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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliaai3oBaHOi BY€HOI pagu): [l 35.051.10
IloBHe HalMeHYBaHHSI IOPHUAHUYHOI 0COOH: JIbBiBCHKUMIT HAL[IOHAIbHMI yHiBepcuTeT iMeHi IBana Gpanka
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOM: JILBiBCHLKMII HALliOHALHYI YHiIBEpCUTET iMeHi IBana Ppanka
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTuyHHX PyOpHK: 31.17.15

Tema gucepranii:
1. Cucremu {Sc,Ti,V}-Cu-Al: (pa3oBi piBHOBaru, KpUCTaIiuHi CTPyKTYPH, ME€XaHiuHi Ta eJIeKTPUYHi BJIaCTUBOCTI

2.{Sc,Ti,V}-Cu-Al systems: phase equilibria, crystal structures, mechanical and electrical properties

Pedepar:

1. IsorepmiuHi nepepisu pmiarpam ctany cuctem {Sc,Ti,V}-Cu-Al npu 800°C no6ynoBaHO B IOBHOMY
KOHILIEHTPaLifiHOMY iHTepBaJii 3a [JOIIOMOT0I0 METOIiB PEHTTeHiBCbKOI Au(paKilii, peHTT€ HOCIIEKTPaIbHOTO Ta
Iv(epeHLiaJbHOTO TEPMIYHOTO aHai3iB. KpucTasiuyHi CTPYKTYpY TEPHAPHUX CIOJIYK BUBHAYEHO 3 PEHTT€HIBChbKUX
[IOPOIIKOBUX i MOHOKPUCTAJILHUX JAHUX. BUMIDSIHO MeXaHi4Hi Ta eJIEKTPUYHi BJIaCTUBOCTI OKPEMUX CIIOJIYK CUCTEM
{Sc,Ti}-Cu-AlL VY notpiitHiit cuctemi Sc-Cu-Al nifTBepyKeHO iCHYBaHHS ITSITM TEPHAPHUX CIIOJIYK i BIieple
BCTAHOBJIEHO iCHYBaHHS [JBOX T€PHAPHUX aloMiHiziB Sc6Cu24,1A111,9 ta Sc3Cu7,49Al17,51, a TakO>XX YTBOPEHHS
HEINEePEPBHOTO psLy TBepAux po3unHiB ScCul-xAlx. Po3mmdpoBaHo HOBUM CTPYKTypHUI Tul Sc6Cu24,1A111,9. V
KPUCTaiYHUX CTPYKTYpax CNojiayk cucremu Sc-Cu-Al yTBOpIOIOTbCS cTaTUCTHYHI cymimi aTomiB Cu Ta Al ¥V cucremi
Ti-Cu-Al ninTBepAKE€HO iCHYBaHHS YOTUPbOX TEPHAPHUX CIIOJIYK Ta BU3HAYEHO MEXi iXHiX 0bs1acTeil TOMOTre€HHOCTI
B3JIOBX i30KOHIeHTpaT Ti. BcTaHoBEeHO icHyBaHHS TepHapHOi criosyku Til,15Cu0,09A12,76 npu 800°C. V cucremi
V-Cu-Al BCTaHOBJIEHO iCHYBaHHS TBEPJMX PO3UMHIB 3aMillleHHSI HA OCHOBI YOTUPbOX GiHAPHUX CIIOJYK Ta

BU3HAYEHO MEXi iXHbOI TPOTSIKHOCTI B3[IOBXK i30KOHIEeHTpaT Al. Ha OCHOBi ekcrieprMeHTabHUX JAaHUX BU3HAYEHO



0CO06JIMBOCTI B3aeMofii KOMNOHEHTIB y cuctemax {Sc,Ti,V}-Cu-Al, 3po6s1€HO BUCHOBKYU PO 3aKOHOMiPHOCTI
YTBOPEHHSI TEPHAPHUX CIIOJIYK Y LUX CUCTeMax IIpu nepexozi Bix Sc mo Ti ta V, 3po6sieHO MOPIBHAHHS OJepKaHuX
pe3ysbTaTiB BUMipIOBaHHSI MEXaHIYHUX Ta €JIeKTPUYHUX BJIACTUBOCTEN CIIOJYK.

2. The isothermal sections at 800°C of the phase diagrams of the {Sc,Ti,V}-Cu-Al systems were constructed in
whole concentration ranges using X-ray powder diffraction, energy dispersive X-ray spectroscopy and differential
thermal analysis, and the crystal structures of the ternary compounds were refined on X-ray powder or single-
crystal diffraction data. Mechanical and electrical properties of alloys of the {Sc,Ti}-Cu-Al systems were measured.
In the ternary system Sc-Cu-Al, the existence of five ternary compounds was confirmed. The existence of two
other ternary aluminides was revealed: Sc6Cu24.1A111.9 and Sc3Cu7.49Al17.51, and the formation of a continuous
solid solution ScCul-xAlx were established. A new structure type, Sc6Cu24.1A111.9 was discovered. The crystal
structures of the compounds of the Sc-Cu-Al system are characterized by statistical mixtures of Cu and Al atoms.
Measurements of the specific electrical resistance of the seven ternary compounds confirmed the good electrical
conductivity of alloys based on copper and aluminum. In the Ti-Cu-Al system, the existence of three ternary
compounds was confirmed and the boundaries of the homogeneity regions were defined. The existence of the
ternary compound Til.15Cu0.09A12.76 at 800°C was established. For all of the ternary compounds, measurements
of the microhardness were performed. In the V-Cu-Al system, the existence of substitutional solid solutions on the
basis of four binary compounds was confirmed, and the limits of their extent into the ternary system were
determined along the corresponding Al isoconcentrates. On the basis of the experimental data, the peculiarities of
the interaction of the components in the {Sc,Ti,V}-Cu-Al systems were analyzed and conclusions were drawn
concerning the formation of ternary compounds in the systems on moving from Sc to Ti and V. The mechanical
and electrical properties of the investigated compounds were compared.
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