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Tema gucepranii:
1. PO3BUTOK €HEPreTN4HUX MeTO,HiB aHaﬂisy TEeXHOJIOTiYHUX pe)KI/IMiB Ta YOOCKOHAJIEHHS npoueciB TOYHOTI'O

00'eMHOrO MTaMITyBaHHA BUABIIOBAHHIM.

2. Development of energy methods for the analysis of technological modes and improvement the processes of
precise volumetric stamping by extrusion.

Pedepar:

1. O6'eKT BOCIIIKEHHS - IPOLECU TOYHOTO 06'€MHOrO IITaMITyBaHHS BUAABIIOBaHHSIM. MeTa poO0TH - MiABUILLIEHHS
€(eKTUBHOCTI IPOLECiB TOUHOrO 06'€MHOTO IITAMITyBaHHSI HA OCHOBI PO3BUTKY HAyKOBUX OCHOB €HEPreTUYHUX
METOJiB aHai3y i pO3POOKK METOAMKY IIPOEKTYBAaHHS TEXHOJIOTIYHUX MPOLieCiB i ocHaleHHs. MeToau
IOCJiIKEHHS - €HepreTUYHUM METO[, 6ajlaHCy MOTY>KHOCTEH, MEeTOJ, CKIHU€HUX €JIEMEHTIB, METO, AiINJIBHUX CiTOK,
MeTo[, Pi3MYHOTrO MOJEIOBAHHS Ta TEH30METPIl 17151 BUMIPiB TEXHOJIOTIYHUX CUJI i GOPMOYTBOPEHHS. TeopeTuyHi i
[IPaKTUYHi pe3ybTaTy - po3po0JieHi KiHeMaTH4HI MOAYJIi i3 KpUBOMIHIMHUME MeKaMU [1J1s1 BpaxyBaHHs [TOBEPXHI
po31iny Teuii MeTasy Ta KOHCTPYKTMBHUX OCOOJIMBOCTEN iHCTPYMEHTY Y BUIJISIZ] CKJIaJIHUX €JIEMEHTIB IepeXifHuX
IiJITHOK, BCTAHOBJIEHI MOXKJIMBOCTI BUKOPUCTAHHS WIBUIKOCTI Tedil MeTasly y M03I40BXKHbOMY HAIPSIMKY y IKOCTI
IapameTpa oNTuMizallii, po3po61eHO MPorpaMHe 3a6€e311eYEHHS 3 BUBHAUEHHS CUJIOBOTO PEXUMY,

dhopmMmOyTBOpeHHS Ta AedeKTOYyTBOPEHHS B IIpoliecax KOMOIHOBAaHOTO BUIAB/IIOBaHHS. HoBU3HA - po3pobiieHo



KOMILJIEKC MaTeMaTUYHUX MOJieJiell IPOLeciB BUABIOBAHHS i3 PO3PaxyHKy (POPMOYTBOPEHHS, CUIIOBOTO PEXUMY
Ta BU3HAYEHHSI ONTUMaJIbHOI KOHIrypauii iHCTpyMeHTY i3 HasIBHICTIO KOHCTPYKTUBHUX 0COOIMBOCTEN y POpMi
(dacok i 320KpYIJIEHHS; OOIPYHTOBAaHO MOXJIMBOCTI BUKOPMCTaHHS MIBUAKOCTI Tedii MeTasy y 03L0BKHbOMY
HaNPSIMKY Y SKOCTi NapaMeTpa ONTUMi3allii, 1[0 J03BOJINIIO OTPUMATH iHXKeHePHi (POPMYIIH [71s1 PO3PaXYHKY
nIpupocTiB HaniBpabpuKaTty. BnpoBamkeHHs - HOBi TEXHOJIOTIYHI IPOLeCH, TEXHIYHI PillleHHS i OCHAIeHHS AJ14
OTPUMAaHHS CKIaAHOTIPOdiNIbOBAHUX AeTasel 3 PaHIleM Ta BilpOCTKaMU i3 peKOMEeHAAIisSIMU 0/I0 BUKJIIOYEHHS
MO>KJIMBOTO YTBOPEHHs JedeKTiB GopMu, IPONIIIKM anpobariiio i MpUIHATI 40 BIPOBAIPKEHHS Y BUPOOHULITBO.
O6s1aCcTb 3aCTOCYBaHHS - 0OpOOKa METasiB TUCKOM, TOUHE 00'€MHE IITAMITyBaHHS BUJIaBJIIOBAHHSIM.

2. Object of research -precision forging extrusion process. The aim of the dissertation is to increase the efficiency
of precision volumetric extrusion stamping processes based on the development of scientific foundations with
energy analysis methods and the development of methods for designing technological processes and equipment.
Methods of research - power balance energy method, the finite element method, the method of dividing grids, the
methods of physical modelling and strain gauging to measure technological forces and shaping. Theoretical and
practical results - developed kinematic modules with curvilinear boundaries to take into account the interface of
the metal and the design features of the tool in the complex elements form of the transition sections, installed the
possibility of using the metal flow in the longitudinal direction as an optimization parameter, developed software
for determining the power mode, shaping and defect formation in the processes of combined extrusion. Novelty -
developed a set of mathematical models in extrusion processes from the calculation of shaping, power mode and
determining the optimal configuration of the tool with the presence of design features in the form of chamfers and
rounding; possibilities of using the metal flow velocity in the longitudinal direction as an optimization parameter
are substantiated, which allowed to obtain engineering formulas for calculating the increments of the semi-
finished product. Introduction - new technological processes, technical solutions and equipment for obtaining
complex profiled parts with flange and branch and recommendations regarding for the elimination of the possible
formation in shape defects, were tested and accepted for implementation in production. Scope - metal forming,
precision forging extrusion.
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