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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHUX pyoOpHK: 30.19.59

Tema gucepranii:
1. O6rpyHTYyBaHHS pOOOTO3aTHOCTI CTajlell BUCOKOMILIHUX 3aJIi3HUYHMX KOJIIC 3 BpaxyBaHHSM iX TPilIMHOCTIMKOCTI

2. Substantiation of serviceability of high-strength railway wheel steels taking into account their crack growth

resistance

Pedepar:

1. KosticHi cTasi Ta cylisibHOKaTaHi cepegHbO- i BUCOKOMIIIHI 3a/1i3HUYHI Kojleca. BcTaHOBIEHHS 3aKOHOMIpPHOCTEN
3MiHM XapaKTEPUCTVK MILIHOCTI i HUKIIIYHOI TPIIMHOCTIMKOCTI KOJIICHUX CTaJIeN 3aJ1€3KHO Bif CTPYKTYPHO-
(a30BOro cTaHy, TEXHOJOTii BUDOOHUIITBA i BILIMBY €KCILTyaTaliiHUX (PAKTOPIB /111 HAYKOBOTO OOIPYHTYBAHHS
3aMiHU CEpPeIHbOMIITHUX 3aJTI3HMYHUX KOJIiC TOTOYHOTO BUPOOHUIITBA HA BUCOKOMIlIHi. MeTO0I0Ti4YHOI0 OCHOBOIO
POOOTH € ONTUYHA i €JIeKTPOHHA MiKPOCKOIIisl, BUMIPIOBAHHS JIOKAJIbHOI TEPMOEJIEKTPOPYIIIMHOI CUIIH,
MiKkpo@dpakTorpadpiyHui aHali3, MEXaHiYHi BUIPOOYBAHHS IIPY CTATUYHOMY HAaBaHTAaKE€HHI HA KOPOTKOYACOBY
MiLIHICTb Ta NpU UUKJIIYHOMY HaBaHTAXKEHHI Ha TPIIMHOCTINUKICTD i TOBrOBIYHICTb. Biepiie moCiIKeHo
TPIilMHOCTIMKICTD KOJIICHOI BUCOKOMIIIHOI cTani 3 mifgBuiieHum BMmictom Byriaelo (0,63 %) Ta MikpoJieroBaHoi
BaHazieM (~0,1 %) 3a LMKIIIYHUX HaBaHTaXX€Hb. BCTAHOBJIEHO, 110 AJ1s MiABUIEHHS pOOOTO30ATHOCTI BUCOKOMIITHUX
3aJTI3HUYHUX KOJIIC 1i5 CTaJIb [I0TPebye MinBUINEHHS LIMKIIIYHOI B'SI3KOCTi PyliHyBaHHS. BcTaHOBJIEHO, 1110 3a

XapaKTepPUCTUKAMU MIIHOCTI, TBEPIOCTI i IMKJIIYHOI TPIIMHOCTIMKOCTI CTajli ONTUMAaJIbHA TEMIIEpaTypa BilIyCKy



BHMCOKOMILIHUX KoJiic ctaHoBUTb 500 OC. Pe3ysipTaTil 1OCTiI>KeHb BUKOPUCTAHO [J1s1 ONITUMi3allii TeXHOJIOT

BUTOTOBJIEHHS] BUCOKOMIIIHUX 3aJIi3HUYHUX KOJIIC MiIBUILEHOTO PECYPCY.

2. Wheel steels and solid-rolled middle- and high-strength railway wheels. Establishment of regularities of the
change of strength and fatigue crack growth resistance characteristics of wheel steels depending on the structural
phase state, production technologies and influence of operating factors for the scientific substantiation of
replacement of middle-strength railway wheels of in-line production for high-strength ones. Methodological basis
of the work is optical and electronic microscopy, local thermo-electromotive force measuring, microfractography
analysis, mechanical tests, under static loading for short-timed strength and under the cyclic loading for fatigue
crack growth resistance and durability. Fatigue crack growth resistance of the wheel high-strength steel with a
high content carbon (0,63 %) and microalloyed with vanadium (~0.1 %) under the cyclic loadings has been
investigated for the first time. It has been established that for the service ability improvement of high-strength
railway wheels this steel needs also the improvement of cyclic fracture toughness. It has been found that by
strength, hardness and fatigue crack growth resistance of steel the optimum tempering temperature of high-
strength wheels is 500 OC. The researches results have been used for optimization technology of high-strength
railway wheels of improved life time.
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