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1. Po3BUTOK HayKOBHX OCHOB MeXaHiK1 HEMOHOTOHHOTO IIJIACTUYHOTO ,He(bOpMYBaHHH Ta YOLOCKOHAJIEHHS

TEXHOJIOTIYHUX NPOLECiB 0OPOOKU METasliB TUCKOM

2. The development of scientific foundations of the mechanics of non-monotonic plastic deformation and the
improvement of technological processes of metal forming

Pedepar:

1. Incepranist cnpsiMmoBaHa Ha PO3B’$I30K BaXKJIMBOI HAYKOBO-TEXHIYHOI IIpOGsIeMH MifBUllleHHS eeKTUBHOCTI
IpolieciB 0OpoOKM MeTasiB TUCKOM Ha 6a3i pO3BUTKY HAyKOBUX OCHOB ME€XaHiKM HEMOHOTOHHOTO IJIACTUYHOTO
nedopmyBaHHA. Ha 0CHOBI MOzie1i aHI30TPOIIHO 3MILJHIOBAHOTO Tijna Jens-bakxaysa po3po06yeHO pO3paxyHKOBUI
amapar, SIKUi 03BOJISIE OTPUMATHU JOCTOBIPHY OLIiHKY HaNpyKeHO-1e(pOPMOBAHOTO CTaHy TP HEMOHOTOHHIN
njacTUYHIN gedopmarii. 3anponoHoBaHo (Pi3UyHi PiBHSHHS 1711 PO3paxyHKy KOMIIOHEHT JieBiaTopa Hallpy>KeHb
IIPY HEMOHOTOHHI MJIACTUYHIN fedopmalii 3 ypaxyBaHHSIM BILJIMBY KPMBU3HYU TPAEKTOPIi Aedopmaliiil.
Po3BuHEHa TEH30pHA MOJIEJIb NIPOLLECY HAKOMUYEHHS NTOIIKOAKEHDb IPY HEMOHOTOHHOMY Ae(OPMYyBaHHi.

BrKoOHaHO TEOPETUYHI i €eKCTIEPMMEHTAJIBbHI JOCIiIP)KEHHS BIUIMBY KyTa 3JI0MYy TPAa€KTOPii HaBaHTaXXEHHS i



BEJINYMHY BUKOPUCTAHOTO PECYPCY MIJIACTUYHOCTI NIEepe]], 37I0MOM Ha 3aJIEXKHICTb BEJIMYMHY BUKOPUCTAHOTO
PECYpCy BiJl KyTa 37I0My TPaeKTOpii HaBaHTaXXEHHS. 3a JOTIOMOTIOI0 3aIIPOIIOHOBAHOTO PO3PAaXyHKOBOTO anaparTy
BUKOHAaHI AOCiI>KeHHsI TEXHOJIOTIYHUX MTPOIeCiB 0OPOOKU METAJIiB TUCKOM, XapaKTEPHOIO 03HAKOIO SIKUX €
HEMOHOTOHHA IVIACTUYHA Aedopmallis. BukoHaHa oLliHKa BIIMBY [1IapAMETPiB IPOLECY PaiaIbHOrO BUOABIIOBAHHS
3 [IOJAJIBIIOI0 OCATKOI0 IVJIIHIPUYHUX 3arOTOBOK HA BEJIMYMHY BUKOPHCTAHOIO PECYPCy MIACTUYHOCTI. BUKOHaHa
OIliHKa BeJIMYMHU BUKOPUCTAHOrO pecypcCy IVIaCTUYHOCTI Ipy peasizallii niactTuyHoi jegopmariii metany
IIOBEPXHEBOTO Iapy 3 6araTOKpaTHUMU PO3BaHTaKEeHHSIMU. [1ifibpani paljioHanbHi peXXUMU i napaMeTpu 1J1st
peastisanii poTauiiiHOI BUTSKKU. BUKOHaHI NOCIiIKEHHS BIJIMBY IapaMETPiB NPOLECy POTALiMHOI BUTSKKM Ha
IIJIACTUYHICTD Ta CTINKICTD Mpolecy GOpMO3MiHEHHS JINCTOBUX 3arOTOBOK IIPY BUTOTOBJIEHHI OCECUMETPUYHUX

netasiey i minibpaHi pauioHaNbHI peskuMu AJ1s1 peanisaliii poTanifiHoi BUTSDKKM Ha cTaHkax 3 YITK.

2. The thesis is aimed at solving an important scientific and technical problem of increasing the efficiency of metal
forming processes based on the development of the scientific foundations of the mechanics of non-monotonic
plastic deformation. On the basis of the Backhaus-Del body's anisotropically hardening body model, a calculating
device has been developed, which makes it possible to obtain a reliable estimate of the stress-strain state under
non-monotonic plastic deformation. Physical equations are proposed for calculating the components of the stress
deviator for non-monotonic plastic deformation, taking into account the influence of the curvature of the
deformation trajectories. A tensor model of the damage accumulation process with non-monotonic deformation is
developed. Theoretical and experimental studies of the influence of the fracture angle of the loading trajectory and
the value of the used plasticity resource before the fracture on the dependence of the value of the used resource
on the angle of the fracture. With the help of the proposed computational apparatus, studies of technological
processes of metal forming were performed, a characteristic feature of which is non-monotonic plastic
deformation. The influence of the parameters of the process of radial extrusion with further sedimentation of
cylindrical billets on the value of the used plasticity resource was evaluated. An estimate was made of the value of
the plasticity resource used in the implementation of plastic deformation of the metal of the surface layer with
multiple unloadings. Selected rational modes and parameters for the implementation of the rotary hood. Studies of
the influence of the parameters of the rotational drawing process on the plasticity and stability of the process of
forming sheet blanks in the manufacture of axisymmetric parts were carried out and rational modes were selected
for implementing the rotational drawing on CNC machines.
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