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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. BB sieTy104Mx €JIEMEHTIB Ha IIPOLIECU KPUCTali3allil, CTPYKTypY Ta BJIACTABOCTI KOHIEHCATIB Mifli

2. The influence of alloying elements on the crystallization processes, structure and properties of copper
condensates

Pedepar:

1. Inceprais npucBgYeHa po3po6l1li eKCIIepUMEHTaIbHOI TEXHOJIOTII i TEOPETUYHUX YSIBIEHb OJlepKaHHS
BHCOKOMIIIHUX TEPMIYHO CTabiIbHUX HAHOCTPYKTYPHUX METaJliB Ha OCHOBI Mifi. loCIIiI>KeHO CTPYKTYpy Ta PiznKo-
MeXaHiyHi BJIJaCTUBOCTI BilOKpeMJIeHUX Bif, minkiaanok dossr 6iHapHux cuctem Cu-Ta, Cu-Mo, Cu-Co.
BcraHOoBIIEHO, MO TaHTas i MOJIiOEH MaloTh MOAKUGIKYIO4y [il0 Ha BAKYYMHI KOHAEHCATU Mifli, TOApibHI00YY ii
3€pPEeHHY CTPYKTYpy Io po3mipiB meHuie 100 HM. 3anponoHoBaHo ¢idnuHy Mozesib GOpMYyBaHHS 3€pHOIPAaHUYHUX
cerperatliil aTOMiB TaHTajy abo MOJIiOJeHy Ta MaTeMaTUYHe CIiBBiAHOLIEHHS, 110 A€ 3MOTy OL[iHUTH HEoOXigHUI
BMICT JIETYIOYMX €JIEMEHTIB 17151 GOPMYBaHHS 33JaHOTO PO3Mipy 3€pHA MaTPUYHOTO MeTaly. EKkciepuMeHTanibHO
BUSIBJIEHO Ta OJlep’Kajlo TeOpeTUYHe MOSICHEHHS OibIl BUCOKe 3Ha4eHHs KoedinienTa Xonna-Iletya B

IIBOKOMIIOHEHTHUX KoHAeHcaTtax Cu-Mo i Cu-Ta B OpiBHSHHI 3 0IHOKOMIIOHEHTHOIO Mifft0. BcTaHOBIEHO, 1110



TeMIIepaTypa II04aTKy POCTY 3epHa MigHOI MaTPULLi B 3aJI€3KHOCTI Bifj TUILY i BMICTY JIEIYIOYOTO €JIEMEHTA MOXKE
nocsiratu 700-900°C. TlokazaHo, 1o cTabisnizallis 3epeHHOI CTPYKTYPHU [IpY HarpiBaHHI BiOyBa€eThCs Yepes
(OopMyBaHHS CUJIPHUX MDXKaTOMHMUX 3B'S13KiB MK CerperylouMMy aToMaMu TaHTajly abo MosibfeHy i atTomamu
MifHOi MaTpuni. JlonaTkoBui cTabini3yiounii BIVINB HAAAIOTh YaCTUHKU pyroi ¢asu. Kiovosi cyioBa:
3epHOTrpaHNyHi cerperatlii, po3mip 3epHa, BakyyMHa KOHJI€HCallisl, TepMiuHa CTabisIbHiCTb, HAHOCTPYKTYPA,
MiLIHICTb, TBEPAICTD, €JIEKTPOIPOBiAHICTD.

2. The dissertation is devoted to the development of experimental technology and theoretical concepts of
obtaining high strength thermally stable nanostructured copper-based metals. The structure of Cu-Ta, Cu-Mo,
Cu-Co binary systems foils was investigated. Tantalum and molybdenum have been found to have a modifying
effect on copper vacuum condensates refining its grain structure to sizes smaller than 100 nm. A physical model
for the formation of grain boundary segregation of tantalum or molybdenum atoms and a mathematical relation
that allows to estimate the required content of alloying elements to form a given grain size of a matrix metal are
proposed. A higher value of the Hall-Petch coefficient in the two-component Cu-Mo and Cu-Ta condensates
compared to single-component copper was experimentally observed and explained theoretically. It is established
that the temperature of the beginning of the copper matrix grain growth depending on the type and content of the
alloying element can reach 700-900°C. It is shown that the stabilization of the grain structure during heating
occurs through the formation of strong interatomic bonds between the segregating tantalum or molybdenum
atoms and copper matrix atoms. Keywords: grain boundary segregation, grain size, vacuum condensation, thermal
stability, nanostructure, strength, hardness, electrical conductivity.
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