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Homep etany: 2
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4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcraBa aJ1s1 mpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIeHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK

(ro;IOBHMMU PO3INIOPSIAHUKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 2201040

Hampsam ¢inancyBaHHs: 2.2 - IPUKJIATHI JOCIiIKEHHS i po3poOKU



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxruynmii o6car dinancyBaHHS 3a 3BiTHHH eTam: 217.600 THC. TPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

JocnimkeHHs 3aKOHOMipHOCTeH IedOopMyBaHHSI Ta pO3poOKa TEXHOJOri BUTOTOBJIEHHSI CKJIAQOHUX JeTalell B PyXOMHUX i

p03'€MHI/IX MaTpundax 3 OOaTKOBUM KiHEMaTUYHUM BIIJIMBOM

Ha3zBa po6oTH (aHrJI)

Investigation of the deformation regularities and development of technologies with movable multi-ple rams for manufacturing
complex parts with additional kinematic influence

Pedepar (yxp)

OG6’exT: pecypcosbepiraiodi TEXHOJIOTIYHI IIPOLeCH Ta OCHAUIEHHS [JIsl MITAMITyBaHHS AeTasiell i3 KOHCTPYKLiMHUX MaTepiasiB.
Merogu: MeTOJ, CKiHYEHHMX €JIEMEHTIB, €HEPreTUYHMI MEeTOJ, KiHEMAaTUYHMX MOZYJB, METOJ, TEH30METPYBaHHS - IJIs
eKCIIepUMEHTAIbHUX OOCHimpKeHb. Meta: mimBumieHHs e(eKTUBHOCTI TEXHOJIOTil BUTOTOBJIEHHS HETajell BiAloBinajbHOTO
NIPU3HAYEHHS 33 PaXyHOK BMKOPDMCTAHHSI HOBMX KiHEMATMYHMX CXEM INTAMITyBaHHS 3 JOJATKOBMM BIIJIMBOM Ha 3aroTOBKY.
Po3rsiHyTI Ta cuCTeMary30BaHi OCHOBHI HANpPSMKM PO3BUTKY TEXHOJIOTIM Ta CHIOCOGIB TOYHOro ImramnyBaHHS. o
MEePCHEeKTUBHUX CIOCO6IB eopMyBaHHS BiIHOCSATHCS KOMOIHOBaHE BH/IABJIIOBAHHS 3 JIOATKOBMM CHJIOBMM i KiHEMaTMYHUM
BIIMBOM. PO3IJISHYTO METOOU [OOCJHIIKEHb O0'€EMHOT0O IIJIACTUYHOTO Je(dOpMyBaHHA i KOHCTPYKUil OCHaIleHHS [OJid
BUJABJIIOBAHHS JleTajell CKIaaHoi Gopmu. EHepreTHYHM METOOM 3 BUKOPMCTAHHSIM TPUKYTHHUX i TpaneneifaJbHuX MOMYJIB i3
MOXWUJIOIO TPAHMIIEI0 PO3POOJIEHO MOJEJIi MPOLECiB BUAABIIOBAHHS CKJIaJHMAX ITOPOKHUCTUX JieTajel i OTpUMaHi pPO3PaxyHKOBI
IHKeHepHI 3a/IeXXHOCTI, aJeKBaTHICTb SAKUX IiATBEPIKEHO EKCIepMMEHTaMu. METOJOM CKiHYEHUX EJIEMEHTIB BCTaHOBJIEHO
BILIMB MIBUJKOCTI Aedopmalii Ha CUIOBUH i TEMIIEPATypHUI PEXXMMHU BUAABIIOBAaHHS. BCTaHOB/IEHI 3aKOHOMIPHOCTI PO3IOAiTY
napameTpiB HalpyXeHO-Ae(OPMOBAHOTO CTaHy B NOPOKHUCTUX JETaSIX THUITY Tifb3 i 4Yall, a TaKOX B JETajlsX 3 (PIaHLsMHU,
OTPMMAaHUX BUJABJIIOBAaHHSIM 32 Pi3HMMU KiHEMaTUYHMMU BapiaHTamu. JlaHa OLliHKa HEpPiBHOMIpHOCTI po3noziny aedopmariit
IIpY BUZABIIOBaHHI. [IpONIOHOBAHO: METOAMKU IPOEKTYBAaHHS, TPOrpaMi pO3paxyHKy TEXHOJIOTIYHMX MapaMeTpiB, HOBi CIOCO6i
BUIABJIIOBAHHS; PO3POOJIEHO MpoLeci Ta ITaMIi IJs1 BUAABJIIOBAHHS CKIAOHUX JAETajneil B PyXOMHUX i PO3'€MHUX MaTpHULSX.
HoBuzHa: HOBi KiHeMaTU4YHiI MOZYJi TPUKYTHOI i TpamneueiganbHOi GOpMU 3 KPUBOJIHIAHOIO MEXeEI0, Ki JO3BOJIUIU PO3POOUTU
MopeJli poeciB AepOpMyBaHHS CKJIAIHUX JeTajeld; Blieplle BCTAHOBJIEHO XapaKTep BIUIMBY LIBUIKOCTI ne(OpMyBaHHS BUPOOiB

