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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.16.17

Tema gucepranii:
1. PO3BUTOK HAyKOBHX OCHOB i PO3p00Ka pecypco3bepiraloynx npouecis 06’eMHOro GOpMOyTBOPEHHS HA OCHOBI

Croco6iB KOM6IHOBAHOTO Ie(POPMYBaHHS

2. Development of scientific foundations and elaboration of resource-saving processes of volumetric shaping on
the basis of combined deformation methods

Pedepar:

1. O6’eKT HOCiI)KEHHS — TEXHOJIOTIUHI IIPOLIECH i OCHAIIEHHS 00’€MHOTO (POPMOYTBOPEHHS. MeTa OOCTiIKEHHS ~
IigBUIIEeHHS e(PEeKTUBHOCTI POLEeCiB 06'eMHOro 1eOpMyBaHHS Ha OCHOBI PO3BUTKY HAYKOBUX OCHOB, CTBOPEHHS
HOBUX CIIOCO0iB KOMOIHOBaHOTO NlepOPMYBaHHS i pO3POOKM METOAMK IIPOEKTYBaHHS. MeToy JOCITiIKeHHS:
€HEepreTU4Hill MeTo], BepxXHbOi OLIiHKY, METO/I, CKiIHUEHUX €JIEMEHTIiB, KOOPJIUHATHUX CiTOK, PEHOMEHOJIOTiYHa
Teopisl pyrHyBaHHS. TeopeTuyHi i IPaKTUYHI Pe3yJIbTaTU — BCTAHOBJIEHO BILJIMB I1aPAaMETPiB HAIIPY>KEHOI'O CTAHY Ha
IepOPMOBHICTh MeTaJly; PO3BUHYTO METOJ, MOZEJIIOBAaHHS MIPOLECiB OCECMETPUYHIN IIacTUYHIN gedopmauii 3a
IIOIIOMOTrOI0 KIHEMAaTUYHUX MOZYJIiB; PO3BMHYTO METOJ, PO3PaxXyHKY BiJHOBJIEHHS IIJIACTUYHOCTI METasy Ipu
Ie(pOopMyBaHHI 3 IPOMIKHMMM BifilIaJIMMU; IPOMIOHOBAHO HOBi CIIOCO6i KOMOIHOBAaHOTO (POPMOYTBOPEHHS Jl€Tael;
BIIPOBAJPKEHO HOBI TEXHOJIOTIYHI poliecu KOMGiHOBaHOro feopmMmyBaHHs. HoBU3HA — BIeplIe HA OCHOBI MOZesei

npoleciB KOMOGiHOBAaHOTO CYMillIEHOrO Ta MOCJIiIOBHOTO Pa/liajibHO-TI03[0BXHbOI0 BUAAB/IIOBAHHSI OTPUMAaHO



KOMILJIEKC 3aJIEKHOCTEN [J1s1 OLiHKUA CUJIOBOT'O PEXMMY i GOPMOYTBOPEHHS AE€TajEN 32 HOBUMHU CXEMaMU
IepOpMyBaHHS; BCTAHOBJIEHIN (aKT CyTTEBOrO BILJIMBY Ha IVIACTUYHICTh WBUIKOCTI 3MiHM IIOKa3HMKA
HaIpPYXEHOT0 CTaHy, SIKUH BiloOpakeHill KpMBMHOIO LIJISIXY Ae)OPMYyBaHHS; OO PYHTOBAHUI HOBUM NIPUHLIUII
HaBaHTaXEHHS IHCTPYMEHTY, IKUH T0JISArae 3HiMaHHi JeTasi 3 IIyaHCOHa 1103a Mexkamuy Marpuli. CTymiHb
BIIPOBA’)KEHHSI — HOBi TEXHOJIOTIYHI ITpouecy i ocHaieHHs AJ1s1 06’emHoro popmoyTBopenHs. Chepa

BHUKOPHUCTaHHS — MiANpreMCTBA TPAHCIIOPTHOIO, BaKKOT0 Ta €HEpPreTUYHOro MalMHOOYyAyBaHHs, ranysesi HJI.

2. Object of research - technological processes and equipment of volumetric shaping. The purpose of the study is
to increase the efficiency of volumetric deformation processes based on the development of scientific foundations,
the creation and application of new technological methods for combined deformation and the development of
methods for designing resource-saving technological processes and equipment. Research methods: the upper
bound energy method, the finite element method, coordinate grids, the phenomenological theory of destruction,
the methods of macro and microstructural studies, the measurement of force parameters and mathematical
statistics. Theoretical and practical results - the influence of the stress state parameters on the deformability of
the metal is established; a method is developed for modeling the processes of axisymmetric plastic deformation
using kinematic modules; a method is developed for calculating the restoration of metal ductility during
deformation with intermediate anneals; new methods of combined deformation with various parts are proposed;
new technological processes of combined metal forging have been introduced. Novelty - for the first time based
on models of combined and sequential radial-longitudinal extrusion processes, a complex of dependencies was
obtained to evaluate the force regime and form the parts by new deformation schemes; the fact of a significant
effect on the plasticity of the change rate in the stress state index, which is shown by the curvature of the strain
path, is established; the regularities of the change in the force regime of the extrusion process with hollow parts,
including the forces of deformation, ejection and removal of parts, have been further developed, which allowed us
to justify the new principle of tool loading, which consists in removing the part from the die together with the
punch and then removing the part from the punch outside the matrix. Degree of introduction - new echnological
processes and equipment for volumetric shaping, technological modes of deformation. The sphere of use -
transport, heavy and power engineering enterprises, branch research institutes.
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