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HasBa opranisaii: 3anopi3pbkuil HalioHaNIbHUMN YHiBEpCUTET
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4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHA

IlizcraBa nJj1a npoBeAeHHs PoOiT: 43 - BacHa iHiLjaTuBa (SKIO po60Ta BUKOHYETHCS 3 BIIACHOI iHINiaTHBY 32 KOIUTY BUKOHABIIS

HJIIP a60 6€3KOLITOBHO)
KIIKBK: 2201040

Hampsam ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS
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iHiLiaTMUBHUX pOGIT

dakTuynui 06csr pinaHcyBaHHs 3a 3BiTHMH eTam: O TUC. TDH.
5. HaykoBo-TexHi4Ha podoTa

HasBa po6oTHu (YKp)

MopesntoBaHHS yMOB (POPMYBaHHSI i CTabiNIbHOCT] MeTajieBUX CyOHAHO- | HAHOKJIACTEPIB 3 JOMIIIKOBUMY aTOMaMU BIIPOBAIKEHHS

i 3aMilmeHHsI.

Ha3zBa po6oTu (aHrJI)

Simulation the conditions of formation and stability of the metallic subnano- and nanoclusters which containing the interstitial
and substitutional atoms.

Pegepar (yxp)

O6'eKT HOCTiIKEeHHS - HAaHOKJIACTep 3aJli3a, 0 MiCTUTh aTOM BYIJIELIO SK JOMIIIKY BIIPOBAIKEHHS Ta aTOM YU aTOMU HiKeJlo, SIK
Jomimky 3amimenHs. 1) Po3pobieHo i anpo6oBano mopesns 'K momiGHOro HaHOKJIACTEPY CUCTEMHU 3aJli30-HiKeJb-BYIJIelb, 10
ONUCY€e MOBEMAIHKYy aTOMIB 3aMillleHHs (HiKeJI0) Ta BIPOBAIPKEHHS (BYIJIELI0) Ta BU3HAYEHO iXHIll BIJIMB Ha YMOBU CTabiIbHOTO
icHyBaHHS i 3pocTaHHs HaHOK/IAcTepa AJ1st GOpMyBaHHS HOBOI ¢asu. 2) BusHaueHO MUIsIXU Apeiidy aToMy BYIJIELIO [0 MTOBEPXHI i
BIUIMB TIOJIOKEHHSI aTOMIB HIKEJI0 Ha MOXJMBICTb MAaHIIyJIOBaHHSI aTOMOM BYIJIELI0 B HAaHOMETPOBUX KJIaCTEPax Ta B
MOBEPXHEBUX Mapax (a3, mo ¢GopmyeTbes. 3) BU3HAUYEHO BIJIMB MOJIOKEHHS aTOMY BYIJIELIO HAa HANPSIMKU 3POCTaHHS
HaHOKJacTepy 3ajiza. 4) Po3pobneHo mognens OLIK momibHOro HaHOKJIACTEPY HA OCHOBI 3aji3a Ta BU3HAYEHO €HEPreTUYHO
BUTiHI MO3ULii OKTaeIpUYHUX Ta TEPTAECAPUYHUX MDKBY3JIB, sIKi MOXKE 3aliIMaTU aTOM BYIJIELIO NIPU MOro aperdi Ha MOBEPXHIO.
5) BusHavyeHO BIJIMB aTOMIB 3aMillleHHS Pi3HOTO COPTY Ha €HEepril0 HAaHOKJAcTepa Ha OCHOBI 3aji3a. 6) BH3HaAu€HO MOKJIUBY

nuHaMmiky 3pocranHs I'IK ta OLJK HaHOK/IacTepiB 3aiiza 3 GOpMyBaHHSM [IOBEPXHEBUX LIApiB HACUYEHUX Ta 30iJHEHUX BYTJIELIEM.
Pedepar (aHrI)

