O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuH 06J1ikoBHI HOMep: 0223U000861
Jep>kaBHuUi peecrpaniiinuii Homep: 01220001304

Bigkpura

Iara peecrpamnii: 20-01-2023

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa erany: ®a30Bi fiarpamu Ta TeMIepaTypHa €BoJIIOLisl 6iHapHUX IUTIBKOBUX cucTeM In-Sn Ta Bi-Sn
IToyaTok eramy: 02-2022

3akiHueHHs eTany: 12-2022

Bup, 3BiTHOTO ZOKyMeHTa: [IpOMIKHMIA 3BIT

2. BukoHaBeup

HasBa oprani3sanii: XapkiBcbKuil HallioHanpHUE yHiIBepcuTeT iMeHi B. H. Kapasina

Kog, €IPIIOY /IIIH: 02071205

MigmopsaxoBaHicTh: MiHiCTEepCTBO OCBIiTU i HAyKu YKpaiHu

Appeca: maiinan CBo6oay, 6yn. 4, M. XapkiB, XapKiBcbKuil p-H., XapkiBcbKa 061, 61022, Ykpaina
Tenedon: 380577051247

E-mail: rector@karazin.ua

E-mail: univer@karazin.ua

WWW: http: / /www.univer.kharkov.ua/

3. BnacHuk pesyabstaTtiB HIJKP (mpoayKiiii)

Hassa oprani3sanii: XapkiBcbKuil HallioHanpHUE yHiBepcuTeT iMeHi B. H. Kapasina

Koz €IPIIOY /IITH: 02071205

Appeca: maiinan CBobonu, 6yz. 4, M. XapKiB, XapKiBCbKUI p-H., XapKiBCbKa 0011., 61022, Ykpaina
MignmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Tenedon: 380577051247

E-mail: rector@karazin.ua

E-mail: univer@karazin.ua

WWW: http: / /www.univer.kharkov.ua/

4. JI>)kepesia Ta HanpsAMU (piHaHCYBaHHA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 2201040

Hampsm ¢inaHcyBaHHS: 2.2 - IPUKJIATHI JOCIiIKEHHS i po3poOKu



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuynuii o6car dinancyBaHHA 3a 3BiTHMH eTam: 1130.659 THC. TPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

DyHKIiOHANIbHI HAaHOCTPYKTYpPU IJIs1 CEHCOPUKU Ta 3€JIEHUX TEXHOJIOTiH, CTBOPIOBAaHI MIJIIXOM caMoopradizauii ta TepmiyHoi

Mopudikarnii maiBKOBUX CUCTEM

Ha3zBa po6oTH (aHrJI)

Functional nanostructures for sensors and environmental technology created by self-organization and thermal modification of
film systems

Pedepar (yxp)

