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Pedepar:

1. luceprauio IpruCcBsIYEHO NOCIiLOBHOMY MOJE/IOBAHHIO paialliiiHO-1HAYKOBAaHOI cerperatii B KOHL,EHTPOBAHUX
crnaBax Fe-Cr ta Fe-Cr-Ni Ha OCHOBI cuCcTeMU HeNiHINHUX TuQepeHLiaJbHIX PiBHSAHD B YACTUHHUX MOXiTHUX,
YHMCJIOBUM PO3PaxyHKaM i MOPiBHAJIBHOMY aHaJIi3y BU3HA4YaIbHUX KiJIbKICHUX XapaKTEPUCTUK pafialiiiHo-
iHIyKOBaHOI cerperatii 3a pisHMX YMOB OIIPOMIHEHHS Ta TEOPETUYHOMY NOCIIIIPKEHHIO I1i3HbOI CTaAil piBHOBa)KHOI
cerperatii TOMIIIKA Ha MDK3€pPEHHi MeXi 10 MexaHi3aMy Bu3piBaHHs OcTBanbaa. JJuceprauiiHa poboTa
CKJIaJIa€ThCs 31 BCTYIy, YOTUPHOX PO3[LiJiB, BUCHOBKIB, [1IepeJliKy BUKOPUCTAHUX JKepeJ1 Ta 1oJaTKy. O6csr
nucepraii cknazgae 161 cTOpiHKy MalIMHONIMCHOIO TEKCTY, 0OCST OCHOBHOI YaCTMHU CTaHOBUTD 115 cTOpiHOK Ta
MiCTUTB 75 pUCYHKiB. CIIMCOK BUKOPUCTAHUX IPKEPEJ CKIafaeThes i3 199 HallMeHyBaHb. Pe3ysipTaTi fucepTaii
poboTH OIy6ITiKOBaHi ¥ 3 HAYKOBUX MpaLsX, IO iHAEKCYEThCS HAYKOMETPUYHNMU 6azamu Scopus 1a,/a6o Web of

Science. O6'eKTOM [OCTiIKEHHS € ABUILE PafiallifHO-iHAYKOBaHOI cerperallii B KOHLIEHTPOBaHUX METaJleBUX



