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1. O6rpyHTyBaHHS i po3po6Ka palioHaIbHOI TEXHOJIOTii BUTOTOBJIEHHS 3ai3HUYHUX KOJIIC MigBUIEHO] SIKOCTI 3
ypaxyBaHHSM icTopii zedopMyBaHHS

2. Basis and development of rational production process of higher quality railway wheels in consideration of its
history of deformation

Pedepar:

1. lucepratist IpUCBA4Y€HA PO3BUTKY HAyKOBUX OCHOB IIPOLIECY TapsI40ro MJIACTUYHOTO Ne(OpMyBaHHs CTaJli 1pu
OaraTorepexoJHOMy 06'eMHOMY IITaMITyBaHHi i po3po0Lii palioHaIbHUX peXXuMiB nedOopMyBaHHS 3 ypaxyBaHHIM
KOMIIJIEKCHOTO BIUIMBY NTapaMeTpiB Jedopmaliii, BKJIIo4ady icTopito gedopMyBaHHs. YIOCKOHAIEHO METOZ,
PO3PaxyHKy TEXHOJIOTIYHMX ITPOLECIB INIACTUYHOI Iedopmaliii mpu 6araronepexogHoOMy 06'eMHOMY IITAMITYyBaHHi i
ITPOKATI 3a/TiIBHUYHUX KOJIIiC 32 PaXyHOK 001Ky (i3YHUX | TEXHOJIOTTYHMX OCOOIMBOCTEN LIHOrO IIPOLIECY: 3MiHI
TeMIIepaTypH, HaKonu4yeHoi negopmaliii, MixkgedopmaliiHux nays, peoyIoriYHUX BJaCTUBOCTEH i IiJIbHOCTI
KOJIICHOI cTaJii, OpMHU 3arOTOBKU Ta iHCTPYMEHTA, a TAKOXX KOHTAKTHOrO TePTsl. [IoKa3aHo, 0 3poCTaounii
XapakTep MBUAKOCTI Aedopmalii MeTasy neHTPaIbHOi 30HM 0601y Kojieca 0 MaKCHMaJIbHUX 3HAa4eHb Ha

OCTaHHbOMY II€pexO0Jii i MOHOTOHHO yOYTHUII XapakTep po3mnoziny nedopmaliii o nepexonax crpusie 30iJbIIeHHIO



B'SI3KUX i IVIACTUYHUX XaPAaKTEPUCTUK IIPU 30€PE>KEHHI BUCOKOrO PiBHS MILJHOCTI. Briepiie B IpOMHUCIOBUAX YMOBAxX
KOJIECOIIPOKATHOTO LIeXy OTPUMaHi eKclieprMeHTalbHi JaHi PO eHeproCcuioBi NapameTpu pu 06'eMHOMY
IITAMITYBaHHi 3aJIi3HUYHUX KOJIIC IO Pi3HUX TEXHOJIOTIYHUX CXEMAX. Y OCKOHAJIEHO METOJI PO3PAXYHKY I10JIOKEHHS
HENUTPasIbHOI MOBEPXHI IVIMHY MEeTay IIpyu 6araTornepexogHoMy 06'€MHOMY MITAMITyBaHHI 3 ypaXyBaHHSIM
BUKOPUCTAHHS METO/y KiHI|EBUX eJleMeHTiB. Po3po6ieHa i npuiiHaTa 10 BrpoBaaxeHHs Ha BAT "HT3" pauionasnbHa
TEXHOJIOTisl BUPOOHUIITBA 3aJ1i3HUYHMX KoJtic miamerpom 957 mm 3a 'OCT 10791-2004 i TeXHOJIOTisI BUTOTOBJIEHHS
KOJIiC MifBUIIeHoi IKocTi fiameTpom 1098 MM o crangaprax IRS R-19 /93. Knto4oBi cyioBa: 3aisHUYHI Kosieca,
rapsiya gedopmallis, 6araTornepexofHe LITaMITyBaHHS, feopMalliliHi Ta eHeprocuioBi napamMeTpu, icTopist
IepopMyBaHHS, MEXaHiYHi Bl1aCTUBOCTI.

2. Thesis is devoted to development of scientific fundamentals of hot plastic deformation of steel during multistage
forging and development of rational modes of deformation in view with complex influence of deformation
parameters including history of deformation. Herein improved method of calculation of plastic deformation
processes during multistage forging and rolling of railway wheels due to consideration of physical and
technological peculiarities of this process such as change of temperature, cumulative deformation,
interdeformational pauses, rheological properties and density of wheel steel, form of billet and tool as well as
contact friction. It is shown that increased nature of metal deformation rate in central zone of wheel rim up to
maximum values on the final run and monotone decreased nature of deformation distribution though runs
contribute to increase ductile and plastic characteristics retaining high level of strength. Firstly, experimental data
of energy-power parameters during forging ofrailway wheels with different process flowsheets in wheel rolling
shop environment are obtained. Method of calculation of position of neutral surface of metal flow during
multistage forging using finite element analysis improved. Rational production process of railway wheels with 957
mm diameter according to 'OCT 10791-2004 and production process of higher quality railway wheels with 1098
mm diameter according to IRS R-19 /93 developed and approved for implementation at JSC "NTRP". Key words:
railway wheels, hot deformation, multistage forging, deformational and energy-power parameters, history of
deformation, mechanical properties.
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