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Pedepar:

1. Inceprarnis NpucBs4YeHa pOo3po0OLii TEXHOJIOTIN OTPUMAaHHS MiJHO-aJIIOMiHiEBUX KOAKCiaJIbLHUX CTPYMOIIPOBO/IB i3
3aCTOCYBAaHHSIM 3BapIOBaHHS BUOYXOM i 06s1afHaHHS 118 iX peasnisauii. Y po6oTi IpoBeieHo aHali3 criocobiB
OTPUMAaHHS KOaKcCiaJlbHUX 3'€THAHb Mifli 3 amoMiHieM. BBeZileHO TepMiH i ekcriepuMeHTaJIbHO BUBYEHO SIBUIIE
«KaHaylbHOrO eekTy» npu 3B. «KananbHuil epexT» — BUHUKHEHHS! Y IPOMDKKY IIOTOKY KyMYJISITUBHUX BUKU/IIB
METaJy Ta yOapHO-CTUCHEHOTr0 HAarpiTOro rasy, o 3al0BHIOE IPOMI’KOK. BCTaHOBJIEHO, 1110 3pOCTaHHS 06'€MHOI
YaCTKHU i TOBIIMHY NIPOIIAPKY iHTEPMETAJiIiB B 30Hi 3'efHaHHS NIPpU 3B Mifi 3 amoMiHieM 3a KOaKCialbHOIO CXEMOIO
IIpM BiJlJaJI€HHI Bifl TOUKY iHilliloBaHHS, HE3aJIeXHO BiJ] CEpe0BUILA B 3BAPIOBAJIbHOMY IIPOMIXKKY (IIOBiTps 260
BaKyyM), TOSICHIOETbCS «KaHAJIbHUM e(eKTOM» IIpY 3BaploBaHHI BUOyxoM. [10Ka3aHo, [0 HA OTPUMAHHS
KOaKCiaJIbHUX 3'€JHaHb € 0OMEXKEeHH 3a JOBXKMNHOI0. [I0Ka3aHo, 110 BaKyyMyBaHHS 3BapIOBAJIbHO IIPOMIKKY Mae

[IO3UTHUBHUI BIUIUB Ha CTPYKTYPY 3'€lHaHHS. BcTaHOBJIEHO (aKTOpH, SKi BIJIMBAIOTh HA YTBOPEHHSI iIHTEpMeTaIiiB



y 30Hi 3'eITHAaHHS Mifi 3 amoMiHieM. 30KkpeMa, OIHUM i3 TaKUX (PaKTOPIB € HASIBHICTb Y,APHO-CTUCHYTOTO rasy y
3BapIOBaJIbHOMY MIPOMIXKY. JJOCTiIKeHO XiMiYHMI CKJlaT, 3aBUXPEHb Ha 3pa3Kax 6iMeTasy Mifib-aIioMiHil Ta
MIKPOCTPYKTYpY i MEXaHi4Hi BJIJaCTUBOCTi MiJJHO-a/II0MiHi€BOr0 6iMETaiYHOTO CTPVKHSI IiCJIsl IPOTSATYBaHHS.
Po3pob6seHo po3paxyHKoBy Mogenb BusHayeHHs HIIC cunoBux enemenTiB TBK nig yac Bubyxy B Hill 1JIOCKOTO
3apsay KiHLEeBUX po3MipiB. Po3paxoBaHi BeJIMYMHY HAIIPYKEHb 33J0BIJIbHO KOPEJIOIOTh 3 EKCIIEPUMEHTAJIbBHUMU
pesysnbTatamu. ExcriepumeHTansHo gocrigkeHo HIC ctan B enemenTax TBK. 3anponoHoBaHUI KpUTEPii
KPUTUYHUX HalPy>KeHb B MeTaJjli Kamepu. Pe3ysbTaTy IpOBeeHUX JOCiIKeHb MIOKJIaieHi B OCHOBY PO3POOKU
TEXHOJIOTii BUTOTOBJIEHHS MiIHO-aJIIOMiHi€BUX CTPYMOIIPOBOIB 3 TOHKUM (300 MKM) IIapOM Mifi A1 CUCTEM
KepyBaHHS aBiaTexHiKu Ha 3aMoBJyieHHS [II1 «AHTOHOB». Po3p0671eHO TexHOJIOTiIo (3B + 3BapioBaHHS TEPTIM)
OTPMMAaHHS 6iMeTasIeBUX TiJb3 1JI 3'€JHaHHS THYYKMAX 6araToXMUJIbHUX NPOBOJiB. Po3po6ieHo ta BurotosneHo TBK
3 aBTOMATHU30BaHUM IIPOLIECOM 3aBAaHTAXKEHHSI 3arOTOBOK 1151 3B, 110 3a6e3neuye 36iblIeHy NIPOAYKTUBHICTb
npouecy 3B.

