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1. KomMIyiekc TeXHOJIOTIYHUX ITPOLIECiB iHIYKIiIHOI 30HHO] I1JIaBKY i 3BapIOBAaHHSI B TBEPZill asi Ta [1y1aBeHHIM

>KapoMiliHOTO iHTepMeTadina cuctemu TiAl

2. Complex of technological processes of induction band melting and welding in solid phase and melting of heat-
resistant intermetallic of TiAl system.

Pedepar:

1. luceprauis npucBs4YeHa BUPILIEHHIO BaXXJIMBOI HAYKOBO-TIPUKJIAJHOI 3aJ1a4i: ONTUMI3allil CTPYKTYypH i
BJIACTUBOCTEN KOHCTPYKLiNHOTO iHTepMeTasnifgHoro ciapy Ti-44A1-5Nb-3Cr-1.5Zr(aT.%) cucteMy TUTaH-aIIOMiHil
METOAOM IHAYKLIMHOi 6€3TUreIbHOi 30HHO] MIaBKU [J151 TOAAIbIIOT0 HOr0 BUKOPUCTAHHS B aBialliliHiN ranysi Ta
PO3pOOLi TEXHOJIOTIYHMX IIPOLIECiB Moro 3BapioBaHHs — gudysifiHoro B TBepHiil $asi Ta eJ1eKTPOHHO-TIPOMEHEBOT0
3BapIOBaHH4 3 PETYJILOBAHOIO MIBUIKICTIO OXOJIOIKEHHS 3BapHUX WBIB MicJis EI13, o 1aioTh MOKIINBICTD
OTpUMYyBaTH 6e3ne(eKTHE 3BapHE 3'€JHAHHS i MiJBUIIEHHS MEXaHIYHUX BJIACTUBOCTEN. 3a1auy BUPILIEHO LJISIXOM
po3pobsienHs TexHosorii IB3I1, sika 3a6e3nedye BILJIUB [IPOLECIB CTPYKTYPOYTBOPEHHSI B CIJIABi HA TOTO MEXaHivHi

B]IaCTI/IBOCTi, a TaKO>K BCTAHOBJIEHHS 3aJIESKHOCTEN MiK YMOBaMU OXOJIOJPKEHHSA i CTPYKTYpHUMU



TpaHcpopMalisiMU IIPU 3BapPIOBaHHI Ta iX B3a€EMO3B'SI30K 3 HAIIPY>)KEHUM CTAaHOM 3BapHOTI0 3'€JHAHHS. AKTYaJIbHICTb
pob60TH 06yMOBIIEHA HEOOXITHICTIO pO3pOOKY HOBUX HAyKOBUX IiIXOZiB [IPY CTBOPEHHI Cy4aCHUX KOHCTPYKLIHHNX
iHTepMeTaliTHUX CIIJIaBiB, SIKi € IePCIEeKTUBHUMU MaTepiajaMu IJ1s1 a6pOKOCMIYHOI TexXHIKU, aBTOMOOIIbHOI
IIPOMHUCJIOBOCTI T {HIIKX rajy3eil TeXHIKY, a TAKOXX HeOOXiHICTIO CTBOPEHHS HalilHUX METOiB iX 3'efHAHHS. B
pOO6OTI IpOBEeAEHUI eTalbHUI aHAI3 JIITePaTypHUX JXKEPEJ, B SKUX PO3IJISAI0ThCS MUTAaHHS CTPYKTYPH i
BJIACTMBOCTI KOHCTPYKUiHUX iHTepmeTaninis cuctemu TiAl Ta meTonu ix oTrpumanHst. [IpuBeneHi BUMOTru 10
BJIACTUBOCTE! iHTepMeTaJIiliB IpY IPOMHUCIIOBOMY BUKOPUCTaHHI. PO3IJIsIHYTO niepeBary 30HHOI IJIaBKU
iHTepMeTalifiB A1 ONTUMI3aLil CTPYKTYpH i BIaCTUBOCTEN. JOCIIIKEHO BIUIUB JIETYIOUUX €JIEMEHTIB HA CTPYKTYPY
Ta BIACTUBOCTI iHTepMeTaniniB cuctemu TiAl. [IpoanasnizoBaHi po60TH, SIKi MPUCBIYEHi 3BaPIOBAHHIO
inTepmeranizis. IIpy cTBOpeHHi TexHOJIOrI iHIYKIIi1HOi 6€3TUre/IbHOI 30HHOI IIJIaBKY iHTEpMeTaslifliB BU3HAYEHO
TEIJIOBi yMOBHU IIpoLiecy. MeTogamu TepMoMexaHiyHoi 06podku crnaBy cuctemu TiAl (Nb, Cr, Zr) nicsst IB3I1 6ynu
ozlep>KaHi JIMCTOBI HaniB(pabpUKaTy /1151 IPOBEJ€HHS 3BapIOBaHHs. Bu3HavyeHi pexkumu TepMOOOPOOKH Ta
IIpOBeJieHi NOCiIP)KeHHSI CTPYKTYPH i BjlacTMBOCTe JegopMoBaHOro Marepiainy. JocimkeHa MOXXIINBICTb
3BapIOBaHHs iHTepMeTasnigHoro cinay Ti-44Al-5Nb-3Cr-1.5Zr y TBepaiit ¢pasi. [IpoBesieHi eKCIIEPUMEHTH 110
nuQy3iiiHOMY 3BapIOBaHHIO B BaKyyMi 3 BUKOPUCTaHHSIM Pi3HUX TEXHOJIOTIYHUX IIPUIOMIB, SIK 6€3 3aCTOCYBaHHS
IIPOMIKHUX [IPOIIAPKIB, TaK i3 npoiapkamu y BUrisigi gossru. PozpobseHa TeXHOIOr s e71eKTPOHHO-TIPOMEHEBOTO
3BaploBaHHs iHTepMmeTaininy cuctemu TiAl (Nb, Cr, Zr). [IpoBeieHMI KOMIIJIEKC YMCEJIBHO-EKCIIEPUMEHTaIbHAX
IOOCJiIKeHb KiHETUKU TeMIIEPATYPHUX I10JIiB i HAIIPYKEHOTO CTaHy CIPUsIB BUOOPY ITapaMeTpiB MiC/Is3BaplOBaIbHOL
TEPMOOOPOOKHU. BCTaHOBJIEHO BIIMB IIapAMETPIB MIPOLIECY €1eKTPOHHO-ITPOMEHEBOTO 3BaPIOBAHHS i IOJAIbLIOL
06p0O6KU Ha GOPMYBAHHS CTPYKTYPH i MEXaHIYHUX BJIACTMBOCTEN 3BaPHUX 3'€[IHAHb iHTEPMETAJily CUCTEMU TUTAH-
aJIIOMiHii. 3a pe3ysbTaTaMu NPOBEAEHUX JOCTiIPKeHb CTBOPEHA TEXHOJIOTIS €71eKTPOHHO-TIPOMEHEBOTO
3BApIOBAHHS iHTepMeTaJIily 3 IOJAbLIOK JIOKATbHOK TEPMOOOPOOKOIO, 110 403BOJISIE€ 3HAYHO 3HU3UTU CXUJIbHICTD
3BAPHOTO 3'€IHAHHS 10 YTBOPEHHS X0JIOAHUX TPimKH. [ToKa3aHo, 10 Npy 3BapIOBaHHi 3 PETYIbOBAHOIO MIBUIKICTIO
0Xx0J10JpKeHHs Ha piBHi 0,7- 0,9 0C/c BinbyBaeTbcs TpaHcpopmallist 0-¢azu B jamespHy (0+02)-¢asy, Ipu 1bOMY B
cIyIaBi 30epiraeTbcesl 0-¢asa, sIKa MoKpalllye MJIACTUYHICTD i MilIHICTB CIIJIaBy Ta 6JI0Kye 3aPOKEHHS i MOIINPEHHS
TpilmKH B 02-pasi.

