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Tema gucepranii:
1. YoockoHaleHHsI TEXHOJIOTIH KyBaHHS MTyCTOTLIMX ITIOKOBOK 3i 3MiHHOIO TOBUIMHOIO CTiHKU CIIOCOO0M

PO3KO4YyBaHHS CTYIIHYaCTUM IHCTPYMEHTOM

2. Improvement of forging technology of the hollow forgings with variable wall thickness by step tool enlarging

Pedepar:

1. O6’eKT mOCiAXKEeHHS — IPOLLeC PO3KOYYBAaHHS IIyCTOTIJIMX TOKOBOK 3i 3MiHHOIO TOBIIMHOIO CTiHKU. MeTa poboTu -
NiABUILEHHS] MEXaHIYHUX BJIACTUBOCTEN Ta 3HIDKEHHSI BUTPAT €HEPrii Ta MeTajly IIPY BUTOTOBJIEHHI TIOKOBOK 3i
3MiHHOIO TOBIIVHOIO CTiHKH LIIISIXOM PO3POOKH HOBUX €HEPro Ta PeCypCco3aolapKyBaIbHIUX TEXHOIOTYHUX
npoteciB 1epopMyBaHHs Ha OCHOBI 3aCTOCYBaHHS CTYIIHYACTOrO iHCTPYMEHTA IIiJi Yyac po3KO4yBaHHS. MeTonu
IOCJiIKEHHS — MeTOJ, CKIHU€HUX €JIEMEHTIB /1J11 BU3HAY€HHS Je(OPMOBAHOrO CTaHy, METOJ, (Pi3UYHOTO
MOJIEIIOBAHHS Ta METOJ, IOIIGHOCTI [1J1s1 BAKOHAHHS €KCIIEPUMEHTAJIbHUX OCIiIKEeHb, PErPECIMHUI aHai3 Jis
00pOOKY pe3ysIbTaTiB eKCIIEPUMEHTIB, MAKPOCKOIIIYHUN METOZ, [IJI51 LOCiI)KEHHSI MaKpPOCTPYKTypHU, METO
MigpaxyHKy 3€PEeH [JI JOCiIKEHHS MIKPOCTPYKTYpHU. TeOpeTUYHi i NpakTUYHi pe3ysbTaTy — OTPUMaHi HOBI
HayKOBO-OOI'PYHTOBaHi pO3pO0KY B rayly3i TEXHOJIOTI i OCHaIEHHs 1J1s1 IPOLEeCiB BUPOOHMLITBA KPYITHUX IOKOBOK
Ha OCHOBI ITPOLIECY PO3KOYYBAHHS, SIKi y CYKyITHOCTi 326€31e4yI0Th PO3B’13aHHS BayKJIMBOI HAYKOBO-TEXHIYHOI

3a7a4i — pO3MMPEHHS HOMEHKIATYPH Ta MiABUIIEHHS SIKOCTi KPYITHUX KiJIbLIEBUX [TOKOBOK BiJIIIOBiIaJIbHOTO



MIpU3HAYEHHS 32 PaXyHOK CTBOPEHHS HOBUX TEXHOJIOTIYHUX PEXKUMIB KyBaHHS Ha OCHOBI OTPUMaHUX
3aKOHOMIipHOCTe 3MiHU 1e()OPMOBAHOr0 CTaHy KibLieBoi TOKOBKY. HOBU3HA — HA OCHOBI METOZy CKiHY€HHUX
€JIEeMEHTIB OTPMMaHi KiJIbKiCHi OL[iHKM Hanpy>XeHo e(pOpMOBAHOI'O CTaHY KiJibl|€BOi [IOKOBKU 3 OJHOOIYHUM
BHCTYIIOM B 3aJI€JKHOCTI BiJ] TeOMETPUYHMX [IapaMeTpPiB 3arOTOBKH, CTyINeHs Aedopmallii Ta cxem n1edpopMyBaHHs,
1110 JO3BOJINJIO BCTAHOBUTY PalliOHaJIbHI PEXMMU peastizalii JoCiiKyBaHUX NPOLIECIB PO3KOYYBAHHS; HA OCHOBI
TEOPETUYHOTO Ta €KCIIEPUMEHTAIbHOTO aHali3y IPoLeCcy po3KOoYyBaHHs NPOodisbOBaHUM iHCTPYMEHTOM
BM3HAUE€HO XapaKTep MOETANHOI 3MiHN HalPy>KeHO-11e(POPMOBAHOTI'0 CTaHy, 10 JO3BOJINJIO BCTAHOBUTH HEOE3IEUHY
[epexiHy 30Hy 6iJI1 OCHOBU BUCTYITY, SIKa MO>X€ ITPU3BECTH 0 YTBOPEHHS KiJIbLIEBOTO 3aTUCKY, OJI1S1 yCYHEHHSI
SIKOT'O 3aIIPOIIOHOBaHa GopmMa pobOYOro iHCTPYMEHTY 3 PallioOHaJIbHUM KyTOM CTYIiHYaCTOTrO MEPEXOy.
BripoBaskeHHs — HOBi TEXHOJIOTIYHI ITPOLleCy I iIHCTPYMEHT CTYIiHYacTOi GOpMU 11711 PO3KOUYyBaHHS TPOMILIN
anpo6atlilo i TPUIHATI 1O BIPOBAIKE€HHS Y BUPOOHUIITBO, 110 NiATBEPAKEHO akToM. O671acTh — 06po6Ka MeTasliB

THCKOM.

2. Object of research - the enlarging process of the hollow forgings with variable wall thickness. The purpose of the
work is to increase the mechanical properties and reduce energy and metal costs in the manufacture of forgings
with variable wall thickness by developing new energy and resource-saving technological processes of
deformation based on the use of a stepping tool during enlarging. Research methods - the finite element method
for determining the deformed state, the method of physical modeling and the method of similarity for performing
experimental investigations, the regression analysis for processing experimental results, the macroscopic method
for the study of macrostructure, the method of grain counting for the study of microstructure. Theoretical and
practical results - new scientifically grounded developments in the field of technologies and equipment for large-
scale forging production processes is obtained on the basis of the enlarging process, which together provide the
solution of an important scientific and technical task - the expansion of the nomenclature and the improvement of
the quality of large ring forgings of responsible designation through the creation of new technological regimes
forging on the basis of the received regularities of change of the deformed state of ring forging. Novelty - on the
basis of the finite element method quantitative estimates of the strained state of ring forging with a one-sided
projection, depending on the geometric parameters of the workpiece, degree of deformation and deformation
schemes, have allowed to establish rational modes of realization of the studied rolling processes; on the basis of
theoretical and experimental analysis of the enlarging process by the profiled tool, the character of the step-by-
step change in the stress-strain state was determined, which made it possible to establish a dangerous transition
zone near the base of the projection, which may lead to the formation of a ring clamp, for the elimination of which
the form of the working tool with a rational angle of the step transition is proposed. Introduction - new
technological processes and a step-shaped tool for slipping have been tested and accepted for implementation in
production, which is confirmed by an act. Scope - treatment of metals by pressure.
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