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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi Creliaai30BaHOl BYEHOI pasu). [l 08.084.02
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 53.49.05
Tema gucepranii:

1. HaykoBi 0ocCHOBU ()OPMYBaHHS CTPYKTYpH, MEXaHIYHUX Ta €KCIUIyaTaliliHUX BJIAaCTUBOCTEN 3a/1i30BYTI€LI€BUX

CILJIABiB 3aJIi3HUYHOTO NIPU3HAYEHHS IIPU 3CyBHO-IUPy3ifiHIN nepekpucTatisanii.

2. Scientific basis of structure, mechanical and operational properties formation due to shearing - diffusion
transformation of iron - carbon alloys for railway application.

Pedepar:

1. B po60Ti cTBOpeHa HayKOBO OOI'PYHTOBAHA CHCTEMA TEXHOJIOTIYHUX 3aX0iB LiJIeCIIPSIMOBAHOTO POPMYBaHHS
CTPYKTYpH IIpM 3CyBHO-I1(Y3iliHiil epekpucTaiisalii aycTeHiTy, MexaHiyHUX Ta eKCITyaTaliiHUX XapaKTepUCTUK
YaBYHIB 3 KyJIsICTUM IpadiToM Ta MiKpOJIErOBaHMX BaHaJlieM BUCOKOMIIIHUAX KOJIICHO-6aHIQKHUX CTaJleH [1Jis
BUTOTOBJIEHHS 3HOCOCTIMKUX, LOBrOBIYHMX TA HAAIMHUX B €KCIUIyaTallii IeTajreil PyXOMOro CKJIay 3aJIi3HULb.
BcraHoBJIeHI TeMIlepaTypHi iHTepBay i30TepMiYHOTO PO3IIanly ayCTEeHITy B MAaTPHL YaBYHIB 3 KyJIsicTUM rpadiTom 3
dopmMyBaHHSIM OEIHITHOI MaTpuLi pi3HOro TUMY i3 cieny@iyHUMY [TI0Ka3HMKaMU MEXaHIYHUX Ta eKCIUlyaTaliliHuX
BJIACTMBOCTEN. IneHTrudikoBani gynaekcHa cTpykTypa aycteHity marpuui BUKT ta MexaHisMu pyliHyBaHHS BUPOOiB
B 3aJIEXKHOCTI Bif TUIy 6elHiTHOI MaTpuLli. BusHayeHi 0co61MBOCTi (pa3oBUX 1€pEeTBOPEHD Ta 3aKOHOMIPHOCTI

dopMyBaHHS CTPYKTYPHU MIKpOJIErOBaHOI BaHalieM KOJIiCHO-6aHAaKHOI cTasli Mapku "T" Ta nobynoBaHa



TEPMOKIHETUYHA JliarpamMa IIepeTBOPEHHS ayCTEHITY. BCTaHOBJIEH] [TapaMeTpy TEPMIYHOTO 3MILIHEHHS CTaJlen
mapku "T", ski 3a6e31euyoTh B CTPYKTYPi BUPOGiB rosidacty mopdosioriio pepuTtHoi ¢pasu, 3aBIsKU YOMY
JocsiraeThCsl €(peKTUBHE CIIOJIyYeHHSI TBEPLOCTi, MIIJHOCTI Ta yAapHOi B's13KOCTi. TeXHOoJI0riuHmil pouec
BUTOTOBJIEHHS KOJIICHO-6aHIaXHOI IPOAYKLii pO3IJISIHYTUM K ayCTEMIIEPUHT 3 YPAXYBAaHHIM TeMIIEPaTyPHHUX
N03uLiil 6eHITHOrO Ta MAPTEHCUTHOTO NIePeTBOPeHb. CTBOPEHi B POOOTI TEXHOJIOTIUHI PillleHHS BUTOTOBJIEHHS
IeTajiel 3ali3HUYHOrO [IPU3HAYEHHS 3 BUCOKUMU MilIHiCTIO, 3HOCOCTIMKICTIO, JOBrOBIYHICTIO Ta HAiNHICTIO B
eKCIulyaTalii BIpoBa/>KeHi B IPOMUCJIOBE BUPOOHULTBO (PPUKLIITHUX €JIEMEHTIB i3 OEMHITHMX YaBYHIB 3 KyJISICTUM
rpagiToMm Bi3KiB BAHT@XHUX BaroHiB Ta BUCOKOMIIIHMX MapKu "T" KoJlicCHO-6aHa)KHUX BUPOOiB HOBOTO IOKOJIiHHSL.

Po3p0o61eH0, y3rofI>KeHOo Ta BIPOBAIKEHO B IPOMUCJIOBY IIPAKTHKY 11 HOpMAaTUBHUX JOKYMEHTIB.

2. In the work scientific based system of technological procedures for the operation of purposeful structure
formation, mechanical and exploitation properties of irons with nodular graphite and micro alloyed with vanadium
high strength wheel - tire steels for the manufacture of wear - resistant, durable and reliable in use of parts of
railway rolling stock has been established. Temperature intervals of isothermal austenite transformation in the
matrix of nodular graphite irons with different types of bainite formation and specific levels of mechanical and
operational properties achievements have been estivated. Duplex structure of austenite in ADI matrix and
mechanisms of products fracture depending on bainitic matrix type have been identified. Certain features of phase
transformations and regularities of structure formation of wheel - tire microalloyed with vanadium grade "T" steel
and thermal kinetic diagram of austenite conversion was built. Parameters of steel grade "T" heat strengthening,
which provide acicular morphology of ferrites phase in the products structure, have been set. This conduces to
achieve the best combination of hardness, strength and impact toughness. Technological process of the
manufacture of wheel - tire products considered as an austempering with bainitic and martensitic transformations
temperature positions taking into account. Created at work technological elaborations of manufacturing parts for
railway rolling stock with high strength, wear - resistance, durability and reliability in operation have been adopted
in industrial production of friction elements made from bainitic nodular graphite irons for freight cars bogies and
high strength grade "T" wheel - tire products of new generation. 11 normative specifications have been designed,

convinced and implemented in industrial practice.
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