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1. BriyB JIeTyBaHHS Ha CTPYKTYPY Ta BJIACTUBOCTI €BTEKTUYHUX Ta JJOEBTEKTUYHUX TUTAH-OOPUIHUX i TUTAH-
CUJTILUI0-60PUHUX CIIJIaBiB

2. Influence of alloying on structure and properties of eutectic and hypoeutectic titanium-boride and titanium-
silicide-boride alloys

Pedepar:

1. Incepranist npucs'syeHa mpobaeMam po3poOKY HOBUX TUTAHOMATPUYHUX KOMIIO3UTIB 3 60PUIHUM Ta CUJLUI0-

60pUIHUM 3MiLIHEHHSIM, IEPCIIEKTUBHUX [1J151 3aCTOCYBAHHS 5K KapOMIllHUI MaTepiai i 3HOCOCTilKi KapoMmilHi

HOKPUTTSL. Y po0OOTi BIIEPIIE IPOBEAEHO CUCTEMATAYHE AOCIIIPKEHHS i BU3BHAYEHO BIUIUB BMiCTy O0PY Ha CTPYKTYPY

Ta B1aCTUBOCTI craBiB Ti-6 Al + 0-2% (mac.) B ta Ti-6 Al-4 V + 0-2,5% (mac.) B. JlocigkeHo CTPyKTypy Ta
BJIACTMBOCTI CIIAaBiB, CKJIaJ, MAaTPULIi SIKMX BiIIIOBia€e CKJIanaM MPOMUCJIOBUX )KAPOMILIHMX TUTAHOBUX MaTepiais.
Brniepiie cucteMaTU4YHO JOCIIIIKEHO BIUIUB JIETYIOUMX NOOABOK P- esneMeHTiB (Al, Si Ge, Sn) i d-metanis (V, Nb, Zr)

Ha CTPYKTYPY Ta (i3NKO-MeXaHiuHi BJIaCTUBOCTi €BTEKTUYHUX (JOE€BTEKTUYHUX) cI11aBiB y ABodasHux (Ti) + (TiB) ta
y cymixHUX TpudasHux obsactsx norpiriHux cucrem Ti-B-X (me X - Al, Si, Ge, Sn, V, Nb); Ha cTpykTypy Ta



Bj1acTMBOCTI JBo(Pa3Hux (Ti) + (TiB) criasiB yoTupukoMnoHeHTHUX cucreM Ti-Al-B-X (me X - Si, Ge, Sn, Zr, V, Nb)
nipu BMicTi amominito 10% (at.). Y cucremi Ti-Ge-B Briepuie 3HaiineHo TepHapHy ¢asy Ti6Ge2B i Tpudasny
eBTekTuKy (Ti) + Ti6Ge2B + (Ti5Ge3), sika Mae BUCOKOJMCIIEPCHY CTPYKTYPY i NepCleKTUBHA [J151 PO3POOKU HOBUX
Marepiazis. Briepiue cucTeMaTUYHO OOCIIIKEHO BIUIMB JIETYBaHHS aJIIOMiHiEM, OJIOBOM i IUPKOHIEM Ha CTPYKTYPY
Ta BJIACTUBOCTI CIIaBiB Ha OCHOBI Tpu@a3sHoi eBTekTUKH (Ti) + Ti6Si2B + (Ti5Si3). BcTaHOBIEHO B3a€EMO3B'SI30K MiXK
CTPYKTYpOIO Ta BJIACTMBOCTSIMU CILJIaBiB Ha OCHOBI JB0da3HOi TUTAaH-O60pUAHOI Ta TpUPa3HOi TUTAH-CUILUI0-
60punHOi eBTeKTUK. OTPUMaHO TUTAH-CUJILUI0-00PUAHI CIIJIaBU 3 BUCOKUM PiBHEM YKapOMIIIHOCTI. KytouoBi
CJIOBa: TUTAHOMAaTPUUHI KOMIIO3UTHU, €BTEKTUYHI CIIJIaBY, 60pu], ¢pasa, eBTEKTUKA, TBEPLICTh, MilIHICTb,

>KapOMILHICTh, IJIACTUYHICTb, 3MillHEHHSI.

2. The thesis is devoted to problems of development of new titanium-matrix composites with bor-ide and silicide-
boride reinforcements, which are promising for applications as a heat-resistant material and wear-resistant and
heat-resistant coating. Systematic studies were carried out for the first time, and the influence of boron content
on microstructure and properties of alloys Ti-6Al + 0 2 wt.% B and Ti-6A1-4V + 0 2,5 wt.% B were ascertained. The
structure and properties of alloys, the matrix com-positions of those correspond to the high-temperature
industrial Ti materials, are examined. Systematic studies of the effect of alloying additions of the p-elements (Al, Si,
Ge, Sn) and d-metals (V, Nb, Zr) on the structure and properties of eutectic (hypoeutectic) alloys in the two-phase
(Ti) + (TiB) and three-phase adjacent regions of ternary systems Ti-B-X (where X is Al, Si, Ge, Sn, V or Nb); as well
as two-phase (Ti) + (TiB) alloys of quaternary Ti-Al-B-X systems (where X is Si, Ge, Sn, Zr, V or Nb) at Al content of
10 at. % were performed for the first time. A ternary phase Ti6Ge2B and three-phase eutectic (Ti) + Ti6Ge2B +
(Ti5Ge3) with highly dispersed structure, which is promising for the development of new materials, were firstly
found in the Ti-Ge-B system. Systematic studies of the effect of alloying with Al, Sn and Zr on the structure and
properties of alloys based on the three-phase eutectic (Ti) + Ti6Si2B + (Ti5Si3) were executed for the first time.
Relationships between structure and properties of alloys based on titanium-boride two-phase and titanium-
silicide-boride three-phase eutectics were es-tablished. The titanium-silicide-boride alloys with high level of heat-
resistance were obtained in the present work. Keywords: titanium matrix composites, eutectic alloys, boride,
phase, eutectic, hardness, strength, high-temperature strength, ductility, reinforcement.
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