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V. BimoMocTi npo guceprariio
MoBga guceprTaliiii: Vkpaincbka
Koau TeMaTHYHHX PYOPHK: 29.19.04, 29.19.11, 29.19.13

Tema gucepranii:
1. TIprckopeHe MaconepeHeCeH s 3a PAXYHOK PyXOMUX AMCJIOKALiN [PY iMITyJIbCHOMY HaBaHTaKEHHI

2. Accelerated mass transfer due to moving dislocations under pulse loading

Pedepar:

1. Inceprauiiina po60Ta NIpUCBSIYEHA BUBYEHHIO ATOMHUX MEXaHi3MiB 1e(peKTOYyTBOPEHHS B METAJIEBUX
HaHOYACTUHKAX 3 'PAHELIEHTPOBAHOIO KyOiYHOIO I'PATKOI0, aTOMHOMY MEXaHi3My IIPMCKOPEHOTO MaCOIePEHECEHHS
IIpY iMI1yJIbCHOMY HaBaHTa>XXEHHi B MeTaJlax 3 00’€MOLIEHTPOBAHOIO KyOi4HOIO I'PATKOI0 Ta MeXaHi3MaM aTOMHOI
Mirpatii Ha rpaHuli po3ziny ABOX MaTepiasiB 3 Pi3HOIO Ky6i4HOIO IpaTKo0. [JucepTalisi CKIafaeTbCs 3 ITSITU
PO31IisiB, IPUCBSYEHUX aHAJIi3y JITEPAaTyPHUX JKEPEJI IOAO BJIACTUBOCTEN OLHOKOMIIOHEHTHUX METAJIEBUX
HAaHOYaCTUHOX, CIIOCOOIB iX JOCIIiKEHHS, a TAKOX iXHbOT0 IIPAaKTUYHOIO 3aCTOCYBaHHS, BIJIUBY TEMIIEPATYpU Ta
Iedopmalii Ha IpoLleCH MAaCONIEPEHOCY B METaJax i METOIiB IIOKPALl€HHS BIACTUBOCTEH MaTepiasliB IJISIXOM
nedopmariitHoi Ta ximiyHoi mogudikauii nosepxsi (Po3zin 1), onucy metonis i napameTpis focimkens (Po3ain 2),

MexaHi3aMaM J1epeKTOyTBOPEHHSI i MaCOIlepEHEeCEHHs B MeTalax 3 KyOi4HOIO I'PATKOIO I1if] BIVIMBOM iMITyJIbCHOT'O



HaBaHTaxeHHs (Po3nin 3), Mirpauii aToMiB Ta CTPYKTypHUM 3MiHaM Ha rpaHulli po3[iay METAIB 3 Pi3HOIO KyO0iYHOIO
rpatkoio (Po3nin 4) i nedpopmaniitno-gudyszifiHuM Ipoiiecam B ajoMiHieBomy criiasi 16 mpu mexaHidHOMY
JIeTyBaHHI 110ro [10BEPXHi METOZOM yJIbTPa3ByKOBOi yaapHoi 06po6ku (Po3zin 5). B octaHHbOMY po3ii Ha
MaKpPOCKOIIIYHOMY PiBHi IIOKa3yI0ThCS HACIIKY JedopMaliiiHO-1u(y3iHMX NPOLECiB, 0 MPOTIKaIOTh B METaaX
Ha aTOMHOMY PiBHi Ha [IPUKJIaZii pe3yJIbTaTiB yJIbTPA3BYKOBOI yIapHOI 06POOKM GOMKOM i3 ApMKO-3asli3a MHUPOKO

3aCTOCOBYBAHOT'O B a€pOKOCMiyHi raynysi ajomilieBoro crasy 116 (2024).

2. The dissertation is devoted to the study of atomic mechanisms of defect formation in metal nanoparticles with a
face-centred cubic lattice, the atomic mechanism of accelerated mass transfer under pulse loading in metals with
a volume-centred cubic lattice and mechanisms of atomic migration at the phase interface of two materials with
different cubic lattices. The thesis consists of five chapters devoted to the analysis of literature sources on the
properties of single-component metal nanoparticles, methods of their study, as well as their practical application,
the effect of temperature and strain on mass transfer processes in metals, and methods of improving the
properties of materials by deformation and chemical modification of the surface (Chapter 1), description of
research methods and parameters (Section 2), mechanisms of defect formation and mass transfer in metals with a
cubic lattice under the influence of pulse loading (Section 3), atomic migration and structural changes at the
interface of metals with different cubic lattices (Section 4), and strain-diffusion processes in aluminium alloy D16
during mechanical alloying of its surface by ultrasonic impact treatment (Section 5). The last chapter shows the
effects of deformation-diffusion processes occurring in metals at the atomic level on the macroscopic level by the
example of the results of ultrasonic impact treatment with an Armco-iron pin of the aluminium alloy D16 (2024),
which is widely used in the aerospace industry.

