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OCHOBI

2. Intermetallics, transition metal carbides and nanocomposites on their base formation feature and properties

Pedepar:

1. Inceprauiiina po6oTta 06’eiHy€e B COOi TPU HANPSIMKU €KCIIEPUMEHTAILHUX JIOCTI/I)KEHb Y PaMKax €JJMHOI
KOHILeN1ii ¢opMyBaHHS KPUCTAJIYHOTO CTaHy: 1) BUBYEHHS (pa30BUX PiBHOBAr Ta 0COOIUBOCTEN (POPMYBaHHS
KPUCTATiYHUX CTPYKTYP MOTPiliHuX ranifis P3M, 2) BU3Hau€HHS MeXaHi3My YTBOPEHHSI KapOigHuX (a3 B [poLeci
mexaHoximiuHoi (MX) 06po6ku sK noggifiHoi muxTy Me-BHT, Tak i 6e3nocepeHb0 B METaIiYHIN MaTpuLli IIpu
CTBOPEHHI HAHOKOMIIO3ULIIMHMX MaTepiaiB; 3) HOCIiI)KeHHS MIKPOCTPYKTYPU, MEXaHIYHUX XapaKTePUCTUK Ta

KOPO3ilHOI CTIMKOCTi TOHKUX TBepAUX IiBOK TiAlSiN Ta TiAICTrN, omepskaHUX BaKyyMHO-AYyTOBUM METOIOM. B



pe3yJbTaTi IOBHOMY KOHLIEHTpaliliHOMY iHTepBaJli 100yJ0BaHi i30TepMiuHi nepepi3u Aiarpam cTaHy NOTPiHHUX
meTtaneBux cuctem Ti-Al-Ga, Ni-Al-Ga ta Y-Cu-Ga, a TakoX BCTaHOBJIEHO 0CO0JIMBOCTI (OpMyBaHHS Ta (i3nyHi
XapaKTEePUCTUKHU cepiil 6J1M3bKOCIIOPiJHEHUX CIOJYK ckianiB Me(Men,Ga)4 tTa Me(Men,Ga)3, siki icHYyI0Tb B cucTeMax
{Y,Dy}-Cu-Ga, Gd-Al-Ga ta Dy-Mn-Ga (1). Po3po6sieHO HayKOBY KOHILIEMII{0 ME€XaHi3My YTBOPEHHS Kapb6igHux (a3
TiC, ZrC, HfC, VC, NbC, TaC, W2C, Mo2C, Fe3C, Co3C, NiCx npu ix MexaHOXiMiYJHOMY CUHTe3i i3 3ay4eHHSIM
ByIJIelleBUX HAaHOTPYOOK (BHT) B IKOCTi KOMIIOHEHTH IIWXTH, 32 SIKOIO 3a3HaueHi Kap6iny d-meTaniB popMyIOThCs B
OCHOBHOMY 32 PaXyHOK CaMOIMiATPUMYBaHOi peakii. PO3ryisiHyTO yMOBU CUHTE3Y Ta BJACTUBOCTI KOMIIAKTHUX
HaHOKOMITO3ULIHKX MaTepiasliB, OTPUMAHUX i3 3amy4yeHHAM MX aktuBauii nopomkosux cymimei Fe-Ti-BHT, Ti-
Cu-BHT Ta Y-Cu Ha nepmomy TeXHOJIOTiYHOMY eTalli iX cuHTe3y. BcTaHOBJIeHI OCHOBHI 3aKOHOMipHOCTI Ta (pi3nyHi
MeXaHi3MM POPMYBaHHS 3MilJHIOIOUMX HAHOYACTHMHOK KapoOifliB Ta OKCUAiB 6e3l10cepeiHbO B METAJIEBill MAaTPUL
KOMIIO3UTY. 3 BUKOPUCTAaHHSIM Cy4aCHUX METOMIB NOCIIIIKEHHS BUBYEHO MIKPDOCTPYKTYPY Ta MEXaHIYHi
xapakrepuctuku miiBok TiAlSiN ta TiAlCrN, ogepskaHuX BaKyyMHO-IyTOBUM MeTOO0M (3) Ta LOCIIiIPKEHO BILJIUB
seryBaHHs Si Ta Cr Ha MeXaHiuHi XapaKTepUCTUKU TOHKUX TBEPJUX MOHO- Ta 6araTolapoBUX TOKPUTTIB CUCTEMU
TiAIN. Biepuie BakyyMHO-IyTOBUM METOJIOM OJI€P>KaHO TOHKI ny1iBKy TiAlISiN 3 KOMIIO3ULIiHO TpafgyioBaHUM
CKJIaJIOM, TPOBEJ€HO KOMILJIEKCHE IOCIIiIPKEHHS X MIKDOCTPYKTYPHU Ta MEXaHIYHUX XapaKTEPUCTUK. BCTaHOBIEHO
MeXaHi3MU TPIilMHOYTBOPEeHHS y TOHKUX ItiBkax TiAlSiN i TiAlCrN, niis nosicHEeHHS SIKMX 3aIIPOTIOHOBAaHO
€HepreTUYHy MOJleJIb, L0 I'PYHTYEThCSI HAa 00YMCIIEHHI HE3BOPOTHOI JUCHUNIAaTUBHOI POOOTH HaBaHTaKE€HHS Ha
iHgeHTop. JleTasbHO BUBYEHO KOPO3ilHY CTiMKiCTb IOKPUTTIB Ta BIEPILIE AOCIIIPKEHO CTPYKTYPY APy OKAJIMHH,