Ha CUJIOBUIH i TEMIIEPATYPHU PEKUM IIPOLIECY.
Pedepar (aHrI)

The object:resource-saving technological processes and equipment for forging parts from structural materials. Methods: finite
element method, energy method of kinematic modules, strain gauge method - for experimental research. The purpose:to
increase the efficiency of technologies for manufacturing critical parts due to the use of new kinematic schemes for forging with
an additional effect on the billet. The main directions of technologies development and methods of precision forging are
considered and systematized. Promising methods of deformation include combined extrusion with additional force and
kinematic influence. The methods of volumetric plastic deformation research and the construction of equipment for extruding
parts of complex shape are considered. Using the energy method by triangular and trapezoidal modules with an inclined
boundary and models of extrusion processes with complex hollow parts were developed and calculated engineering
dependencies were obtained, the adequacy of which was confirmed by experiments. Using the finite element method, the
influence of the deformation rate on the force and temperature regimes of extrusion was considered. The regularities in the
distribution of stress-strain state parameters in hollow parts such as sleeves and bowls, as well as in parts with flanges obtained
by extrusion using different kinematic variants, were determined. The assessment of uneven deformation distribution during
extrusion is defined. Offered: design methods, programs for calculating technological parameters, new extrusion methods;
developed processes and dies for extruding complex parts in movable and multiple rams. The novelty: new kinematic modules of



triangular and trapezoidal shape with a curvilinear border, which made it possible to develop models of deformation processes
in complex parts; for the first time, the influence character of the deformation rate in products in the force and temperature
conditions of the process.

Inpexc YIK: 621:658.310.8; 621:331.108, 621.88; 62-112.8, 623.4:67.02, 621.7.043

Koau Temarnynux pyopuk HTI: 55.01.77, 55.03.17, 78.21.61.07
6. HaykoBo-TexHiyHa npoayKuis (HTII)

HTII 1

Hassa npoaykuii (ykp): JlepopMyBaHHS; MOZETIOBAaHHS €HEPreTUYHIM METOJOM KiHEMAaTHYHUX BapiaHTIB IIPOLeciB
MOIIEPEeYHOro Ta KOMOIHOBAaHOTO BMIABIIIOBAHHS ieTajiel CKIafHOI GOpMU; CKIHUEHO-€eJIeMEHTHE MOJIEJIIOBAHHS HAllPyKEHO~
IeOPMOBAHOTO CTaHY MMOPO>KHUCTUX CKIagHONPO(DIIbOBAHUX JleTalell; eKCIIePUMEHTabHA [T0BipKa PO3PaXyHKOBUX
3aJIEXKHOCTEH; PO3POOKA METOAMKY IIPOEKTYBaHHSI, CIIOCO6iB lehopMyBaHHS Ta MPOLECiB i OCHAIEHHS BUAABIIIOBAHHS JleTaylel B

PYXOMMUX Ta PO3'€MHUX MATPHUIISIX.

HaszBa npoaykuii (anri): Modeling by the energy method of kinematic variants of the processes of transverse and combined
extrusion of parts of a complex shape; finite-element modeling of the stress-strain state of hollow complex-profiled parts;
experimental verification of calculation dependencies; development of design methodology, methods of deformation and
processes and equipment for extrusion of parts in movable and detachable matrices.

OuikyBaHi pe3yJbTaTH: [I0KpalleHHs SIKOCTi Ta TOYHOCTi OTPUMYBaHUX BUPOOiB. OTpMMAaHHS AeTajiell HOBOI CKJIaAHOI

KOHpirypauii g1 ranysi 036poeHHS.
T'anysb 3acrocyBaHHs: KyBaHHS, IpeCyBaHHs, MITaMITyBaHHs, IPO]iIoBaHHS; TOPOLUIKOBA METATyprisl.

