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1. luceprarito NpUCBSYEHO BUPIIIEHHIO TUTAHHS MiJBUIIEHHS PECYPCY KOJIICHUX I1ap BaHTa)KHUX BarOHIB 32
PaxyHOK IOJINIIEHHS B3aeMOZi 3 KOJIi€10, 1[0 JOCSAra€eThCs MIISIXOM BL,OCKOHAIEHHS MpodisiB 0601iB KoJIic.
BrKOHaHO pO3pO6KY 3HOCOCTIMKUX MPOQIJIiB KOJIiC AJ151 BAHT)KHUX BaroHiB NIEPCIIEKTUBHUX KOHCTPYKLIN, y TOMY
4uCJIi 3 MigBUIIEHUM OChOBUM HABAaHTKEHHSIM. B repiiomMy po3fiii BUKOHAHO aHajli3 OCHOBHUX IIPOGyieM
B3a€EMO/Iii pyXOMOTrO CKJIaZy 3 PEMKOBOIO KOJI€10, XapaKTePHUX IJIs1 MEPEXIi BITYM3HSIHUX 3aJ1i3HUIIb. BUKOHAHO
OTJIs1]1, pObIT, MPUCBSIYEHUX BIIOCKOHANIEHHIO GopmMu NpodisiB 0604iB KoJic. [IpoaHanizoBaHO epesoBUll CBiTOBUM
IOCBiJ] y MUTaHHSX onTuMizanii popmu npodinis xouic. [TokasaHo, Mo nojAasblle BAOCKOHANIEHHS! GopMmU podiiB

