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1. TTaToka B. I. JocnigKeHHs nTapaMeTpiB BUIIADOBYBaHHS TYTOIJIABKYX METAJIIB Ta iX CIUIABiB y HaJBCOKOMY
BakyyMmi. - KBamigikauiliHa HaykoBa IIpalsl Ha IpaBax pykonucy. Jlucepraliisi Ha 3000yTTsI HAYKOBOT'O CTYIIEHS
KaHauaarta (isuko-MaTeMaTUYHUX HayK (okTopa (pinocodii) 3i cnenianpHocTi 01.04.07 - ¢izuka TBepporo rina. -
InctutyT Metanodisuku im. I'. B. Kypatomosa HAH Ykpainu, Kuis, 2020. Tyronsiaski nepexifgHi MeTanu Ta ix CIjiaBu
€ OCHOBOIO KJIIOYOBUX €JIEMEHTIB IPUJIAJiB Cy4aCHOI EHEPreTUKU Ta BUCOKOCTPYMOBOI BaKYyMHOI TEXHIKY, SIKi
[IPaLOI0Th B €EKCTPEMAJIBHUX YMOBAX BUCOKUX TEMIIEPATYP i BaKyymy, 30KpeMa KaToziB TEPMOEMICIMHUX

nepetsoploBadis (TEIiB) TenyoBoi eHeprii Ha eJIeKTPUYHY Ta 3aXMCHUX 000JIOHOK TEPMOSIIEPHUX PEAKTOPIB.



JocinskeHHs npoleciB cy6tiMalii, ki BU3HA4al0Th TEPMIiUHY CTabi/IbHICTh TAKMX MaTepiasiB, JO3BOJSIOTH
[IPOTHO3YBAaTU TPUBAJIOCTI €KCIIyaTalii BiAIOBiTHUX BUPOOIB Ta ONITUMIZYBATH iHIII X XapaKTEePUCTUKU. B naHii
pOOOTi BIleplle 3aIIPOIIOHOBAHO CIIOCI6 HaliIHOrO BU3HAUYEHHSI CYOJliMaLlifHAX XapaKTEPUCTUK TBEPAMX TiJl
LIJISIXOM LIiJIECIIPSIMOBAHOTO 3MEHIIEHHS KiJIbKOCTi CJITaDOKOHTPOJIbOBAHUX YMOB BUCOKOTEMIIEPATYPHUX
€KCIIEPUMEHTIB, 1171 4oro 6yJio 3a6e3rneyeHo YMOBU HABUCOKOTO BaKyyMy Ta IIPOBOAMJIACS HU3KA IONepeqHix
TepMiYHMX 06pO06JIeHb 3pa3KiB. JlOCiI>)KeHO BIIJIMB Ha cybJiimMaliliHi xapakTepucTuKy (PpaKTopiB, SKi BU3HAYAI0ThCSI
BJIACTMBOCTSIMU 3pa3Ka (XiMiYHMM CKJIQZIOM, KOHLEHTpaLi€l Ta Judy3sieio JOMILIOK, aHi30TPOIIi€l0 KpUCTaiYHOI
rpaTku, MOHO- Ta MOJIKPUCTAIIYHICTIO) Ta YMOBaMU €KCIIEPUMEHTY (HOr0 TeOMEeTpi€lo, TUCKOM i TEMIIEPATYPYIO
napu). Briepie Bu3HayeHoO IOCTOBIpHi 3Ha4Y€HHS TUCKY I1apH, IIBUIKOCTI Ta eHeprii BUllapoByBaHHS Py
nepexigHux metainis (W, Mo, Re, Ir, Os, Pt, Fe), y T.4. Tyronnaskux, B 1ialla3oHi TUCKIB ix HacudeHoi napu 10-3-10-5
TOPP Ta I0KAa3aHO, 10 HANOiIbIIMI BIJIMB Ha Li XapaKTEPUCTUKU MAIOTh JOMIIIKY BTiJIEHHS, 0COOJIMBO BYIJIELb,
M030YyTHUCS SIKOTO ITPUHLMIIOBO HEMOJKIIMBO 32 OYAb-SKUX [IONEPEeAHIX 06POOOK. BcTaHOBIEHO (i3NYHI MeXaHiZMU
BIJIMBY JOMILIOK BTiJIeHHS Ha Cy06JliMallifiHi BJJACTMBOCTI TYrOIJIaBKUX NepeXiHUX MeTaJliB Ta iX CIJIaBiB, SIKi
BPaxXOBYIOTb SIK IIEPEXif, ByIJIeLl0 MDK Kap0iloM i TBepIUM PO3YMHOM, 1J0 MAIOTh Pi3Hi LIBUAKOCTI BUIIApOBYBaHHS,
TaK i BIJIMB BYIJIEIIO HA €JIEKTPOHHY CTPYKTYPy METaly, a Yepe3 Hei 11 Ha cy6siMaliiiHi BIaCTUBOCTI, 30KpeMa Ha ix
aHizoTpomnio. Kio4oBi €j10Ba: TyromnsiaBKi NepexifHi MeTany, CIJIaBu NEPEXiAHUX METAJIB, JOMIIIKY BTiIEHHY,
IedeKTy KpUCTaliyHoi 6y[J0BH, €JIeKTPOHHA CTPYKTYpa, LIBUAKICTb Ta €Hepris cybiimaliii, TuCK HacuyeHoi napu,
TepMOEMIiCiIHMII IEPETBOPIOBAY €HEPrii, 3aXMCHA 000JI0HKA TEPMOSIAEPHOTO PEaKTOPa, BUCOKOCTPYMOBI BaKyyMHi

