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J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxruyHmii 06car dinancyBaHHA 3a 3BiTHHH eTam: 994.000 THC. IPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

BHyTpimHi po3mipHi epekTH y HAaHOKOMIO3UTHUX CTPYKTypax sK (pisuyHa ocHOBa (YHKLIOHAJIBHUX MarepiaiB NOABIMHOTO

IMMpU3HAYE€HHA

Ha3zBa po6oTH (aHrJI)

Inner size effects in nanocomposite structures as a physical basis for dual-use technology

Pedepar (yxp)

[lepmnii etanm JOCJiAKEHHS MPUCBSIYEHO BCTAHOBJIEHHIO (Pi3sMyHOI Npuponu peKpucTalizallii, sKa BiZlOyBa€TbCS B TOHKUX
IJTiBKax METasliB, 30KpeMa Mifi, cpibsa Ta BaHa o SIK 6e311ocepeqHbO Mifl 4ac OTPUMAaHHS, TaK i Ipy BaKyyMHOMY BifNaaiOBaHHI
BXXe OcCaIpKeHuX mmapis. [TokazaHo, 0 CBKOKOHAEHCOBaHI IIJTiBKY Mifli MAlOTh 6iMOIaIbHUM PO3MOIi KPUCTAITIB 32 po3Mipamu.
Takuii posnopin 36epiraeTscs ¥ micns BinmamoBaHHS. IInSXOM KPOCC-CEKIIMHUX MOCIIIKeHb BCTAHOBJIEHO, IO GiMOmanbHUIMA
pO3MOin 3epeH 3a pPo3MipaMu MOXXHA IOSICHUTH (POPMYBAHHSIM JIOKAJIi30BAaHMX CTOBINEHb, BUCOTA SIKUX CKjazae 6ins 50%
TOBIIMHY IIBKU. Taki CTOBIIEHHS [eSKOI0 MipOI0 i3071bOBaHi Bifj OCHOBHOI Macu PE4YOBMHMU, & KPUCTAJITH, SIKi YyTBOPIOIOTLCS B
UWX [OiISHKAX, 3HAXOMASITbCSL B YMOBAax OOMEXeHOi reomerpii. 3aBAsSKM 1bOMY 3€pHa OCHOBHOI IUIIBKM W KPUCTAJiTH, 11O
3HAXOMSTBCSl B TAKUX JIOKAJIi30BAHUX [iJSTHKAX €BOJIOLIOHYIOTb HE3aJIeKHO OIWH Bifl OJHOrO, 1O N TOSICHIOE 30€peXKeHHS
6iMo/IaIbHOTO PO3IIOZiTY 3epeH Iicis BignamoBaHHs. Ha BimMiHy Bif 11iBOK Mifii, 3pa3ku cpibia MaloTh mapyBaTH CTPYKTYPY, IO
3abe3nedye HAsBHICTb JOOATKOBOTO MEXaHi3My peKpucTainizauii, Skuil nepepbdadyae pyx TpaHULb 3€pEeH y BEPTUKAIBHOMY
HanpsIMKy. BiporigHo, came mapyBaTa CTPYKTypa MapiB cpibja MOsICHIOE 10r0 HU3bKY TEPMiYHY CTilKiCTb, IO CIIOCTEPIraeThCst
IIpA  PE3UCTMBHUX JOCIHIIKEHHsX. I[ISXOM KiZIbKICHOrO [OOCJIIKEHHSI KIHETMKM pPEeKpUCTaslidalii IokKa3aHo, O B
HaHOKDUCTAJIiYHMX IUIBKax Migi Ta cpi6na koediuieHT camonudysii spocrae y 10-1000 pasziB nopiBHSIHO 3 KoedilieHTOM
camoaudysii MacMBHUX 3pasKiB. IIpu 1pbOMy 3pocTaHHs koedilieHTa AUQYy3ii B HaHOPO3MIipHIN (pakuii NaiBOK Migi, mo
3HAXOJUTHCSI B YMOBaX OOMEXXEHOI reoMeTpii, € MeHI 3HaYHUM, HiXK [AJ1S Gi/IbII KPYNHUX 3€PEH, 1[0 MAaIOTh MOXJIUBICTb BiJIbHO
3poctatd. lleft (akT MoOXKe MOSICHUTY HM3bKY IiHTEHCHUBHICTb peKpUCTajizauii B IUIiBKax BaHAZilo, SIKi NPAKTUYHO HeE
€BOJIIOL[IOHYIOTh NIPY BiANasiioBaHHI. BCTaHOBJIEHO, 1O KOHJEHCAlliiIHO-CTUMYJIbOBaHa OU(y3is € 6inbill e(peKTUBHUM CIIOCOO60M

