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1. TIponiecu cTpyKTypo- Ta (Ha3oyTBOPEHHS 3'€JHAHb CIJIABIB TUTAHY i aJlfoMiHiio ripy audysiliHOMY 3BaploBaHHi B
BaKyyMi

2. Processes of structure and phase formation of joints of titanium and aluminum alloys in vacuum diffusion
welding

Pedepar:

1. luceprauis npucBa4YeHa JOCiIKEHHIO BIUIMBY [TapaMeTpPIiB PEXMMY 3BapIOBaHHS Ha IPOLLECU CTPYKTYPO- i
(a30yTBOPEHHS, a TAKOX Ha SIKICTb 3'elHaHb CIJIAaBiB aJIIOMIiHil0 3i cliylaBamMu TUTaHy, oTpuManux JI13B. [TposeneHo
MeTasiorpadiuHi AOCiIPKEHHS 3BapHUX 3'€JHaHb, 110 OyJIM OTPUMAaHi NPy pisHUX NapameTpax pexumis [13B, 6e3
IIPOMIXXHOTO ITPOIIAPKY Ta 3 IOr0 BUKOPUCTaHHSM Pi3HOI TOBUIMHY, 6€3 Ta 3 BUKOPUCTAHHIM (POPMYIOUUX MATPULb.
[TokaszaHo, 10 1111 YHUKHEHHS HETaTUBHOTO BIUIMBY MarHiio, mo nudyHaye 3 AMr6, npu [13B AMr6 3 BT6
HeOOXiJIHO 3aCTOCOBYBaTH ITPOLIAPKY 3 YACTOrO ajlI0OMiHi0 TOBUMHOIO 150 MKM. BcTaHOB/IEHO, 110 Mif, Yac
3BapIOBaHHS, BHACIIOK TEPMO-Ae(dOpPMaLIifHOTO BIVIUBY NIAPAMETPIB PEKUMY 3BapIOBaHHS, MarHii 3 AMr6
mudynaye B Alll eryoun npomapok, BHACAITOK 1[bOro B AMr6 3'aBisS€TbCS [ifIHKA 3i 3HDKEHUM BMiCTOM MArHilo,

1Ii 3MiHM BIUIMBAIOTh HA CTPYKTYPYy Ta MEXaHi4YHi BJIACTUBOCTI B 30Hi 3'eqHaHHs AMr6 3 AJl1. B 30Hi 3'eqHanHSA



AJI1+BT6 BinOyBaeTbCs PyMHYBaHHS i PO3YMHEHHS OKUCHUX IUTIBOK 3 HACTYIIHUM YTBOPEHHSIM AUQPY3ifiHOI 30HU
IIMPUHOIO 10 2 MKM 3a paxyHoK nudysii Tutany i BaHagio 3 BT6 B AIIl. BctaHOBJIEHO, 110 3arajibHa sIKiCTb
nu@ysziiiHoro 3'enHanHs AMr6+AJI1+BT6 3anexxuts Bin sikocTi B 30HI AJI+BT6, siKy MO>XXKHA OTPUMMATH JIMIIE TIPU
3BApIOBAHHI HA ONTMMAJIbHUX pexkumax: P3B = 20 MIa, t3B = 20 xB, T3B = 540 °C. I1ig yac BUrpobyBaHb Ha BipUB
PYIHYBaHHS 3BAPHOTO 3'€[JHAHHS, OTPUMAHOr0 Ha ONTUMAJIbHOMY PEXUMI, BiZlOyBa€ThCS 110 alIOMIHiI0, Ma€ B'I3KUI
XapakxTep, Micjs MOoro Ha MOBEPXHi CIJIaBy TUTAHA 3aJIMIIAETHCS AP alIOMiHi0. JJOCIiIKeHO AOLiIbHICTD
3aCTOCYBaHHS (popMyrounx MaTpullb. [TokazaHo, 10 B HAIOMY BUNAAKY iX 3aCTOCYBaHHS He BIIJIMBA€E HA SIKiCTb. AJle
3aCTOCYBaHHS (POPMYIOUMX MATPULIb MO>KHA PEKOMEHYBATH B TUX BUMNAMIKAX, KOJIM NIPY 3BapIOBaHHI Pi3HOPigHUX

MaTepiaJiiB /ij1s1 OTPUMAaHHS SIKICHOTO 3'€IHaHHS HeobxinHa iHTeHcudikalis niaactTuyHoi gedopmariii.

2. The thesis is devoted to investigation of effect of processes of structure and phase formation on quality and
mechanical properties of aluminum to titanium alloy joints, made by vacuum diffusion welding (VDW).
Metallographic investigations of welded joints obtained at different parameters of modes of diffusion welding,
without intermediate layer and applying the layer of different thickness, without and using forming matrices, are
carried out. Necessity of application of pure aluminum layer is shown for elimination of negative effect of
magnesium diffusing from AMg6 during VDW of AMg6 to VT6. It is determined that optimum thickness of the layer
from AD1is 150 m. It is stated that magnesium diffuses from AMg6 in AD1 alloying powder during welding due to
thermal-deformation effect of parameters of welding mode. As a result appearance of area with reduced
magnesium content is observed and these changes affect the structure and mechanical properties in zone of AMg6
to AD1 joint. Failure and dissolution of oxide films with further formation of diffusion zone of up to 2 m width due
to diffusion of titanium and vanadium from VT6 into AD1 take place in zone of AD1+VT6 joint. It is proved that total
quality of AMg6+AD1+VT6 diffusion joint depends on quality in AD1+VT6 zone which can be obtained only in
welding using optimum modes, namely Pw = 20 MPa, tw = 20 min, Tw = 540 °C. Mechanical pull tests showed that
failure of welded joint, obtained using optimum mode, takes place on aluminum, has tough character and layer of
aluminum remains on the alloy surface after it. Relevance of application of forming matrices as one of the method
for intensifying of plastic deformation in zone of welded joint is studied. Their application provided no quality
improvement in our case. However, application of forming matrices can be recommended for cases when

intensifying of plastic deformation is necessary for obtaining of quality joint during dissimilar material welding.
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