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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BB HepiBHOBaXXHUX JlePEKTIB Ha KiHETHKY HAHOCTPYKTYPHUX I1€PETBOPEHD

Ha3sBa po6oTH aHIJIilICbKOIO:

Influence of non-equilibrium defects on the kinetics of nanostructural transformations

Pedepar yKpaiHCBKOIO:

OcHoBHi HayKOBi pe3yabTaT: (1) Po3po6ka Teopii Ta CTBOPEHHS KOMII'IOTEPHUX MOJEJIEN YTBOPEHHS i KOJIaIcy
MIOPO>KHUCTUX HAHOOOOJIOHOK. 3's1cOBaHi 0CcO6MBOCTI KOHKYpeHLii edpexTiB Ppenkers, KipkeHgana, o06epHEHOro
edekry Kipkenpana, edexry ['ibca-TomcoHa B HazBaHUX ITpoliecax. [TokazaHo, 1110 IOPOYyTBOPEHHS MyCUTb OYTH
IIpUrHiyeHe KamninsipHum egekrom 'i66ca-ToMcoHa y HAATO MaluX YaCTUHKaX. Briepiie 1o6ynoBaHi TEOpETUYHA i
Monre-Kapio mogeri, SIKi CaMOy3rofI>KeHO MOZEIOI0Th KiHEeTUKY SIK YTBOPEHHS], TaK i KOJIaTliCy HAHOOO0JIOHOK. (2)
Po3po6bka Teopii criiHoanbpHOro po3naay 3 ypaxyBaHHS HEPiBHOBaKHUX BaKaHCIH. Briepiue rmokasaHo, 1o Mpu AyKe
iCTOTHUMX BiIIMiHHOCTSIX MiXX PyXJIMBOCTSIMA KOMIIOHEHTIB Hal0iJIblll iMOBIpHUI ITepiof JITaMeJISIPHUI CTPYKTYP
MIOBUHEH OYTU CYTTEBO OIJILIINM, HiXX TOH, 110 NepeadavaeTbCsl 3arajJlbHOBU3HAHOIO Teopieto Kana-Xinmiapza. (3)
Po3pobka Teopii Ta CTBOPEHHSI KOMIT'IOTEPHUX MOJeJel KoaleCLeHLlii Ipy po3naji nepecuYeHnx pO3umHiB i3
BpaxyBaHHSIM 0O6Me>KkeHOi e(DeKTHMBHOCTI [KepeJl i CTOKIB BakaHCii. [TokazaHo, 1110 Ha IPOMIXKHIN cTaii
KOaJIeCLIeHIii HAHO3EPHUCTOTO CIIABY, KOJIM BifICTaHb MK 3€pPHaMU MEHIIE TOBXXUHU BiJILHOTO IPOOIry BaKaHCIH,
3aKOH POCTY CEpPEIHIX PO3MIpiB i PO3NOLi 3€PEH 3a PO3MipaMu CYTTEBO BiIPI3HAIOTHCS Bifl KJIACUYHOIO 3aKOHY
Jipummus-Capo3oBa-BarHepa. (4) Po3po6ka Teopii Ta CTBOpEHHS KOMIT'IOTEPHUX MOZeJieil POCTY i KOHKYpeHIIii
IIPOMIDXHUX iHTepMeTaeBuX (a3 Npy MPOIYyCKaHHI NOCTIIHOTO €JIeKTPUYHOIO CTPYMY Yepe3 KOHTAaKTHY 30HY JBOX
MeTasiB. BpaxyBaHHS NpolieciB peakliii Ha TpaHUISX 1719 TaKUX CUCTEM € HeoOXinHUM. HepiBHOBaXkHI BakaHCii
3a26€311e4YyI0Th MEXaHi3M, 3a JOIIOMOTOI0 SIKOTO CUCTeMa YaCTKOBO KOMIIEHCYE (200 TOYHilIe NOoCabi0€e) 30BHIIIHIN
BILJIMB Ha Hel: SIKIIO eJIEKTPUYHUI CTPYM CIIpUsi€ POCTY a3y, TO HEPiBHOBAXKHI BaKaHCIi CIIOBiNIbHIOIOTH OT0, SIKIIO
K CTPYM NEPELIKOpKAae pocTy a3y TO - NigTPUMYIOTh LieH picT. (5) Po3pobka 3arajpHUX TEPMOAMHAMIYHUX
KpuUTEPiiB IPOrHO3yBaHHS MIJISIXiB €BOJIIOLii 6araTodpasHux cucteM. [IpuBeeHO OOrPYHTYBAaHHSI BUKOPUCTAHHS
[IPUHIMITY MAaKCUMaJIbHOCTI MIBUAKOCTI BUBIZIbHEHHSI [ToTeHLiasny ['i66ca nj1s1 cuctem, BUGip LUISIXY €BOJIIOLIT SIKUX
HEOJHO3HAYHUM. YXOJi aHai3y po3IJIsIHYTi IPUKJIAM 3aCTOCYBAaHHS [IPMHLMIIB TEPMOAUHAMIKA HEOOOPOTHUX
IIpoLeCiB y 3afayax: 1) NomyKy KpuTepito Bubopy nepuoi ¢pasu Ta KpUTEpPilo NoYaTKy POCTy Opyroi ¢asu npu
peakuiiHii gudysii Ha MpuKIaAi KOHKypeHLii pocTy MpoMiXkHUX (a3 y cuctemi NiSi, 2) BU60py ONTUMaIbHUX
PeKMMIB BUPiBHIOBaHHS Ju(]y3ifHYX [IOTOKIB I1pY JOBIJIBHUX PO3IOiiax i IOTYKHOCTSIX JA)KepeJl i CTOKiB BaKaHCIH;
3) B3aeMHOI 11 Py3ii B 1BOX(PazHUX 00J1aCTIX NOTPIHMX crucTeM. (6) Po3pobka Teopii Ta CTBOpPEHHS KOMII'IOTEPHUX
MoJeJiell KOMipKOBOTO po3nany i 1udysiiiHo iHAyKOBaHOI Mirpallii MexX 3 ypaxyBaHHSIM 0aJIaHCY Ta

