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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BuBueHHs npoueciB (pa3oyTBOPEHHS Ta CaMOOpraHisalii y BAKyyMHUX KOHZE€HCaTax, CIIPSIMOBaHe Ha

ynockoHasneHHs1 YP-neTekTopiB Ha OCHOBI ZnO

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Study of the processes of phase formation and self-assembly in vacuum condensates aimed at improving UV
detectors based on ZnO

Pedepat yKpaiHCBKOIO:

3aBepIlIeHnN eTall IPUCBIYEHO NOCIiIKEHHIO POLECiB CaMOOpraHisallil pe4OBMHU BaKyyMHUX KOHJIE€HCATIB i,
yac ix BignamosaHHs. [TokazaHo, O BiANaNI0BaHHS OJHO- Ta ABOXKOMIIOHEHTHUX IIIIBOK € 3pyYHUM CIIOCOO0M
CTBOPEHHS CAMOBIIOPSIKOBAHUX MACUBIB METAJIEBUX YACTUHOK 3 JOCUTb By3bKMMHU PO3MiPHUMU Ta
KOHIIEHTpaiHuMU po3nomiiamu. OTpUMaHO PO3MipHi 3a1eKHOCTI KoedillieHTiB 3aTTOBHEHHS MiJKJIaIKU ILTiBKOIO,
HaM6ibII BipOriIHOrO po3Mipy YaCTHMHOK, HalliBLIMPUHU MaKCUMYyMY TicTorpam ix posmnoginy 3a po3amipamu,
HAJJIMIIKOBOI €HePrii, sIKa € (QisMYHNM YMHHMKOM AMCIIEePryBaHHS, T'YCTOTH YaCTMHOK Ta CEPEIHBO] IIJIOMI], 3 SIKOI
30MpA€EThCS PEYOBYHA IJIiBKY [1JIs1 YTBOPEHHS OKpeMOi YacTMHKU. CKIaIHUI BUJL, LUX 3aJIEXKHOCTEN BKa3ye Ha
iCHyBaHHS KiJIbKOX KOHKYPYIOU/X MEXaHi3MiB JUCIIePryBaHHs. BCTaHOBIIEHO, 10 NVCIIEPTYBAaHHS I09aTKOBO
CYLIiJIbHUX NOJIIKPUCTAIIYHUX IIiBOK iHilIiI0€TbCSI €HEPrielo MDK3epeHUX rPaHMllb, SIKa CKIAa€ Jiuile NpruoaIn3HO 1
% Bif, 3araJIbHOrO 3HAYE€HHS €HEPTii, [0 ONTUMI3yeThCs MiJ Yac JucrepryBanHs. [lokasaHo, 0 BiCMYT,
KOHJIEHCOBAaHUI Ha IOJIIKPUCTAJIIYHI IJ1iIBKY METaJliB YTBOPIOE 3B'SI3HY CUCTEMY BKJIIOYEHB, KA 30epiraeTbCsl HaBiTh
nicsis I1aBjieHHsl. MacuBUM MeTajleBUX YaCTMHOK BICMYTY B TAKMX CUCTEMaxX MOXYTb OYTH CTBOPEHHI] IIJISIXOM OT0
KOHJeHcalii y pinKy ¢pasy. OTpuMaHi pe3yabTaty 0yIyTh BUKOPUCTaHI Ha OJAJbIINX €TanaxX IPOEKTY IS
3'aCcyBaHHS (Pi3MYHMX MEXaHi3MiB YTBOPEHHS PifKoi a3y y KOMIO3UTAxX Ta [JIs1 BUPilleHHS MPUKJIAJHOTO 3aBJaHH4,
sKe nossrae y mogudikauii GyHKIiOHANIBHUX CTPYKTYP IUISIXOM HAHECEHHS HA HUX MAaCUBY METAJIEBUX YACTUHOK.
Pesynbratu mog0 GopMyBaHHS CTa0IbBHAX CTPYKTYP HA OCHOBI BiCMYyTy BUIVISIAAIOTh KOPUCHUMMU 1711 PO3POOKU
TEXHOJIOTi 6€3CBUHLIEBUX [IPUIIOIB, IPU3HAYEHUX 11711 pOOOTU B YMOBAX 3HAYHOTO TEMIIEPATYPHOTO

HaBaHTa>XE€HHA.

Pedepar aHr1ilicbKOIO:

The completed stage is devoted to the study of the processes of the self-organization of the substance of vacuum
condensates during their annealing. It is shown that annealing of one- and two-component films is a convenient
way to create self-ordered arrays of metal particles with rather narrow dimensional and concentration
distributions.There have been obtained dimensional dependencies of substrate filling coefficients with a film, the
most probable particle size, FWHM of histograms of their size distribution, excess energy, which is a physical
factor of the dispergation, particle density and average area, from which film substance is collected for the
formation of the single particle. The complex nature of these dependencies indicates the existence of several
competing dispergation mechanisms. It is established that the dispergation of initially continuous polycrystalline
films is initiated by the energy of inter-granular boundaries, which is only about 1% of the total value of the energy
which is optimized during dispergation. It has been shown that bismuth, condensed onto polycrystalline metal
films, forms a coherent system of inclusions that is preserved even after melting. Arrays of bismuth metal particles
in such systems can be created by condensing it into the liquid phase. The obtained results will be used in the next
stages of the project to elucidate the physical mechanisms of liquid phase formation in composites and to solve the
applied task, which is to modify functional structures by applying an array of metal particles on them. The results
on the formation of stable structures based on bismuth look useful for the development of technologies of lead-
free solders designed to work under conditions of significant temperature load.

