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1. TTaroxka B. I. [locaigKeHHs apaMeTpiB BUMIAPOBYBAHHA TYrOMJIABKMX METAJIB Ta iX CIJIaBiB Y HAZBUCOKOMY
BakyyMi. — KBasigikaliiiHa HayKoBa Mpalis Ha IpaBax pyKomnucy. Jlucepralis Ha 3000yTTsl HAyKOBOTO CTYIIE€HS
KaHaupgarta Qisuko-mMaTeMaTUYHUX Hayk (mokropa dinocodii) 3i cnenianbHocTi 01.04.07 — ¢izuka TBeproro Tina. -
Inctutyt Metanogisuku im. I'. B. Kypatomosa HAH Ykpainu, Kuis, 2020. Tyronsaski nepexifgHi meTanu Ta ix criasu
€ OCHOBOIO KJIIOYOBUX €JIEMEHTIB IIPUJIAJiB Cy4aCHOI EHEPreTUKU Ta BUCOKOCTPYMOBOI BaKYyMHOI TEXHIKH, fKi
IIPALIOIOTh B EKCTPEMAJIbHMX YMOBAX BUCOKUX TEMIIEPATYP i BaKyyMy, 30KpeMa KaTOIiB TEPMOEMiCIMHNX
nepetsopoBayis (TEIiB) TenioBoi eHeprii Ha eJ1IeKTPUYHY Ta 3aXMCHUX 000JIOHOK TEPMOSIIEPHUX PEAKTOPIB.
JocnimKeHHs Npouecis cy6siMalii, SIKi BU3HA4al0Th TEPMIUHY CTa0/IbHICTh TAKMX MaTepiaiB, NO3BOJISIOTh
IIPOrHO3YBaTH TPUBAJIOCTI €KCITyaTalii BiilIOBiAHUX BUPOO6IB Ta ONTUMI3yBaTH iHIII iX XapakTepuCTUKU. B naHii

pOOOTi BIlepliie 3aIIPOIIOHOBAHO CIIOCI6 HaIiHOrO BU3HAUYEHHSI CYOJliMaLlifHUX XapaKTePUCTUK TBEPAMX TiJl



LIJISIXOM LiIECTIPSIMOBAHOTO 3MEHILIEHHS KiJIbKOCTi C1a00KOHTPOJIbOBAaHMX YMOB BUCOKOTEMIIEPATYPHUX
€KCIIEPUMEHTIB, J151 4Oro 6yJI0 3a06€311€4€HO YMOBU HAJBUCOKOTO BaKyyMy Ta IIPOBOJMJIACS HU3KA MONEePeIHIX
TEepMiYHMX 06pO06JIEHD 3pa3KiB. JlOCIiI>)KeHO BIIJIMB Ha cybJiimMaliliHi XapakTepUCTUKY (PaKTOPiB, SKi BU3HAYAIOThCSI
BJIACTMBOCTSIMU 3pa3Ka (XiMiYHMM CKJIaZIOM, KOHLEHTpaLi€l Ta Judy3sielo JOMILIOK, aHi30TPOIi€l0 KPUCTAJiYHOI
rpaTKy, MOHO- Ta MOJIKPUCTAJIYHICTIO) Ta YMOBaMHU €KCIIEPUMEHTY (I0TO T€OMETPI€I0, TUCKOM i TEMIIEPATYPYIO
napu). Briepie Bu3HayeHO IOCTOBIpHI 3Ha4Y€HHSI TUCKY T1apy, IIBUIKOCTI Ta eHeprii BUllapoBYBaHHS psLy
nepexigHux metainis (W, Mo, Re, Ir, Os, Pt, Fe), y T.4. Tyronsnaskux, B 1ialla3oHi TUCKIB ix HacudeHoi napu 10-3-10-5
TOPP Ta MOKA3aHO, 110 HAOLIbIINI BIUIMB Ha i XapaKTePUCTUKU MAIOTh JOMIIIKY BTiJIEHHS, 0COOJIMBO BYTIJElb,
I1030YTUCS SIKOTO IIPUHIIMIIOBO HEMOSKJIMBO 32 OyIb-SIKUX I10NlepeiHiXx 06po6oK. BctaHOBIeHO Qi3uyHI MeXaHi3MuU
BIUJIMBY JOMILIOK BTiJIEHHS Ha CyOJliMalliliHi BJAaCTUBOCTI TYrOIJIaBKUX NePeXiHMX MEeTaJliB Ta iX CIJIaBiB, SIKi
BPaxXOBYIOTb SIK II€pPeXif, ByIJIEeL0 MK Kap0iloM i TBepIUM PO3YMHOM, 1I0 MAIOTh Pi3Hi MIBUAKOCTI BUIIAPOBYBaHHS,
Tak i BIUIUB BYIJIELIO HA €JIEKTPOHHY CTPYKTYpPYy MeTaly, a Yepes Hei i Ha cy6JliMalliliHi BJaCTUBOCTI, 30Kpema Ha ix
aHizoTpormio. Kiro4oBi ¢10Ba: TyromnsiaBKi NepexifHi MeTany, CIIaBy [ePEeXiHUX METAJIIB, JOMIIIKY BTIIEHHY,
IedeKTy KpUCTalidHOi 6yJ0BH, €JIEKTPOHHA CTPYKTYpPa, LIBUAKICTb Ta €Hepris cybiimaliii, TUCK HacudeHoi napy,
TEepPMOEMICIiHUI1 IepeTBOPIOBAY €HEPrii, 3aX1MCHA 000JI0HKA TEPMOSIIEPHOTO PEAKTOPA, BUCOKOCTPYMOBI BaKyyMHi

IIpUJaau, BUCOKi TEMIIepaTypu.

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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