€KCTPeMaJIbHOCTi BUPOOHUIITBA EHTPOITii.

Pedepar aHr1iliCbKOIO:

Main results: (1) Theory and software for modeling of formation and collapse of hollow nanoshells. Peculiarities of
competition between Frenkel, Kirkendall, inverse Kirkendall, Gibbs-Thomson effects are found. Void formation can
be suppressed by capillary effect in too small particles. Phenomenological and Monte Carlo models are proposed,
which self-consistently describe theformation as well as shrinkage of nanoshells. (2) Theory of spinodal
decomposition with account of nonequilibrium vacancies. If diffusivities of components differe very significantly,
then the most probable interlamellar spacing should be larger than that predicted by well-known Cahn-Hilliard
theory. (3) Theory and software for modeling of coarsening stage of decomposition with account of limited
efficiency of sinks and sources. At the intermediate stage of coarsening, when the mean istance between
precipitates is less than the mean free path for vacancies, the growth law for mean size and the particle size
distributions differ significantly from LSW predictions. (4) Theory and software for modeling of phase growth and



competition under strong current via the contact zone of two metals. Account of reactions at interfaces is
necessary. Nonequilibrium vacancies provide mechanism for partial compensation (damping) of external influence:
if current assists the phase growth then nonequilibrium vacancies suppress it; if current suppresses phase growth
then vacancies help it. (5) General thermodynamic criteria of predicting the evolution paths for multiphase
systems. Criterion of maximal Gibbs free energy release rate was applied for 1) first phase to grow choice and
second phase growth criterion at the example of NiSi system , 2) choice of optimal regime of interdiffusion at
limited efficiency of vacancy sinks and sources, 3) interdiffusion in two-phase zones. (6) Theory and software for
modeling of cellular precipitation and diffusion induced grainboundary migration with account of extremal
principles.
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