Npuiazy, BUCOKI TEMIIEPATyPHU.

2. Patoka V. I. Investigation of refractory metals and their alloys evaporation parameters in ultrahigh vacuum. -
Qualifying scientific work as the manuscript. Thesis for a Candidate of Physical and Mathematical Sciences (PhD in
Physics and Mathematics) from specialties 01.04.07 - Solid State Physics. — G. V. Kurdyumov Institute for Metal
Physics of the N.A.S. of Ukraine, Kyiv, 2020. Refractory transition metals and their alloys are known as the basis of
key elements of modern energy devices and high-current vacuum technology operating under extreme conditions
of high temperatures and vacuum, such as cathodes of thermionic converters (TECs) and protective shell of
thermonuclear reactors. Studies of sublimation processes, which determine a thermal stability of these materials,
allow to predict the service life of the respective products and to optimize their other characteristics. A method
for reliable determination of sublimation characteristics of solids by purposefully reducing the number of poorly
controlled high-temperature experiments conditions was proposed in this paper for the first time. Ultra-high
vacuum conditions were provided and a number of pre-process heat treatments of samples were performed. The
influence of factors that depend on the properties of the sample (chemical composition, concentration and
diffusion of impurities, anisotropy of the crystal lattice, mono- and polycrystallinity) and experimental conditions
(its geometry, vapour pressure and temperature) on the sublimation characteristics was studied. Reliable values of
vapour pressure, rate and energy of evaporation of a number of transition metals (W, Mo, Re, Ir, Os, Pt, Fe),
including refractory ones, in the pressure range of their saturated vapour of 10-3-10-5 Torr was determined for
the first time. It is shown that the greatest influence on these characteristics have interstitial impurities, especially
carbon atoms, which cannot be removed by any pre-treatments. Physical mechanisms of the influence of
impurities introduction on the sublimation properties of refractory transition metals and their alloys are
determined. These mechanisms take into account both the carbon transition between carbide and solid solution
having the different rates of evaporation, and the influence of carbon on the electronic structure of the metal and
through it on the sublimation properties, in particular on their anisotropy. Key words: refractory transition metals,
alloys of transition metals, interstitial impurities, defects of crystal structure, electronic structure, speed and
energy of sublimation, saturated vapour pressure, thermionic energy converter, protective shell of thermonuclear
reactor, high-current vacuum devices, high temperatures.
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