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1. Bparaniu T.I. CTpyKTypHi M€xaHi3Mu pO3KJIalaHHs i pylHYBaHH4 iHTepMeETaliZliB IPY B3a€MO/Iii 3 BOGHEM Ta

crHTe3 QYHKUiOHANbHUX HAHOCTPYKTYPHUX KOMIIO3UTIB Ha OCHOBI Iiipyuly TUTAHY

2. Bratanich T.I. Structural mechanisms of decomposition and destruction of intermetallics during interaction with
hydrogen and synthesis of functional nanostructural composites on titanium hydride base

Pedepar:

1. luceprarito NpuCBSYEHO BCTAHOBJIEHHIO CTPYKTYPHUX MEXaHi3MiB PO3KJIalaHHs Ta PyMHYBaHHS IHTEPMETAIi/iB
IIpU B3aeMO/Iii 3 BOJHEM 32 peaKlisiIMU IIPSIMOTO i eCTPYKTUBHOTO TipyBaHHS i CUHTE3y (QYHKIIOHaJIBHUAX
HAaHOCTPYKTYPHUX KOMIIO3UTIB Ha OCHOBI ripuy TUTAHY 3 IOKPALIEHUMHU XapaKTEPUCTUKAMU B PEAKLIIsIX
IeCTPYKTUBHOTO TifIpyBaHHS TUTAaHBMICHMX iHTepMmeTaniniB. [TokaszaHo, o CTPYKTYpHO-(a30BUI MEXaHi3M peaxiiii
IleCTPYKTUBHOTO TipyBaHHs iHTepMeTaliZliB HA OCHOBI TUTAHy IOJIATa€ B iHILIOBaHIN BOGHEM XiMIi4HINA IeCTpyKLii
BUXiJJHUX iHT€pMeTaifiB Ta y pOpMyBaHHI HOBUX (a3: TiApuay TUTaHy i 30iIHEHNX HA TUTAH iHTepMEeTalifiB.
JlecTpyKTUBHUM TifpyBaHHSIM iHTEPMETAiJ[iB CHHTE€30BaHO (PYHKIiOHAJIbHI HAHOCTPYKTYPHi KOMIIO3UTH HAa OCHOBI

rigpuny [y 060pOTHOTO aKyMYJIIOBaHHS BOJIHIO Y LIMKJIaX AECTPYKTUBHE ipyBaHHS - peKoMOiHallis Ta [1Jis



BUTOTOBJIEHHS [€TOHALITHMX [TOKPUTTIB 3 IOKPALIEHMMU MEXaHIYUHUMU BJIACTUBOCTSIMU. BCTaHOB/IEHO MexaHi3M
XiMiqHOi mecTpykKuii iHTepmeTanifiB LaNi5-xAlx npu rigpysaHHi y npucyTHocTi CO i CO2, sKxuii nossrae B
OKMCHEHHi iHTepMeTalifiB Ta iX KOMIIOHEHTIB; 3alIpOIIOHOBAHO CIIOCIO MeXaHO-KaTalliTUYHOI aKTMBallii rifpyBaHHs
iHTepMeTaifiB B yMOBax KOHKYPEHLii 3 MponecamMu OKUCHEHHS. CIOCOO0M JeCTPYKTUBHOTO TiJpyBaHHS
inTepmetanigis TiNi i TiCu cuHTe30BaHO HepYIHiBHI 6€3[10PUCTi KOMIIO3UTH Ha OCHOBI TriIpuly TUTAHY 3
NiABUILEHOIO B 2-3 pa3yu BOJHEEMHICTIO BiIlHOCHO BUXiHUX iHTepMeTasiniB. Po3pob6seHo Ta BUIIPOOYyBaHO
rigpuaHUI aKyMyJIITOP BOJHIO HAa OCHOBI HEepY#HiBHOro koMnosuty 43 % mac. TiH2 - 57% mac. Cu 3 10[IBOE€HOIO
BOJHEEMHICTIO y ITIOPIBHAHHI 3 aKyMYJIATOPaMU Ha OCHOBI Opo1uKy TiFe i HepyiiHiBHOro Komnosury 43 % mac. TiFe

- 57 % mac. Cu, oiep>kaHoro crrocob60M IOpPOIIKOBOI MeTalyprii.

2. The thesis is devoted to determination of structural mechanisms of decomposition and destruction of
intermetallics during their interaction with hydrogen according to reactions of direct and destructive
hydrogenation. It is also devoted to the synthesis of titanium hydride - based functional nanostructural
composites with advanced properties by the destructive hydrogenation of the titanium - contained intermetallics.
It was shown that structure-phase mechanism of destructive hydrogenation of titanium-based intermetallics
consists in initiated by hydrogen chemical destruction of initial intermetallics and in formation of new phases:
titanium hydride and titanium-depleted intermetallics. The functional nanostructural composites on the base of
titanium hydride have been synthesized by intermetallics destructive hydrogenation for reversible hydrogen
accumulation in the cycles of destructive hydrogenation - recombination and manufacturing of detonation
coatings with improved mechanical properties. The mechanism of LaNi5-xAlx intermetallics chemical destruction
during hydrogenation in CO and CO2 media presence has been determined. It consists in oxidation of
intermetallics and their components. Method of mechanical-catalytic activation of intermetallics hydrogenation
under conditions of concurrence with oxidation processes was proposed. Nonvolatile nonporous composites on
titanium hydride base with 2-3 times increased hydrogen capacity as compared with initial intermetallics were
synthesized at the TiNi and TiCu destructive hydrogenation. It was developed the hydride accumulator of
hydrogen on the base of 43 % mass. TiH2 - 57% mass. Cu nonvolatile composite with double hydrogen capacity as
compared with accumulators on the base of TiFe powder and nonvolatile composite containing 43 % mass. TiFe -
57 % mass. Cu obtained by powder metallurgy method.
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