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Pedepar:

1. Incepraris npucBgYeHa BCTAHOBJIEHHIO 3aKOHOMipHOCTEN (OPMyBaHHS CTPYKTYpH HagnmposigHux Nb-Ti-
CIUIaBiB Yyepe3 BIJIUB iHTEHCUBHOI IIACTUYHOI fedopmaliii, TepMoMexaHiyHOI 06POOKU Ta BU3HAYEHHIO
B32€MO3B'SI3Ky MiXK ITapameTpamy 06po6OK, XapaKTepUCTUKAMU CTPYKTYPH i Pi3MKO-MeXaHiUHUMU BJIaCTUBOCTSIMHU.
Brniepmie 3acrocoBanuil 1o Nb-Ti-cnaBiB MeTO[ 6araTOLMKIOBOTO «0CaIKyBaHH-BUIABII0OBaHH» (BOB) npuBiB
IO peasizanii B HUX BUCOKOANCIIEPCHOI i OHOPiAHOI CYyOMIKPOKPUCTAIIYHOI CTPYKTYPH, SIKa CIPUsiE€ ePEeKTUBHOMY
posmany MmetactabisibHOro TBepAoro po3uuny. [lpouec sunineHHs 0-Ti-¢da3u IpUCKOPIOETHC, ii 06'eMHa YacTKa
36inbuIyeThCs. Lle 3abe3nedye NigBUIeHHS TYCTUHU KPUTUYHOTO CTPYMY, JC, HAIIIPOBiIHUKIB, BUTOTOBJIEHUX 3
BUKOPHUCTaHHIM aHoro merony. [IposenenHss BOB Takoxk 3a6esmnevye 36ipmeHHs MiffHOCTI i mactruyHocTi Nb-Ti-

CIJIaBiB. BCTaHOBJIEHO 3aKOHOMIPHOCT] B3a€MO3B'SI3KY I1apaMeTPiB MeXaHIKO-TepMiYHUX 0OPOOOK 3 CTPYKTYPHUMU



xapakTepucTvkamu BuaineHs o-Ti-¢a3u i piBHeM Jc B Nb-Ti-HannposigHukax. [TokaszaHo, 1o 119 TOCSITHEHHS
BrCOKoro Jc 06'emHa yactka o0-Ti-¢da3u noBuHHA 6yTH MaKCHMAaJIbHO BEJIMKOIO, a il ONTUMAaJIbHUN PO3MIp ITIOBUHEH
3abe3nevyyBaTUCs CTylIeHEM 3aKJII04HOI feopmaliii. BurotosieHi goBromipHi 6araroxusnbHi Nb-Ti-HagnpoBigHUKY
pi3HMX KOHCTPYKLil 3 nifgBuieHow Jc ~ 3,6%105 A /cm2, B=5 Ti1. OpepskaHi IPOBiGHUKY Oysu NlepeiaHi 3aMOBHUKY
ILJIs1 BATOTOBJIEHHS MarHiTHOI CUCTEMHU BMCOKOIPAIi€HTHOTO KPiOMarHiTHOro cernaparopa. Bukopucrosywodu
PO3p0o06JIeHi ONITUMAaJbHI peXkuMu, ofepkaHo Nb-Ti-HagIpoBiIHUK 3 peKOPIHOK CTPYMOHECYYOI0 3aTHICTIO ~
4*105 A/cm2, B=5 Ti.

2. The dissertation is devoted to establishing the regularity of structure of superconducting Nb-Ti alloys formation
under the influence of various factors intensive plastic deformation, diffusion decomposition and determining the
relationship between the parameters of influences, of the structure characteristics and physico-mechanical
properties. First applied to Nb-Ti alloys, the multi-cycle method «upsetting-extrusion» led to implementing them
in a finely dispersed and homogeneous sub-microcrystalline structure. The formation of such structures
contributes to the effective decomposition of the metastable solid solution. The process of separation o-Ti-phase is
accelerated and its volume fraction increases. This improves the Jc of superconductors made by technology using
this method. Holding the MUE also provides increased strength and ductility of Nb-Ti alloys. The improvement in
the mechanical characteristics breakage of fibres were reduced, and the elongated of superconductor increases.
The regularities of interrelation of parameters of mechanical-thermal influence (degree of pre-strain, temperature
and time of intermediate and final heat treatments, the number of heat treatments, the degree of deformation
between the heat treatments and the degree of final deformation) with characteristics of the separation in o-Ti-
phase, and level of Jc in Nb-Ti superconductors. It is shown that to achieve high current-carrying ability of the
volume fraction of o-Ti-phase should be as large, and its optimal size to provide the final degree of deformation.
Made of long multi-strand Nb-Ti superconductors of different designs with high current-carrying capacity (up to ~
3,6%105 A/cm2 at B=5 T). The obtained conductors were handed over to the customer for the manufacture of the
magnetic system high-gradient cryomagnetic separator. Using the developed optimal regimes obtained Nb-Ti
superconductor with the record current-carrying capacity (4*105 A/cm2, B=5 T).
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