1110 YTBOPIOETHCSA HA MTOBEPXHI OKPUTTS [IPY BUCOKOTEMIIEPATYPHOMY Bifarii.

2. Doctoral thesis combines three directions of experimental researches in the frame of uniform concept of crystal
state formation: 1) study of phase equilibria and features of crystal structures of ternary gallides of REM formation,
2) definition of the mechanism of carbide phases formation from Me-CNT charge and directly in the metal matrix
at nanocomposite material fabrication; 3) study of the microstructure, mechanical characteristics and corrosion
resistance of TiAlSiN and TiAlICrN thin solid films, obtained by cathodic-arc method. Isothermal cross sections of
phase diagrams of Ti-Al-Ga, Ni-Al-Ga and Y-Cu-Ga ternary metal systems are constructed in full concentration
interval, and the features of formation and physical characteristics of series of closely related compounds of
Me(Men,Ga)4 and Me(Men,Ga)3 compositions, which exist in the systems of{Y, Dy}-Cu-Ga, Gd-Al-Ga and Dy-Mn-Ga
are established (1). The scientific concept of the mechanism of formation of TiC, ZrC, HfC, VC, NbC, TaC, W2C,
Mo2C, Fe3C, Co3C, NiCx carbide phases at their mechanochemical synthesis with the carbon nanotubes (CNT) as a
component of the charge has developed, according to which the carbon phases are formed by a self-sustaining
reaction. The synthesis conditions and properties of nanocomposite materials obtained by compacting the
mechanically alloyed charge of Fe-Ti-CNT, Ti-Cu-CNT and Y-Cu powders at the first technological stage are
considered. Basic regularities and physical mechanisms of formation of reinforcing nanoparticles of carbides and
oxides directly in the metal matrix of the composite are established. Microstructure and mechanical
characteristics of TiAlSiN and TiAICrN thin films obtained by vacuum-arc method (3) were studied by modern
research methods. The effect of Si and Cr dopants on the mechanical characteristics of thin solid single- and
multilayerd coatings of the TiAIN system has studied. For the first time, TiAlSiN thin films with a graded
composition were obtained and a comprehensive study of their microstructure and mechanical characteristics was
performed. The mechanisms of crack formation in thin films TiAlSiN and TiAICrN are established, for the
explanation of which an energy model is proposed, which is based on the calculation of the irreversible dissipative
work of the load on the indenter. The corrosion resistance of coatings has been studied in detail and the structure
of the layered oxide scale formed on the surface of the coating at high-temperature annealing has been studied for
the first time.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:
IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:

CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:



ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikarii:

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

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Makapa Bonogymup ApceniiioBuy

2. Makara Volodymyr A

KBasigikanis: 01.04.07, 01.04.13
InenTudikarop ORCHID ID: He sactocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiiHHSL:

InenTudikarop ROR: He zacrocosyerscs

CeKTOop HayKH: He 3aCTOCOBYETHCS

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Makapa Bonogumup ApceHniiioBud

2. Makara Volodymyr A

KBasigikamis: 01.04.07, 01.04.13
InenTudikarop ORCHID ID: He sactocosyerbcs
JoparkoBa iHpopmamist:

IloBHe HaliMeHyBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHoOCTI:

Cdepa ynpasiriHHS:



InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aThKOBI:

1. TarapeHKo BasieHTHH AHLIpiiOBUY

2. Tatarenko Valentyn A.

KBasigikamis: 01.04.07

InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa iHdpopmamnist:

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

Micue3HaxoO KeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. IBaxnenko Cepriit OsekciiioBn4

2. Ivahnenko Sergiy O.

KBasmigikamis: 05.02.01

InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBY€ETHCS

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. ToBcTtonuTkin OnekcaHap [BaHoBrY



2. Tovstolytkin Oleksandr I.

KBasigikamis: 01.04.11

ImenTudikarop ORCHID ID: He zactocosyetbcs

JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Penensentu

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BaacHe IlpizBuie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Jmutpyk Irop MukonainoBmuy

Imutpyk Irop MukonainoBmuy

IOpuenko T.A.