Inpexkc YIK: 538.910405; 548.5.01, 538.975
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: OHOBJIEHI MOZIEI TEPMIYHOTO AMCIIEPTYBAHHS BaKyyMHMX KOHEeHCATiB; Crioco6u
CTBOPEHHS 0€3CBUHLEBUX TEPMIYHO CTiMIKMX IIPUIIOiB; EJleMEHTH TEXHOJIOri MAaCUBIB CIJIABIiB 3 Pi3HOIO

MiKPOCTPYKTYPOIO YaCTUHOK

Hassa HTII aHrificbKo¥0: Updated models of thermal dispergation of vacuum condensates; Methods of
creating lead-free heat-resistant solders; Elements of technology of arrays of alloys with different microstructure
of particles

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpumaHi Pe3yJabTaTH: TexHoJiorii, MeToau, Teopii, AHaIITUYHI MaTepianu

l'asmy3b 3aCTOCYBaHHS: nokpaiieHHs QYHKIIOHAIbHUX BIACTUBOCTEl Ta PO3PO6KA HOBUX €JIEMEHTIB
CEHCOPHOI TeXHiKU Ta (OTOIIEePEeTBOPIOBAYiB; 3611blIEHHS HALIMHOCTI Ta MPOLOBKEHHS MiHiaTiIopu3aliii e1eMeHTiB
Cy4aCHOI MiKPO€JIEKTPOHIKHU

PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: Ouosneni Mozeri, siki onucyoTh Ipoiec caMmoopratisaiiii pe40BUHM T1ijfi YacC BifiagOBaHHS,
MO>XYTb OYTH BUKOPUCTAHI /1J151 IPOTHO3YBAaHHS MOBEIiHKY MOJIIKPUCTANIYHUX (30KpeMa, HAHOKPUCTaIiYHUX) Ta
OCTPiBLIEBUX IJTIBOK. 3aBASKY [[bOMY 3 BUKOPHCTAaHHSM aBTOPCHKOTO CIIOCO0Y Piiko(azHOro CTUMYJIIOBaHHS
TEPMIYHOTO JUCIIePTyBaHHS MOXYTb OyTH CTBOPEHHI MacUBU MeTaJeBUX YACTMHOK HEOOXiHOTO PO3Mipy 3
OJHOMOJAJILHUM po3mnoginom. Taki HaHOMacuBY 3HAXONATh BUKOPUCTaHHS I Mogudikallii pisHOMaHITHUX
(yHKILiOHaNBbHUX CTPYKTYP. CIOCOOU CTBOPEHHSI 6€3CBUHLIEBUX ITPUIIOIB 3aCHOBaHI Ha BUKOPUCTAaHHI IapiB
BiCMyTY, KOH/IEHCOBaHUX Ha IOJIIKpUCTaJIiuHi apu Mini abo cpibsa. BctaHOB/IEHO. 110 32 YMOBU JOCTATHHOTO
PO3Mipy KPUCTAJITiB, BICMYT B LIUX YMOBax CTBOPIOE 3B’13HY CUCTEMY JIETKOIJIaBKMX BKJIIOUYEHD, sIKa 30epirae
CYLIiJIbHICTh HaBiTh MicJIsl maBneHHs. Lle BUSBIISE€TbCS KOPUCHUM [1J1S1 PO3POOKY MassHUX 3'€JHAHB, SIKi MOXYTb
IIPOOBXUTH QYHKIIOHYBATU HaBiTh MiCJ/Is1 HArPiBaHHS BUILE TEMIIEPATypPH I1JIaBJIeHHS IPUIIoo. BukoHaHe B
IIPOEKTI cliBCTaBIeHHs MOPQOJIOTii 6iHApHUX CTPYKTYP, SKi BUHUKAIOTh IPY JUCIIEPryBaHHI 1BOIIAPOBUX IJIiBOK, 3

(a30BOI0 JliarpaMol0 KOHTAKTHOI IIapy € €JIEMEHTOM TEXHOJIOTIi MOAM(DIKyIOUNX JBOKOMIIOHEHTHAX MACUBIB.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuniunoBo HOBOi mpoyKIiii (Matepiasis,
TEXHOJIOTI! TOIIO) AJ1s1 3a6e3MeYeHHsI eKCIIOPTHOTO MOTeHIIialy Ta 3aMillleHHIo iMopTy, [loinmeHHs cTany

HaBKOJIMIIHBOTO CEpeNoBUILa, EKOHOMIS eHepropecypcis
Bnyins HTII Ha moBKiJLs:
BnposaaskeHHst HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2021
3akiHYeHHs eTamy: 12.2021

Crnos>kuBavi npoaykiii: ICMA HAH Vkpainu, HTY «XapkiBcbkuii nostitexHiqaumii incrutyr», TOB «HTII
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