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MoBga guceprTaiiii: Vkpaincbka
Koau TemaTuyHHUX PyOpHK: 31.17.15, 31.15.17

Tema guceprauii:
1. Cucremu Hf-Re—{Al, Si}: da3oBi piBHOBaru, KpucTaiyHi CTpyKTypU Ta BAaCTUBOCTI ¢as.

2. Hf-Re—{Al, Si} systems: phase equilibria, crystal structures and properties of the phases.

Pedepar:

1. Y puceprauiiiHiii po6oTi Briepiie no6ynoBaHo i3oTepMiuHi nepepisu giarpam crany cucrtem Hf-Re-Al i Hf-Re-Si
npu 1000 °C y NOBHMX KOHLEHTPALIMHMX iHT€PBajax i BU3HAYEHO KPUCTAIiYHi CTPYKTYPU TEPHAPHUX CIIOJYK.
BcraHoBseHo icHyBaHHS HOBOI crionyku Hf5Re2Al2 3i ctpykryporo tuy Hf5CuSn3. BusnaueHo obsacti
IIPOTSDKHOCTI [171 TPhOX TBEPIUX PO34YMHIB 3i CTPYKTYpOIo TUIY MgZn2. BuMipsiHO 3Ha4€HHs MiKPOTBEepHOCTi a3 i
BCTAHOBJIEHO, 1IJ0 BOHA 3POCTAE 3i 301/IbII€HHSIM BMICTY PEHilo B HUX. BUKOHaHO po3paxyHKU (YHKIii po3nopiny
esieKTpoHHOI ryctunu crionyk HfRe2 i HfAI2 Ta 3mopenpoBanoi BnopsiakoBaHoi dasu Hf(Re0,5A10,5)2, mo BKasyoTh
Ha MeTaJIiYHMI1 TUII IPOBITHOCTI y HUX. BU3HaYeHO BIJIUB [IPUPOAU P-€JIEMEHTA Ha XapaKTep TeMIIEpaTypHUX

3aJIe)KHOCTe KoedilieHTa TepMo-€.p.c. Ta esekTpoonopy ¢as 3i cTpykTyporo tury MgZn2. [TokazaHo, 1o



€JIEKTPOJHi MaTepianu Ha OCHOBI 3pa3kiB cucrtemu Hf-Re-Al nignaoTbcsi 060pPOTHOMY €J1IEKTPOXiMiYHOMY
riIpyBaHHIO / merinpyBaHHIo. Lle peasnizoBaHO BUKOHAHHSIM IIOCTaBJIEHUX 3aBaHb JUCepTalilfiHOI poOoTH:
IIPOBEJEHHSIM IDYHTOBHOTO aHaJIi3y JiiTepaTypHUX BilOMOCTE, CUHTE30M CILJIaBiB, 3/iiiICHEHHSM (a3oBOro,
CTPYKTYPHOTO i KpUCTaJIOXiMIYHOrO aHai3iB, BUMiPIOBAHHSM XiMiYHMX Ta (i3MYHUX BJIACTUBOCTEM, BUSBJICHHSIM
3aKOHOMIpPHOCTE! YyTBOPEHHS TepHApHUX (a3 Ta ixHix BaacTUBOCTEN. OTpUMaHi eKCIIEpUMEHTAJbHI IaHi Ipo
XapakTep B3aeMoJii KoMIloHeHTiB y cuctemax Hf-Re—{Al, Si}, cTpykrypu Ta BnacTuBocCTi a3, 1110 YyTBOPIOIOTHCS B
LIMX CUCTEMaX, € BOKJIMBUMHU [J1s1 HEOPraHiuHOro MaTepiaso3HaBCTBa. Pe3yibTaT MOKHA BUKOPUCTATH SIK
IOBIZHUKOBUIM Marepia 1jig IPOrHO3yBaHH JiarpaM CTaHy CUCTEM Ta CTPYKTYPU HOBUX iHTepMeTanifis. Jiarpamu
cTaHy OynyTb BHeceHi B 6a3y nanux ASM Alloy Phase Diagram Database (CIIA, IlIBeiinapis, SnoHis).
Kpucranorpadiuni napameTpu TepHapHuX a3 NonoBHATh 6a3y ganux Pearson’s Crystal Data (CILA, IlIseiinapis).

2. In this dissertation complete isothermal sections of the phase diagrams of the Hf-Re-Al and Hf-Re-Si systems
at 1000 °C were constructed for the first time and the crystal structures of all of the ternary compounds were
determined. The existence of a new Hf5Re2Al2 compound with a Hf5CuSn3-type structure was established. The
homogeneity regions were determined for three solid solutions with MgZn2-type structure. The microhardness of
the phases was measured, and it was established that it increases with increasing rhenium content. Calculations of
the electron density distribution function of the compounds HfRe2 and HfAI2 and the simulated ordered phase
Hf(Re0.5A10.5)2 were performed, indicating metallic type of conductivity. The effect of the nature of the p-element
on the temperature dependencies of the thermo-e.m.f. coefficient and electrical resistivity of the phases with
MgZn2-type structures was analyzed. It was further shown that electrode materials based on samples of the
Hf-Re-Al system undergo reversible electrochemical hydrogenation /dehydrogenation. It was realized by fulfilling
the tasks of the dissertation: conducting a thorough analysis of literature, synthesizing alloys, performing phase,
structural and crystal chemical analyses, measuring chemical and physical properties, identifying regularities of
formation of ternary phases and their properties. The obtained experimental data on the nature of the interaction
of components in the Hf-Re—{Al, Si} systems, the structures and properties of the phases formed in these systems
are important for inorganic materials science. The results can be used as a reference material for predicting the
phase diagrams of systems and the structure of new intermetallics. Phase diagrams will be entered into the ASM
Alloy Phase Diagram Database (USA, Switzerland, Japan). The crystallographic parameters of the ternary phases
will complement the database of Pearson’s Crystal Data (USA, Switzerland).
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