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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 45.45

Tema guceprauii:
1. TexHoOIOTiS aprOHOAYTOBOTO 3BaPIOBAHHS Ta BiJHOB/IIOBAJILHOTO HAIJIABJIEHHS] TUTAHOBOrO CIyIaBy BT22 i3

3aCTOCYBaHHSM IIOPOIIKOBOTO IPOTY Ta KEPYIOUOTO MarHiTHOTO IMOJIs.

2. Technology of argon-arc welding and restoration surfacing of titanium alloy VT22 using flux-cored wire and
controlling magnetic field.

Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYEHA BJOCKOHAJIEHHIO TPUCAJAHOr0 MOPOUKOBOTO TUTAHOBOTO JPOTY ISl
3BapIOBaHHS TUTAHOBOIO cIaBy BT22, a Takoxk po3po61ii TexHOJIOrii aproHOyroBOro 3BaplOBaHHs Ta
BiJHOBJIIOBAJILHOTO HAILJIaBJIEHHS LIbOTO CILIaBY. B po6OTi OKa3aHo, O B SIKOCTi METaJIeBOi CKJIA40BOI OCEPAs
IIPUCAZHOTO MOPOIIKOBOTO TUTAHOBOI'O APOTY HEOOXITHO 3aCTOCOBYBATH IPaHyJu i3 crasy BT22. I3
3aCTOCYBaHHSM Liboro apoty (ITII1T-22) s 3BapioBaHHs ciyiaBy BT22 meTan mBa 3BapHUX 3'€JHaHb BiTHOCUTHCS 10
[epeXifHOro KyIacy TUTAHOBUX CIUIABIB, SKUM SBJA€TbCA CIUIaB BT22. EKcriepuMeHTalbHO-AOCIIIHUM LIJIIXOM
BCTaHOBJIEHO, IO 3aCTOCYBaHHS GTOPULIB PiIKICHO3€MEIbHUX €JIEMEHTIB B IOPOMIKOBOMY IPOTi IPU3BOIUTD 10

No/IpiGHEeHHs 0-3epeH LIBa, 1[0 B CBOIO Yepry IiIBUIIye yIapHY B'I3KiCTh 3BapHUX 3'eqHaHb Ha 30 %. BusHaueHi



3aKOHOMIPHOCTI BIUIMBY lIapaMeTPiB 30BHILIHbOTO KEPYIOUOTr0 MArHiTHOTO I10JIs1 HA CTPYKTYPY i POpMy 3BapHUX
IIBiB 3 TUTAHOBOTO cIyiaBy BT22 Ta HanyaBieHUX BaJMKiB HA LeH CIIaB. [ NiBUIIEHHS MEXaHIYHUAX
BJIACTMBOCTE! 3BapHUX 3'€JHAHB i3 criaBy BT22 BcTaHOBJIEHUN pesKMM TEPMIYHOI 06p0oOKU. B pesysbTarti Binnany
MILIHICTP OCHOBHOT'O METAJy, 30HM TEPMIYHOI'O BILJIUBY Ta METAJIy 1IBAa 3HAXOOATHCS Ha OJHOMY PiBHI.
Buxopucranns nopowmkosoro gpoty IIT-22 B akocTi npycaaky py aproHoJyroBOMY HallJIaBJIE€HH] Jae
MOJKJIMBICTb BilHOBUTU 3HOUIEHI [IOBEPXHI JeTaylel i3 TuTaHOBOro ciiaBy BT22 aBialliiHOro pu3HadyeHH4 i3
BHACOKVM piBHEM €KCILIyaTallifiHNX XapaKTepUCTUK. Ha OCHOBI pe3ysbTaTiB IPOBELEHUX AOCIIIKEHD
BI,OCKOHAJIEHO NIPUCAAHUI NIOPOIIKOBU APIT AJ1s1 3BAPIOBAaHHS TUTAHOBOTO CIIaBy BT22, a TakoxX po3po6IeHi

TeXHOJIOTi1 ApProHOAYTOBOTO 3BAPIOBAHHSA Ta Bi,HHOB]IIOBaJIbHOFO HallJlaBJIEHHA LIbOT'O CILJIaBYy.

2. The thesis is devoted to the improvement of the filler flux-cored titanium wire for welding of the titanium alloy
VT22, as well as the development of the technology of argon-arc welding and restoration surfacing of this alloy. It
is shown in the work, that is necessary to use granules of the VT22 alloy as a metallic component in the core of a
filler flux-cored titanium wire. With the use of this wire (PPT-22) for welding the alloy VT22, the weld metal of
welded joints belongs to the transition class of titanium alloys, which includes the alloy VT22. It was established
experimentally that the use of fluorides of rare-earth elements in a flux-cored wire leads to the refinement of o-
grains in the weld, which in turn increases the impact toughness of welded joints by 30%. The regularities of the
effect of the parameters of the external controlling magnetic field on the structure and shape of welds of the
titanium alloy VT22 and the beads deposited on this alloy were determined. To improve the mechanical properties
of welded joints of the alloy VT22, the heat treatment mode was established. As a result of annealing, the strength
of the base metal, heat-affected zone and weld metal are on the same level. The use of the flux-cored wire PPT-22
as an additive in argon-arc surfacing provides a possibility of restoring worn-out surfaces of parts of the titanium
alloy VT22 for the aircraft purpose with a high level of service characteristics. Based on the results of the carried
out investigations, the filler flux-cored wire for welding of the titanium alloy VT22 was improved, and the
technologies of argon-arc welding and restoration surfacing of this alloy were developed.
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