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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JlocnifgkeHHs 3aKkoHOMiIpHOCTEN (OPMYBaHHS HaHO/BIMHMKOBOI cyo6cTpykTypu ['TIK-MeTasiB npu ix ocajpkeHHi 3
napoBoi ¢pa3y Ta po3po6Ka TEXHOJIOTIYHUX 3aCai BUTOTOBJIEHHS Ha X OCHOBI BUCOKOMILIHMX MaTepiaiB Ta

IOKPUTTIB (PYHKIIOHATIBHOTO NIPU3HAYEHHS

Ha3zBa po6oTH aHTIJIilICbKOIO:

Study of regularities of nano-twined substructure formation in FCC metals and alloys at their deposition from
vapor phase and development of technological basis for producing materials and coating for functional application

Pedepat yKpaiHCBHKOIO:

Jocnimpxeno ymoBr GpopMyBaHHS HAHOZBIHUKOBOI CyGCTPYKTYPH BaKyyMHUX KOHJeHcarTiB ['TIK-meTaniB i crinasiB
HA iX OCHOBI IIPY €JIEKTPOHHO-TIPOMEHEBOMY OCAJI’KE€HI IX KOMIIOHEHTIB B 3aJI€KHOCTI Bif] BJIACTMBOCTEN METaJy Ta
napamMeTpiB ocaakeHHs. [TokazaHo, o nepexif, Bif MiKpo- 10 HAHOPO3MipHOTO MacIITaby 3epeH Ta €JIeMEHTIB
Ccy063epeHHOi CTPYKTYypU BaKyyMHUX KOHZeHcaTiB ['1IK-MeTasiB CyTTEBO 3a71€XXUThb Bif] yMOB iX OCaI>KEHHS
(TemMnepaTypa MigKIagKy, XapaKTEPUCTHKY BaKyyMy, IBUAKICTb OCAIKEHHS Ta iH.), @ BUJ, HAHOPO3MipHOI
CyOCTPYKTYpH BaKyyMHHX KOHAEHCATIB (HAHOBIMHUKOBUI 200 HAHOPPAarMeHTOBaHNI) BUSHAYAETHCS FOJIOBHUM
YUHOM BJIaCTUBOCTSIMU camoro 'LIK-meTasny abo crnjaBy Ha 0ro oCHOBI. BCTaHOBJIEHO 3aKOHOMIPHOCTI BILJIUBY
PO3MipHHUX XapaKTEPUCTUK MIKPO- Ta CyOCTPYKTYPU BaKYyMHUX KOHJIEHCATIB Ha iX M€XaHiYHy IOBEMiHKY Ta (i3nyHi
BJ1aCTUBOCTI. [l0Ka3aHo, 1110 Ha OCHOBI BCTAHOBJIEHUX 3aKOHOMIPHOCTEN METOLAMU €JIEKTPOHHO-TIPOMEHEBOTO
OCaIPKEHHS Y BaKyyMi YMCTUX MeTaJsiB abo cIiiaBiB Ha ix ocHOBI 3 ['1IK cTPyKTypOI0 MOXKHA OTPUMATH
HAaHOCTPYKTYpPOBaHi MaTepiaau y BUIJISIAI TOHKOI (OJIbry ab0 IOKPUTTIB, IKi XapaKTepU3yIOThCSI TIO€IHAHHIM
BUCOKOI MilIHOCTI (B 3-5 pasiB BUILOIO 32 PiBE€Hb, BIACTUBUI LIUM MeTajaM Yy BiilaJleHOMY CTaHi) Ta BUCOKY
€JIEKTPO- Ta TEIIONPOBIAHICTh, BUCOKY MillHICTb Ta BUCOKUII PiBEeHb AeMI(YI040i 30aTHOCTI, BUCOKY MIL[HICTb Ta
Manuii JiHiNHUN KoedilieHT TepMiyHOro po3imyrpeHHs. Taki MaTepiaau MOXYTb 6YTH BUKOPUCTAHI 1115
(OYHKLiOHAJIBHOTO TPU3HAYEHHS IPU BUTOTOBJIEHHI BUCOKOMIIIHMX TEIJIO- Ta €JIEKTPOIPOBiJHIKIB, BUCOKOMILIHMX

IeMM@ipyodnx IOKPUTTIB Ta BUCOKOMIIIHUX iHBapHUX (OJIbT 260 MOKPUTTIB.

Pedepar aHIJIiHCBKOIO:

The conditions of the formation of nanotwinning structure in vacuum condensates of fcc metals and their alloys
during electron-beam deposition of components depending on the type of metal and deposition parameters were
investigated. It was shown that the transition from micro- to nanoscale grain and elements of subgrain of the
vacuum condensates of fcc metals strongly depends on the conditions of deposition (the substrate temperature,
the characteristics of the vacuum deposition rate, etc.). The type of nanoscale substructures in vacuum
condensates (nanotwinning or nanofragmented) is mainly determined by the properties of the fcc metals or their
alloys. The regularities of the influence of size characteristics of the elements of micro- and substructure of
vacuum condensates on their mechanical behavior and physical properties were established. It is shown that by
electron-beam deposition in a vacuum of pure metals or their alloys with fcc structure can be obtained
nanostructured materials in the form of a thin foil or coatings that combine high strength (3-5 times higher than
the level characteristic for these metals in the annealed condition) and high electrical and thermal conductivity,
high strength and high damping capacity, high strength and low coefficient of linear thermal expansion. Such
materials can be used as a functional materials for producing conductors with high heat and electric conductivity,
coatings with high strength and high-damping and highly strength foils with invar properties.
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