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OJIHOKOMIIOHEHTHUX IiBKax (Pb, Sn, In, Bi) Ta y 6iHapHux mapysarux miiskax (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. MeTom gucepTauiiHOi poOOTH € BUPILIEHHSI HAYKOBOT'O 3aBJIaHHS, SIKE [10JISITa€ Y BU3HAYEHHI 0COOINBOCTEN
yTBOPEHHS pifKoi ¢pas3u, a TaKoX 3'5ICYBaHHI 0CO6IMBOCTEN MOP(OJIOTIYHMX 3MiH, 1110 BiIOyBalOTHCA 32 Y4aCTi piKoi
a3y y olHOIIApOBUX NOJIKPUCTANIYHUX IJIiBKaxX MeTaliB (Sn, Bi, Pb, In) Ta mapyBaTux 6iHapHux niiskax (Bi/Sn,
Pb/Sn, Pb/In). locnigkeHO KiHEeTUKY 3pOCTaHHSI HACKPi3HUX IOpP Ta JYCIePryBaHHs 3pasKiB, CYLiIbHUX Y
BUXiJJHOMY CTaHi. Bu3HaueHo eHeprilo akTuBalii noBepxHeBoi camoaudysii aj1s miisok Pb, Sn, In. OTpumaHo
KOHILIEHTPaLifHy 3aJIeXKHICTb eHeprii aktrBauii nndys3iiHNX nIpoLeciB 115 mapyBaTux 3paskiB Bi/Sn. BctanossieHo,
1110 IJIaBJIEHHSI TIOJIIKPUCTaIiYHUX 3Pa3KiB Bifi0yBaeThCsl y IeSIKOMY TEMIIEPATypPHOMY iHTepBaJli. lle nosicHIoeTbCst
SIK IIPOSIB BHYTPIIIHBOTO PO3MipPHOro €(PeKTy, SIKUI Y OHOKOMIIOHEHTHUX ILJIiBKax 00yMOBJIEHO €HEPTielo
MDK3€pPEHUX MEX, a Y 6iHapHUX apyBaTUX CTPYKTypax BUKIMKAHO MDK(a3HOIO eHeprielo. Bu3HaueHo eHeprio

MDK3epeHux MexX y ririBKax Sn ta Pb. OujineHa eHepris Mi>kdazHUX MeXX KOMITOHEHTIB /114 1i1iBok Bi/Sn Ta Sn/Pb.



[Ipu pmocnigKeHHi My1aBJIeHHs OCTPIBLIB, AKi yTBOPIOIOTHLCA NPU AYCIIEPIYBaHHI IIJ1iBKY, [I0KA3aHO, 0 PO3IOALI 3a
PO3MipOM YaCTHHOK € JOCUTb By3bKHM Ta OJJHOMOZAJIbHUM, a HalOiJIbIl BipOTrigHUN PafiiyC YaCTHHOK Ta
HalliBIIMPYHA IiCTOrpaM pO3INOiy JIiHIMHO 3aj1€XaTh Bil MaCOBOI TOBIIMHY KOHZIEHCATy. BUsBieHO, o
HAJ|JIMIIKOBA €HEepris, sIka 00yMOBJIIOE AUCIEPryBaHHs, CYLiIbHUX Y BUXiIHOMY CTaHi IJIiBOK, [ TOBCTUX I1J1iBOK
[IPAKTUYHO HE 3MIHIOETHCS, a 10 3MEHIIEHHIO MaCOBOI TOBIIMHY IJIIBKY MEHII 32 JeAKY KPUTUYHY, Pi3KO
3MeHuyeTbcsl. [Ipu boMy MopdoJIoriuHa CTPYKTYypa IJTiBOK TOBIMHA SIKUX Oijbla Ta MEHIIA 32 KpUTUYHY, TaK
CaMO Mae 3HauHi BiiMiHHOCTI. /17151 6iHapHOi cuctemu Pb /In oTprMaHO KOHLEHTpaLiliHy 3a/1€5KHICTh HANOibII
BipOTiZHOro paziycy 4aCTUHOK Ta HAMiBIIMPUHY TiCTOrpaMm ix po3noginy 3a po3aMipamu. BcTaHOBIIEHO, 1O IJIS
IJIBOK, $IKi MiCTATb Bif, 20 7o 80 Mac. % CBUHIIIO, 11i BEJIMYMHY HE 3aJI€KaTh Bif, CKIany IJIiBKY, IPOTE 3HAYHO
3MEHUIYIOTHCS IPU [IEPEXOii 10 YUCTUX KOMIIOHEHTIB. JlocipkeHo 0cob1mBOCTi Mop@oJiorii IIiBOK, 1110 OTPUMAaHi
KOHJIEHCalli€lo 32 MeXaHi3MOM Mapa-pinuHa. BussieHo, 1o iM npuTaMaHHi BeMKi 3Ha4eHHS KoedilieHnTa

3aMIOBHEHHS MiAKJIAAKH IJTiBKOIO Ta 6iMOIaIbHUN PO3IOAiJI 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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