CIIJIABAaX Ta SIBUILE PiBHOBAXKHOI cerperariii JOMilKy Ha MixK3epeHHIN MexXi. MeTo aucepTauiiiHoOi poboTH €
MIOCJIiJOBHE YMCEbHE NOCIIIPKEHHS SIBUIA PafAialliiHO-IHAYKOBAaHOI cerperalii B KOHIEHTPOBAHUX METAJIEBUX
cruaBax Fe-Cr i Fe-Cr-Ni 3a pi3HMX yMOB ONIPOMIHEHHS Ta TEOPETUYHUI aHaJIi3 Mi3HbOI CTaflii pIBHOBAXKHO]
cerperatlii JOMIIIKY Ha MIXK3epPEHHIN MeXi 10 MexaHi3My Bu3piBaHHA OcTBasbia. [Ipy BUKOHaHHI JucepTauiiHoi
pPO6OTH BUKOPUCTOBYBAJIMCSI METOLM MaTEMATUYHOI Pi3MKU Ta 4XCJIOBOTO MOJIE/IIOBaHHS. 30Kpema, Ipu
[IEPETBOPEHHI CUCTEMU PiBHSAHDb pallialliitHO-iHAYKOBAHOI cerperaii s ii NoJanbIoro YucjaoBOro aHaisy
BHUKOPHCTOBYBJINCS NIPOLeIypU 006€3pO3MipIOBaHHS, MAaCIITa0yBaHHS Ta METOJ CKIHYEHHUX pi3HULb. [Ipu
IOOCiIXeHHi Bu3piBaHHsS OcTBanbga c(hepUYHUX BULIZIEHb HOBOI ()a3y BUKOPUCTAHO ACMMIITOTUYHMM aHAIi3
Jipumisa-Cabo30Ba. B poboTi po3paxoBaHO BM3HAYAJIBHI KiJIbKICHI XapaKTepUCTUKYU pafiallifHO-1HAyKOBaHO]
cerperatii nyis crsasiB Fe-9Cr ta Fe-20Cr-8Ni 3a pi3Hux 3Hau€Hb MIBUAKOCTEN NIPOJYKyBaHHS TOUKOBUX He(EKTIB,
HaOpaHUX 103 OIIPOMiHEHHS i TEeMIIEPATYp Ta IPOBELEHO aHAi3 3aJIEXKHOCTEN BU3HAYAIbHUX KiJIbKICHUX
XapaKTEPUCTHK Bifl HA3BaHMX YMOB ONPOMiHEHHS. [IpOIE€MOHCTPOBAHO, 1O B [P Pi3HUX IIBUIKOCTSIX
IIPOJIyKYBaHHSI TOUYKOBUX NleeKTiB, HAbpaHUX [03aX OIIPOMIHEHHS Ta TeMIlepaTypax JUCJIOKallifiHa nigcucrema
nojasiisie e(PEKTH pafialliiHO-iHAyKoBaHOi cerperatiii. [IpogeMOHCTPOBAHO SK BIIMBAa€ BUOIP IPAaHUYHUX YMOB Ha
[IOBEPXHIi 3pa3Ka Ha pe3yJsibTaTh MOIEIOBAHHS padialiiHO-iHAYKOBaHOI cerperatii. Biepiie metogaMu
KOMITIOTEPHOTO MOJIE/IIOBAaHHS MIOKAa3aHO, 10 BIUIMUB 30i/IbIIE€HHS IIBUAKOCTI IPOAYKYBaHHS TOUKOBUX Je(EKTiB Ha
edekTy pagialiiHo-iHAyKOBaHOI cerperallii Mo>KHa 3 JOCTaTHbO BUCOKOIO TOYHICTIO KOMIIEHCYBATH BiTHOCHO
HEBEJIMKMM MiIBUILIEHHSIM TEMIIEPATypU. Brieplie TEOpeTUYHO PO3IJISIHYTO KiHETUKY CPePUIHUX BUIiTIEHb HOBOI
a3y Ha Mi>k3epeHHiil Mexi, piCT SKUX JIiMiTyeTbCsl IOBEPXHEBOIO KiHETUKOIO, 3 ypaXyBaHHSIM AUQY3iiHUX IIOTOKIB
aTOMiB JOMIIIKY 3 IIMOMHY 3€pHA 10 MiDXK3epeHHOI MeXi Ha cTafiii Bu3piBaHHsa OcTBanbaa. OTpuMaHi B gucepTariii
Pe3yJbTaTU MOXYTb OYTH BUKOPUCTAHI 1P MOJEJIIOBAaHHI 11 IPOTHO3YBaHHI 3MiH JIOKaJIbHOTO CKJIaZy
KOHLIeHTpoBaHuX cIuiaBiB Fe-Cr ta Fe-Cr-Ni 3a yMOB OIIPOMiHEHHS, a TAKOX CJIYTYBaTU OCHOBOIO [IJI TOCIIiIKEHHS
pazianiiiHo-iHOYKOBaHOI cerperariii B crjiaBax 3 6ibIIMM YKCJIOM KOMITOHEHT. Kpim Toro onepskaHi pe3ysibTaTi
MOXYTb OYTH BUKOPUCTAHI [1pY AOCIiI)KEHH] KIHETUKY POCTy ceprUyHUX BUIiseHb HOBOI ¢a3y, sIKi pOo3TalloBaHi Ha
MiX3epeHHill mexi. Pe3ysbTaTi gucepraniiiHoi po6otu MoxyTb 6yt Bukopuctasi B ITIO HAH Vkpainn, HHIT XDTI
HAH VYkpainu, I51]1 HAH Ykpainuy, IEPT HAH Vkpainu, HAEK «EHeproatom» Ta B iHIINX HAYKOBUX LIEHTPAX.

2. The thesis is devoted to the sequential modeling of radiation-induced segregation in concentrated Fe-Cr and
Fe-Cr-Ni alloys based on a system of nonlinear partial differential equations, numerical calculations and
comparative analysis of the governing quantitative characteristics of radiation-induced segregation under
different irradiation conditions and theoretical research of late stages of equilibrium segregation of impurities at
the grain boundary by the Ostwald ripening mechanism. The thesis consists of an introduction, four chapters,
conclusions, a list of used sources and an appendix. The volume of the thesis is 161 pages of typewritten text, the
volume of the main part is 115 pages and it contains 75 figures. The list of used sources consists of 199 items. The
results of the dissertation work were published in 3 scientific works, which are indexed by the scientometric
databases Scopus and/or Web of Science, The object of research is the phenomenon of radiation-induced
segregation in concentrated metal alloys and the phenomenon of equilibrium segregation of impurity at the grain
boundary. The aim of the thesis is a consistent numerical study of the phenomenon of radiation-induced
segregation in concentrated Fe-Cr and Fe-Cr-Ni metal alloys under different irradiation conditions and a
theoretical analysis of the late stage of equilibrium segregation of impurities at the grain boundary according to
the Ostwald ripening mechanism. The methods of mathematical physics and numerical modeling were used in the
dissertation work. In particular, when transforming the system of equations of radiation-induced segregation for
its further numerical analysis, the procedures of dimensionless, scaling, and the finite difference method were
used. The Lifshits-Slyozov asymptotic analysis was used to study the Ostwald ripening of spherical precipitates of
the new phase. In the work, the governing quantitative characteristics of radiation-induced segregation for Fe-9Cr
and Fe-20Cr-8Ni alloys were calculated for different values of the production rates of point defects, radiation
doses and temperatures, and an analysis of the dependence of the governing quantitative characteristics on the
mentioned irradiation conditions was carried out. It was demonstrated that the dislocation subsystem suppresses
the effects of radiation-induced segregation at different production rates of point defects, radiation doses, and



