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I. 3arasibHi BimOMOCTI

Jep>kaBHUH peecTpauiliHUiI HOMep: 0123U103953

Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 29-09-2023

I1. IlizcTaBa AJis IpOBeAEHHS POOIT

IlincraBa ojist npoBemeHHs JiP: 34 - norosip (3aMOBJIEHHS) 3 LIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0IpKeTHUX KOIITiB Ha rmposeneHHs HIIJIKP)
Hanpsam ¢inancyBaHHS: 2.1 - pyHmameHTasbHI DOCTiIKeHH ()

Ikepesia piHaHCYBaHHS

7713 - KOIITH AEP>KOIOAKETY

Kop, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 2201380

Y Tomy 4HcCIIi 10 pOKax:

2023 199.000 Tuc. rpH.

3aransHui oocsr ¢inancysBanss: 199.000 Tuc. rpH.

I11. BizomocTi npo 3amoBHHuKa [IiP

IloBHe HaiMeHYBaHHS IOPHUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH | HayKK
YKpainu

Kopg 3a €IPIIOY: 38621185

Micueanaxo,r.pxeﬂml: npocnekT Bepecreiicbkuii, 6yg. 10, M. Kui, 01135, Ykpaina

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: KaGiner MinicTpis Vkpainu

ImentTudikarop ROR: He zacrocoyerbcs

Poamip opranisauii:

TenedoH: 380444813221

IV. Bimomocri npo BukoHaBus JIiP



IloBHEe HaMEHYBaHHS IOPHIHYHOI 0cooH (a60 ITIB pizsmaHOi 0COOH): JIbBiBCHKNMIT HALIOHAIBHUI

yHiBepcuTeT iMeHi IBaHa OpaHka

Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. VHiBepcUuTeTchbKa, Oya. 1, M. JIbBiB, JIpBiBCbKa 0651., 79000, YKpaina
dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 380322616048

V. BimomocrTi npo cniBBUKoHaB1 s JIiP

VI. Bigomocri npo [JIiP
Ha3zBa po6oTH yKpaiHCBHKOIO:

BriiuB HAHOYaCTHWHOK, OCaI )KEHUX METAJIOM, i q)]IIOCiB, JIETOBAHMX HAHOYAaCTUHKAMU, Ha 3'€,ELH3HH$I 663(}BI/IHLLCBI/IX

IIPUIIOIB 3 METAJIEBUMU IiAKJIAIKAMM

Ha3sBa po60oTH aHIJIiHCHKOIO:

Impact of metal deposited nanoparticles and the nanoparticle doped flux on solder joints between lead-free
solders and metal substrates

MeTta po60TH YKpPaiHCHKOIO:

MeTo10 IPOEKTy € NOKpallleHHs XapaKTePHUCTUK MaTepialiB 1J1 €KOJIOTYHO 6e3MeYHMX 0€3CBUHIIEBUX ITPUIIOIB Ha
ocHOBi Sn-Ag- Cu. Binomo, 110 BJIaCTUBOCTI NasiHUX 3'€IHAHb MOXKHA CYTTEBO MMOKPAIIUTH, TOHAI0YU 1O CILJIaBiB
HaHOPO3MipHi MeTasIeBi Ta HEMETAJIEBI YACTUHKH, Ki 3MILIHIOIOTb MATPULIO MTPUIIOIB, 3HWKYIOTh IXHIO KPUXKICTB i
HiABUILYIOTh CTIMKICTb [0 1oB3y4ocTi. OfiHaK HE3MOYYBaHi HAHOOMIIIKY (KepaMiuHi, ByryeleBi HaHOTPYOKH)
BUTICHSIOTHCS 3 PO3IJIABY I1if] Yac HamjasjaeHHd. [IpobaeMy MoXXHA BUPIIUTH, GOPMYIOUM “MiCTOK” MixXK
HaHOYACTMHKaMU Ta MaTpulielo npumnor. HanoyacTuHKY MeTadtiB (Taki sk Au, Cu Ta Ni) po3risgaioTses sK ifeanbHi
"MOCTHMKOBI MaTtepiann", OCKiJIbKY 3IaTHi pearyBaTy 3 IPUIMIMHUMU CIJIABAMU Ha OCHOBI SN, yTBOPIOIOYU
iHTepMeTaseBi CIIOYKH Mif, 4ac npouecy nasHHs. bye ociiiKeHo BIJIMB TaKOTrO MOCTY Ha BJIACTUBOCTI MaTpHLIi.
Hanopo3amipHi Byryieniesi TpyOKu Ta KepamiKy IOKpUBAaTUMYTh HaHOYaCTUHKaMu Au, AuPd ta Pt, BUKopucToBytoun
IiomHUM posnuiioBay. byne TakoxX JocigkeHO MOPQOJIOTilo Ta [IOBEiHKY 3pOCTaHHS iHTEepMEeTaIeBUX CIIOIYK MK

