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1. TlinBrieHHs TpMOOJIOTIYHMX BJIACTUBOCTEN Ta EKOHOMIYHOCTI JIEryBaHHS 0i/IMX YaBYHIB 3i cepoiganibHuMu
Kap6izamMu BaHAiI0

2. Increasing tribological properties and cost-effective alloying of white cast iron with spheroidal vanadium
carbide

Pedepar:

1. O6'exT mocaimpKeHsb - npouecy GOPMyBaHHS CTPYKTYPH i BIACTUBOCTEN JIETOBAHUX YaByHiB. [Ipegmer
IOCJIiIPKEHDb - 3aKOHOMIPHOCTI BIUIMBY XiMiYHOTO CKJIaZly i TEpMi4HOI 06POOKYM Ha MIKPOCTPYKTYPY i TpMOOIOrivHi
BJIACTMBOCTI KOMIIJIEKCHO-JIETOBaHUX YaBYHIB 3i cdepoinanibHuM Kapbigamu BaHaZii0. MeTonu JoCliIKeHb:
ONTUYHA Ta CKaHYyBaJIbHA €JIEKTPOHHA MiKpockoris, 3D-npodinomeTpis, eHeproguciiepciiia ClieKTpoCKOIis,
PEHTTE€HOCTPYKTYPHUH, IiTaTOMETPUYHUI METOIU OOCJiIKEHb; BU3HAYEHHSI MEXaHIYHUX BJIACTUBOCTEH;
BUIIPOOYBAHHS Ha abpa3uBHE I epo3iliHe 3HOIIYBaHHS; METOIM MaTEMATUYHOI CTATUCTUKU Ta IJIAHYBAaHHS
(aKTOPHOrO eKCIIEpUMEHTY. Y nucepTallii BUPillleHO aKTyabHy HayKOBO-TEXHIUHY 3a/la4y MiJiBUILEHHS
TPUOOJIOTIYHUX BJIACTUBOCTEN Ta €(PEKTUBHOCTI 3aCTOCYBAHHS JIETOBAaHUX 0i/IMX YaBYHIB 3i cpepoinarbHUMU
Kap6izamu Banaziio (SCI-crasiB). [JocinKeHo BIUIMB BaHAII0 Ta XpOMY B KisbkocTi 5-10 % ta 1o 9 % BinnosinHO

Ha CTPYKTYPOYTBOPEHHS, pa30BUil XiMIYHUI CKJIaZ, TEMIIepaTypy llepeTBOpeHHs "nepJiT-aycTeHiT" V-Mn-Ni-Cr



SCI-uyaByHiB; BU3BHAaY€HO BIUIUB TEMIIEPATYPH 3arapTyBaHHS Ha MiKPOCTPYKTYPY, TBEPHICTb, a0pa3BHY Ta €pPO3iliHYy
3HOCOCTiKicTh SCI-criaBiB. BusiBieHO HEOOHO3HAYHUI XapaKTep BIUIMBY XPOMY Ha CTiHKiCTh ayCTEHITY (JIMTOTO,
IecTabini30BaHOro, 3aJIMIIKOBOr0) 10 (pa3oBUX 1EPETBOPEHD B NOCIIKEHMX YaByHaX. [IoKa3aHO BaKJIUBY POJIb
METacTabiJIbHOCTI ayCTEHITy 40 MapTEHCUTHOTO [IePETBOPEHHS IPU 3HOLIYBAHHI Ha a6pa3UBHY 3HOCOCTIMKICTb
CIJIaBiB. 3alTPONIOHOBAHO AU(EPEHLII0BaHN MiIXif 10 BUOOPY ONTUMAJIBHOI CTPYKTypU MeTasneBoi maTputi SCI-
CIIaBiB B 3aJI€JKHOCTI BiJj ME€XaHi3My 3HOLIYBaHHS. BUSBI€HO OCHOBHI MexaHi3MU PyHHYBaHHS [IOBEPXHI [IpU
abpa3rMBHOMY Ta €pPO3iliHOMY 3HOIIYBaHHI, Ta BCTAHOBJIEHO (aKTOpH NiABUILEHOI 3HOCOCTiMKOCTI SCI-uaByHiB.
I[TokazaHo, 10 HOBi eKOHOMHOJIeroBaHi SCI-4yaByHM MaloTh nigBuiieHy B 1,5-3,0 pa3u eposiiiHy 3HOCOCTIHKIiCTb B
[IOPiBHSIHHI 3 IPOTOTUIIOM Ta BUCOKOXPOMUCTHM YaBYHOM IIPU 3HIKEHIN Ha 4-5 % KisnbKocTi BaHaAi0. CTeHI0BUMU
IIOJIyHAaTYPHUMU BUIIPOOYBaHHSIMU Ha abpa3uBHE 3HOLIYBaHHSI BCTAHOBJIEHO, 1110 BUKOpUCTaHHS yaByHy $10X4,5
B3amiH ctaii X1201, yaByny 270X21I'2 Ta TBepgoro criaBy BK8 no3Bonuts ekoHomutu 5,44, 10,67 i 397,30 rpH. Ha 1
KT CIIJIaBY BiflloBifgHO. Po3po6sieHo xiMidyHMil ckilag, 6e3HikeseBoro SCI-yaByHy (nmateHT Ykpainu N2 98897), sskuii