Jep>kaBHHH peecTpaniliHuil Homep [iP:

IIpiopuTeTHHI HanpsSIM PO3BHTKY HayKH i TEXHIKH: OyHnamMeHTasbHi HAYKOBI TOCIIIPKEHHS 3 HANGIbII
Ba)KJIMBUX NPO6JIEM PO3BUTKY HAaYKOBO-TEXHIYHOT0, COLliaJIbHO-€KOHOMIYHOTO, CyCIiIbHO-TIOJIITUYHOTO,
JIIOJICbKOTO NIOTEHLjay 17151 3a6e31e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIor0 PO3BUTKY

CYCIIiJIbCTBA i Jep>kaBy

CrpareriyHuii NpiopUTETHUH HaNIPSIM iHHOBALLiHHOI Ais1JIbHOCTI: OCBOCHHS HOBMX TEXHOJIOTIiA

BUPOOHUILITBA MaTepiasiB, ix 06po6IeHHs i 3'eIHaHHS, CTBOPEHHS iHIyCTpii HAHOMaTepiaiB Ta HAHOTEXHOJIOTIi
I'[i,ucyMKH IOCJIII>KEHHS: TeopeTuyHe y3araJbHEHHs i BUPIlIEHHS BOXJIMBOI HAyKOBOI IPOGIeMu

Iy6sikamii:

¢ Filatov, O., Soldatenko, S. & Soldatenko, O. The determination of temperature stability of silver nanotubes by
the molecular dynamics simulation. Appl Nanosci 9, 853-857 (2019). https:/ /doi.org /10.1007 /s13204-018-
0770-4

« Filatov, O., Soldatenko, O. Size dependence of thermal expansion of silver nanowires. Appl Nanosci 10,
4827-4830 (2020). https://doi.org /10.1007 /s13204-020-01487-8

e O.V. Filatov and O. M. Soldatenko,Influence of Glide Dislocation Motion on Self-Diffusion in b.c.c. Fe. A
Molecular Dynamics Study, Metallofiz. Noveishie Tekhnol., 42, No. 1: 1-9 (2020).
https://doi.org /10.15407 /mfint.42.01.0001

¢ O. M. Soldatenko, O. V. Filatov, B. M. Mordyuk, and S. M. Soldatenko, Mechanism of Diffusion-Zone Formation
at the Al-Fe Phase Interface under ImpactLoading Conditions, Metallofiz. Noveishie Tekhnol., 45, No. 1: 65-73
(2023). https:/ /doi.org /10.15407 /mfint.45.01.0065

¢ Cnocib ofepykaHHs IPeLX3iiHOro HaHoMaTepiay Ha OCHOBI CPiOHMX HAHOCTPIIKHIB 3i CTaJIUM
TeMmIepaTypHuM Koediuientom posmupenss / @inaros O. B., [Toropenos O. €., Conpgarenko O. M. / [TaTeHT
Ha BuHaxig N© 127523 Bim 20.09.2023.

¢ The influence of nanoparticles size on the coefficient of linear thermal expansion / Soldatenko O. M.,
Soldatenko S. M., Filatov O. V. / 12th International Students, Postgraduates and Young Scientists Conference



“Perspective technologies on the base of advanced physical materials science research and computer
materials design”, pp. 141-142. - 18-19 April, 2019, Kyiv, Ukraine.

¢ The influence of glide dislocation motion on the self-diffusion in bcc Fe. A molecular dynamics study / Filatov
0.V,, Soldatenko O.M. / International conference “Functional materials for innovative energy”, p.74. - 13-15
May, 2019, Kyiv, Ukraine.

¢ The influence of the nanoparticles size on the coefficient of linear thermal expansion of Ag / Filatov O.V.,
Soldatenko O.M., Soldatenko S.M. / 7th International conference “Nanotechnologies and nanomaterials”
NANO-2019, p. 590. - 27-30 August, 2019, Lviv, Ukraine.

« Size influence of silver nanoparticles on the coefficient of Ag linear thermal expansion / Filatov O.V.,
Soldatenko O.M., Soldatenko S.M. / X Internantional Scientific Conference “Functional Basis of
Nanoelectronics”, pp. 99-101. - 16-21 September, 2019, Odesa, Ukraine.

e Mechanical properties of silver nanotubes and nanowires / Filatov O.V., Soldatenko O.M. / International
conference “Functional materials for innovative energy”, p. 31. - 9-11 Jun, 2020, Kyiv, Ukraine.

o GopmyBaHH4 nuPy3iiiHOi 30HU B cToti [116 B mpolieci ylbTpa3ByKoBOi yaapHoi 06po6Ky 3ai3HUM 601ikoM / O.
M. Conparenko, O. B. ®inaros, 5. M. Mopaiok / «Cy4acHi npo6siemu (isvuKy MeTasliB i MeTalliYHUX CUCTEMY, C.
104. --25-27 TpaBHs, 2021, Kui, Vkpaina.

¢ Dislocation-enhanced diffusion in cubic metals at nanoscale level / Soldatenko O.M., Filatov O.V. / 9th
International conference “Nanotechnologies and nanomaterials” NANO-2021, p. 309. - 25-27 August, 2021,
Lviv, Ukraine.

¢ CpibHi HaHOCTPMXKHI K OCHOBa MOHOKOMIIOHEHTHOTO MaTepiay 3 peuusiiHumu Bractusoctsamu / O.M.
Conparenko, O.B. ®inaros / IV BceykpaiHcbka KOH(pepeHIlist MojIoaux BueHUX "CydacHe maTepiajlo3HaBCTBO.

Marepianu ta Texnosorii. CMMT-2023", c. 10. - 5-6 >koBTH#, 2023, KuiB, YkpaiHa.
HaykoBa (HayKOBO-Te€XHiYHa) MPOAYKILISI: TEXHOJIOTIi; MaTepiany; METO/M, TeOpii, rinoresn

Comnia;ibHO-eKOHOMIYHA CIPSIMOBAHICTh: CTBOPEHHSs NPUHIUIIOBO HOBOI MPOJIyKIIii (MaTepiais,

TEXHOJIOTI} TOIO) 17151 3a6€e3MeYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
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Cnoci6 ofepskaHHs PeLy3iHOro HaHOMaTepiany Ha OCHOBI CPIOHMX HAHOCTPIIKHIB 3i CTAJIUM

TemIepaTypHuM Koediuientom posmupenss / @inaros O. B., [Toropenos O. €., Conpgarenko O. M. / [TaTeHT
Ha BuHaxig N© 127523 Bizm 20.09.2023.
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