2. The dissertation is devoted to the studying of the structure and mechanical properties of copper and aluminum
coaxial joints obtained by explosion welding (EW) and the creation of equipment for this process. The analyzes of
the methods of coaxial joints obtaining was fulfilled. The advantages of EW over other methods of copper with
aluminum joining were established. The relevance of equipment for EW creating is also shown. The microstructure
of the connection of copper and aluminum obtained by means of EW in flat and coaxial schemes is investigated. It
has been established that welding on the same energy mode more intermetallics are formed in the coaxial joint,
which is due to the absence of lateral leakage of shock-compressed gas. The term was introduced and the
phenomenon of "channel effect" in EW was experimentally studied. The mass transfer ratio of metal particles from
the surfaces to be joined was evaluated during EW of the plates of steel 20. It was found that the thickness of the
metal layer, which is ripped off to the surface of the plate was 30 um, which is 4..7 times higher than the estimating
calculation. This increase in the mass of the cumulative jet leads to a decrease in its velocity and the capture of its
content in a vortex. The chemical composition of vortices on copper-aluminum bimetal samples was studied. It is
established that Al2Cu (o-phase, ~ 28.2-29% Al) and AlCu (o-phase, ~ 46-46.7% Al) structures are formed during
welding in air, and when welding in vacuum-type Al3Cu (o-phase, ~ 24.6-25.3% Al) and alloy eutectic Al-Al2Cu.
Phases appeared in vacuum have more electrical conductivity. The microstructure and mechanical properties of a
copper-aluminum bimetallic rod with a degree of compression of 90% during drawing and subsequent exposure at
different temperatures were studied. It was found that during exposure for a period of one hour at a temperature
of 300 ° C a layer of intermetallics 1-2 pm thick is formed, and during the same period at a temperature of 350 ° C a
layer of intermetallics 4-5 um thick is formed. The relative elongation of tensile samples after cold drawing
increases from 11.6% in the initial state to 57.5% after heat treatment. A numerical method for determination of the
stress-strain state of the tubular chamber power elements during an explosion of a flat explosive charge has been
developed. The calculated values of stresses are satisfactorily correlated with the experimental results.
Additionally the stress-strain state in the elements of the tubular explosive chamber was experimentally
investigated and a criteria of the critical stress state in elements of the chamber was suggested. A tubular explosive
chamber with an automated process of billets loading into EW has been developed, it increases the productivity of
the process. The calculation method of optimal geometrical parameters choice for an aluminum bar and a copper
tube was developed. A special form of aluminum billet is proposed, which has a number of practical advantages.
The results of the research are the basis for the development of the technology of copperaluminum power lines
manufacturing with a thin (300 um) copper layer for control systems of aircraft company "Antonov". The influence
of the filler matter inside inner tube during external cladding was experimentally investigated to preserve the
shape of the workpiece. A special design of the container for backfilling explosives was developed, which ensured
uniformity of backfilling. A combined technology (EW + friction welding) for obtaining bimetallic sleeves for
connecting flexible multi-core wires at the request of a South Korean company has been developed.
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