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Ha3sBa po6oTH yKpaiHCBHKOIO:

Hosi cnizaBu 3 aMopQHUMM Ta HAHOKPUCTaiYHUMU (asaMu [1J1s [IPUIIOIB 3 IIMPOKUM TEMIIePaTypHUM iHTEpBajoM

BUKOPUCTAaHHSA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

New alloys with amorphous and nanocrystalline phases for solders, used in a wide temperature range

Pedepat yKpaiHCBKOIO:

OO6’eKT DOCIiIKEHHS: B3a€MO3B'SI30K NIPOLECiB (pa30yTBOPEHHS, TEPMOAVHAMIYHUX Ta KIHETUYHUX YMOB (a30BOi
CTabiJIbHOCTi B MeTasleBUX 6araTOKOMIIOHEHTHUX CUCTEMax, ixXHiil 3B'SI30K 3 MexaHi3MOM (OPMYyBaHHSI €JIeKTPOHHO]
i aTOMHOI CTPYKTYpH Ta ixHill BIUIMB Ha 3arajibHi XapaKTePUCTUKHU LIUX CUCTEM. [IpeMeTOM JOCiIpKEHHS TPOEKTY
OyB BILJIMB METAJIEBUX Ta HEMETAJIEBUX MiKPO- Ta HAHOPO3MipPHUX AOMIIIKOBUX €JIEMEHTIB Ha CTPYKTYpPY Ta
CTPYKTYPHO-YyTJIMBi BJIACTUBOCTI LIBUIKOTaPTOBAHUX METAJIEBUX CILJIaBiB; KIHETUYHI i TEpPMOJMHAMIYHI yMOBU
OTPUMaHHS LJMX CIIaBiB. MeTa po6oTtu - BUbip Cckiiazy Ta ONTHMaJIbHUX PEKMMIB 3'€[JHAHHS MaTepiasliB, Ha OCHOBI
JIETKUX Ta TYyTOIUIABKUX CIIJIaBiB, 3 BpaXyBaHHIM TEMIIEPATYPHUX 3aJIEXKHOCTEN €JIEMEHTHOTO Ta (pa30BOrO CKIIALY
CTPYKTYpH Ta (Pi3sMYHUX BIACTUBOCTEN PO3IJIABJIEHUX Ta IIBUAKO3arapTOBaHMX KPUCTAJIIUYHUX i aMOpPHUX a3, a
TakKoX Mopu@ikalist B1aCTUBOCTEN KOMIIO3UTHUX MaTepiasliB 3MiHOIO CKJIaly CUCTEMHU, BUDOPOM PEKUMIB
TEPMOOOPOOKY Ta BIVIMBOM 30BHILIHIX (PaKTOPIB, 30KpEMa, BBEJJEHHSIM METAJIEBUX Ta HEMETAJIEBUX HAHOPO3MIpHUX
IOMiIIOK. MeTonu HOCiIKeHHs — BUBUEHHS Ta aHAJI3 CTPYKTYPH, TEIIO()I3UUHUX Ta CTPYKTYPHO—UYTIUBUX
BJIACTMBOCTEY KOMIIO3UTHUX MaTepiasiB (€J1eKTPOIIPOBiIHICTb, TEIJIONPOBiAHICTb, TepMOEPC, B'S3KiCTB).
JocminKeHo 3MillHeHHSI KOMIIO3UTHUX IIPUIIOIB HA OCHOBI KpUcTaniyHux Sn-Ag-Cu, Ga-Sn-Zn Ta aMoppHUX
Ni-Si-Al, Fe-Nb-Cu-Si-B 6a30Bux cIjaBiB 40JaBaHHSIM MiKpO- Ta HAHOPO3MipPHUX IOMIIIOK, 5IKi 3HIKYIOThb
KPUXKICTb i MiIBUILYIOTb TEPMiIUYHY CTA0i/IbHICTb NasiHUX 3'€lHaHb. CTBOPEHO €KCIIEPUMEHTAJIbHI 3pa3Ku
HaHOAMCIIEpCHUX MaTepiasiB AJ1s1 6€3CBUHLEBUX IIPUIIOIB; IOKPAILEHO TeXHOJIOT{YHI YMOBY BUTOTOBJIEHHS ITPUIIOIB
L7151 MOKJIMBOTO BUKOPMCTAHHS B €JIEKTPOHHUX By3J1aX BilICbKOBOI TEXHIKM Ta MiKpoesleKTpOoHiku. Bei ¢iznuHi

BEeIUYMHU MOIaHo B cuctemi CI.

Pedepar aHIJIiHCBKOIO:

Object of research: the relationship between the processes of phase formation, thermodynamic and kinetic
conditions of phase stability in metallic multicomponent systems, their relationship with the mechanism of
formation of electronic and atomic structure and their impact on the overall characteristics of these systems. The
subject of the project research was the influence of metallic and non-metallic micro- and nanoscale impurity
elements on the structure and structurally sensitive properties of fast-hardened metal alloys; kinetic and
thermodynamic conditions for obtaining these alloys. The aim of the work is to choose the composition and
optimal modes of joining materials based on light and refractory alloys, taking into account temperature
dependences of elemental and phase composition and physical properties of molten and quenched crystalline and
amorphous phases, as well as modifying properties of composite materials. the choice of heat treatment modes
and the influence of external factors, in particular, the introduction of metallic and non-metallic nanosized
impurities. Research methods - study and analysis of structure, thermophysical and structurally sensitive
properties of composite materials (electrical conductivity, thermal conductivity, thermoEMEF, viscosity).
Strengthening of composite solders based on crystalline Sn - Ag - Cu, Ga - Sn - Zn and amorphous Ni - Si - Al, Fe
- Nb - Cu - Si - B base alloys by addition of micro- and nanosized impurities, which reduce brittleness and
increase thermal stability of soldered joints. Experimental samples of nanodispersed materials for lead-free solders
were created; technological conditions for solder production for possible use in electronic components of military
equipment and microelectronics have been improved. All physical quantities are given in the SI system.
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