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Micue po6oTu 3no6yBaqa: 3aropi3bKuii HalliOHAJIbHUY TEXHIYHUI YHIBEPCUTET

Kopg 3a €IPIIOY: 02070849
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I11. BizomMocTi mIpo aucepraiiiro

IIudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi CIieliaai30BaHOi BYEHOI pazu): [l 17.052.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: 3anopi3bKuii Hal[iOHAIBHWI TEXHIYHWI yHIBEPCUTET
Kopg 3a €IPIIOY: 02070849

Micue3HaxoaKeHHS: ByJ1. )KyKoBCbKOTo, 64, M. 3anopixxs, 3anopisbkuii p-H., 3anopisbka 061., 69063,
Ykpaina

dopma BaacHOCTI:
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InenTugikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: 3anopi3bKuii HAL[iOHAIbHWI TEXHIYHMI yHIBEPCUTET
Kopg 3a €IPIIOY: 02070849

Micue3Haxoa>KeHHS: ByJ1. KyKoBCbKoro, 64, M. 3anopixxs, 3anopisbkuii p-H., 3anopisbka 061., 69063,
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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemaTHYyHHUX PyOpHK: 53.39.31.09, 81.35.21

Tema gucepranii:
1. TTigBuIleHHSI MEXaHIYHUX i CJIy’)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 BOCHIIKEHb ~ IIPOLIECH CTPYKTYPOYTBOPEHHS B 3BAPHOMY IIIBi, 30HaX TEPMIYHOTO i TEpMOMEXaHIYHOTO
BIUJIMBY Y BUPO0ax 3 IOPOIIKiB TUTaHY. [IpeiMeT NOCiI)KeHb - 3aKOHOMIPHOCTI BILJIMBY CTPYKTYpY Ha MeXaHiyHi
BJIACTMBOCTI Ta KOPO3iliHy CTIilKiCTbh 3BapHUX 3'€JHAHb TUTAHOBUX BUPOOIB, OTPMMAHUX METOJIOM IIOPOIIKOBOI
MeTasnyprii. Meta po6oTu - MiABUILIEHHSI MEXaHIUYHUX i Cy>KOOBUX BIACTUBOCTEN 3BAPHUX 3'€JHAHb CIIEYEHOTO
TUTaHy B BUpPO6ax CKJIanHOi KoHpirypaliii, oTpuMaHux 3a KOMIJIEKCHOIO TEXHOJIOTI€EI0 i IPU3HAYeHUX [JIsl pOOOTU B
arpeCUBHUX CEPENOBUILAX. MeTONM NOCIiIPKEHHS: BU3HAYEHH XiMIYHOIO CKJIALy 3/i/ICHIOBAJIU

PEHTTEHOCIIEKTPAJIbHUM i XiMiyHHUM METOOaMMU, MeXaHIYHMX BJIACTUBOCTEN - 3a CTaHOAPTHUMU METOOUKAMU I1pU



CTaTUYHUX i yIapHUX HaBAaHTAXKEHHX, KOPO3iMHOI CTIMKOCTI - MaCOBUM METOLOM. JJOCIIiIKEHH CTPYKTYPH i
3J1aMiB IPOBOJMJIN €HEPrOJMCIIEPCIiHUM PEHTT€HOCIIEKTPAJIbHUM aHAJ30M Ta 3 BUKOPHCTAaHHSIM ONITUYHOIO Ta
PacTpOBOTO €JIEKTPOHHOI'O MiKPOCKOIIIB, €JIeKTPOXiMiuHi BUITPOOYBaHHS - 3 BUKOPUCTAaHHSIM NoTeHLjioctara IPC-
Pro B noreH1jioguHaMivyHOMY pekuMmi. Briepiie BCTaHOBJIEHO 3aKOHOMIPHOCTI (POPMYBaHHSI CTPYKTYPHU 3'€IHAHb
CIEYEHOTO TUTAHY, 0 OTPUMaHi METOIaM1 3BAPIOBAaHHS TUCKOM: KOHTAaKTHUM CTUKOBUM OIJIABJIEHHSIM,
KOHBEKLIHMM TE€PTSIM i TEPTAM IepeMilllyBaHHSIM. Briepiie BCTaHOBJIEHO BIUIMB CTPYKTYPY 3BaPHUX 3'€JHaHb
[IOPOIIKOBOTO TUTAHY, 110 OTPUMAaHi KOHBEKLiITHUM 3BaplOBaHHSM TEPTSIM, Ha OIip KOPO3iliHUM Iporjecam B
BOJIHUX PO3UMHAX HEOPraHIYHUX KUACJIOT. J]icTaslo MOAaibIoro po3BUTKY YSIBJIEHHS PO BIIJIMB (PPaKLiiiHOro
CKJIaJly BUXiTHUX IIOPOUIKIiB TUTaHY Ha GOPMYBaHHS CTPYKTYPH, B TOMY YMCJIi IOPUCTOCTI, @ TAKOXK Ha piBeHb
MEXaHIYHUX BJIACTUBOCTEN CIIEYEHOIO TUTAHY. PO3MMUPEHO YABJIEHHS IIPO PO3IOALJ ra30BUX JOMIIIOK a30Ty i
KHCHIO B CTPYKTYPHMX CKJIaJIOBUX 3BapPHHUX 3'€IHAHb CIIEYEHOT0 TUTAHY NP 3BaPIOBAHHI KOHTAKTHUM CTUKOBUM
OIJIABJIEHHSIM Ta KOHBEKLIITHMM TE€pTSIM B NOBITPsHIN aTMocdepi. BcTaHOBIIEHO, IO TP 3BapPIOBAHHI HA
TEXHOJIOTIYHUX PEe>KMMax He Bifl0yBA€ThCSl ra30HACHUEHHSI MeTasly 1IBa i KOJIOIOBHOI 30HU 6ijbllleé OCHOBHOTO
MeTaiy. Pesynbraty guceprauiiinoi pobotu BnposagpkeHi B [TAT "IHctutyt TuTaHy" Ta Ha TPbOX IPOMUCIIOBUX
nignpuemctBax M. 3anopixoks - TOB "Asia Ciu", TOB "3anopi3bkuil TMTaHO-MarHieBuit Kom6iHat" i JI1
"KpeMHinnonimep".

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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