temperatures. It is demonstrated how the choice of boundary conditions on the surface of the sample affects the
results of simulation of radiation-induced segregation. For the first time, computer simulation methods showed
that the effect of increasing the production rate of point defects on the effects of radiation-induced segregation
can be compensated with a sufficiently high accuracy by a relatively small increase in temperature. For the first
time, the kinetics of spherical precipitates of a new phase at the grain boundary, the growth of which is limited by
surface kinetics, was considered theoretically for the first time, taking into account the diffusion flows of impurity
atoms from the depth of the grain to the grain boundary at the stage of Ostwald ripening. The results obtained in
the thesis can be used in modeling and forecasting changes in the local composition of concentrated Fe-Cr and
Fe-Cr-Ni alloys under irradiation conditions, as well as serve as a basis for the study of radiation-induced
segregation in alloys with a larger number of components. In addition, the obtained results can be used in the
study of the growth kinetics of spherical precipitates of the new phase, which are located at the grain boundary.
The results of the dissertation work can be used in the IAP of the National Academy of Sciences of Ukraine, the
NSC KIPT of the National Academy of Sciences of Ukraine, the INR of the National Academy of Sciences of Ukraine,
the IERT of the National Academy of Sciences of Ukraine, NNEGC "Energoatom" and other scientific centers.
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Cdepa praBJIiHHﬂZ HaujjonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Toxman Onekcanap Padainosuy
2. Oleksandr R. Hokhman

KBasigikanis: 1. ¢.-m. ., npodecop, 01.04.13



Imentudikarop ORCID ID: 0000-0002-0533-2114
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [lepkaBHuii 3aknaz "TliBIeHHOYKPAiHChKMIL HALIOHAILHUIA

neparoriyHum yHisepcuret iMeHi K. JI. Yimmucekoro”

Kopg 3a €IPIIOY: 02125473

Micue3Haxoa>KeHHs: By CtaponioprodpaHkischka, 6y1. 26, Ozeca, 65020, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

PeuenseHTu

BaacHe IlpizBume Im's I10-6aThKOBI:
1. Barypin Bosnogumup AHnpiioBruy

2. Volodymyr A. Baturin

KBasidikanis: k.¢.-m.u., c.H.C., 01.04.20

InenTudikarop ORCID ID: 0000-0001-6171-8575

JoparkoBa iHdpopmamnist:

IToBHE HaﬁmeHyBaHHH Iopn,zmqﬂoi 0oCcooH: IHcTuTyT npukiagHoi ¢isuku HanioHanpHOI akapemii Hayk
YKpainu

Kog 3a €IPIIOY: 05399225

Micue3Haxoa>KeHHS: By [letponasnischbka, 6y1. 58, Cymu, CymchbKuii p-H., 40000, Vkpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiiHHSA: HaujonasnbHa akajieMis HayK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im'st I10-6aThKOBI:
1. JIucenko Oner bopucosuy

2. Oleg B. Lysenko

KBasigikamis: k. ¢.-m. 1., 01.04.04

InenTudikarop ORCID ID: 0000-0002-0459-4964

JoparkoBa iHdpopmamnist:

IToBHE HaﬁmeHyBaHHH Iopn,zmqﬂoi 0oCcooH: [HcTuTyT npukiangHoi ¢isuku HanioHanpHOI akamemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 05399225

Micue3HaxoO KeHHS: By [letponasiBebka, 6ya. 58, Cymu, Cymcbkuii p-H., 40000, Ykpaina

dopma ByacHOCTI: [lepxasna



Cdepa ynpaBiriHHS: HaujonanbHa akazemis HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

ByiacHe IIpizBume Im's I1o-6aThKOBI XapueHko Mutpo Oserosud
rOJIOBH pajgu

BaacHe IlpizBume Im'st II0-6aTbKOBI XapueHko JMutpo Osnerosud
rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY Bopomniio Onexciit IBaHoBUY

00JIiKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