Onuc npoaykuii (ykp): [IpoBeieHO OIS OCHOBHUX HAIIPSIMKIB PO3BUTKY TEXHOJIOTiH TOYHOTO OG’€MHOTO IITaMITyBaHHSL.
CucremMaTH30BaHO iHpoOpMaliilo Mo iCHYIOUMM Ta HOBUM CIIOCO6aM Nie(pOpMyBaHHS CKIafHONMpodinboBaHUX AeTanei. [lo
MepCreKTUBHUX CII0C06iB fedOopMyBaHHS BiIHOCSTHCSI KOMOiHOBaHe BUAAB/IIOBaHHS i POPMOYTBOPEHHS 3 IOAATKOBUM CUJIOBUM
i KiHeMaTUYHUM BIVIUBOM. IIpOBeI€HO OIJISI/L TEOPETUYHUX i eKCIIePUMEHTalbHUX METOJiB pillleHb 3a/1a4 06'€eMHOTO
MJIaCTUYHOTO Ae(OpMYyBaHHS Ta KOHCTPYKIii OCHAIIEHHs JJ1s1 BUJAB/IIOBAHHS AeTasell CKaafHoi (popMu. EHepreTMuHuM
METOJIOM 3 BUKOPUCTaHHSAM HOBUX TPUKYTHUX i TparneneifgaJbHuX MOAYJIB i3 MOXUIIOI0 KPUBOJIiHIHOIO IPaHULIECIO JOCIiIKEHO
MIPOLIECH BUABJIIOBAHHSA CKJIAJIHUX ITOPOKHUCTHUX JeTajlel 3 TITyXUM OTBOPOM i3 CYLIiZIbHMX 3arOTOBOK i OTPMMaHi PO3paxyHKOBi
iH)KEHEPHI 3aJIeXKHOCTI, aJ€KBATHICTb SIKUX MiJTBEPIKEHO €KCIIEPUMEHTaMU. Briepiie METOLOM CKiHYEHUX €JIEMEHTIB
JOCJIIPKEHO 3aKOHOMIPHOCTI BIIJIMBY MIBUIKOCTI 1e(pOpMyBaHHS Ha I1apaMeTpi NPOLECiB XOJI0JHOTO Ta Tapsid0ro MTaMITyBaHHSI.
BcTraHoBjeHO, 1110 306iIbLIEHHS] MIBUAKOCTI 1epOpMYyBaHHS IPU3BOUTH IO 3MEHIIEHHS I0Ka3HUKIB CUJIOBOTO i TEMIIEPATypPHOTO
peXXUMy MPOLIECiB BUIABIIIOBaHH. BCTaHOBIEH] 3aKOHOMIPHOCTI pO3IIOAiNy MapaMeTpiB HalpyKeHO-1e(OPMOBAHOTO CTaHy B
MOPO>KHUCTHUX AETAJISIX TUITY TiJb3 i Yalll, a TaKOX B AeTasx 3 QIIaHISIMU, OTPUMAHUX BUABJIIOBAHHSM 32 PI3HUMHU
KiHEeMaTMYHMMU BapiaHTamH. JlaHa OLliHKa HepiBHOMIPHOCTI po3noiny fedopmariiil mpy BUABIIOBAHHI Ta IPOIIOHOBAHO
MIPUIOMHU 3HIKEHHSI HEPiBHOMIPHOCTI 1e(pOPMOBAHOTO i TEIJIOBOrO CTaHy BUPOGiB. [IpONIOHOBAHO: METOAVKY IIPOEKTYBAHHSI,
rporpami po3paxyHKy TEXHOJIOTIYHHUX ITapaMeTpiB, HOBi CIIOCO6i BUJIABIIOBAHHS; PO3POGJIEHO MPOLECi Ta IITaMITi JJIst

BUJIABJIIOBAHHSI CKJIAIHUX TIOPOSKHUCTHX JIETAJel B PYXOMHUX i pO3'€MHUX MaTPUIISIX.

ConianbHO-eKOHOMI4YHa cipsimoBaHicTb HTII: ExoHOMIs eHepropecypciB, ExoHOMist MaTepiaiiB, 3MeHIIE€HHS 3HOCY

o6agHaHHS, [ligBUIEeHHS TPOAYKTUBHOCTI Ipali

Cragis 3aBepmenocti HTII: 3git o HIJKP

Bnposazyxkennsa HTII: He BipoBamkeHO

Crpoxku BrnpoBagpykeHHs: 02.202312.2023

Bupo6HuK npoaykuii: JloH6ackKa fAepkKaBHA MAIIMHOOYAiBHA aKaieMist
Cnos>kuBavi mpoaykuii: Buma ocsira, [TIAT «<EMCC», ITIpAT «HKM3», TOB «/I3MB»
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