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1. ®i3uko-XiMiuHI 3aKOHOMIPHOCTI IeCTPYKTUBHOTO rifpyBaHHs iHTepMmeTaniniB cucteM Ti-Cu, Ti-Co, Ti-Ni.

2. Physico-chemical regularities of destructive hydrogenation of intermetallics from Ti-Cu, Ti-Co, Ti-Ni systems.

Pedepar:

1. Incepralist pUCBsY€HA BCTAHOBJIEHHIO TEPMOOAPUYHUX YMOB II€PEDIry i 3akoHOMipHOCTEN AUdY3iiiHUX Ta
CTPYKTYPOYTBOPIOIOYMX IIPOLECIB I1if] 4ac AEeCTPYKTUBHOIO riipyBaHHs iHTepMmeTainis cucrem Ti-Cu, Ti-Co, Ti-Ni
Ta CUHTEe3Y QYHKIIOHaJIbHUX HAHOCTPYKTYPHUX KOMIIO3UTIB Ha OCHOBI riipuay TuTany. [IposeneHo
TepMOJVHAaMIYHUI aHasi3 peakuiil B3aeMo[Iii JOCiI)KyBaHUX iHTepMETalifliB 3 BOJHEM. BcTaHOBsIEHO (a3oBuil
MEXaHi3M J€CTPYKTUBHOTO TiApyBaHHA TUTAHBMICHUX IHTEPMETAJII/IIB, KOTPUI TOJIATa€e Y PO3YMHEHHI BOJHIO B
iHTEpMeTalifi, ceNeKTUBHOMY TiipyBaHHIO TUTaHy A0 ['IK rigpuay TMTaHy Ta yTBOPEHHI 30ifHEHMX HA TUTAH (a3
3rifiHo 3 BignoBinHuMU fiarpamamu crany cucreM Ti-Cu (Co, Ni). OTpumaHo He3pyHHOBaHiI HAHOCTPYKTYPHI
KOMIIO3UTH MaTPUYHOI CTPYKTYPHU 3 BKJIIOYEHHSIMU Tiipyuay TUTaHy. JJOCIIiI)KEHO YMOBY Ta MEXaHi3M peKoMbiHaji
IIPOAYKTIB J€CTPYKTUBHOTO TiAPYBaHHS Y BaKyyMi i BOIHEBOMY CEPELIOBUIIi Ta €KCIIEPMMEHTAJILHO BiTHOBJIEHO

BUXIIHUI CKJIaJ, JOCIiIKyBaHuX iHTepmeTanifis npu 1073 K. [TokazaHo, 110 cymapHa MBUAKICTb PeaKIiii



IleCTPYKTUBHOTO TigpyBaHHs iHTepMmeTaniziB cucrem Ti-Cu, Ti-Co, Ti-Ni niMiTyeTbCs nepeBaskHO gudysieo BOAHIO
B iHTEpMeETAasigaxX Ta 3pOCTaE 3 MiABUIIEHHSIM TEMIIEPATYPHU, TUCKY BOJHIO, BMICTY HIiKeJIIO B iHTepMeTasigax
cucremu Ti-Ni Ta KOHUEHTpalii TUTaHy B iHTepMeTaigax cuctemu Ti - Cu. Peakuilo 1eCTpyKTUBHOTO TiipyBaHHS
intepmeranigis cucremu Ti-Cu 3acTOCOBaHO 11 CUHTE3Y HepyHHiBHUX Kommo3uTiB TiH1,9 - Cu 3 nigsuineHow y 2-
3 pa3u BOOHEEMHICTIO y IIOPIBHSHHI 3 riipyuIamMuy iHTEpMETAIiIiB TA [JIs1 BATOTOBJIEHHS NETOHALIMHUX ITOKPUTTIB HA

ocHOBI inTepmeTanigy Ti2Ni 3 mOKpaIeHO MEXaHIYHOIO CTIUKICTIO.

2. The thesis is devoted to the thermobaric conditions and structure-diffusion processes of destructive
hydrogenation of intermetallic in the Ti-Cu, Ti-Co, Ti-Ni systems as well as synthesis of functional nanostructured
composites based on titanium hydride. A thermodynamic analysis of the investigated intermetallic compounds
reactions with hydrogen was carried out. Phase mechanism of titanium intermetallics destructive hydrogenation is
established. It consist of sequential hydrogen dissolving in intermetallics, selective hydrogenation of titanium to
fcc titanium hydride and formation of titanium depleted phases in accordance with corresponding Ti-Cu (Co, Ni)
phase diagrams. The indestructible nanocomposites of matrix structure with titanium hydride inclusions were
obtained. The conditions and mechanism of recombination of destructive hydrogenation products in vacuum and
hydrogen were investigated. The initial compositions of the investigated intermetallics were experimentally
restored at 1073 K. It is shown that the total reaction rate of destructive hydrogenation of intermetallics in Ti-Cu,
Ti-Co, Ti-Ni systems is limited mainly by the hydrogen diffusion in intermetallics and increases with temperature,
hydrogen pressure, nickel content in Ti Ni intermetallics, and titanium content in Ti Cu intermetallics. The
destructive hydrogenation reaction of Ti-Cu system intermetallics was used for the synthesis of non-destructive
TiH1,9 - Cu composites with 2-3 times increased hydrogen capacity compared with intermetallic hydrides and for
making of Ti2Ni based detonation coatings with improved mechanical strength.
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