3abe3nevyeHHs peKprcTaizalii M1iBoK, HiX BifjIai0BaHHS 0CAP)KeHUX 11apiB
Pedepar (aHrI)

The first stage of the study is devoted to the establishment of physical recrystallisation of nature, during the deposition and
annealing of films. Copper, silver and vanadium films with a thickness of 100 nm have been studied. It is shown that as-deposited
copper films have a bimodal crystallite size distribution. This distribution is retained after annealing. By cross-sectional studies
it is found that the bimodal grain size distribution is explained by the formation of localised thickenings. The height of such
objects is about 50% of the film thickness. Such thickenings are to some extent isolated from the bulk of the substance. It can be
considered that crystallites observed in these areas are in conditions of limited geometry. Due to this, the grains of the main film
and crystallites in such localised areas evolve independently of each other. This explains the preservation of the bimodal
distribution of grains after annealing. In contrast to copper films, silver samples have a layered structure. This structure
provides an additional recrystallisation mechanism. By quantitative study of recrystallisation kinetics it is shown that in
nanocrystalline films of copper and silver the self-diffusion coefficient increases 10-1000 times compared to the self-diffusion
coefficient of bulk samples. At the same time, the growth of the diffusion coefficient in the nanoscale fraction of copper films
under confined geometry is less significant than for larger grains that can grow freely. This fact may explain the low intensity of
recrystallisation in vanadium films, which hardly evolve during annealing. Condensation-stimulated diffusion was found to be a
more effective way to ensure recrystallisation of the films than annealing of the deposited layers.

Inpexc YIK: 539.2; 538.990405;548 , 539.216.2



Kopgu Temarnunux pyopuxk HTI: 29.19
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HaszBa npoaykuii (ykp): HoBa HaykoBa iH(dopMallist Ipo posib 3BUYaiiHOI Ta KOHAEHCalilIHO- CTUMYJIbOBaHOI nudysaii B mponecax
pexpucTaizalii Ta popMyBaHHS IIapPiB 3 33/JaHOI0 MIKPOCTPYKTYPOIO

Hassa npoaykuii (anri): New scientific date about the role of thermal and condensation-stimulated diffusion in the processes
of recrystallization and formation of layers with a given microstructure

OuikyBaHi pe3ysabTaTH: MeTOU, Teopii

T'anysb 3acTocyBaHHS: HAyKOBi OCJIiI)KEHHsI CIIPSIMOBaHi Ha pO3BUTOK TOHKOILTiIBKOBUX TEXHOJIOTiH Ta BUPOOHULITBO Cy4acHOI

€JIEKTPOHIKH 3 6araTomapoBoio CTPYTYPOIO

Onuc npogykuii (ykp): 3anponoHoBaHo (pisuyHi MipKyBaHHSI IIPOLIECiB PeKPUCTali3allil TOHKOIIIBKOBUX CUCTEM, SIKi
PO3IINPIOIOTh HAYKOBI ysIBJ€HHS MTpo Nu(y3ifiHi Ipolieck B HAHOPO3MipHOMY CTaHi Ta yMoBax oomeskeHoi reomeTpii. OTpumaHi
JlaHi HeoOXiHi 17151 KepyBaHHsI MiKpOCTPYKTYPOIO 1IapiB Ta OTPMMaHHSI HAHOPO3MipHHUX 1IapiB 3 BUCOKUMU MEXaHIYHUMU

BJIACTMBOCTSAMMU, TEPMIYHOIO CTIMKIiCTIO Ta €JIEKTPONPOBIGHICTTIO

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpEeHHSsI IPMHIMIIOBO HOBOI IPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOIIO) AJIs

3a6e3eyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO IMIIOPTY
Cragis 3aBepmenocti HTII: 3sit no HIIJIKP

Buposagskenns HTII: He BupoBamkeHo

Crpoku BrnpoBagskenHs: 01.202312.2023

Bupo6nuk npoaykuii: XHY imeni B.H.Kapasina

Crno>KHBayi NpoayKuii:

IlepcrieKTHBHI pUHKH:

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP
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