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1. HayKOoBi OCHOBM BILIMBY CTPYKTYPHOI'O CTaHy Ha HAJilHICTb i JOBrOBIUHICTb CYLi/IbHOKATAHUX 3Q/IiI3HUYHHUX KOJIIC

Ta 6aHIaXKiB

2. Development of scientific statements about influence of the structural state on reliability and durability of solid-
rolled railway wheels and tyres

Pedepar:

1. O6'exT mocaimKeHHs-Ipolec GOPMyBaHHS CTPYKTYPHOTO CTaHy PepUTHO-NIEPJITHUX CTajlel py rapsyii
nedbopmariii i nomanpuIiti TepMiyHill 06po6LIi, Or0 BIJIMB HA BAACTUBOCTI cTasi. MeTa AucepTaliiiHoi po6oTu:
MigBUIIEHHS HAZiMHOCTI Ta JOBTOBIYHOCTI CYLiIbHOKATaHUX 3JIiI3HUYHUX KOJIiC i 6aHIaKiB Ha MifiCTaBi KEpyBaHHS
IIpoLiecaMy CTPYKTYPOYTBOPEHHSI PepPUTHO-TIEPIITHUX CTajlel LIJIIXOM yIOCKOHAaJIEHHS iX XIMIYHOTO CKiiany Ta
onTumizatlii napameTpis gedopmaliiiiHoi Ta TepmiuyHOi 06pO6KU. MeTOM AOCIIIPKEHHS: CBITJIOBA Ta CKaHyl04a
€JIEKTPOHHA MIKPOCKOIIisl BUKOPMCTaHa IIPU JOCIiI)KEHHI CTPYKTYPHOT'O CTaHy CTajlell; pEHTT€HOCTPYKTYPHUI
aHasli3 - pu JOCIiIKEHHI TOHKOIO CTPYKTYPU CTaJIeN; JIOKAJIbHUN PEHTTEHOCIIEKTPAIbHIIA aHali3 - MpU

IOCJIiIPKEHH] CKJIaly HEMETAJIEBUX BKJIIOUEHbD, JUIATOMETPUYHUNA METOJ, - IIPU AOCJIII>KEHHI IEPETBOPEHD



ayCTeHiTy rpu 6e3repepBHOMY OXO0JIOIKeHHI; MEXaHi4Hi BUITPOOYBaHHS ~ IIPU BU3HAYEHHI MEeXaHIYHUX
BJIACTMBOCTEU, METO/IN MAaTEMATUIHOI CTATUCTUKU-TIPY 0OPOOIIi eKCIIePUMEHTANbHUX TaHUX. TeopeTHyHi i
IIPaKTUYHi pe3yabTaTu: Po3po6sieHO Ta HAYKOBO OOI'PYHTOBAHO XiMIYHMI CKJIa[, CTajli Ta TEXHOJIOTIUHI IapameTpu
IedopmauiiiHoi Ta TepMiuyHOI 06POOKHM 3a/1i3HMYHUX KOJIiC Ta GaHAAXKIB, SKi 3a6€311e4yI0Th MiABUIIEHHS [I0Ka3HUKIB
HaZiHOCTI i JOBrOBIYHOCTI Ta 3MEHIIEHHS BUTPAT HAa BUPOOHULTBO. PO3p06JIEHO METOIMKY BU3HAYEHHSI B'SI3KOCTI
PYVHYBaHHS 3aJ1i3HUYHUX KoJjlic. HaykoBa HOBU3HA: BIlepllle BCTAHOBJIEHO 3aKOHOMIPHOCTI ()a30BUX IIepeTBOPEHb
11pu 6e3nepepBHOMY OXOJIOIKEHHI CTali 171 3aJ1i3HUYHUX KOJIiC 3 MiIBUILIEHUM BMiCTOM KpeMHilo.Briepiue
BCTAHOBJICHO HEJIiHilHY 3a/I€5KHICTb IJIMOMHN MAapPTEHCUTHOTO MIApPY, SIKUI1 YTBOPIOETHCS IPY TajlbMyBaHHi
3aJII3HUYHUX KOJIiC i BU3HAYae iX CTIMKICTh 1O YTBOPEHHS Ha IIOBEPXHi KOYeHHS Je(eKTiB TEPMIiUHOrO IIOXOKEHHS,
Bifl BMiCTy B HUX BYIJIeLl0. Briepiue ofiep>kaHo 3aj1e’KHOCTI KpUTUYHOTO KoedillieHTa iHTEHCMBHOCTI HAallPy>KeHb
IIpY LMKJIIYHOMY HaBaHTaXXeHHI (IMKJIIYHOI B'SI3KOCTi pyiiHyBaHHS) Kfc peputHo-nepsiTHUX cTasel Bif MBUIKOCTI
OXOJIOJI)KEHHSI 3 AyCTEHITHOTO CTaHy i BMicTy Byriewo. CTyIiHb yIPOBAI)KEHHS: pO3PO0JIEHO Ta BIPOBAIKEHO B
ymoBax [1AT "THTEPTIAWII HT3" TexHoI0TiI0 TEpMiuHOi 06p06KM 6aH/aKiB, BATOTOBJIEHHUX i3 BaKyyMOBaHOI CTaJli,
6€3 BUKOPUCTaHHS IPOTU(II0KeHHOi 06po6KU. OaKTUYHUI €KOHOMIYHUMI e(EKT cKiaB 74rpH /T (3a uiHamu 2009
POKy). B ymoBax I[TAT "THTEPITAWIT HT3" po3po6J1eHO TEXHOJIOTiI0 BUPOGHMUIITBA 3aJli3HUYHUX KOJIC 3 Mi/IBUIEHUM
BMICTOM KPEMHIlO, 1110 3a6e3Ieyye MigBUIIeHHs iX CTINKOCTI 10 yTBOPeHHS AedeKTiB Ha [1I0BepXHi KOUeHHs Ha 44%;
PO3pO6JI€HO HOBUI CIIOCIO MTPUCKOPEHOTr0 0XOJIOMKEHHS 0aHIaKiB Ta TEXHOJIOTIYHI MapaMeTpH ix TepMidHOi
06p0o06KY, 110 326€3Me4yI0Th MiABUIIEHHS 3HOCOCTINKOCT. Cdepa BUKOPUCTAHHS: BUPOOHULITBO BUPOOIB i3

