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1. YoockoHasleHHs1 IPOLECiB BUTOTOBJIEHHS CTPYDKHEBUX JieTaslel 3 (pjlaHLieM Ha OCHOBI 3aCTOCYBAHHS CII0CO0iB

paziasbHO-TI034,0BXXHbOTO BUIABIIOBAHHS

2. Improving of manufacturing process for rod parts with flange based on the application of combined radial-
longitudinal extrusion

Pedepar:

1. O6'eKT BOCIIIKEHHS - IPOLECU TOYHOTO 06'€MHOrO IITaMITyBaHHS BUAABIIOBaHHSIM. MeTa poO0TH - MiABUILLIEHHS
e(peKTUBHOCTI IPOLECiB TOUHOTO 06'€MHOTO IITAaMITyBaHHS CTPY)KHEBUX JleTasiell 3 pJiaHLleM Ha OCHOBI
3aCTOCYBaHHSI CII0CO6iB KOMOIHOBAHOTO paliajibHO-TI03,0BKHBOT0 BUIAB/IIOBAHHS i pO3pOOKY peKOMeHIAllill 3
IIPOEKTYBaHHS IPOLECIB IITAMITyBaHHS, 110 3a6€311€4yI0Th 3HDKEHHS TPYLOEMHOCTI | €HEPrOEMHOCTI
TEXHOJIOTiYHOTO Npolecy. MeToay AOCTiI)KeHHS - eHEPTeTUYHUI MeTO], 6alaHCy MOTYKHOCTEHN, METO/, CKIHUEHUX
eJieMeHTiB, MeTo[, (pi3MYHOTO MOJIETIIOBAaHHS Ta TEH30METPIl 1711 BUMipU TEXHOJIOTIYHUX CUJI, METOI, TiJTUIIbHUX
CiTOK 17151 BU3BHAUY€HHS 1e(POPMOBAHOI0 CTaHy 3aroTOBKU. TeopeTuyHi i pakTU4Hi pe3yabTaTy - Ha OCHOBI
BCTAHOBJICHUX 3aKOHOMIPHOCTEN CUJIOBOTrO i lepopMaLiliHOro peKUMiB PO3POOJIEHI METOIUKY NIPOEKTYBAHHS
TEXHOJIOTIYHOTO NMPOLECY PajliaIbHO-TI0340BXKHbOIO BUIABIIOBAHHS CTPWKHEBUX fieTasneil 3 (plaHIleM, HA OCHOBI

MaTeMaTUYHUX MOJesiell po3pobJieHo IIporpaMHe 3abe3leyeHHs], 110 J03BOJIsiE BUBHAYUTH IIPUBEIEHNIT THUCK i



(POPMOYTBOPEHHS B IIPOLIECAX PaAia/IbHO-TIPSIMOTO Ta PafialbHO-3BOPOTHOTO BUJABIIOBAHHS CTPWKHEBUX AETajlel
3 QiaHIeM 3 ypaxyBaHHSIM peajsibHOI reoMeTpii mpouecy, cxeMu Ta yMOB feopMyBaHHS. HoBH3HA - HA OCHOBI
TEOPETUYHUX JOCIiIKeHb BCTAaHOBJIEHO BILJIUB [TAPaMeTPiB CTPKHEBUX NleTasieil 3 pJiaHLleM Ha MOCiOBHICTb
(POpMO3MiHM 3aTrOTOBKM Ta IIPUPICT pO3MipiB JeTaji B Pi3HMX HAMpPsIMKax 3 ypaxyBaHHSIM CXeM Je(OpPMYBaHHS Ta
YMOB TEPTH [IPU BiCECUMETPUYHOMY PaliaIbHO-TIO340BXHbOMY BUIABJIIOBAHHI; HA OCHOBI PE3YJIbTATIB aHaIi3y
HaIpyXeHo-1e(OPMOBAHOI0 CTaHY METO/IOM CKiHYEHUX €JIEMEeHTIB BUSIBJIEHI B ocepelKy AedOopMyBaHHS
He6e3MeYHi 30HY 3 IHTEHCUBHUMU 3CYBHUMU Ae(OpMalliiMU, IJ1s1 SIKUX BUKOHAHA OL[iHKa BUTPATU pPecypcy
[JIACTUYHOCTI. BIIpoBaZKeHHS - HOBI TEXHOJIOTIYHI ITPOLECH 1 IHCTPYMEHTH [1JI IITaMITyBaHHS CTPUYKHEBUX
nmeTtasneii 3 paHIeM, PONIIIY anpobaliiio i IPUNHATI 10 BIPOBaIKeHHs y BUPpOOHULITBO. O6J1aCTh 3aCTOCYBaHHS -

00po6Ka MeTasliB TUCKOM, TOUHE 00'eMHEe ITaMITyBaHHSI.

2. Object of research - process precision forging extrusion. The aim of the work is to increase the efficiency of
processes of precise three-dimensional punching of pivot parts with a flange based on the use of methods of
combined radial-longitudinal extrusion and the development of recommendations for the design of stamping
processes, which reduce the labor intensity and energy intensity of the technological process. Methods of
research - energy method of the upper assessment (the balance of power), the finite element method, the methods
of physical modeling and strain gauging to measure technological forces, the method of dividing grids to
determine the deformed state of the workpieces. Theoretical and practical results - on the basis of established
regularities of power and deformation modes, methods of designing the technological process of radial-
longitudinal extrusion of rod parts with flange have been developed; software based on mathematical models has
been developed that allows to determine the reduced pressure and formations in the processes of radial-direct
and radial- reverse squeezing of the rod parts with flange, taking into account the actual geometry of the process,
the scheme and conditions of deformation. Novelty - on the basis of theoretical studies, the influence of the
parameters of the rod parts with flange the sequence of the shaping of the workpiece and the increase in the size
of the workpiece in different directions were determined, taking into account the deformation schemes and
friction conditions with the axial-symmetric radial-longitudinal extrusion; on the basis of the results of the
analysis of the stress-deformed state by the finite element method, dangerous zones with intensive landslide
deformations were found in the deformation cell, for which the estimation of the cost of the resource of plasticity
was performed. Introduction - new technological processes and tools for punching the rod parts with flange, have
been tested and accepted for implementation in production. Scope - metal forming, precise forging
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