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1. OCO6MBOCTI CTPYKTYpHU Ta KOHCTPYKTUBHA MIlIHICTb 3BAPHUX 3'€IHAHb JIIOMiHI€BUX CIIJIABiB CUCTEMMU JIETYBAHHS
Cu-Li-Sc

2. Peculiarities of structure and structural strength of welded joints of aluminum alloys of Cu-Li-Sc alloying system

Pedepar:

1. Incepraujiiina po60Ta IPUCBAYEHA AOCIIIPKEHHIO BIUIMBY 3MiHU CTPYKTYPH i (pa30BOro CKjIagy METaly 3BapHHUX
3'eIHaHb aJIOMiHi€eBO-JIiTieBOTO criyiaBy 1460 3a/1€5KHO Bifi XapakTepy JIeTyBaHHS TPUCAJHOr0 IpoTy (6€e3 i3
CKaHJlieM) B CTaHi MicJis 3BapioBaHHs i TepM0o006pooKku (cTapinHg - T=150 C, 22 rog, i Binnan - T=350 C, 1 rox) Ta B
Pe3yJIbTaTi 30BHIIIHBOIO HABAaHTAXXEHHS. 3 BUKOPUCTAHHIM KOMILJIEKCY METOIiB (CBITJIOBa, aHAIITUYHA PacTpoOBa i
[IPOCBiTYACTa €JIEKTPOHHA MIKPOCKOIIisl) BCTAHOBJIEHO, 1110 JIETYBAaHHS 3BAPHUX 3'€lHAHb CKaHIi€M IIPYU BCiX
TEXHOJIOTIYHUX Ollepalisx BUKJIMKAE 3MiHy CTPYKTypHO-(]azoBoro crany. Hanbinpuimii eeKkT criocTepiraerscs npu
Bifinasli, KOJI iCTOTHO NOPiOHIOETHCS HE TiZIbKY 3epeHa CTPYKTYpa (SIK MicJisl 3BapIOBaHH), a 1 301/IbIIyETbCS
IIiZIbHICTh OUCJIOKALil, aKTUBYETbCSI (POPMYBaHHS CYOCTPYKTYPH Ta YTBOPEHHS (pa3. HiBesoeTbcs popMyBaHHS
MPOTSDKHUX 3€PHOIPAHUYHMX €BTEKTUKY i 30H BiJIbHUX Bif BUIiJIEHb. BCTAaHOBJIEHO, 1O JIETYBAHHS CKaHIiEM

CIIpHsi€e MigBUINIEHHIO IPaHMLi IJIMHHOCTI 3BapHOTO0 3'€JHAHHS I1iCJIs Bifjliany, Hal6ibIINil BHECOK Y 3MilTHEHHS



BHOCSITb (DA30Bi YTBOPEHHS i CyOCTPYKTYpa, MaKCUMaJIbHUI BHECOK Y IUCIIePCiliHe 3MillHeHHS BHOCTH (pa3u Al2Cu
(20%), Al3Sc (20%). AHaniTUYHA OLIiHKA JIOKAJIbHUX BHYTPILUIHIX HANpy>KeHb [10Ka3aja, o IicJis 3aCTOCYBaHHS
IVHaMiYHOIO HaBaHTaKEHHs B MeTaJli IIBa 6€3 CKaHZj1o Micys Bianany GopMyIOTbCsl CMYTU 3CYBY, 1O CIIpUSIE
(POpMYyBaHHIO I'PaJIi€HTIB JIOKAJIbHUX BHYTPILIHIX HANIPy>Ke€Hb MK KOPLOHAMU CMYT i ix BHYTpilIHiX 06'eMiB. Lle €
OJHI€I0 3 IPUYMH TPIIIMHOYTBOPEHHS. ¥ BUNAAKY 31 CKaHIieM B MeTaJli 1IBa yTBOPIOIOTLCS BUIJIEHHS, 110
cKianarTbes 3 aapa Al3Sc i o6os0HKM Al3Li, a Takox Ha ocHOBI Al2Cu komrio3uTHoro tumy (3 15...40% Al3Sc), siki
CIIpYSIOTh (PparMeHTallii CTPyKTypH i 6is1blll piBHOMIDHOMY pO3IOJily JIOKaJbHUX BHYTPIIIHIX HAalIpy>keHb. Lle
30i71b1IIy€e MOKJIMBOCTI IJIACTUYHOI peJlakcallii Hapy>kKeHb B METaJli IIBA 32 PaXyHOK IIiIK/IIOYEHHS POTALiltHUX
MEXaHi3MiB JJO IUCIOKALiMHUX [IPY OAHOYACHOMY i BULIEHHI MilIHOCTI i TEXHOJIOTIYHOI IIJIaCTUYHOCTI 3BapHUX
3'eIHaHb.

2. The thesis is devoted to investigation of effect of changes in structure and chemical composition of metal of
1460 aluminum-lithium welded joints depending on character of filler wire alloying (with or without Sc) in as-
welded and heat-treatment conditions (ageing - T=150 C, 22 h and annealing - T=350 C, 1 h) and as a result of
external loading. The thesis contains investigation of microstructure of welded joints using complex of methods
(light, analytical scanning and transmission electron microscopy). Analytical evaluation of joint properties was
performed allowing determination of optimum structural and phase compositions of weld metal and HAZ. It is
determined that Sc alloying promotes rise of values of yield strength in welded joint up after annealing. Phase
formations and substructure have the highest effect during strengthening. The thesis states that shear bands with
gradients of local internal stresses are formed at dynamic loading in weld metal without Sc. This is one of the
reasons of crack formation. It is shown that the precipitations, consisting of Al3Sc core and Al3Li shell as well as
based on Al2Cu of complex composition (with 15-40% Al3Sc), which promote structure fragmentation and more
uniform distribution of local internal stresses, are formed in the case of Sc alloying. It is proved that this rises the
possibility of plastic relaxation of stresses due to connection of rotation mechanisms to dislocation ones at
simultaneous increase of strength and technological ductility of welded joints.
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