nepenaHo AJis BrposagykeHHs 1o [TAT "[JHinpoBcbKkuil MeTanypriiHuii KoM6iHatT".

2. The object of research - processes of formation of structure and properties of alloy cast iron. The subject of
research - Features of the effect of chemical composition and heat treatment on microstructure and tribological
properties of complex-alloyed cast iron with spheroidal vanadium carbide. Research methods: optical and
scanning electron microscopy, 3D-profilometry, energy dispersive spectroscopy, XRD, dilatometric methods;
mechanical properties determination; erosive and abrasive wear test; methods of mathematical statistics and
factorial experiment design. The thesis is devoted to solution of scientific and technical problem of improving tri-
bological properties and effectiveness of alloyed white cast iron with spheroidal vanadium carbide (SCI-alloys). The
influence of V and Cr in an amount of 5-10 % and up to 9% re-spectively on microstructure, phase chemical
composition, temperature of transformation "pearlite-austenite” of V-Mn-Ni-Cr SCI-cast irons is studied. The
effect of quenching temperature on the microstructure, hardness, abrasive and erosive wear resistance SCI-alloys
is investigated. The ambiguous impact of chromium on the stability of austenite (cast, destabilized, retained) to
phase transformations in the investigated cast irons is revealed. The impact of metastable austenite on abrasive
wear resistance of SCI-alloys is shown. A differential approach for choosing the optimal structure of SCI-alloys'
metal matrix depending on the mechanism of wear is described. The basic mechanisms of fracture surface after
abrasive and erosive wear are found; the factors of increased wear resistance of new SCI-irons are explained. It is
shown that the new cost-effective SCI-irons have increased in 1,5-3,0 times abrasive and erosive wear resistance
as compared with the prototype and high-Cr cast iron at reduced by 4-5% the amount of vanadium. Bench tests on
abrasive wear revealed that the use of iron ®10X4,5 instead of steel X12d1, cast iron 270X21I'2 and hard alloy BK8
saves 5.44; 10.67 and 397.30 grvn. per 1 kg of alloy, respectively. A chemical composition of Ni-free SCI-iron
(Ukraine patent # 98897) is designed, which is submitted for implementation to JSC "Dnieper Metallurgical Plant".

Jep>kaBHHHM peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLLiMHOI Aig/ILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaz>keHHS pe3yJIbTaTiB AHCEPTAaILii:



3B'S130K 3 HAYKOBHMH TEMaMH:

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I1o-6aThKOBI:
1. Eppemenko Bacuns 'eopritioBuy

2. Efremenko Vasil Georgiyovich

KBasigikamis: 1.1, 05.16.01

InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:

dopma By1acHoOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiifiHuX ONOHEHTIB Ta PELeH3€HTiB
O@inifiHi OIOHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Jleuenko 'eHHafii BacunboBuy

2. JlesueHko ['eHHanint BacuaboBu4

KBasmigikamis: g.1.1., 05.16.01

InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indpopmamnist:

IToBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

BaacHe IlpizBume Im's I1o-6aTbKOBI:
1. Hetpe6ko Basnepiit BosogumupoBuy

2. Hetpebko Banepiit Bonogumuposuy



KBasmigikamis: k.1.1., 05.02.01
InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bakyznenko Irop OsekciioBuy

2. Bakynenko Irop OsnekcitoBny

KBasigikamis: 1.1, 05.16.01

InenTudgikarop ORCID ID: He sacrocosyerbcs
JoparkoBa iHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCifiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

PosHoB B'auecnas OsekcaHnpoBud

PogHoB B'ayecsaB OsekcanapoBuy



KepiBuuk Bigginy YKpIHTEI wo e
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

JisiIbHOCTI




