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1. TeopeTryHe OGIPYHTYBaHHS i pO3pOOKa TEXHOJIOTII TpecyBaHHs HiMeTareBUX allOMiHieBO-MarHi€BUX BUPOOIB 3

IIPOTHO30BaHUM PO3IOJIiJIOM LIAPiB

2. Theoretical justification and development of extrusion technology of bimetallic aluminum-magnesium products
with expected layers distribution

Pedepar:

1. Incepralist npucBgY€Ha BU3HAYE€HHIO 3aKOHOMiIPHOCTEH (POPMO3MiHM METaJly i EHeproCUIOBUX NapaMeTPiB B
3aJIEXKHOCTI Bifl TEXHOJIOTIYHUX [1TapaMeTpiB ITpoliecy IpecyBaHHs OiMeTaleBUX aJIlOMiHieBO-MarHi€eBUX CYLiIbHUX
Ta [IOPOXXHUCTUX ITPodiniB pocToi popmu i po3pobLi TexHoorii BUpobHMLTBa MPodisniB. TeoOpeTHYHO BU3HAYEHO
KOMIIJIEKCHUH BILJIMB IIapaMeTPiB IPoLeCy NPeCyBaHHS BUPOOiB 3 060JI0HKOIO 3 aJIIOMiHi€BUX CIIJIaBiB cucTeM Al,
Al-Mg-Si, Al-Zn-Mg Ta 3 ocepzsM 3 MarHieBoro craBy cucremu Mg-Al-Zn Ha po3nogin mapis i Temneparyp B
MeTali Ipec-BUpoby pocToi GpopMU. Y PoOOTi NPOBEAEHO eKCIIepUMEHTAIbHE NOCIiIPKEHHS BIUIMBY MaTepiany
IIapiB i TEMIIEpaTypy HArpiBy 3aroTOBKU, KyTa KOHYCHOCTI MaTpulli, KoeillieHTiB BUTSDKKHU i IIJIaKyBaHHS Ha
TEXHOJIOTI4HI TapaMeTpy BUTOTOBJIEHHS BUPOOIB 3 000JIOHKOIO 3 aoMiHieBUX criiaBiB AA6060 i AA6061 Ta 3

ocepsm 3 MarHieBux crsasiB AZ31 i ZK60. 3anporioHoBaHO Ta OOIPYHTOBAHO METOJ, PO3PaxyHKY CUJIM IIPECyBaHHS



6imeTasneBux BUPOO6iB. Po3pobeHo pekoMeHallii 10 yA0CKOHAIEHHIO KajlibpOBKY iIHCTPYMEHTY Ta T€XHOJIOTiI
BMPOOHHUIITBA aJIIOMiHiEBO-MarHieBUx 6iMeTasieBUX IIpec-BUPOOiB, a TAKOXK IIPUCTPIH 11711 3arapTyBaHHS IIpec-

BUPOOIB B JiiHii npecy. PeaynbTat po60TH BUKOPUCTaHI B IPOMUCIIOBOCTI Ta B HABYQJIbHOMY IIPOLIECI.

2. The dissertation is devoted to research of regularities of metal forming and power parameters, depending on the
technological parameters of extrusion process of aluminum-magnesium bimetallic solid and hollow profiles of
simple shape, as well as to elaboration of fabrication technology of profiles. The effect of parameters such as the
geometric characteristics of the billet and tool, the deformation and temperature-speed process parameters and
material of layers on the forming at extrusion of aluminum-magnesium bimetallic solid and hollow billets have
been theoretically researched. Theoretical analysis of the influence of above mentioned technological parameters
was carried out with the special software package, designed for calculation of the thermal, stress and strain state
of metal during extrusion with utilization of the experimentally obtained data on the rheological properties of
magnesium alloy Mg-Al-Zn and friction conditions on contact between the liner and aluminum alloys of next
systems Al, AI-Mg-Si and Al-Zn-Mg. These studies allow optimizing the technological parameters of the extrusion
technology of aluminum-magnesium bimetallic products. Experimental studies of extrusion of aluminum-
magnesium bimetallic profiles of simple shape have been carried out on hydraulic presses using special tools.
Extruded bimetallic rods have been investigated on distribution of inner layer and mechanical properties. Obtained
data have confirmed the adequacy of the theoretical developments and shown the influence of technology
parameters of process on distribution of layers lengthwise. Theoretical definition of power extrusion parameters
of bimetallic profiles, including hollow, in view of the heterogeneity of material properties over the cross section of
a billet, has been further developed on the basis of experimental studies. The proposed method for the extrusion
force determination is different in view of the distribution of yield stress in layers of a billet on the basis of
experimental data on the rheological properties of magnesium alloy AZ31 and in view of the values of friction stress
of alloys of systems Al, AI-Mg-Si, Al-Zn-Mg, obtained experimentally on industrial equipment. The results of work
are used at the plant PC "Dniprovski zavod "ALUMASH", in Metal Forming Department of National Metallurgical
Academy of Ukraine and are provided for use to SE "Production Association Yuzhny Machine-Building Plant named
after A. Makarov"
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