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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. TexHOJIOTiYHI OCHOBM 3a6€3I1€Y€HHS HAliIMHOCTI 3BApHUX 3"€JJHaHb KOHCTPYKL! JIiTaJIbHYX anaparis 3

TOHKOJIMCTOBHUX aJIIOMiHi€BO-JIiTiEBUX CILJIaBiB

2. Technological fundamentals of providing the reliability of welded joints in structures of flying vehicles of plate
aluminuim- lithium alloys.

Pedepar:

1. O6"eKT - 3BapHi 3"eIHaHHS TUIIOBUX €JIEMEHTIB BY3JliB 3 BUCOKOMIIIHUX aJIIOMiHi€BO-JliTieBUX CIMIaBiB 1421 Ta 1460.
Meta po60Ty - HAyKOBO OOIPYHTYBATH €(EKTHUBHICTh TEXHOJIOTIYHUX METOIB HallifHOCT] 3BapHUX 3"€HAHb
TUTIOBUX €JIEMEHTIB KOHCTPYKLIi JIiTaJIbHUX allapaTiB 3 TOHKOJIMCTOBUX aJIIOMiHI€EBO-JIiTi€EBUX CIIJIaBiB. MeTonu -
(disMKOo-MexaHiuHi BUIIPOOYBaHHS, YMCEJIbHI METOAY MEXaHIKYA PYHHYBaHHS, METOJIA CTPYKTYPHOI'O aHali3y:
({ppaxrorpadiyHui, pEHTT€HOCTPYKTYPHUI, MiKDOPEHTI€HOCIIEKTPAJIbHUM, MeTanorpapidyHuil; MeToau
anpokcumarii 3a 'aycom i ontuyHOro korepeHTHOro Pyphe aHami3y; MEeTOIY KOMIT'IOTEPHUX TEXHOJIOTI.
PesynbTaTu - TEXHOJIOTIYHI peKoMeHallii 10 O6rpyHTYBaHHIO pallioOHaJIbHUX YMOB 3BaplOBaHHS, sIKi 3a6€31e4nu
BMCOKY $KiCTb HIBIB i NifBuiieHHs Ha 12-20% napameTpiB HaJlilHOCTI 3"eIHaHb y BUPOOax JIiTaJbHUX alapariB.
BupimeHna HayKOBO-ITpaKTUYHA NIPO6JIEMa CTBOPEHHS CY4aCHUX Ta HOBMX 3BAPHUX KOHCTPYKILil JIiTaJIbHUX anaparis

3 NOJINMUHUMYU TaKTUKO-TEXHIYHUMU XapaKTepUCTUKaMU. HOBU3HA - BIleplle, BiANOBIIHO 4O KOHLEIi



HAJiMHOCTI 3BapHMX KOHCTPYKIiM JIiTaJIbHUX arapariB, BAKOHAHO CUCTEMHE KOMIUIEKCHE JOCIIIKEHHS i HAyKOBE
OOTrpYHTYBaHHS BILJIMBY OCHOBHMX TEXHOJIOTTYHUX (DAKTOPIB (BEJIMYMHU IIOTOHHOI €Heprii, CKylaly OCHOBHOTO
MeTaJly i IpUcagKoBoro gpoty, GopMH 1B, OAUHUYHUX NeeKTiB, TEPMIUHOI Ta TEpMOMEXaHIYHOI 06POOOK) Ha
CTPYKTYPY i BJIaCTUBOCTI 3"eJHaHb AJIIOMiHi€BO-JIiTieBUX CILaBiB 1421 i 1460 npu 3BapIOBaHHI Ayroo (MIJIaBKUM i
HEIJIABKUM €JIEKTPOJIOM) Ta €JIEKTPOHHUM IIPOMeHeM. Ha IX OCHOBI BCTaHOBJIEHI pallioHaJIbHI YMOBHY 3BapIOBaHHS,
CKJIaJl, OCHOBHOTO i IPUCAJKOBOrO Marepiany, OCIiIOBHICTh BUKOHAHHS TEXHOJIOTIYHUX OIlepaLii 11
(opMyBaHHS SIKICHUX 3BAPHUX 3"€JHaHb i 3a6e31e4eHHs] HeoOXiIHUX pobounx QyHKUiN pu ekciutyarauii. Chepa
3aCTOCYBaHHS - MiATIPUEMCTBA JIiTaKO- Ta PaKeTOOYAyBaHHSL.

2. Object of study are welded joints on typical elements of components of high-strength aluminium-lithium alloys
1421 and 1460. The purpose of study is provision of scientific substantiation of the effectiveness of technological
methods to guarantee the reliability of welded joints on typical elements of flying vehicle structures of sheet
aluminium-lithium alloys. The methods include physico-mechanical testing, numerical methods of fracture
mechanics, structural analysis methods such as fractographic, metallographic, X-approximation and optical
coherent Fourier analysis, computer technology methods. The result of the study are tecnological recjvvendations
on substantiation of rational welding conditions, ensuring a high quality of the welds and 12-20% improvement of
the joint reliability parameters. A scientific-practical problem of development of modern and advanced welded
structures of flying vehicles with improved tactical-technical characteristics was solved. The novelty consists in
that for the firsttime, in keeping wth the concept of reliability of welded joints of flying vechicle structurea, a
systemsc integrated investigation has been performed and scientific substantiation has been provided for the
influence of the main process factors (heat input, cjvposition of base metal and filler wire, weld shape, individual
defects, thermal and thermomechanical treatment) on the structure and properties of joints of aluminium-lithium
alloes 1421 and 1460 in arc (consumable and nonconsumable tltctrode) and electron beam welding/ These
recommendations were the basis to determine the rational conditions of welding, composition of the base and
filler material, sequenceof process operations to form sound welded joints and to provide the required working
functions in operation. Applications are in aircraft and rocket construction plants.
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