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1. TTigBuIeHHs] MeXaHIYHUX i CIy>KOOBUX BJIACTUBOCTEN 3BAPHUX 3'€IHAHb CIIEUEHOI'0 KOHCTPYKLIMHOIO TUTaHY

2. Increase of mechanical and service properties of welded joints of sintered structural titanium

Pedepar:

1. O6'eKT BOCIIKEHD ~ IPOLLECH CTPYKTYPOYTBOPEHHS B 3BAPHOMY IIIBi, 30HaX TEPMIYHOTO i TEPMOMEXaHIYHOTO
BIUIMBY y BUPO0AaX 3 OPOIIKiB TUTaHy. [IpegmeT qoCliIpKeHb - 3aKOHOMIPHOCTI BILJIMBY CTPYKTYPHM HAa MEXaHiuHi
BJIACTMBOCTI Ta KOPO3iliHY CTilKiCTbh 3BapHUX 3'€lHAHb TUTAHOBUX BUPOOIB, OTPUMAHNUX METOJIOM I1OPOIIKOBOI
MeTanyprii. Meta poboTH - MiIBUILIEHHS MEXaHIYHUX i CIy>KOOBUX BJIACTUBOCTEN 3BapHUX 3'€JHAHb CIIEYEHOTO
THUTaHy B BUPOOax CKJIagHOI KOHPirypaii, OTpMMaHNX 3a KOMILJIEKCHOIO TEXHOJIOTIEIO i IPU3HAYEHUX IJIs1 POOOTHU B
arpeCUBHUX CEPENOBUILAX. METOIM OOCITIIPKEHHS: BUSHAYEHHS XiMIYHOTO CKJIATly 3/1iICHIOBAIN
PEHTT€HOCIIEKTPAJIbHUAM i XIMiYHMM METOLAMU, MEXaHIYHUX BJIACTUBOCTEN - 3a CTAHIAPTHUMU METOJUKAMU IIPU
CTaTUYHUX i yIADHUX HAaBAHTAXKEHHSX, KOPO3iMHOI CTIMKOCTI - MaCOBUM METOLOM. JJOCIIiIKEHHS CTPYKTYPH i
3J1aMiB ITIPOBOAMIIV €HEPrOAUCIIEPCIHMM PEHTTEHOCIIEKTPAIbHAM aHAJIi30M Ta 3 BUKOPUMCTaHHAM ONTUYHOIO Ta

PacTpPOBOTO €JIEKTPOHHOI'O MiKPOCKOIIIB, €JIeKTPOXiMiuHi BUITPOOYBaHHS - 3 BUKOPUCTAaHHIM NoTeHLjioctara IPC-



Pro B noTeHLiOgMHAMIYHOMY PEXUMi. Briepiie BCTaHOBJIEHO 3aKOHOMIPHOCTI (G OPMYBaHHS CTPYKTYPH 3'€JHAHb
CIEYEHOTO TUTAHY, 0 OTPUMaHi METOIaM1 3BapIOBaHHS TUCKOM: KOHTAaKTHUM CTUKOBUM OIJIABJIEHHSIM,
KOHBEKLIHUM TE€PTSM i TEPTSIM IepeMilllyBaHHIM. Briepiie BCTaHOBJIEHO BIUIMB CTPYKTYPY 3BaPHUX 3'€JHaHb
MIOPOIIKOBOTO TUTAHY, 10 OTPUMAaHi KOHBEKLiIHM 3BaplOBAaHHSIM TEPTSIM, Ha OIip KOPO3iliHUM MpoLecam B
BOJIHUX PO3YMHAX HEOPTaHIYHUX KUACJIOT. J]icTaso MoAanboro po3BUTKY YSIBIEHHS NP0 BIIJIMB QPPaKLiiiHOro
CKJIaJly BUXiTHMX IIOPOUIKIiB TUTAHY HAa GOPMYBaHHS CTPYKTYPH, B TOMY YMCJIi IOPUCTOCTI, @ TAKOXK Ha piBeHb
MEXaHIYHUX BJIACTUBOCTE CIIeYEeHOro TUTaHy. PO3MIMPEHO YSIBIEHHS [IPO PO3MO/Iijl ra30BUX JOMIIIOK a30Ty i
KUCHIO B CTPYKTYPHMX CKJIa[IOBUX 3BapPHUX 3'€IHAHb CIIEYEHOT0 TUTAHY I1PY 3BAPIOBAHHI KOHTAKTHUM CTUKOBUM
OTIJIaBJIEHHSIM Ta KOHBEKIIITHUM TEPTSIM B MOBITPsIHiN atMocdepi. BcTaHOBIIEHO, 10 Mpu 3BaplOBaHHI Ha
TEXHOJIOTIYHUX PE>KMMax He Bifl0yBA€ThCSl ra30HACUUEHHSI MeTasly 1IBa i KOJIOIOBHOI 30HU 6ijbllleé OCHOBHOTO
MeTaiy. Pezynbraty guceprauiiinoi po6oTtu BnpoampkeHi B [TAT "IHctutyT TuTaHy" Ta Ha TPbOX IIPOMUCIIOBUX
nignpuemMcTtBax M. 3anopixoksa - TOB "Asia Ciu", TOB "3anopispkuil TUTaHO-MarHieBuit Kom6inat" i JI1
"KpeMuinnomnimep".

2. The object of research is the process of structure formation in the weld, thermal and thermo-mechanical
influence zones in products made of titanium powders. The subject of research is the patterns of the influence of
structure on the mechanical properties and corrosion resistance of welded joints of titanium products obtained by
powder metallurgy. The aim of the work is to increase the mechanical and service properties of welded joints of
sintered titanium in products of complex configuration, obtained by complex technology and designed to work in
corrosive environments. Research methods: improving the mechanical and service properties of welded joints of
sintered titanium in products of complex configuration obtained by complex technology and designed to work in
corrosive environments. Research methods: determination of the chemical composition was carried out by X-ray
spectral and chemical methods, mechanical properties - by standard methods with static and shock loads,
corrosion resistance - by the mass method. The study of the structure and fractures was performed by energy
dispersive X-ray analysis and using optical and scanning electron microscopes, electrochemical tests using an IPC-
Pro potentiostat in a potentiodynamic mode. For the first time, regularities were established for the formation of
the structure of sintered titanium compounds obtained by pressure welding methods: contact butt fusion,
convection friction and friction by mixing. For the first time, the influence of the structure of welded joints of
titanium powder, obtained by friction welding by convection, on the resistance to corrosion processes in aqueous
solutions of inorganic acids has been established. The idea of the influence of the fractional composition of the
initial titanium powders on the formation of the structure, including porosity, as well as on the level of mechanical
properties of sintered titanium was further developed. The understanding of the distribution of gaseous impurities
of nitrogen and oxygen in the structural components of welded joints of sintered titanium during welding by
contact butt fusion and convection friction in air is expanded. It was established that during welding at
technological conditions gas saturation of the weld metal and the heat-affected zone is greater than the base
metal. The results of the thesis were introduced in Public joint stock company "Titanium Institute" and at three
industrial enterprises of Zaporozhye - LLC "Avia Sich", LLC "Zaporozhye Titanium & Magnesium Combine" and SE
"Kremnypolymer".
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