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1. YoockonaneHHs IpoueciB GOpMOYTBOPEHHS IOPOXHUCTHUX JeTajiel Ha OCHOBI CITOCO6iB IOCIIiOBHOTO

KOMOIHOBAHOTO BUAB/IIOBAHHS

2. Improvement of the forging forming processes with hollow parts based on the methods of sequential combined
extrusion

Pedepar:

1. O6'eKT BOCIIIKEHHS — [IPOLECU TOYHOTO 00'€MHOrO IITAMITYBaHHS BUABIIOBaHHSIM. MeTa poOOTH — MiBULIEHHS
€(peKTUBHOCTI IPOLECiB TOUHOTO 06'€MHOTO IITAMITyBaHHS IOPOKHUCTUX JleTajlell HA OCHOBI 3aCTOCYBaHHS
CII0CO6iB IOCJIiJOBHOTO KOMOIHOBAaHOTO BUJIABJIIOBAHHS i PO3POOKY peKOMeHIallill 3 TPOeKTyBaHHs IIPOLECiB
IITaMITyBaHHS, 110 3a0€311e4yI0Th 3HKEHHS TPYLOEMHOCTI | EHEPrOEMHOCTI TEXHOJIOTIYHOTO Ipouecy. Metonu
OOCJiIKEHHS — €HepreTUYHUI METO] Y BapiaHTax BEPXHbOi OLiHKM i 6ajlaHCy MOTY>KHOCTEH, METOJ, CKIHUEHHUX
eJieMeHTiB, MeTo[ (Pi3MYHOTrO MOJIETIOBAaHHS Ta TEH30METPIi 1711 BUMiPIOBAaHHS TEXHOJIOTIYHUX CUJI, METOI, CiTOK i
BMMIipIOBaHHSI TBEPLOCTI [ BU3HAUEHHS HAlIPYy>KeHO-11e(POPMOBAHOTO CTaHy 3arOTOBOK. TeopeTHyYHi i MpakTUyHi
PEe3yJIbTaTU - Ha OCHOBI BCTAHOBJIEHMX 3aKOHOMIPHOCTE! CUJIOBOTO i Ae(pOpMaLliHOrO peXXUMiB po3pobJieHi
PO3PaxyHKOBI 3aJIEKHOCTI 1711 CUJIOBUX NIaPaMETPIB i METOAMKYU ITPOEKTYBAHHSA TEXHOJIOTIYHUX IIPOLECIB

MOCJTIiOBHOTO MPSIMOTO 3 PO37Ia4Yelo Ta MOTIePEYHO-TIPSIMOTO BUIABIIOBAHHS OPOKHUCTUX JeTayel, MOCaimKeHi



MO>KJIMBOCTi HOBUX CIIOCO6iB OTPMMAHHS IIOPO>KHUCTHUX JAeTasei 3i CKIaIHUM 30BHilIHIM NIpodisieM i 3 yCyHEeHHSIM
IeQeKTiB TUIY YTSTHeHb Ha OCHOBI [10CJIiIOBHOIO KepyBaHHS KiHEMaTHUKOIO iHCTPYMEHTY 1711 KOMOGIHOBaHOTO
BUIaB/IIOBaHHS. HOBM3HA — Ha OCHOBI TEOPETUYHUX METO/IIB BIiepllle po3pobseHi MOfieli, IO TO3BOIUIN
HiABUIIMTY TOYHICTb IPOTHO3YBaHHS 3yCUJIb (POPMOYTBOPEHHS AE€TAJIEN, BIIEplI€ YTOYHEHI aHAITUYHI 3a1€XKHOCTI
17151 PO3PaxXyHKY PE>KMMIB I10NI€PEYHO-TIOB3/I0BXXHbOTO BUJIABJIIOBAHHSL; BIIEPIIE OL[iHEHO OCOOJINBOCTI
HaIpYyKE€HOro CTaHy 3arOTOBKY, [100y10BaHi IIJIsIXY AedopMyBaHHS i BUsIBJIeHI Hebe3IeyHi >KOPCTKi 30HU B
ocepenKy neopMyBaHHS Ha OCHOBI pe3yJIbTaTiB MOZEJIIOBAHHS; BCTAHOBJIEHO MOJKJIMBICTh KOMOIHYBAaHHS CXEM
IIOCJIIJOBHOTO i CyMillleHOrO BU/IABJIIOBAHHS B OJHOMY TIPOLiECi, 10 3a6e3reuye po3MUPEHHS HOMEHKIIATypU
netaned. BnpoBapKeHHS — HOBi TEXHOJIOTIYHI peKOMeH/1allii 3 KOMGiHOBAaHOTO BUAABJIIOBAHHS MepeaHi i
PO3p006JIeHi KOHCTPYKLII ITaMIIiB 3 BUKOPUCTAHHSIM PO3'€MHUX MaTpULlb, IPOMIIIY anpobaliiio i NpuiHATI 10

BIIPOBAJI>KEHHSA Y BI/IpO6HI/ILLTBO. O6macTb 3aCTOCYBAaHHSA — o6p06Ka MeTasiB THUCKOM, TOYHE 00'eMHe MTaMITyBaHHA.

2. Object of research - precision forging extrusion process. The aim of the work is to increase the efficiency in
processes of precise volume stamping with hollow parts based on the use of methods in sequential combined
extrusion and development of recommendations for designing stamping processes that reduce the complexity and
energy consumption 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 and hardness measurement for determining the stress-
strain state of workpieces. Theoretical and practical results — based on the established laws of force, deformation
modes calculated dependences for force parameters, and methods of designing for technological processes in
consecutive forward with distribution and cross-forward extrusion of hollow parts, possibilities of new ways for
receiving hollow parts with a difficult external profile are investigated. Defects such as dimple based on sequential
control of the tool kinematics for combined extrusion. Novelty - on the basis of theoretical methods for the first
time the models which have allowed to increase accuracy of forecasting for efforts of parts forming are developed,
analytical dependences for calculation of modes in cross-longitudinal extrusion are specified for the first time; for
the first time the peculiarities of the stress state in the workpiece were evaluated, deformation paths were
constructed and dangerous rigid zones in the deformation center were identified on the basis of simulation
results; the possibility of combining sequential and combined extrusion schemes in one process is established,
which provides expansion of the parts nomenclature. Implementation - new technological recommendations for
combined extrusion are transferred and developed designs of dies using detachable matrices, tested and accepted
for implementation in production. Scope - metal forming, precision forging.
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