3aBepLIeHUI eTal € YaCTUHOIO NPUKJIAJAHOTO MIPOEKTY, KiHLEBOI METOIO SIKOTO € MOKPAIleHHS NPUIAIOBUX CTPYKTYP Ha OCHOBI
OKCHUJHWX HaliBPONPOBIJHUKIB, PYHKI[iOHATIbHI BJIACTUBOCTI SIKUX, 30KpemMa B cdepi geTekTyBaHHs [Y BUITPOMIHIOBaHHSI, MOXYThb
OyTU MiABUIIEH] HIIJITXOM CTBOPEHHS HA iX IMOBEPXHi MacuBiB HAHOYACTHMHOK OiHApHMX CIIaBiB. JJochimkeHo npouecu ¢pazoBoi
piBHOBaru Ta mopdosoriyHoi eBosowii 6iHapHUX cructeM Bi- Sn Ta In-Sn, sAKi € KOMIIOHEHTaMM TEPCIIEKTUBHUX 0e3CBUHIIEBUX
MpUIOIB Ta 3aco6iB mopudikanii PyHKIioHaTBPHUX CTPYKTYp. IlokazaHo, mo nudysiiiHi Mpouecu B TOHKUX IIJTiBKAaxX IIBUAKO
TOMOTEHI3YIOTh iX MO TOBIIMHI, B TOM Yac SIK B IJIOMIMHI MiAKIaIKN 36€piraloTbCsi KOHIEHTpalilHi rpasieHTH. Bussneno ¢isnyni
Ipoliecy, IO 3yMOBJIOIOTh Bidyasizallilo OCHOBHUX KOHTYPiB (a30BUX Jjiarpam B METOi 3MiHHOTO CTaHy Ta 3MiHHOTO CKJIamy.
[TokasaHa MEpPCHEKTUBHICTb BUKOPUCTAHHSI TEPMIYHOTO IUCIEPryBaHHS OiHAPHUX IUIIBOK [JiII CTBOPEHHS (PYHKLIIOHAJIbHUX
MacuBiB. BCTaHOBJIEHO, MmO NOPOYTBOPEHHS B CYLiJIbHUX O6iHAPHMX IIIBKaX CYINPOBOMAXYETbCS JIOKAJAbHUM IOPYHIEHHSIM
ofHOpigHOCTI ii ckiamy. [IokasaHoO, WO CKJIAaOHI CTPYKTYPH, SIKi yTBOPIOIOTHCS B PE3YJIbTATi MJIABJIEHHS IJIIBKM GiHAPHOTO CIIJIaBY
Ha MOBEPXHi MeTajy, 0 Mae Oifibllly TeMIIepaTypy IJIaBjIeHHs, OOYMOBJIEHI SIK OCOOGJIMBOCTSMM IMOMIMPEHHS PO3IJaBy IO
MOBEPXHI MOJIKPUCTAIYHOI MiAKIAAKY, TaK i CIIPOIEHHSIM MacOIepeHeCEeHHs Oibll TYronaaBKOTO KOMIIOHEHTA 3a MPUCYTHOCTI
pinxoi ¢asu. 3 BUKOPHUCTAaHHSIM METOAMKY, 32CHOBAHOI HAa BUBYEHHI KOHIEHTPALilIHO] 3a71€’KHOCTI [1epeoX0I0KEHHS, BUSIBJIEHO,
110 3MOYYBAaHHS MiJHOTO IIapy po3maBoM Bi-Sn ¢axkTuyHO He 3a7eXXuTh BiJ CKIaAy JETrKoIIaBKoro posmany. Pesynbrat HIP
MOXYTb OYTM BUKOPHCTaHI HAYKOBUMU YCTaHOBAMH, SIKi 3aiIMalOThCS AOCIIIPKEHHSIMHU, CIIPSIMOBAaHMMU Ha PO3POOKY TEXHOJOTii
MIiKpOpO3MipHOi Maiiku 6e3CBUHLEBAMU NPUINOSIMU, Moaudikalii (QyHKIiOHANIBHUX CTPYKTYp MacHUBaMU GiHAPHUX YACTUHOK,
30KpeMa CTBOpeHHS ceHcopiB IY BUIIPOMiHIOBaHHS, Ta BUBYEHHSIM QYHAAMEHTANbHUX AaclekTiB I3UYHUX SBUII, IO

BifIOyBaloThCs Ha iHTepdeiici «6iHapHUI pO3IIIaB — METaJI».
Pedepar (aHrI)

The completed step is part of an application project whose ultimate goal is to improve device structures based on oxide
semiconductors. Such layers can be used in the field of infrared radiation detection. Their functional properties can be improved
by creating arrays of binary alloy nanoparticles on the surface. The processes of phase equilibrium and morphological evolution
of Bi-Sn and In-Sn binary systems were studied. These systems are components of promising lead-free solders and means for
modification of functional structures. It has been shown that diffusion processes in thin films rapidly homogenize them in
thickness. At that time the initial concentration gradients in the substrate plane are practically preserved. The physical
processes responsible for the visualization of the main contours of phase diagrams in the method of alternating state and
alternating composition are proposed. The promising use of thermal dispersion of binary films to create multifunctional arrays is
shown. It has been established that pore formation in continuous binary films is accompanied by a local disturbance of the
homogeneity of its composition. It is shown that the complex structures, which form as a result of melting of a binary alloy on
the surface of another metal, are caused both by peculiarities of the melt spreading on the surface of a polycrystalline substrate
and by simplification of mass transfer of a more refractory component in the presence of a liquid phase. It is shown that the
wetting of the copper layer by the Bi-Sn melt in a wide concentration range actually does not depend on the composition of the
fusible melt. The results of the research can be used by scientific institutions engaged in research aimed at the development of



technologies of microsize soldering with lead-free solders, modification of functional structures by arrays of binary particles. In
particular, the results are important for the development of infrared radiation sensors, and the study of

Inpekc YIK: 539.2;538.9-405;548, 538.975

Kopu Temarnynux pyopuxk HTI: 29.19
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykiiii (yKp): HOBi JaHi CTOCOBHO KOHIIEHTPALil{HOI 3aJIE5KHOCTi MiKPOCTPYKTYPHOI €BostoLii 6iHapHUX ITiBKOBUX
cucreM, pisnyHi MexaHi3MU Bizyasizalii KOHTYpiB (pa3oBoi piBHOBaru B 3pa3kax, OTPUMAHMX METOJOM 3MiHHOTO CTaHy Ta

