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Tema guceprauii:
1. HaykoBi 3acagu TepmobapuiHoro GopMyBaHHSI HAHOCTPYKTYPHU MaTepiasiB e1eKTPOTEeXHIYHOTO IPpU3HAYeHHs Ha

OCHOBi MgB2 3 BUCOKMM piBHEM HAJIPOBiTHUX BJIACTUBOCTEN

2. Scientific fundamentals of the thermobaric formation of the nanostructure of MgB2-based electrotechnical
materials with high level of superconducting properties

Pedepar:

1. lncepralist npucBsYeHa BUPIlIEHHIO aKTyalbHOI HAYKOBO-TE€XHIYHOI Ip06JeMU CTBOPEHHSI HaIIPOBIAHUX
MarepiasiB eJIeKTPOTEXHIYHOTO TPU3HAYEHHS Ha OCHOBI MgB2, 110 6yJ1a yCHilIHO BUpill€Ha IIJIIXOM BCTaHOBJIEHHS
3aKOHOMIpHOCTEN TepMOO6apUYHOro (OpMYyBaHHS HAANIPOBiAHOI HAHOCTPYKTYPH i MEXaHi3MiB MiHHIHTY. Lle
IO3BOJIMJIO JOCSITY HAaWBUIIMX 32 BiOMI 3 JliTeparypu 3HaueHb HaJ[IPOBIIHUX XapaKTEPUCTHUK i po3pobutu
TEXHOJIOTii BUTOTOBJIEHHSI BUPOOIB 3 BJACTUBOCTSIMU Ta pO3MipaMu, HEOOXiZHUMU [1J1s1 eDEKTUBHOTO iX
3aCTOCYBaHHS y HAJIIPOBIIHUX €JIEKTPUYHUX MAlIMHAX, CTPYyMOOOMEXKYBadax Ta MOTYKHUX MarHitax, 1o
NIPALIOIOTh [IPU TEMIIEPATyPaX KUIIIHHS PigKOro BOLHIO i HEOHY. [ToKka3aHo, 110 BUCOKUM PiBEHb I'yCTUHU
KPUTUYHOTO CTPyMy B MgB2, a TakoX y TBepaux po3unHax MgB2-xOx 3i cTpykTyporo MgB2, nocsaraetbcs 3a



PaxyHOK (pOpMyBaHHSI HAHOCTPYKTYPHY 3 BUCOKMM BMIiCTOM [MCIIEPCHUX BKJIIOYEHb 460 HaHOmapiB Mg-B-O Ta

BUILMX 60PUIiB MarHilo 3a paxyHOK MiHHIHTY Ha TPAHULSIX PO3iay LUX (as.

2. The dissertation is devoted to solving the actual scientific and technical problem of creation of MgB2-based
superconducting materials for electrotechnic which has been successfully solved by establishment of patterns of
thermobaric formation of superconducting nanostructure and pinning mechanisms. This allowed achieving the
highest values of superconducting characteristics than known from the literature and developing manufacturing
technologies of MgB2-based superconducting materials with properties and dimensions necessary for their
effective use in superconducting electric machines, current limiters and powerful magnets operating at boiling
temperatures of liquid hydrogen and neon. It been shown that high level of critical current density in MgB2, as well
as in solid solutions MgB2-xOx with MgB2 structure, is achieved due to forming a nanostructure with a high
content of dispersed inclusions or nanolayers of Mg-B-O and higher magnesium borides by pinning on the
boundaries of these phases.
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