEHHO OCHOBHI ()aKTOpH, 110 BIUVIMBAIOTh HA HIOTO
BesinyuHy. [106y10BaHO 3aJ1€5KHOCTI BEJIMYUHU TEXHOJIOTTYHOTIO 3HOCY KOJIICHUX Map BiJl reOMETPUYHUX [TapaMeTpiB
n1podisiB 3HOLIEHUX KOJIiC Ipy 06TOUYBaHHSIX 32 Pi3HMMU NPOQinsiMU. BUKOHAHO NMOPIBHSIBHY OLiHKY BapiaHTiB
[IepeTOYKH KOJIiC 32 3HOCOCTINKUMU IPOPinsImMu 3 o3ullii 36isbIIeHHS pecypCy KOJIiCHOI IIapy i pO3pPO6KY
palioHaJbHUX BapiaHTIB IEPETOYKHU 0002 KOJIiC B 3aJI€5KHOCTI Bifl BU/IiB IX HECITPABHOCTI Ta eTaly eKCIuIyaTarii.
3acrocysanHs npodinio ITM-73-01 npu 06TOUyBaHHSIX KOJIIC, SIK 32 3HOCOM I'PeOEHiB, Tak i 3a NOBEPXHEBUMU
IedeKTamy 03BOJIsI€ 3HiMaTU MEHIINI Iap MeTay, 0 iCTOTHO 36iblllye pecypc Kojseca. YeTBEpTUI po3ain
TIOB'SI3aHUI 3 BUPIIEHHSM ITPO6JIEMU OHOBJIEHHS BAHTKHOTO MApKY BiTYM3HSHUX 3aJIi3HULb 3 METOIO MiIBULIEHHS
IVHaMiYHUX SIKOCTe! eKilaxiB, 30i/bLIeHHS peCypCy XO[LOBUX YaCTUH, 3H)KEHHSI 3HOCY €JIEMEHTIB pyXOMOT'0
CKJIaZly Ta KoJjiii. B JaHoMy po37isi IpuBeNeHO Pe3ybTaTh AOCTiIKEHD 1010 BAOCKOHANIEHHS (POPMHU iCHYI0UMX
3HOCOCTIVKMX NPO@iiB Ta OLiHKM BIIJIMBY iX 3aCTOCYBaHHS B Bi3KaX Pi3HMX KOHCTPYKLil /1J11 BAHTQKHMX BaroHiB
HOBOTO ITOKOJIiHHS Ha iX MTMHAMIYHI SIKOCTi Ta B3aEMOi0 3 KOJTi€l0. PO3p0o61eHO HOBUIT 3BHOCOCTINKUiA MPOodinb
KoJiic ITM-73-02 3 KoH)OPMHUM KOHTaKTOM 1151 peiiok P65 3 ypaxyBaHHsIM GOpPMHU 3HOCY iX TOJIOBOK. BUKOHAHO
OLIiHKY BIIUBY BUKOPUCTAHHS HOBOT'O 3HOCOCTIMKOro Mpo@iso B Bizkax mopesi 18-7020 Ha quHaMiYHi TOKa3HUKU
eKinaxka Ta oro B3aeMOJLil0 3 KoJli€elo. 3a pe3ybTaTaMu JOCHiIPKEHHSI [TI0Ka3aHo, 10 3aCTOCYBAaHHS POPio KoJic
ITM-73-02 3a NpOrHO3HMMH OLIiHKaMU JJO3BOJIUTh 337 OBOJIbHUTHY 32 iIHTEHCUBHICTIO 3HOCY KOJIiC BUMOTH, L0

Ipe[ IBJII0ThCS 0 MEPCIIEKTUBHUX BaHTAXKHUX BaroHiB. [171s1 HOBUX Bi3KiB Mogei 18-9817 (3 nmimBuieHum 1o 25 Tc
OCbOBMM HaBaHTAXXEHHSIM) 3aIIPONIOHOBAHO Npodinb Kosic ITM-73-03, BUKOPUCTaHHS SIKOTO TO3BOJIUTh IIPU
3a6e3nevYeHHi BUCOKUX NUHAMIYHUX SIKOCTE BAHTXKHOTO BaroHa MOMITHO TMOJIIIINATY MPOLIeC B3aEMOIi1 eKinaka i
KOJIii i 3HaYHO 3HU3UTHU IrpebeHeBUil 3HOC KOJIiC.