BYIJIELIEBYX CTaJIEM HA METaIypriiHUX IMiAIpUeMCTBaX.

2. The object of study is the formation of the structural state of ferrite-pearlite steels during hot deformation and
subsequent heat treatment, its effect on the properties of steel. The purpose of the thesis is increasing the
reliability and durability of solid-rolled railway wheels and tyreson the basis of control of processes of structure
formation of ferrite-pearlite steels by improving their chemical composition and optimization of the deformation
and heat treatment parameters. The researchmethods: light and scanning electron microscopy used to study of
the structural state of steels; X-ray analysis used to study of the fine structure of steel; local X-ray analysis used to
study of the composition of non-metallic inclusions, dilatometric method used to research of austenite
transformation during continuous cooling; mechanical tests used for determining the mechanical properties,
methods of mathematical statistics used in the processing of experimental data. The theoretical and practical
results: developed and scientifically substantiated the chemical composition of the steel and the technological
parameters of deformation and heat treatment of the railway wheels and that provideincreasing of the reliability
and durability indices and reduction ofmanufacturing costs. The method of determination of fracture toughness of
the railway wheels has been developed. Scientific novelty: for the first time the regularities of phase
transformations during continuous cooling the steel for manufacturing of the railway wheels with a high content
of silicon have been established. For the first timethe nonlinear dependence of the depth of the martensite layer
which is formed during braking of railway wheels and determines their resistance to the formation of defects on
the tread surface of thermal originon the content of carbon in the steels has been established. For the first time
the dependences of the critical stress intensity factor at cyclic loading (cyclic fracture toughness) Kfc ferrite-
pearlite steels on the cooling rate from the austenitic state and the carbon content have been obtained. Degree of
manufacturing application: the technology of heat treatment of the tyres made of the vacuum degased steel
without treatment against flakes has been developed and realized at the PISC "INTERPIPE NTRP". The actual
economic effect is equal 74 UAH / tonne (according to prices in 2009 year).At the PJSC "INTERPIPE NTRP" the
manufacturing technology of railway wheels with a high silicon content providing their resistance to the formation
of defects on the tread surface by 44% and the new method of accelerated cooling of the tyres and technological
parameters of their heat treatment that provide increasing of wear resistance have been developed. Scope:
manufacturing of metal productionmade of carbon steel at the metallurgical enterprises.
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