O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
Jep>kaBHUH 00J1iIKOBHI HOMep: 0519U001837
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peecrtpamnii: 10-12-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CroposxeHko Mapuna CepriiBHa

2. Storozhenko Maryna S.

KBasmigikamis: 05.02.01

InenTudikarop ORCHID ID: He sactocosyerbcs

Bup, pucepranii: nokrop Hayk

IIIu¢p HayKoOBOi CHENniaJbHOCTI: 05.02.01

HasBa HayKOBOi cHeniaJbHOCTI: Marepiano3HaBcTBO

Tanysp / rajysi 3HaHb: He 3acTOCOByeThCS

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeThCH

Jdara 3axucry: 02-12-2019

CrneniaJbHICTh 32 OCBITOIO: TexHOJIOTIi Ta TEXHOJIOTIYHE 06IaIHAHHS A€POTIOPTIB

Micue pOﬁOTPl 3,qo6yBaqa: [HcTuTyT po6aem martepianosHascTsa iM. .M.PpaHueBuya HanioHanpHO]

aKkageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05416930

MicueSHaXO,T.pKeHHﬂ: ByJI. KpKuskaHOBCbKOTO, 3, M. KuiB, KuiBcbka 06:1., 03142, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazeMist HayK YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BY€HOI pagH): [ 26.207.03

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT IPO6IIEM MaTepianosHaBcTBa im. LM.OpaHiesnya

HaujonasnbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05416930

Micqesﬂaxo,lpKeHHﬂ: ByJ1. KpsknskaHoBebKoro, 3, M. Kuis, KuiBceka 061, 03142, Yrpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT IPO6IIEM MaTepianosHaBcTBa im. LM.OpaHiesnya

HaujonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 05416930

Micqesﬂaxon)KeHHﬂ: ByJ1. Kp>knskaHOBCbKoOrO, 3, M. KuiB, KuiBceka 061, 03142, Yrpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist HayK Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TeMaTHYHHX PyOPHK: 81.09

Tema gucepranii:
1. ®i3MKO-TEXHOJIOTIUHI 3acald CTBOPEHHS KOMIIO3ULiTHMX MaTepiasiB cucteMu "criaB Ha ocHOBi Ni(Fe)-MeB2"
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Pedepar:

1. Incepraliito NpUCBSYEHO BUPIIIEHHIO BasKJIMBOI HAYKOBO-TEXHIYHOI MPO6IeMHU MiABUIIEHHS 3HOCOCTIMKOCTI
IIOKPUTTIB B yMOBAax TEPTS KOB3aHHSI Ta a6pasMBHOTO 3HOIIYBaHHS LJIIXOM PO3POOKHU Ta anpoballii HOBUX MigXO0/iB
IO CTBOPEHHSI KOMIIO3ULIMHNX MaTepiaiB cuctemu «crias Ha ocHOBI Ni(Fe) - MeB2» 3 kepoBaHMM CTPYKTYypHO-
($a3o0BUM CKJIAZIOM. [I71s1 OTpMMaHHs KOMIIO3ULTHUX TOPOLKOBUX MaTepiais cucrem TiB2-(Fe-Mo) Ta

NiFeCrBSiC-MeB2 npononyeTbcs METO], Piko(pazHOro CIiKaHHS CIIPECOBAHMX 3arOTOBOK B BaKyyMi 3 IOJAJIbIIAM



