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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 55.16

Tema gucepranii:

1. YVoockoHaneHHs NPoLEeCiB BaybIIIOBAHHS Ha OCHOBI MOZEJIOBaHHS (POPMO3MiIHEHHS 3aTOTOBOK

2. Improving forge-rolling processes based on the modeling of the mechanics of shape change of blanks

Pedepar:

1. Incepraliiio prucBsY€HO HAYKOBO-TEXHIYHOMY 3aBJIaHHIO 3 MiBUIIEHHS e(PEKTUBHOCTI IPOLIECiB BaJIbI[IOBAHHSI
3arOTOBOK i3 aylOMiHi€EBUX CIJIaBiB, pO3POOJIEHHIO HOBUX CXEM BaJIbLIIOBAHHS Ta METOAUKHU OL[iHKU 1€ (DOPMOBHOCTI
QIIOMIHIEBUX CIUIABIB IIPY XOJIOAHOMY BaJbLI0BaHHI. OTpuMasa nogaabmni PO3BUTOK METOIMKA OLiHKY
IepOpPMOBHOCTI MaTepiajly 3aroTOBOK IIpY XOJIOJIHOMY BaJIbI[IOBAHHI 3 ypaxyBaHHSIM OCOOJIMBOCTEN 3MiHU
HalpyXeHo-1e()OPMOBAHOI0O CTaHy IIPU Pi3HUX cxeMax (POPMOYTBOPEHHSI. 3aIIPOIIOHOBAHO MO/IEJIb HAKOIIYEHHS
MIOIIKO/I)KeHb MaTepiasly 3arOTOBKH i3 alIOMiHi€BUX CIIJIABiB 00 BUSHAYEHHS BEJIMYMHU BUKOPUCTAaHOTO PECYPCY
IIJIACTUYHOCTI Ta IPaHUYHUX Jeopmaliiil Ipy MOHOTOHHOMY Ta HEMOHOTOHHOMY XOJIOZHOMY BaJIbLIIOBAHHI.
BcTaHOBI€EHO 3aKOHOMIPHOCTI BIIJIUBY aKTMBHUX CHJI TEPTS, BUKJIMKAHUX 3MiHOIO JliameTpa Bajka B OCbOBOMY
HaMpsIMi Ta 0ro IOBOPOTOM, Ha KiHEMATUKy (POPMO3MiHEHHS, HAIIPYKE€HO-Ae(POPMOBAaHUI CTaH i 1e(pOPMOBHICTb
3arOTOBOK B IIPOLIECi XOJIOAHOTO BaJIbIIOBAaHHS. PO3p06I€HO METO ] eKCIIEPUMEHTAaIbHOTO OCIiIPKEHHS

IIJIACTUYHOCTI MEeTaJIiB i3 3a6e31eYeHHSIM CTa/IUX 3HaUeHb II0KA3HUKIB HAIlIPyKeHOro cTaHy. Po3pobseHo croci6



BUTOTOBJIEHHS KPUBOJIHITHMX 3arOTOBOK. B Mekax po3po6sieHoi iMiTalliiiHOI MOZeIi CrIoco0y OTPUMAHO
3aJIe5KHOCTi MK BiTHOCHUM CTHCHEHHSIM Ta HaKOMMU4YeHow nedopMalliero Ha BibHil 6i4HiN MOBEPXHi 17151
BUKOPMCTAHHS B SIKOCTI OL[iHKU i TPOTHO3YBAHHS MOKJIMBOCTEN PYMHYBAaHHS 3arOTOBKU. PO3BUHYTO TEOPIIO
TeNJIOBUX IIPOLIECiB i TepMivyHUX Nedopmallill TPy BaJblI0OBaHHI 3arOTOBOK i3 a/IIOMiHi€BUX CIIJIaBiB, HA OCHOBI YOTO
OLIIHEHO BHECOK TEMIIEPATYPHOI CKJIa[I0BOi B KOe(illieHTU PO3IIMPEHHS Ta BUIIEPEI)KEHHS, BU3HAU€HO BILJIMB
OKCHJIHOI IIJIiBKM Ha TEIJIOBUH CTaH B ocepenKy nedopmaliii Ta BCTAHOBJIEHO PEKOMEHI0BAaHUI TeMIlepaTypHUil
iHTepBaJs HarpiBy BaJIKiB.

2. The dissertation is devoted to the scientific and technical task on increase of efficiency of processes of rolling of
preparations from aluminum alloys, development of new schemes of rolling and a technique of an estimation of
deformability of aluminum alloys at cold rolling. The method of estimating the deformability of the workpiece
material during cold rolling was further developed, taking into account the peculiarities of the change of the
stress-strain state in different molding schemes. The model of accumulation of damages of material of preparation
from aluminum alloys concerning definition of size of the used resource of plasticity and boundary deformations at
monotonic and nonmonotonic cold rolling is offered. The regularities of the influence of active friction forces
caused by the change of the roll diameter in the axial direction and its rotation on the kinematics of shape change,
stress-strain state and deformability of workpieces in the process of cold rolling are established. The method of
experimental research of plasticity of metals with maintenance of constant values of indicators of a stress state is
developed. A method of manufacturing curved blanks has been developed. Within the developed simulation model
of the method, the dependences between the relative compression and the accumulated deformation on the free
side surface are obtained for use as an assessment and prediction of the possibilities of destruction of the
workpiece. The theory of thermal processes and thermal deformations during rolling of aluminum alloy billets is
developed, on the basis of which the contribution of temperature component to expansion and advance
coefficients is estimated, influence of oxide film on thermal state in deformation center is determined and
recommended temperature interval of roll heating is established.
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