2. The dissertation is devoted to the problem of freight cars wheelsets resource increase by the improvement of
interaction with a track which is reached by perfection of wheel rim profiles. Development of wear-resistant wheel
profiles for freight cars of perspective design including ones with the increased axial loading is done. The first



section analyzes the main problems of interaction between rolling stock and railway track typical for domestic
railway network. A review of works devoted to improving the shape of wheel rim profiles has been performed. The
advanced world experience in optimizing the shape of wheel profiles is analyzed. It is shown that further
improvement of the shape of the freight cars wheel profile can solve a number of problems associated with
improving the interaction of freight cars and track. In the second section the research on influence of freight car
bogies technical conditions on their dynamic characteristics and processes of interaction with a track is executed.
The main parameters characterizing the technical conditions of the car bogie are analyzed. A spatial mathematical
model of the interaction of the car and the arbitrary shaped track is developed, which allows to take into account
the change of car technical condition parameters in operation for standard and prospective cars, as well as the
possibility of single-point, two-point and conformal contact phases. The motion of cars with standard 18-100 type
bogies, as well as with the same bogies equipped with complex modernization elements. Standard dynamic
parameters of the car, indicators of wear intensity and interaction between the wheel and the rail were studied.
The dependencies of the studied indicators on the motion speed are received in accordance with the simulation
results. The analysis of the obtained results is performed and it is established that the wheelset wear has the
greatest influence on the dynamic characteristics of the "car-track" system. It is shown that the use of 18-100 type
bogies complex modernization allows not only to reduce its elements and components wear, but also to reduce
the negative impact of these wear on the car dynamic qualities. The third section analyzes the influence of the
shape of the freight car wheel profiles on their interaction with the track. The analysis of contact wheel /rail
interaction for different profiles of rim rolling surfaces at their different mutual displacements is performed.
Possible types of contact are analyzed and ways of wheel profiles optimization are chosen. The results of
experimental researches of wheel wear-resistant profiles application efficiency are presented. The conducted
operational researches of freight cars with different bogie designs and initial wheel profiles testify that the use of
the wear-resistant ITM-73 profile allowed to reduce wheel wear intensity up to more than 2 - 2.5 times in
comparison with a standard profile, and ITM-73-01 profile use gives the wear reduction up to more than four
times. The analysis of the possibility of increasing the service life of wheelsets by reducing technological wear
when using a new repair ITM-73-01 wheel profile is done. The analysis of technological wear influence on a
wheelset resource is carried out, the basic factors influencing its value are established. The dependences of the
wheelset technological wear on the geometric parameters of the worn wheel profiles at their turning with
different profiles are constructed. Application of the ITM-73-01 profile at wheels turning both on ridges wear and
surface defects allows to remove a smaller layer of metal that essentially increases a resource of a wheel. The
fourth section is related to solving the problem of updating the domestic railways freight fleet in order to improve
vehicles dynamic qualities, increase running gear life, reduce rolling stock and track wear. This section presents
the results of research to improve the existing wear-resistant profiles shape and assess their use impact in
different design bogies for freight cars of the new generation on their dynamic qualities and interaction with the
track. New ITM-73-02 wheel profile with conformal contact for the rails P65 type has been developed. The impact
of the new wear-resistant profile use in the 18-7020 type bogies on the vehicle dynamic characteristics and its
interaction with the track is evaluated. According to the results of the study, it is shown that the use of the ITM-
73-02 wheel profile according to forecast simulations meet the requirements on wheel wear intensity for
prospective freight cars. For new bogies of 18-9817 model (with increased axle load up to 25 tons) the wheel profile
ITM-73-03 is proposed, the use of which will significantly improve the process of interaction between the vehicle
and the track and significantly reduce ridge wear.
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