NoApiOHEHHIM Ta Kiacu@ikaniero. [Ipu TakoMy crmocobi OTpMMaHHS OPOILKIB IPOLeCH MibK(a3HOi B3aeMOoii MixX
CIIJIAaBOM Ta TYTOIJIABKOIO CIIOJIYKOIO BU3HAYAIOTh CTPYKTYPY i BAACTUBOCTI MOKPUTTIB. TOMy BU6ip ONTMMAIbHOTO
CKJIaJly KOMIIO3ULIiHUX MaTepiaiB cuctem TiB2-(Fe-Mo) ta NiFeCrBSiC-MeB2 3ziiicHEHO LJISIXOM BUBYEHHS
3aKOHOMIPHOCTEH 3MOYyBaHHSI Ta MiXK(a3HOI B3aeMOJii MiXX TyrojlaBKUMU CIIOJIyKaMU Ta METAJIEBUM CILJIaBOM. B
npoueci pigkogas3Horo clikaHHI KOMNo3uliiiHux maTtepianiB TiB2-(Fe-13mac.%Mo) BinoyBaeTbcs XiMiuHa
B3a€MO/Iisl 3 yTBOPEHHSM in-situ cknagHux 6opuzis Mo2FeB2. 3a paxyHOK BUCOKOI TBepaocTi (22-24 I'Tla) 6opunu
Mo2FeB2 e(deKTHBHO NiIBUILIYIOTb 3HOCOCTIMKICTb Fa30TEPMIUHUX Ta €JIEKTPOICKPOBUX IIOKPUTTIB B YMOBaX
abpa3MBHOrO 3HOLIYBAHHS Ta TEPTSI KOB3aHHS. 3a paXyHOK ONTHMMAaJbHOIO CIiBBiJHOMIEHHS 3MillHIOIOUMUX YaCTUHOK
6opuzis (TiB2 Ta Mo2FeB2) Ta MeTasieBoi MaTpULli M71a3MOBi Ta JIeTOHALIMHI IIOKPUTTS 3 pO3POOJIEHOTO
KomnosuniiiHoro marepiany TiB2-40mac.%(Fe-13mac.%Mo) xapakTepusyloThCsl 3HOCOCTIHKICTIO BUIIO0 32
IIOKPUTTS 3 CTaHAAPTHOTO TBEPZIOro cIiiaBy BK-6. 3a pe3ysbraramy BUBUEHHS 3MOYYBaHHS Ta KOHTAKTHOI
B3aeMozii auist 3miniHeHHs cepiitHux camoduociBaux crais NiCrBSiC (ITI'-CP3) ta FeNiCrBSiC (I1I'-7K14) o6pano
nobaBku TiB2 ta CrB2. BcraHOBJI€HO 110 B pe3ysbTaTi XiMiuHOI B3aeMofii Ipu pinkodazHoMy CIiKaHHI B cucTemax
NiFeCrBSiC-MeB2 Bifn6yBaeTbCsl yTBOPEHHS in-situ ckiafHUX 60PULIB Ta KAPOOPHUIB XPOMY, SIKi 32 PaXyHOK
BHCOKOI TBepaocCTi (20-24 I'Tla) 3MILIHIOIOTb CTPYKTYPY [TOKPUTTIB. 3aIIPOIIOHOBAHI B pOOOTI TEXHOJIOTI4HI PillleHHs
IAIOTh MOKJIMBICTh KEPYBAaTH CTPYKTYPHO-(a30BUM CKJIAZIOM KOMIIO3ULIHHMX MaTepiajliB Ta ra30TepMidyHUX
nokputTiB cucteM NiFeCrBSiC-MeB2, a came KisbKicTio Ta po3MipoM YTBOPEHUX in-situ 60pHHUX Ta
Kap6o6opuiHUx ¢as. B ymoBax TepTs KOB3aHHS IIPU NifBUIIeHUX TeMieparypax (200-400 °C) po3pobseHi
nokputts cucrteM NiFeCrBSiC-MeB2 xapakTepu3yloTbCs 3HOCOCTIMKICTIO B 2-3 pa3y BUILOIO IIOPiBHAHO 3
cepirtHumu nokputtsamu [1I'-CP3, TII'-)K14 Ta TIC-12HBK-01. Po3po6sieHi ra3oTepmivHi Ta €1eKTPOiCKpOBi TOKPUTTSI

IIPOMIIM BUIPOOYBAHHS HA IPOMUCJIOBUX MiJIIPUEMCTBAaX YKpaiHu.

2. The thesis deals with the solution of important scientific and technical problem of increasing the coatings wear
resistance by the development and testing of new approaches to the creation of "Ni(Fe)-based alloy MeB2"
composite materials with controlled structural-phase composition. The method of liquid-phase sintering in a
vacuum environment, followed by grinding and classification, is proposed for obtaining the composite powder
materials of TiB2-(Fe-Mo) and NiFeCrBSiC - MeB2 systems. The processes of interfacial interaction between the
alloy and the refractory compound during sintering define the coatings structure and properties. Therefore, the
composite materials composition was determined by studying the wetting behaviour and interfacial interaction
between the refractory compounds and the metal alloys. The chemical interaction during the TiB2-(Fe-13wt.%Mo)
composite materials sintering leads to the in-situ formation of Mo2FeB2 borides. Due to the high hardness (22-24
GPa) the Mo2FeB2 borides effectively increase the wear resistance of gas-thermal and electro-spark coatings
under the conditions of abrasive wear and sliding friction. Due to the optimum ratio of boride reinforcements
(TiB2 and Mo2FeB2 particles) and metal matrix, the developed TiB2-40wt.%(Fe-13wt.% Mo) plasma and detonation
coatings are characterized by higher wear resistance than that of the WC-6%Co coatings. According to the results
of wetting behaviour investigation, the TiB2 and CrB2 additives were selected to reinforce the NiCrBSiC (I1I'-CP3)
and FeNiCrBSiC (TII'-)K14) self-fluxing alloys. The chemical interaction in NiFeCrBSiC - MeB2 systems results in the
in-situ formation of chromium borides and carbides, which due to high level of hardness (20-24 GPa) reinforce
additionally the coatings structure. The technological solutions, proposed in the term of thesis, make it possible to
control the structural-phase composition of composite materials and thermal-sprayed coatings of NiFeCrBSiC-
MeB2 systems, namely the amount and size of in-situ formed chromium boride and carboboride phases. Under the
conditions of sliding friction at high temperatures (200-400 °C), the developed thermal-sprayed coatings
NiFeCrBSiC-MeB2 have wear resistance by 2-3 times higher than that of commercial coatings FeNiCrBSiC (I1I'-
CP3, I1I'-2K14) and NiCrBSiC-35%wt.WC (IIC-12HBK-01). The developed thermal-sprayed and electrospark coatings
were tested at industrial enterprises of Ukraine.
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