KOJIiC BAHT)KHUX BaroHiB 3laTHE BUPIMIATHA HU3KY IIPOGJIEM, MTOB'SI3aHUX 3 [IOKPALIAHHSM B3a€EMOJii BaHTaXKHUX



BaroHiB Ta KoJiii. B gpyromy po3zini BUKOHAHO IOCJIIIP)KEHHS BIUIMBY TEXHIYHOI'O CTAHY Bi3KiB BAHTAaKHUX BaroHiB HA
iX JMHaMiYHi MOKAa3HUKMU i IpoLiecy B3aeMoJii 3 KoJiielo. [IpoaHanizoBaHO OCHOBHI ITapaMeTPH, L0 XapaKTePU3YIOTh
TeXHIYHUI CTaH Bi3Ka BaroHa. Po3po6sieHo IPOCTOPOBY MaTeMAaTUYHY MOZEJIb B3a€MOJii BaroHa i KoJiii oBiIbHOTO
OKPECJIEHHS B IJIaHi, Ka JO3BOJISI€ BpDAaXOBYBATU 3MiHY B [IPOLIEC] €KCIUTyaTaLlii IapaMeTpPiB TEXHIYHOTO CTaHy
BaroHiB 3i CTAHAAPTHUMM i IEPCIIEKTUBHUMU Bi3KaMHU, a TaKO>XK MOXKJIMBICTb BUHUKHEHHSI PhI3HUX (a3 KOHTAKTy Ha
IIOBEPXHSIX 00072 KoJleca i FOJIOBKYU peliky. PO3ryIsiHyTO pyx BaroHiB 3i CTaHAAPTHUMMU Bizkamu mogeri 18-100, a
TaKOX Bi3KaMHU Liiei Mofeli, 061afHaHUMU eJIeMEHTaMU KOMIIJIEKCHOI MoziepHizauii. JlocigpKyBanucs HOpMOBaHi
IVHAMIi4Hi IOKa3HUKY BaroHa, MOKa3HUKY iHTEHCUBHOCTI 3HOCY i B3aeMOZil MK KOJIECOM i perkolo. 3a
pe3yJbTaTaMu MOJIEJIIOBAaHHS PyXy BaroHiB 3 Bi3KaMU Pi3HOTO TEXHIYHOT'O CTaHy II0OYJ0BAaHO 3aJI€XKHOCTI
IOCIIiIPKyBaHUX MIOKAa3HUKIB Bill MIBUAKOCTEN PyXy. BUKOHAHO aHaJli3 OTPUMAaHUX PE3YJIbTaTiB i BCTAHOBJIEHO, 11O
HaMOi/IbIMINIA BIJIMB HA AMHAMIUHI IOKa3HUKU CUCTEMU «BAarOH KOJIiS1» i3 PO3IJISIHYTUX [TAPAMETPIB TEXHIYHOT'O CTaHy
XOJLOBUX YaCTHH €Killaka YNHUTb 3HOC KOJIiCHUX nap. [TokasaHo, 1m0 3aCTOCYBaHHS KOMILJIEKCHOI MO epHi3allii
Bi3KiB Mogesti 18-100 103B0JIsI€ HE TiJIbKU 3HU3WUTH BEJIMYMHY 3HOCIB IOTO €JIEMEHTIB i By3JIiB, a I 3MEHIIUTU
HEraTUBHUM BIUIMB LIUX 3HOCIB Ha IMHAaMi4yHi SKOCTi BaroHa. B TpeTboMy po37ijii IpOBeeHO aHaJi3 BIIMBY GOpPMU
npo@iio KoJlic BAHTaXXHUX BaroHiB Ha ix B3aeMOii0 3 KoJielo. BUKOHAHO aHasli3 KOHTAaKTHOI B3a€EMOJIii pefioK Ta
KOJIiC 3 pi3HUMM NPOdIiIIMU TOBEPXOHb KaTaHHS 00OIiB MMPpU Pi3HUX iX B3AaEMHUX 3MileHHsX. [IpoaHanizoBaHO
MOXJIMBI TUIIM KOHTAKTy Ta 00paHo LUIsIXY oNTUMizaLii npodinis kouic. [TpoBeneHi excriyaTaniiiHi [ociiKeHHs
BAHTA)XHUX BaroHiB 3 Pi3HMMHU KOHCTPYKLiSIMU Bi3KiB Ta IOYaTKOBUMMU NIPODIISIMU KOJIiC CBiAYaTh, 110
BUKOPUCTAHHS 3HOCOCTIKoro npodimo I'TM-73 y nopiBHSIHHI 3i cTaHAAPTHUM NPOQineM 103BOJIUIO0 3MEHIINTH
iHTEHCUBHICTb 3HOCY rpebeHiB KoJic 6ibuie HiX B 2 2,5 pasy, a 3anposajykeHHs npodinto ITM-73-01 - 6inblie HIXK y
4OTHpYU pa3u. BUKOHAHO aHali3 MOXJIMBOCTI MiABUILEHHS PECYPCY KOJIICHUX Nap 3a PaxyHOK 3MEHILIEHHS
TEXHOJIOTIYHOr0 3HOCY IIPY 3aCTOCYBaHHI HOBOTO peMOHTHOTrO npodimnio koJiic ITM-73-01. [IpoBeneHo anani3
BILJIMBY TE€XHOJIOTIYHOTO 3HOCY Ha PeCcypc KOJIiCHOI IIapy, BCTAHOBJIEHHO OCHOBHI (pakTopy, 110 BIIJIMBAIOTh Ha 10TO
BesinuuHYy. [106y10BaHO 3a/1€5KHOCTI BEJIMYUHU TEXHOJIOTIYHOIO 3HOCY KOJIICHUX Nap BiJi FeOMETPUYHUX [TapaMeTpiB
npodisiB 3HOLEHNX KOJIiC IpYA 00TOYYBaHHSIX 3a Pi3HMMU NPOQinsiMU. BUKOHAHO NMOPIBHSIBHY OLIIHKY BapiaHTiB
[IepeTOYKH KOJIiC 32 3HOCOCTINKUMU IPOPinsImMu 3 1103ullii 30i7IbIIeHHS pecypCy KOJIiCHOI IIapy i pO3pPO6KY
palioHasbHUX BapiaHTiB IEPETOYKU 0002 KOJIiC B 3aJI€’KHOCTI Bifl BU/IiB iX HECITPABHOCTI Ta eTaly eKcIlyaTaliii.
3acrocysanHs npodinio ITM-73-01 npu 06TOUyBaHHSIX KOJIIC, SIK 32 3HOCOM I'PEOEHIB, TakK i 32 IOBEPXHEBUMU
nedeKxTamu N03BOJIS€ 3HIMATH MEHIIUI Lap MeTaJly, 1o iCTOTHO 36ijbllye pecypc Kosieca. YeTBepTuil po3in
IIOB'A13aHUY 3 BUPIMIEHHSM IPO6JIeMU OHOBJIEHHS BAHTA)KHOT'O TIaPKY BITYM3HSIHUX 3J1i3HULb 3 METOIO MiJBUIIEHHS
IVHaMiYHUX SIKOCTe! eKilaxiB, 30i/1bLIeHHS peCyPCy XO[I0BUX YaCTUH, 3HW)KEHHSI 3HOCY €JIEeMEHTIB PyXOMOTO
CKJIaNly Ta KoJiii. B JaHOMy po37ii NpuBeNeHO Pe3yabTaTh AOCIIIKEHD 00 BAOCKOHANIEHHS (POPMHU iCHYI0YMX
3HOCOCTIMKMX NTPOQiiB Ta OLIHKM BIUIUBY iX 3aCTOCYBaHHS B Bi3KaxX Pi3HUX KOHCTPYKLiii 1J151 BAHTQXKHUX BaroHiB
HOBOTO ITOKOJIiHHS Ha iX TUHAMI4Hi SIKOCTi Ta B3aeEMOi0 3 KoJIielo. Po3po61eHO HOBUIT BHOCOCTINKuUiA MPodinb
kosic ITM-73-02 3 koHGOPMHMM KOHTaKTOM J1J1 peroK P65 3 ypaxyBaHHAM (pOpPMU 3HOCY iX TOJIOBOK. BUKOHaHO
OLIiHKY BIJIUBY BUKOPUCTaHHS HOBOTO 3HOCOCTINKOro npo@imnio B Biskax moaesni 18-7020 Ha nuHaMidHi TOKa3HUKU
eKiraska Ta Moro B3aeMOJIiI0 3 KOJIi€l0. 3a pe3ybTaTaMy JOCIIiIKEHHS II0KAa3aHOo, 1110 3aCTOCYBaHHS NPodinio KoJic
ITM-73-02 3a NpOTrHO3HMMU OLIiHKaMH JJO3BOJIUTh 337 0OBOJIbHATHY 32 IHTEHCUBHICTIO 3HOCY KOJIiC BUMOTH, 110

IIpeJ ABJISIOThCS 10 TIEPCIIEKTUBHUX BaHTAXKHUX BaroHiB. [yist HOBUX Bi3kiB Mogerti 18-9817 (3 migBuimenum 1o 25 Tc
OCbOBMM HaBaHTAKEHHSIM) 3a[TPONIOHOBAHO NPo@isb Kosic ITM-73-03, BUKOPUCTAaHHS SIKOTO JO3BOJIATH IIPU
3a6e3rnevYeHHi BUCOKUX JUHAMIYHUX SIKOCTe BAaHTaXKHOTO BaroHa MOMITHO TMOJIMIIATY MPOLIeC B3aEMOII1 eKinaka i

KOoJIii i 3HaYHO 3HU3UTHU TPpeGeHEeBUI 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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