3MiHHOTO CKJIaZly, CIIOCOOM CTBOPEHHSI MaCUBiB METaJI€BUX YACTUHOK

Ha3zBa npoaykuii (anri): new data on the concentration of deposits of microstructural evolution of binary heating systems,
physical mechanisms of visualization of phase contours r_vnovagi in zrazkah, otrimanih by the method of change mill and
change warehouse, ways creation of arrays of metal particles

OuikyBaHi pe3yabraTti: MeTonu, Teopii

T'anysb 3acTocyBaHHS: HAyKOBi JOCJIiI)KEHHS, CIPSIMOBaHi Ha PO3BUTOK TEXHOJIOTiN (POTOKATANi3y, CECHCOPUKU Ta MoAUPiKaLlii

MIPUJIaJIOBUX CTPYKTYP

Omnuc npoaykiuii (ykp): JocmifskeHo npotiecu ¢pa3oBoi piBHOBaru ta Mop@osoriyHoi eBosoliii 6iHapHux cuctem Bi- Sn ta In-Sn,
SIKi € KOMIIOHEHTaMHU NIepCIEKTUBHUX O0€3CBUHIEBUX IIPUIIOIB Ta 3aC06iB Moaudikauii pyHkIioHanbHUX CTPYKTYP. [ToKkazaHo, mo
InQy3iiiHi mpoLecu B TOHKUX IJIiBKaX MIBUIKO TOMOTE€HI3YIOTh iX 110 TOBLIMHI, B TOH Yac SIK B IVIOMIMHI MiAK/IaIKY 306€piraloThcs
KOHILEHTpaliliHi rpaiieHTu. BusiBneHo ¢isnyHi npouecy, Mo 3yMOBJIIOIOTh Bidyasi3allilo OCHOBHUX KOHTYPiB (a30BuUX Jiarpam B
METOJi 3BMiHHOTO CTaHy Ta 3MiHHOTO cKjafy. [lokazaHa NepCcrneKTUBHICTb BUKOPUCTAHHS TEPMIYHOTO JUCIIepryBaHHS GiHApHUX
JTiBOK J17151 CTBOPEHHS PYHKI[iOHANILHUX MACUBIiB. BCTaHOBJIEHO, 110 TIOPOYTBOPEHHS B CYLIJIBHUX GiHAPHUX MIJTiBKaX
CYIIPOBOJKYETBCS JIOKAJIbHMM ITOPYLIEHHSIM OOHOPiAHOCTI ii ckyany. [TokazaHo, 10 CKIaHi CTPYKTYPH, SIKi yTBOPIOIOTHCS B
pe3yJbTarTi IJIaBjIeHHS IJTiBKY 6iHApHOTO CIIJIaBY Ha IMIOBEPXHi MeTasly, 10 Mae 6iblly TeMIepaTtypy IJIaBlIeHHs, 06YMOBJIEHi K
0COO6JIMBOCTSIMU MOIIMPEHHS PO3ILIaBY 10 IOBEPXHi MOJMIKPUCTAIIYHO]I MiIKIAAKY, TaK i CIIPOLIEHHSIM MacONI€PEHECEHHSI Oibll

TYTOIJIAaBKOTO KOMIIOHEHTA 32 MPUCYTHOCTI piznKoi ¢pasu.

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpEeHHSs IPMHIMIIOBO HOBOI IPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOIIO) s

3a6e3revyeHHs! eKCIIOPTHOTO TOTEeHIliany Ta 3aMillleHHIO IMIIOPTY

Crapgis 3aBepmenocti HTII: 3sit no HIIJIKP

Bruposagaskenns HTII: BuposamxeHo

Crpoku BupoBamykeHHs: 01.202212.2022

Bupo6nuk npoaykuii: XHY imeni B.H.Kapasina

CnosxuBavi npoaykuii: ICMA HAH Ykpainu, Inctutyt pagiodisuku ta enextpoHiku imeHi O.5. Ycukosa
IlepcnexkTuBHi puHKU: Kuraiicbko-TaiBaHChKi Koomnepatii, Mekcuka, CILIA, Hinepnanay, [Tlisnenna Kopes
IIpaBa iHTeeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP
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8. 3BiTHa JOKyMeHTaNis

KispKicTs CTOPiHOK B 3BiTi: 58

Moga 3BiTy: YKpaiHCbKa

YMoBHM nomupeHHs B YKpaiHi: He 3a60poneHo
YMoBH nepepadi iHmum KpaiHam: He 3a60poHeHO

KinpkicTs ¢aiisiB y 3BiTi: 1
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