2. The dissertation is devoted The dissertation is devoted to the solution of the scientific and applied problem: in
order to optimize the structure and properties of structural intermetallic alloy Ti-44Al-5Nb-3Cr-1.5Zr (at%) of the
titanium-aluminum system of conducting zone recrystallization by the method of induction crucible zone melting
for its further use technological process of electron beam welding with adjustable cooling rate, which makes it
possible to obtain defective welded joint. The problem is solved by establishing the influence of the processes of
structure formation in the alloy during induction crucible zone melting on its mechanical properties, as well as the
dependence between the conditions of cooling during electron beam welding and structural processes and their
relationship with the stress state of the welded connection. The urgency of the work is due to the need to develop
new scientific approaches in the creation of modern structural intermetallic alloys, which are promising materials
for aerospace engineering, automotive industry and others. fields of technology In the work a detailed analysis of
literary sources is considered, in which the questions of structure and properties of structural intermetallics of
TiAl system and methods of their production are considered. The requirements for the properties of intermetallics
for industrial use are given. The advantages of band melting of intermetallics for optimization of structure and
properties are considered. The influence of alloying elements on the structure and properties of the intermetallics
of the TiAl system is investigated. The works devoted to the intermetallic welding are analyzed. Methods of
thermomechanical treatment of TiAl alloy (Nb, Cr, Zr) alloy after the UPS were obtained sheet semi-finished
products for welding. The heat treatment regimes were determined and the structure and properties of the
deformed material were investigated. The possibility of welding the intermetallic alloy Ti-44Al-5Nb-3Cr-1.5Zr in
the solid phase was studied. Experiments on diffusion welding in vacuum were carried out using various
technological methods, both without intermediate layers and with layers in the form of a foil. According to the
results of researches the technology of electron beam welding of intermetallide with adjustable cooling is created,
which allows to reduce considerably the tendency of welded joint to formation of cold cracks with the use of



various technological methods. For the first time, it is found that the cooling rate of the welded compound of
intermetallide at the level of 0.7- 0.90C /s and below significantly reduces its tendency to form cold cracks. For the
first time, it has been found that the welding with controlled cooling transforms the o-phase into a lamellar (o + 02) -
phase, while the alloy retains some amount of o-phase, which improves the plasticity of the alloy and blocks the
origin and propagation of cracks in the o2-phase.
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