The object of study is an iron nanocluster which containing a carbon atom as an interstitial impurity and nickel atom or atoms as
substitutional impurities. 1) A model of an FCC-similar iron-nickel-carbon nanocluster was developed and tested, describing the
behavior of substitution (nickel) atoms and interstitial (carbon) atom in iron nanoclusters, and their influence on the conditions
of stable existence and growth of the nanocluster during new phase formation. 2) It was determined the carbon atoms' drift
ways to the surface, as well as the influence of the nickel atoms position for the given possibility for the carbon atom
manipulation in such nanoclusters and at the surface layers of the formed phase. 3) The influence of carbon atom position on
the growth directions of the iron nanocluster was determined. 4) The model of BCC-similar nanocluster iron-based has
developed that determinate of the energy-favorable octahedral and tetrahedral interstices positions for the carbon atom at the
drift to the surface. 5) The influence of substitution atoms of different types on the energy of the nanocluster based on iron was
determined. 6) The dynamic of the FCC and BCC iron nanoclusters growth had been estimated in the surface layers during the
carbon saturating and depleting.

Inpexc YIK: 544.27, 620.3:66.D11:544.272

Kopu Temarnuynux pyopuk HTI: 31.15.21.07
6. HaykoBo-TexHi4yHa nmpoayKuis (HTII)

HTII 1

Hassa npoaykii (ykp): MozenoBaHHSI yMOB (POPMYBaHHS i CTabiIbHOCTI METaIeBUX CYOHAHO- i HAHOKJIACTEPIB 3 JOMIIIKOBUMU

aToOMaMU BIIPOBAIKEHHS i 3aMillleHHS

HasBa npoaykuii (anri): Simulation the conditions of formation and stability of the metallic subnano- and nanoclusters which
containing the interstitial and substitutional atoms.

OuikyBaHi pe3yJIbTaTH:



T'anyss 3acrocyBaHHs: HaHodi3nka, HaHOXiMisl, HAHOMaTepianu

Onuc npozykuii (ykp): Po3po6sieHo mIIIXOM MOZEIIOBaHHS MeTo i 1) BIVIMBY Ha HANPSIM Jipeiidy aTOMIB BIIPOBaIKEHHS, 3a
JIOTIOMOTOI0 3MiHU MO3ULIil Ha IOBEPXHi aTOMY 3aMillleHHs 1J151 HAHOKJIACTEPiB Ta HAHOCUCTEM; 2) MaHiIyJIsLii aToMoM
BITPOBAJPKEHHSI 32 JOIIOMOTOI0 aTOMa 3aMillleHHs], TI03U1Llisl SIKOTO BU3Ha4Yae po3Mip MOTeHLiHOro 6ap'epy AJ1s aperdyodoro
aToMy; 3) peryJIloBaHHS 3pDOCTaHHS HAHOKJIACTEPY 3aJliza 3a [IOIIOMOT0I0 aTOMY BIIPOBAIPKEHHS; 4) PETyJIIOBaHHSI PiBHIO

HaCUYeHHsI [IOBEPXHEBOTO IIapy HAHOILIIBKY a60 HAHOKJIACTEPY aTOMaMH BIIPOBAI>KEHHSI.
ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapis 3aBepmenocti HTII: 3it o HIJKP

Bruposagskenns HTII: He BnposamkeHo

CTpOKH BIIPOBAJI>KEHHSI: -

BHpPOOGHHUK NPOAYKIi: -

Cro>KuBayi MpoAyKuii: -

IlepcrieKTHBHI pUHKH: -

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpaMu

®opmu Ta ymoBH nepegaui npogykuii: CriisibHi HIJIKP
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8. 3BiTHa JOKyMEHTaLis

KinbKicTh CTOPiHOK B 3BiTi: 96

Mosga 3BiTy: YKpaiHCbKa

YMoBu nomupeHHsI B YKpaiHi: He 3a60poHeHO
YmoBH nepegadi inmum Kpainam: He 3a60poHeHO

KinpkicTs ¢aitris y 3BiTi: 1
9. 3aKJII0YHI BiLOMOCTi
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