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1. OcobauBocCTi popMyBaHHS i BIaCTUBOCTI iHTEpMeTaiiB, Kap6iniB NepexiTHUX MeTasliB Ta HAHOKOMIIO3UTIB Ha iX

OCHOBI

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

Pedepar:

1. Inceprauiiina po6oTa 06’eJHye B COOi TPU HAINIPSIMKU €KCIIEPUMEHTAJIbHUX JOCTIIKEeHb Y PaMKax €JJMHO]
KOHLenii ¢opMyBaHHS KPUCTAJIiYHOTO cTaHy: 1) BUBYeHHsI (pa30BUX PiBHOBAr Ta 0CO6IMBOCTEN POPMYBaHHS
KPUCTAIIYHUX CTPYKTYp NOTPiliHuX ranifis P3M, 2) BU3HaU€HHSI MeXaHi3My YTBOPEHHS Kap06ifHuUx (a3 B IpoLeci
MexaHOoXiMiuHOi (MX) 06po6ku K noagifiHoi muxtyu Me-BHT, Tak i 6e3nocepeHbO B METAIIYHINM MaTpULli IpU
CTBOPEHHI HAHOKOMIIO3ULIIMHMX MaTepiais; 3) HOCiIKeHHS] MiKPOCTPYKTYpPU, MEXaHIYHUX XapaKTePUCTUK Ta
KOPO3iMHOI CTIMKOCTi TOHKUX TBepAuX MiBoK TiAlSiN Ta TiAICrN, onepskaHUX BaKyyMHO-AyrOBUM METOJOM. B
pe3yJbTaTi IOBHOMY KOHIIEHTPALiliHOMY iHTepBasli N0OY[0BaHi i30TepMivHi epepisu giarpam CTaHy MOTPIMHUX
MmetasneBux cucteM Ti-Al-Ga, Ni-Al-Ga ta Y-Cu-Ga, a Tako>X BCTaHOBJIEHO 0COOIMBOCTI (POpMyBaHHsI Ta Qi3nyHi

XapaKTePUCTUKY cepiil O6J1M3bKOCIIOPiTHEHUX CIIOJyK ckianiB Me(Men,Ga)4 tTa Me(Men,Ga)3, siki icHyIOTb B cucTemMax



{Y,Dy}-Cu-Ga, Gd-Al-Ga Ta Dy-Mn-Ga (1). Po3p0o6s1eHO HayKOBY KOHILETILiI0 MeXaHi3My YTBOPEHHS Kap6igHux 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 3a3Ha4eHi Kap6iny d-meTaniB popMyIOThCS B
OCHOBHOMY 32 PaXyHOK CaMOMiATPUMYBaHOI peakuii. PO3risiHyTO yMOBU CUHTE3Y Ta BJACTUBOCTI KOMIIAKTHUX
HaHOKOMITO3ULIMHKX MaTepialiB, OTPUMaHUX i3 3any4yeHHAM MX aktuBalii nopomkosux cymimei Fe-Ti-BHT, Ti-
Cu-BHT Ta Y-Cu Ha nnepmomy TeXHOJIOTIYHOMY eTalli iX cuHTe3y. BcTaHOBJIeHI OCHOBHI 3aKOHOMipHOCTI Ta (pi3nyHi
MeXaHi3MM OPMYBaHHS 3MilJHIOIOUMX HAHOYACTUMHOK KapoOifliB Ta OKCUAIB 6€3110CepeiHbO B METAJIEBIN MaTPUL
KOMIIO3UTY. 3 BUKOPUCTAaHHAIM Cy4aCHUX METOMIB TOCIIIKEHHS BUBYEHO MIKPOCTPYKTYPY Ta MEXaHIYHi
xapakrepuctuku niiBok TiAlSiN ta TiAlCrN, onepskaHuX BaKyyMHO-IyTOBUM MeTOAOM (3) Ta [LOCIIiIP)KEHO BILJIUB
neryBaHH4 Si Ta Cr Ha ME€XaHi4YHi XapaKTePUCTUKMA TOHKUX TBEPAMX MOHO- Ta 6araTolmapoBUX IIOKPUTTIB CUCTEMU
TiAIN. Bnepue BakyyMHO-IyTOBUM METOJOM OJEP>KaHO TOHKI IiBKu TiAISiN 3 KOMIO3ULIIMHO rpagyioBaHUM
CKJIaIOM, TIPOBEJIEHO KOMIUIEKCHE JOCIIIKEHHS iX MIKDOCTPYKTYPU Ta MEXaHIYHUX XapaKTEPUCTUK. BCTaHOBJIEHO
MexaHi3aMu TpiluHOyTBOpeHHs Y TOHKUX IliBKax TiAlSiN i TiAICrN, 115 nosicHeHHS SIKUX 3aIIPOIIOHOBAHO
€HepPreTUYHy MOJIeJIb, 110 I'PYHTYEThCSI HA 00YMCIIEHHI HE3BOPOTHOI JUCHUNIAaTUBHOI POOOTH HaBaHTaKEHHS Ha
iHpeHnTop. JletaqbHO BUBYEHO KOPO3iiiHY CTIMKICTh IOKPUTTIB Ta BIEpPIIE SOCIIIKEHO CTPYKTYPY LIapy OKAJIMHU,

1110 YTBOPIOETHCS HA MTOBEPXHi IOKPUTTS MIPY 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 TiAICrN 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, TiAISiN 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.
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