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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BrisiuB HAHOYACTUHOK, OCAIKEHUX MEeTaJIoOM, i PJIIOCiB, JIerOBaHMX HAHOYACTUHKAMMU, Ha 3'€JHaHHS 6€3CBUHIIEBUX

HpI/IHOiB 3 METAJIEBUMU Hi,[[KJIa,I[KaMI/I

Ha3sBa po60oTH aHIJIiHCBHKOIO:

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

Pedepar yKpaiHCBKOIO:

OO6’eKT BOCIIIPKEHHS O BIUIMB HAaHOPO3MipHUX fJomimok Co, Ni Ta Kap60HOBUX HAHOTPYOOK Ha CTPYKTYPHO-UyTJINBI
BJIACTMBOCTI METaJIEBUX OiIHAPHUX Ta NOTPINHUX OiIIeBTEKTUYHMX CIJIaBiB Ha OCHOBIi Sn. [IpeMeT nociiKeHHs -
€JIEKTPOIPOBiIHICTb, TEIJIONPOBiIHICTb, MIKDOCTPYKTYPA 6iJII€BTEKTUYHMX CILJIaBiB Ha OCHOBI SN, Ta
MIKpOCTPYKTypa 06a30BUX MAaTPUYHUX METaJIeBUX CIIJIaBiB. MeTa JOCiIpKeHHs ~ [IOKpalleHHs XapaKTepUCTUK
MarepiaJiB /171 €KOJIOTiYHO 6e3MeyHuX 6€3CBUHIIEBUX IIPUIIOIB Ha OCHOBI Sn-Ag-Cu. BjiacTUBOCTI NasiHUX 3'€AHAHb
MO>KHa CYTTEBO ITOKPALIUTHU, JOLAI0UU 10 CIJIaBiB HAHOPO3MipHi MeTaJIeBl Ta HEMETAJIEBI YACTUHKY, $IKi 3MII[HIOIOTh
MaTPULO IIPUIIOIB, 3HIKYIOTh iXHIO KPUXKICTD i MiABUILYIOTh CTIMKICTh 10 IOB3y4OCTi. OHaK HE3MOYYBaHI
HaHOAOMIIIKY (KepaMivHi, ByrjeleBi HAHOTPYOKY) BUTICHSIIOTbCS 3 PO3IIABY I1if] Yac HarjapjeHHs. [Ipobiemy
MOXKHa BUPimUTH, GOPMYIOUM “MiCTOK” Mi’K HAHOYACTUHKAMU Ta MaTPULIEIO NpUIo. HaHoyacTuHKM MeTasiB (Taki
K Au, Cu Ta Ni) po3rysgaoThes K ifeanbHi "MOCTHMKOBI MaTepiann”, OCKiJIbKY 3[aTHI pearyBaTy 3 NPUIiNHUMU
CIIaBaMH{ Ha OCHOBI SN, YTBOPIOIOYY iHTEPMETAJIEBi CIIOJIYKH IIif, 4ac NpoLecy NasHH4. JJOCIiIKeHO BIJIMB TaKOTO
MOCTY Ha BJIaCTMBOCTi MaTpHulli, a TaKo>X MOP(QOJIOTilo Ta OBEiHKY 3pOCTaHHS iHTEPMETAJIEBUX CIIOJIYK MIX
IIPUIIOEM Ha OCHOBI SN Ta MiHOIO MigKIaAKO0. MEeTOOM NOCIII)KEHHS! — KOHTAaKTHUM 4-X TOUKOBUN METO[, [1JIs1
BUMIPIOBAHHS €JIEKTPOIIPOBITHOCTI; CTaLliOHAPHUNM METOJ, KOAKCiaJIbHMX UUJIIHIPIB [J1s1 BUMIPIOBAHHS
TEIJIONPOBifHOCTI; X-IIpoMeHeBa criekTpockoris (XRD) Ta ckaHyioua esekTpoHHa Mikpockorist (SEM). Bei ¢izuuHi

BEeJIMYMHU MoJaHo B cuctemi Cl.

Pedepar aHIJIiHCBKOIO:

The object of the study is the effect of nano-sized impurities of Co, Ni and carbon nanotubes on the structure-
sensitive properties of metallic binary and ternary near-eutectic alloys based on Sn. The subject of research is
electrical conductivity, thermal conductivity, microstructure of near-eutectic alloys based on Sn, and
microstructure of basic matrix metal alloys. The purpose of the research is to improve the characteristics of
materials for environmentally safe lead-free solders based on Sn-Ag-Cu. The properties of soldered joints can be
significantly improved by adding nano-sized metallic and non-metallic particles to the alloys, which strengthen the
matrix of the solders, reduce their brittleness and increase resistance to creep. However, non-wettable
nanoimpurities (ceramic, carbon nanotubes) are displaced from the melt during surfacing. 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 "bridging materials" because they are able to react with Sn-based solder alloys to form
intermetallic compounds during the soldering process. The effect of such a bridge on the properties of the matrix,
as well as the morphology and growth behavior of intermetallic compounds between the Sn-based solder and the
copper substrate was investigated. Research methods - contact 4-point method for measuring electrical
conductivity; stationary method of coaxial cylinders for measuring thermal conductivity; X-ray spectroscopy (XRD)
and scanning electron microscopy (SEM). All physical quantities are given in the SI system.
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