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Pedepar:

1. ®aprymHa 10.B. ®a3oBi piBHOBary, CTpyKTypa i BIaCTUBOCTI CILJIaBiB CUCTEM TUTAHY i 3as1i3a 3 d-meTanamu, p-
enemeHTamu i P3M. - KeanigikaniiiHa HaykoBa Ipals 3a CyKyIHicTIo cTareil. [lucepralist Ha 3006yTTsS. HAYKOBOTO
CTYIleHsI IOKTOPa XiMiYHUX HayK 3a crenianbHicTio 02.00.04 - ¢iznyHa ximis. [HcTuTyT Ipobaem
Marepiasnio3HascTBa iM. I. M. ®pannesuya HAH Ykpainu, Kuis, 2021. lucepTalist npucssiueHa NooyAoBi Aiarpam
crany notpiniaux cucteMm Ti—{V, Zr, Co, Ni, Ga}-Sn, Zr-Co-Sn, Ti—-{V, Cr}-Si, Fe-P3M-{C, Co, Ni}, a TakoX gesKux



MOABIMHUX Y LIMPOKOMY KOHLEHTPALIITHOMY i TEMIIEPATYPHOMY iHTEpBasIax. BUKOHAHO TEPMOIMHAMIYHUI OIUC
cucremu Ti-Ni-Sn. Po3paxoBaHO eHTasbIIil0 YTBOPEHHS MOTPiitHuX croyayk Ti5GaSn2, TiNi2Sn, TiNi2Sn, Ti2Ni2Sn
ta TiSNiSn3. 3naiineni HoBi ciosyku Ce5Nil9, TiSGaSn2Ta Ti2Ni2Sn i BCTaHOBJIEHO iX KpUCTaliuHy CTPYKTYPY.
Briepie BU3HA4€HO KPUCTAJIIUHY CTPYKTYpY criosyku Zr5Co6Sni8. [IpoBeieHO NOPiBHSIbHUI aHai3 6y10BU
IiarpaM CTaHy BUBYEHHUX CHUCTEM 3i CIIOpPiJHEHNMHU Ta BUSBJIEHO 3arajibHi 3aKOHOMIpPHOCTI 6yZj0BU Ziarpam CTaHy
MX cucTeM. 3pobiieHo IPOrHo3 6yoBY Jiarpam crany HeBuBueHUx cucteM Fe-P3M-Co. Kito4oBi ciioBa: TUTaH,
3aJ1i30, epexiiHi METaJIM, PifKiCHO3EeMEIIbHI METAJIH, Jliarpama CTaHy, JIKBifgyc, COinyc, i30TepMiYHMI ITepepis,
NIOJIITEPMIYHUM IIEPEPI3.

2. Fartushna I. Phase equilibria, structure and properties of alloys of titanium and iron systems with d-metals, p-
elements and REM. - Qualifying scientific work ascollection of cientific manuscripts. The Doctor of Science thesis
by speciality 02.00.04 - physical chemistry. I.M. Francevich Institute for Problems of Material Science, NAS of
Ukraine, Kyiv, 2021. The thesis is devoted to the construction of phase diagrams of ternary systems Ti-{V, Zr, Co,
Ni, Ga}-Sn, Zr-Co-Sn, Ti-{V, Cr}-Si, Fe-R-{C, Co, Ni} and some boundary binaries in wide concentration and
temperature ranges. The intermetallic compounds and miscibility gap in liquid phase in the La-Fe system were not
confirmed. Most remarkable feature of La-Fe-C system involves isolatedmiscibility gap in liquid phase L1 + L2 and
formation of ternary compound La3,67FeC6 (o) (La3,67FeC6, hP24-P63 /m). It is shown that o is formed by peritectic
reaction at 1250 °C. An expert evaluation of the published data on phase equilibria was performed for Fe-Ce-C and
Fe-Nd-C systems. The absence of a miscibility gap in liquid phase, in contrast to La-Fe-C system, confirms the
conclusion that the shape of liquidus curve of La-Fe system determines the appearance of a miscibility gap in La-
Fe-C system. A new binary compound Ce5Nil9 was found. Its crystal structure was determined (Ce5Co19, hR72-R-
3m). Ce5Nil9 is formed by a peritectic reaction at 1123 °C. New ternary compounds Ti5GaSn2 (Nb5SiSn2, tI32-

