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1. Oco6MBOCTi TEPMIYHOTO BIJIMBY HAa MOPQOJIOTivyHI 3MiHM i MEXaHi3M YTBOPEHHS PifKoi (pa3u y KOHAEHCOBAHUX
OJIHOKOMIIOHEHTHUX ItiBKax (Pb, Sn, In, Bi) Ta y 6iHapHux mwapysartux niiskax (Bi/Sn, Pb/Sn, Pb /In)

2. Peculiarities of thermal influence on morphological changes and the mechanism of liquid phase formation in
condensed one-component films (Pb, Sn, In, Bi) and in binary layered films (Bi/Sn, Pb/Sn, Pb/In)

Pedepar:

1. MeTor muceprauiiHoOi po6OTH € BUPILIEHHs] HAYKOBOT'O 3aBJIaHHS, SIKE [10JIra€ y BU3HAYEHHI 0CO6IMBOCTEN
YTBOPEHHSI PifKoi a3y, a TakoX 3'sICyBaHHI 0c0b6MBOCTEN MOPQOJIOTiUHUX 3MiH, 10 BiiOyBaIOThCS 32 Y4aCTi PifKoi
a3y y 0JJHOIAPOBUX NOJIIKPUCTANIYHUX IJIiBKaxX MeTailiB (Sn, Bi, Pb, In) Ta mapyBaTux 6iHapHux miiBkax (Bi/Sn,
Pb/Sn, Pb/In). JocnigskeHO KiHETUKY 3pOCTaHHS HACKPI3HUX MOP Ta JUCIEPTYBAaHHS 3Pa3KiB, CyLiIbHUX Y
BUXiIHOMY CTaHi. BusHaueHo eHepriio aktuBauii nosepxHesoi camoaudysii a5 nnisok Pb, Sn, In. OTpumano
KOHLIEHTPaLifHy 3aJIe>XXKHICTb eHeprii aktuBauii nudysiiiHuX npolecis 11 mWapyBaTyx 3paskiB Bi/Sn. BctanosseHo,

10 IJIABJIEHHSI MOJIIKPUCTAJIIYHUX 3Pa3KiB BiZi0YBA€THCS ¥ IE€SIKOMY TEMIIEPATYPHOMY iHTepBaJli. lle MosiCHIOETbCS



SIK TIPOSIB BHYTPILTHBOTO PO3MipHOTO €(EKTY, IKUM Y ONHOKOMIIOHEHTHUX IJIiBKaX OOYMOBJIEHO €HEPTi€l0
MiXX3epeHuX MeX, a y 6iHapHUX IapyBaTUX CTPYKTypaxX BUKJIMKAHO MDK(a3HOI0 eHeprieto. BusHaueHo eHepriio
MiX3epeHux MexX y IiiBkax Sn Ta Pb. Ouinena eHeprist mibkgpazHUX MeXX KOMIIOHEHTIB 1,151 I1iBOK Bi/Sn ta Sn/Pb.
[Ipu mocnigyKeHHi [y1aBJIeHHS OCTPIBLIB, AKi yTBOPIOIOTHCSA MPU AYCIIEPIYBAaHHI IIJIiBKY, [IOKA3aHO, 0 PO3IOALJ 3a
PO3MipOM YaCTHHOK € LOCUTh By3bKHM Ta OJJHOMOZAJIbHUM, a HAalOiJIbIlI BipOTigHU PafiiyC YACTUHOK Ta
HalliBIIMPWHA IiCTOrpaM pO3NOiy JIiHIMHO 3a€XXaTh Bil MaCOBOI TOBIIMHY KOHZIEHCATy. BusaBieHo, mo
HAJJIMIIKOBA €HEepris, sIka 00YMOBJIIOE AUCIIEPryBaHHS, CYLIIbHUX Y BUXiIIHOMY CTaHi IJIiBOK, J1JI1 TOBCTUX I1J1iBOK
IIPaKTUYHO HE 3MiHIOETHCS, a 110 3MEHIIEHHIO MaCOBOi TOBIIUHY IIJIiIBKA MEHII 32 [I€SKY KPUTUYHY, Pi3KO
3MeHmyeTbcsl. [Ipu nboMy MopdoJIoTiuHa CTPYKTYypa IJTiIBOK TOBIMHA SIKUX Oi/IblIa Ta MEHIIA 32 KpUTUYHY, TaK
CcaMoO Mae€ 3HauHi BifMiHHOCTI. /17151 6iHapHOi cuctemu Pb /In oTprMaHO KOHLEHTpaLifiHy 3a/1€5KHICTh HAaN0ibII
BipOTiZHOrO paziycy 4aCTMHOK Ta HaMiBIIMPUHY TiCTOrpam ix po3noginy 3a po3Mipamu. BCTaHOBJIEHO, 1O IJI
ILJIIBOK, $IKi MiCTATH Bif 20 mo 80 Mac. % CBUHILIO, Ll BEJIMYMHY HE 3aJI€XXaTh Bill CKJIay ILIiBKY, IIPOTE 3HAYHO
3MEHUIYIOTHCS IIPU [IePeX0ii 40 YUCTUX KOMIIOHEHTIB. JlocimpkeHo ocobauBocTi mopdoJiorii 11iBOK, 1110 OTpUMaHi
KOHJIEHCalli€lo 32 MeXaHi3MOM Mapa-pinuHa. BussieHo, 1o iM mpuTaMaHHi BeJIMKi 3HaueHHs KoedilieHTa

3aMOBHEHHS MMiJKJIAIKU IIJIiBKOIO Ta 6iMOJAILHUI PO3MOAia YaCTUHOK 32 PO3MipaMu.

2. The purpose of the dissertation is to solve the scientific problem, which is to determine the peculiarities of the
formation of the liquid phase, as well as to clarify the peculiarities of morphological changes that occur with the
participation of the liquid phase in single-layer polycrystalline films of metals (Sn, Bi, Pb, In) and layered binary
films (Bi/Sn, Pb/Sn, Pb/In). The kinetics of through-pore growth and de-wetting of samples that are solid in the
initial state are investigated. The activation energy of surface self-diffusion for Pb, Sn, and In films was determined.
The concentration dependence of the activation energy of diffusion processes for layered Bi/Sn samples was
obtained. It was found that the melting of polycrystalline samples occurs in a certain temperature range. It is
explained as a manifestation of the inner size effect due to the influence of the energy of grain boundaries (for
single component films) and the energy of interphase boundaries of components in binary layered structures. The
energy of the grain boundaries in Sn and Pb films has been determined. The energy of interphase boundaries of the
components for Bi/Sn and Sn/Pb films is estimated. It has been shown, when studying the melting of islands
formed during film dispersion, that the particle size distribution is rather narrow and unimodal. The most probable
particle radius and the half-width of the distribution histograms depend linearly on the mass thickness of the
condensate. It has been found that the excess energy that causes de-wetting of the films that are solid in the initial
state practically does not change for thick films, and decreases sharply when the mass thickness of the film
decreases below a certain critical value. At the same time, the morphological structure of the films changes. The
concentration dependence of the most probable particle radius and half-width of the histograms for the binary
Pb/In system was obtained. It was found that for films containing from 20 to 80 wt. % Pb, these values do not
depend on the film composition, but significantly decrease when changing to pure components. The peculiarities
of the morphology of the films obtained by vapor-liquid condensation are investigated. It was found that they are
typical for high values of the coefficient of coverage of the substrate by the film and bimodal distribution of
particles by size.
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