IIPUIIOEM Ha OCHOBI SN Ta MiJHOIO MiKIaKOW.

MeTta po60TH aHIJIiHCHKOIO:

The aim of the project is to improve the performance of materials for environmentally friendly lead-free solders
based on Sn-Ag- Cu. The properties of soldered joints can be significantly improved by adding nanoscale metallic
and non-metallic particles, which strengthen the solder matrix, reduce their brittleness and increase creep
resistance. However, non-wetting nanoimpurities (ceramic, carbon nanotubes) are often found to be expelled from
a molten solder during a reflow process. The problem can be solved by forming a "bridge" between the
nanoparticles and the solder matrix. Metal nanoparticles (such as Au, Cu and Ni) are considered ideal "bridge
materials" because they are apt to react with Sn-based solder alloys to form IMCs during a soldering process. The
influence of such a bridge on the matrix properties will be investigated. Carbon nanotubes and ceramics will be



coated with Au, AuPd, Pt nanoparticles using a conventional DC Diode Sputter Coater. The morphology and
growth of intermetallic compounds between the solder and a Cu substrate will be studied.

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HAayKH i TEXHIKHU: HoBi pevoByuHN i MaTepianu
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiSJIBHOCTI:

Bupg, po6oTH: 39 - pynsamenranbaa

OuikyBaHi pe3yJbTaTH: Texuosorii; Marepiann

l'asmy3b 3acTOCYBaHHS: HoBi 6e3CBUHIIEB] IIPUIIO] 3 TOKPALIeHUMH eKCIUTyaTal[iiiHUMK XapaKTePUCTUKAMMU 151
IIMPOKOrO 3aCTOCYBAaHHS B MIKPOEJIEKTPOHIlli, aBialliliHil, BiICbKOBil Ta MOOYTOBIl TeXHilli, MAIIMHOOYIiBHIl

IIPOMUCJIOBOCTI.

KepiBHHKH po6OTH

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI: [TneBauyk [Opiit OnekcaHapoBnd
HayKkoBui# CTYIiHb: 1. O.-M. H.

BueHe 3BaHHS: npodecop

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:

VII. Eranu BukonauHg JIiP
Homep eramy: 1

Ha3sBa eramny: JlocnifkeHHs CTPYKTYpPHUX TIapamMeTpiB TBEPAUX Ta PiIKMX CILJIaBiB HA OCHOBI Sn Ta

MIKPOCKOITIYHMI aHaJIi3
IToyaToK eramy: 07.2023
3akiHYyeHHs eTamy: 12.2023

Bup, 3BIiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

VIIL Inpexkc YK, remaruyHi pyopuxu HTI
Ingexc YIK: 532.6, 532:537.311:322; 546.3d 14 , 532.08; 533.1/.5.08

Koau TemaTHYHHUX PyOpPHK: 29.17.19.05, 29.17.27, 29.17.35

IX. 3ak1104HI BiZOMOCTI

KepiBHUK I0pHAHYHOI 0COOH Menbauk Bonogumup IlerpoBuy
I. gin. H.
BiamoBigaibHHUH 32 MiZTOTOBKY [nesavyx FOpiit OnexcanapoBuy

00JIiKOBHX JOKYMEHTIB
Tenepon +38 (032) 239-41-21

PeecTpartop



KepiBuuk Bigginy YKpIHTEI wo e
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

JisiIbHOCTI




