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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. y,ILOCKOHa]IeHHH TEeXHOJIOTIYHUX npoueciB KyBaHH4 KPYITHUX ITOKOBOK Ha OCHOBI BUKOPUCTAaHHSI HOBUX Crioco0iB
nedOpMyBaHHSI.

2. Improvement of technological processes of heavy forging based on the use of new methods of deformation

Pedepar:

1. O6'eKT BOCIiIKEHHS - IPOLECU KyBaHHS KPYIIHUX [I0KOBOK TUILY BaJliB. MeTa pobOTH - IiABULIIEHHS

e eKTUBHOCTI IPOLIECIiB KyBaHHS KPYITHUX IIOKOBOK TUITY BajliB HA OCHOBI YJJOCKOHAJIEHHS CII0CO0iB
(OpMOYTBOpEHHS, PO3BUTKY MaTeMAaTUYHUX MOJIeJiel i po3pOOKM peKOMEeHIallill 3 TPOEKTYBaHHS TeXHOJIOTIN
KyBaHHS. MeTOoIy JOCIIIPKEHHS - KOMIUIEKCHUM METOJ, IKUM BKJII0Ya€ IIPOBELEHHS YCTAHOBYMX €KCIIEPMMEHTIB i
Ha iX OCHOBi TEOPETUYHOIO aHAJIi3y IIPOLECIB KyBaHHS 3 EKCIIEPUMEHTAJIbHOIO IIEPEBIPKOIO 3alIPOIIOHOBAHUX
pimeHs. TeopeTuyHi i MPaKTU4Hi pe3yJIbTaTU - BCTAHOBJIEHI 3aKOHOMIPHOCTI 3MiHM HaIlpy>Ke€HO-A,e(POPMOBaHOrO
CTaHy 3arOTOBKHU B ITPOLLECI KYBaHHS B 3aJIEJKHOCTI Bij] F€OMETPUYHMUX IIapaMeTPiB iHCTPYMEHTY, a TAKOX BiJ
MEXaHIYHUX Pe’KMMiB KyBaHH:. BCcTaHOBIEHO 3aKOHOMIPHOCTI (pOpMO3MiHU 6€3NPUOYTKOBUX 3JIUTKIB B ITPOLIeCi ix
OCaIPKEHHS KiJIbLIEBUMY IJIMTAMU Pi3HOI KOHQiryparii. BusiBneHo yMOBY Ta MEXaHi3M yTBOPEHHS e eKTiB popMu
y BUIJISIi OCbOBUX YTSDKUH Ha TOPLSIX BaJIiB B IIPOLIECi IPOTITYBAaHHS IJIOCKUMU O60iiKaMu. HoBM3HA - BCTAaHOBJIEH]

3aKOHOMIpPHOCTI poliecy KOMOiHOBaHOTO JiepOPMYBaHHS 3 PO3BMHEHUMU 3CyBHUMU ieOpMaLlisiMU IIOKOBOK THUILY



BaJIiB NPO(iJIbOBAHUMHU iIHCTPYMEHTAMH, YTOYHEH] 3aKOHOMIPHOCTI YTBOPEHHS Ae(eKTiB (GOPMU BaJiB y BUIJIAAL
OCBOBUX YTSDKMH B 30Hi TOPIIiB B IIPOLIECI IPOTATYBaHHS, OTPMMAHO Ha OCHOBI €HEPTETUYHOTO METOLY
MaTeMaTU4HYy MOJieJib IIPoliecy KOMOIHOBAaHOTO OCalKE€HHS. BIipoBaisKeHHsI - HOBI TEXHOJIOTIUHI IIPOLIeCH Ta
iHCTpyMeHTH 1151 KyBaHHSI [TIOKOBOK TUITy BaJIiB i MJIMT, 10 AO3BOJIMIN MiIBULIUTH SIKICTh TOKOBOK i 3HU3UTU
TPYAOEMHICTb BUTOTOBJIEHHS, IPOMILIN alTPOOALLilo i IPUIHSATI 10 BIPOBAKEHHS Y BUPOOHUITBO. ['any3b
3aCTOCYBaHHS - 06POOKa METaJjIiB TUCKOM, KyBaHHS KPYITHUX [TI0KOBOK.

2. The object of the research is the heavy forging process such as shafts. The aim of the research is improving the
efficiency of the heavy forging process such as shafts through improved methods of metal forming, development of
mathematical models and recommendations for the design of forging technology. The methods of research are the
complex method, comprising carrying out the installation of experiments and on the basis of theoretical analysis of
the forging process with the experimental verification of the proposed solutions. Theoretical and practical results
are the regularities of stress-strain state in the workpiece during forging process, depending on the geometric
parameters of the tool and so the mechanical modes of forging. The regularities of forming nonprofit ingots in
forging process during upsetting the annular plates with different configurations, dependences. The conditions
and mechanism of defect form appear as axial dimple on the ends of the shaft in the upsetting process with flat
dies defined. New knowledge is the established patterns of deformation combined with the developed shear
strains in forging process such as shafts, profiled tools, defined defect form appear as axial dimple on the ends of
the shaft in the upsetting process, obtained on the basis of the energy method mathematical model of combined
upsetting. Efficiency implementation is the new processes and tools for heavy forging such as shafts and plates,
improve the quality of forging and reduce the complexity of manufacturing, tested and approved for
implementation in production. The field of application is metal forming, forging and heavy forging.
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