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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PYOPHK: 29.19.15

Tema gucepranii:
1. BiivB 30BHilLIHIX TOTOKIB Ta QUIyKTYyaliil Ha KOAJEeCLEHIil0 TPU BEJIMKAX NOYATKOBUX EPECUYEHHSIX

2. The influence of external fluxes and fluctuations on the ripening at high initial supersaturation

Pedepar:

1. luceprauis npucBsa4YeHa JOCIiIKEHHIO POLECIB KOAJIECLEHIIi] Ta POCTY Y 3aKPUTHX i BIIKPUTUX CUCTEMAX, JIJIS
BUIAJIKy BEJIMKMX 00'€MHHUX 4acTOK. [lj1s1 6iHapHOI cucteMH ifes nudysiiHOro eKpaHyBaHHSI JOIIOBHEHA
ypaxyBaHHSM LIyMy KOHIeHTpalii Ta ¢pakropa ['i66ca-TomcoHa. [TokazaHo, M0 IIyM KOHIEHTPALill BUPa)KAE€TbCS y
BiIXWJIEHHI KOHILIEHTpallii MaTepUHCHKOI $hazu 6isisi YaCTUHKYU Bif CepeqHbOIIOIbOBOTO 3HAYEHHS, i BIUIMBAE Ha
KiHETUKY pocTy. TeopeTH4HO AOoCiIpKyBaacs KoajaecleHlist y 6iHapHil cucTeMmi, 114 gKoi onuc B3aeMHoi audysii 3
BMKOPHMCTaHHSIM HabJIM>KEHHS KBa3ipiBHOBX)KHOIO PO3MOIily BaKaHCiN € HEJOCTaTHIM. AHAJIITUYHO Ta METOLAMU
KOMII'FOTEPHOTO MOJIEJIIOBAHHS [TOKA3aHO, 10 MPOLeC KOaJeCeHIlii MPOTiKae y Tpy CTafii, IPUYOMY IJ151 IPOMIKHOI
CTafjii 3aKOH POCTY BiZlpi3HSETHCS Bifl, 3araJIbHONPUIHATOrO t1/3. AHaNITUYHO NTOKA3aHo, 10 JJ1s1 IOTPiNHO]
CHACTEMU MO>KJIMBUM € BiIXWJIEHHS 3aKOHY POCTY [IPECUIIITATIB Bifl IapabosiuHOro, 3yMoBIIeHe jule AudysiiHuMu
npuurHamu (6e3 ypaxyBaHHS FPaHUYHOI KiHeTUKM). OTPUMaHO PO3NOLiIN 32 po3MipaMu [1Jisl KoajleCLeHLii y

TOHKUX IJTiBKaxX 3D-0CTPiBKiB, 1110 BUHUKAIOTh [IPY HANIMJIEHHI [J1iBOK [1J151 3aKPUTHUX Ta BiIKPUTUX CUCTEM.



2. The thesis is devoted to the investigation of the precipitation and ripening processes both in the closed and
open systems with high volume fraction of new phase. The process of ripening was considered with taking into
account the noise from different sources. At that the idea of diffusion screening was supplemented with taking
into consideration for noise of the composition. A noise of concentration appears in the deviation of parent phase
concentration in the vicinity of particle from the mean-field value. First the dependence of noise level on the
volume fraction of new phase was obtained. Also the correlation effects were investigated by using the simulations.
Both factors lead to the widening of the particle size distribution and to the distribution parameters more close to
the experimentally observed ones. Also the ripening of scallop phase Cu6Sn5 in open system Cu/molten solder
was analyzed. In our model the deviations from mean-field approximation caused by noise of chemical potentials
were taken into account. The obtained value of standard deviation s=0.42 is in close agreement with experimental
results. The ripening in non-dilute binary solutions was theoretically analyzed with taking into account the
influence of non-equilibrium vacancies, generated by non-equal intrinsic fluxes of the components. It was shown
analytically and by computer simulations, that in case of coherent precipitates the ripening kinetics demonstrates
3 stages, with second stage characterized by time-exponent more close to 1/2 instead of well-known 1/3 law. The
ripening of the stoichiometric ternary phase in weak solid solution was considered. The growth of non-
stoichiometric particles of intermediate ternary phase during the decomposition of supersaturated weak solution
was considered. In contrast to the binary systems a non-parabolic growth of precipitates can be caused by purely
diffusive reasons (without taking into account a interface kinetics). The ripening of 3D-islands in thin films was
analyzed for two cases - without external flux and in the presence of external flux which varies in time.
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