14 /mcm)and Ti2Ni2Sn (U2Pt2Sn, tP20-P42 /mnm) were found and their crystal structure was established. The
crystal structure of the ternary compound Zr5Co6Sn18 was determined for the first time.The thermodynamic
description of the Ti-Ni-Sn system is carried out. The enthalpies of formation of ternary compounds Ti5GaSn2,
TiNi2Sn, TiNiSn, Ti2Ni2Sn and Ti5NiSn3 have been calculated. It is shown that ternary compound (Co,Fe)17La2 (o)
(Th2Zn17, R-3m) is formed by peritectic reaction at 978 °C and has a wide homogeneity range from 46 to ~78 % Co
at solidus temperature. It was found that compounds Ce2Fel7 and Ce2Co17 and Laves phases Fe2Ce and Co2Ce
continuous solid solutions Ce2(Co,Fe)17 and Ce(Co,Fe)2. The Laves phases Fe2Ce and Ni2Ce also form a continuous
solid solution Ce(Ni,Fe)2. An expert evaluation of the published data on phase equilibria was performed for the Fe-
Mn-Ce system. There are two ternary compounds FellMn6Ce2 (o1) (Th2Nil7, hP38- P63 /mmc) and Fe5Mn7Ce (02)
(ThMn12, tI26-14/mmm), which are formed by peritectic reactions and have wide homogeneity regions. A
comparative analysis of the studied and related systems was performed. All systems are divided into two groups:
systems with weak ternary interaction and systems with strong or middleternary interaction. Systems with weak
interaction are formed by binary systems, in one of which binary compounds are not formed. In all boundary
binary systems that form a ternary system with a strong ternary interaction, binary compounds are formed. The
first group includes systems Ti-MIV-VI-p-element, Fe - MVIII - R and Ti- Sn-Ga, Fe-Mn-Ce, the second - systems
Ti = MVIII - Sn, Zr-Co-Sn, Fe-P3M-C. A prediction of the phase diagrams of unstudied Fe-R-Co systems is made.
The systems Ti - MVII-VIII- Sn and Zr-Co-Sn are characterized by a noticeable ternary interaction and,
consequently, the formation of ternary compounds, because in all boundary binary systems compounds are
formed. The number of ternary compounds in the Ti - MVII-VIII, Ib - Si systems is much higher than in the Ti -
MVII-VIII, Ib - Sn systems. The largest number of ternary compounds is formed in systems of cobalt and nickel,
the least - in systems of iron and copper. This representthe increase of energy of binary interaction in systems
from manganese to cobalt / nickel and a sharp decrease to copper, which correlates with number of valence
electrons of metal MVII-VIII, Ib. The most typical ternary compounds in the MIV-VI-MVII-VIII, Ib-Sn and Ti-MVII-
VIIL, Ib-Sn systemsare Heusler phases MIM2Sn (for titanium systems - TiMSn, half-Heusler phase, HH) and
MIM2285n (for titanium systems - TiM2Sn, Heusler phase, H). The temperature formation of these compounds also
has a parabolic dependence on number of valence electrons of metal MVII-VIII, Ib. The temperature formation of
H phases is higher than HH phases. This is due to order and occupation of crystallographic positions in structure



of H phases, while structure of HH phases is subtraction phase with respect to H. Changing method of formation
of Heusler (H) and half-Heusler (HH) phases from number of valence electrons are opposite. Thus, the TiM2Sn
phases with cobalt and nickel melt congruently, with copper - is formed in the solid state. TiMSn phaseson the
contrary, with cobalt are formed in the solid state, with nickel and copper -by peritectic reaction. Keywords:
titanium, iron, transition metals, rare earth metals, phase digram, liquidus, solidus, isothermal section, vertical
section.
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