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1. OEPYKAHHS JKAPOMILIHMX CITJIABIB CUCTEM Cu-V TA Cu-Cr-Zr-V B YMOBAX EJIEKTPOHHO-
[TPOMEHEBOI JINUBAPHOI TEXHOJIOT'TI

2. PRODUCTION OF HEAT-RESISTANT ALLOYS OF THE Cu-V AND Cu-Cr-Zr-V SYSTEMS IN THE CONDITIONS
OF ELECTRON-BEAM CASTING TECHNOLOGY

Pedepar:

1. Y nuceprauii nocaimkeHo ofep>XKaHHs JIMTUX HU3bKOJIETOBAHUX >KAPOMILIHMX MiJHUX CIIJIaBiB €JIEKTPOTEXHIYHOTO
IIPM3HAYEHHS B YMOBAX €JIEKTPOHHO-IIPOMEHEBO] JIMBAPHOI TexHOJI0Tii. O6IPYHTOBaHI 3aKOHOMIPHOCTI BILJIUBY
JIETYBaHHS Ha BJIACTMBOCTI MiTHUX CIIJIaBiB Ta IPOBENIEHO PSJ, €KCIIEPUMEHTANbHUX AOCHII>)KEHb, HA OCHOBI IKUX
BM3HA4YaBCsl ONTUMAJIBHUI BMICT JIETYIOUMX eJIeEMEHTIB. [loka3aHo, o0 BMiCT BaHaZjio B criasi fo 0,3 mac.%
I03BOJIsSlE OTPUMYBATH PiBHOMIpHUII PO3IOAiN APiGHOAUCIIEPCHUX CPEePUYHUX BKIIIOUEHb BaHA/IIO (4O 2 MKM).
[TokasaHo, 1110 BTOPMHHA IlepeliaBKa cIiiaBiB Cu-V iHIYKUiAHOIO II7IaBKOIO HE IIPU3BOAUTD 10 3HUKEHHS
BJIACTUBOCTEMN CIJIaBy. MOZIEIIOBaHHSIM JIOBEIEHO BU3HAYAIbHY POJIb KOHBEKTUBHUX IIOTOKIB B [IEPEMIlIIEHH]

Ipi6HMX BKJIIOYEHb BaHAil0 B MiTHOMY pO3ILyIaBi (32 YMOBM HE3HAYHOI KiJIbKOCTI BaHAJil0) Ta BUBHAYEHO



0COO6JIMBOCTI BIIJIMBY NapaMeTPiB 3aJIMBKU HA PO3IOLLII JIETYIOUMX €JIEMEHTIB IicjIs KpUCTali3aLii.
ExkcriepyMeHTaIbHO NOBELEHO MOXKJIIUBICTb CYTTEBOTO 3MEHIIEHHS KiJIbKOCTi XpOMY Ta LJMPKOHIIO B MINXTI [1pU
JIeTyBaHHI BaHaJlieM XpPOM-LIMPKOHieBUX 6pOH3. Taki CIlJlaBU MalOTh BUCOKY €JIEKTPOIIPOBiIHICTh Ta MEXaHiuHi
BJIACTUBOCTI 3a MigBUIIEHUX TEMIIEPATYP, 110, IIPY IIPOCTIILiN TEXHOJIOTI] Ofep>KaHHS CIJIaBiB, IOPIBHIOIYU 3
HaNOiIbLI IMPOKO BUKOPUCTOBYBAaHMMU METOJAMU ITIOPOLIKOBOI MeTayprii, MoKasye AOLiIbHICTb iX BUIJIABKU

METOJaMU €JIEKTPOHHO-TIPOMEHEBOI JIMBAPHOI TEXHOJIOTII.

2. The dissertation examines the production of cast low-alloy heat-resistant copper alloys for electrotechnical
purposes under the conditions of electron-beam casting technology. The regularities of the influence of alloying
on the properties of copper alloys were substantiated, and a number of experimental studies were conducted, on
the basis of which the optimal content of alloying elements was determined. It is shown that the content of
vanadium in the alloy up to 0.3 wt.% makes it possible to obtain a uniform distribution of finely dispersed spherical
inclusions of vanadium (up to 2 pm). It is shown that the secondary remelting of Cu-V alloys by induction melting
does not lead to a decrease in the properties of the alloy. Modeling proved the determining role of convective
flows in the movement of small vanadium inclusions in the copper melt (provided that there is a small amount of
vanadium) and determined the specifics of the influence of casting parameters on the distribution of alloying
elements after crystallization. The possibility of significantly reducing the amount of chromium and zirconium in
the charge when doping chromium-zirconium bronzes with vanadium has been experimentally proven. Such alloys
have high electrical conductivity and mechanical properties at elevated temperatures, which, with a simpler
technology for obtaining alloys, compared with the most widely used methods of powder metallurgy, shows the
expediency of their smelting by methods of electron-beam casting technology.
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