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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0222U001561

Jep>kaBHUH peecTpaniliHUN HOMeP: 0121U111721

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 28-01-2022

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: Cucremarusatist crioco6iB nacTu4Horo aeopMyBaHHs BUPOGIB 3 0JATKOBUM CHJIOBUM i
KiHeMaTU4YHUM BIIJIMBOM Ha 3arOTOBKY. PO3po6ka MaTeMaTH4HUX i Ppi3sN4HUX Mojiesieil IPoLeciB 06’eMHOTO

nedopMyBaHHS. JJoCIiI>)KeHHS 3aKOHOMIpDHOCTEN i ONTHUMIi3allisl TEXHOJIOTIYHMX PEKUMIB ITpoLeCiB fedopMyBaHHSI.
IToyaTok eramy: 06.2021
3akiH4YeHHs eTamy: 12.2021

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT
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Micue3HaxoaKeHHS: ByJI. AKazieMiuHa, 6ya. 72, M. Kpamaropcesk, JloHenbka 0671., 84313, Vkpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 380626416809

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekt I[lepemoruy, 6yz. 10, M. Kuig, 01135, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocninKeHHs 3akoHOMIpHOCTEN 1e(pOpMYyBaHHS Ta pO3POOKa TEXHOJIOTIN BUTOTOBJIEHHSI CKJIAIHUX JeTajel B

pPyxoMux i pOB'GMHI/IX MaTpUAax 3 4O4ATKOBUM KiHEMaTUYHUM BIIJINBOM

Ha3sBa po60oTH aHIJIiHCBHKOIO:

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

Pedepar yKpaiHCBKOIO:

OO6’eKT HOCIIIPKEHHS — pecypco30epiraioyi TeXHOJIOTiYHi [TpoLecy Ta OCHALEHHS [J1sl IIJIACTUYHOrO AedOpMyBaHHS
IeTasie CIleljabHOrO IIPM3HAYEHHS 13 KOHCTPYKUIMHUX MaTepiaiiB. B SKOCTi METOIiB TEOPETUYHOTO PillIEHHS
06paHO METO[I CKIHYEHHUX €JIEeMEHTIB, eHEPreTUYHNI MeTO, BEPXHbOi OLIiHKY, METOJ, KiIHEMaTUYHUX MOJIYJIiB, a
IIJIsT €KCTIEPUMEHTAJIbHUX IOCiIKeHb — METOI OiMTUJIbHUX CITOK. MeTolo po60TH € mifgBuineHHs e(PeKTUBHOCTI Ta
PO3MUPEHHS MOXJIMBOCTEN TEXHOJIOTi BUTOTOBJIEHHS JI€TAJIEN Ta 3arOTOBOK BifJ[TOBiIaJIbHOrO NIPU3HAYEHHS i3
KOHCTPYKILIMHUX Ta ClleliaJIbHUX MaTepiasiB 32 paxyHOK BUKOPUCTAHHSI HOBUX CX€M TOYHOT'O 00’€MHOTO
IITaMITyBaHHS 3 JOJATKOBMM CHAJIOBMM i KIHEMaTUYHUM BIUIMBOM Ha 3arOTOBKY. PO3IJIsIHYTI Ta CUCTEMATHU30BaHi
OCHOBHi HallpsIMK{ PO3BUTKY TE€XHOJIOTIH Ta CI1I0CO6iB TOYHOTO 00’€MHOTO MITAMITyBaHHS. |0 IepCIeKTUBHUX
CII0C06iB 1e(pOpMyBaHHS BiIHOCSTbCSI KOMOIHOBaHE BUJIABJIIOBAHHS i POPMOYTBOPEHHS 3 JOAATKOBUM CUJIOBUM i
KiHEMaTUYHUM BIUIMBOM. PO3IJIIHYTO TEOPETHYHI i eKCIIepUMEHTaIbHI METOIU IOCiIKeHb 06'eMHOTO
njactTudHoro gedopmyBaHHs. PO3IsIHYTO iCHYIOYi KOHCTPYKLil OCHAIeHHS 1J1s1 BUIaBJIlOBaHHS JleTajlel CKIIaAHOl
dopmu. EHEpreTuuHNM METOJOM 3 BUKOPMCTAaHHSM TPUKYTHUX i TpaneleigaabHuX MOAYIiB i3 TOXUIO00
KPHUBOJIiHIITHOIO IPAHULIEI0 PO3PO0JIEHO MOZEJIi IPOLeCiB BUIABJIIOBAHHS CKJIAIHNX TIOPOKHUCTUX JeTaylel 3
TJIyXMM OTBOPOM i3 CYLIiJIbHUX 3aT'OTOBOK, Ta BCTAHOBJIEHO BILJIMB IIBUAKOCTI fedopmaliii Ha cuioBui i
TeMIIepaTypHUI pe>XuMU BUAaBioBaHHs. OLiHeHO HepiBHOMIPHICTb po3noAiny gedopmalliil Ipy BUAABIIOBaHHI,
IIPOITIOHOBAHO 3ax04y 3HWKeHHS HepiBHOMIpHOCTI HIIC. HoBM3HAa pe3ysbTaTiB: HOBi KiHEMaTUYHi MOAYJIi TPUKYTHOI
i TpaneneinanbHOi GOPMU 3 KPUBOJIIHINHOIO MEXKEIO, SIKi JO3BOJIUIIN PO3POOUTH MOJEJi IPOoLeciB KOM6IHOBAaHOTO
IepopMyBaHHS JeTajieil CKIalHOI KOHCTPYKIi; Bliepie BCTAHOBJIEHO XapaKTep BIUIMBY LIBUAKOCTI MJIACTUYHOTO
IepopMyBaHHS BUPOOiB HA CUJIOBUH i TEMIIEPATyPHUI PEXKUM MPOLieCy i MigTBEpIKeHa MOKJIMBICTb 3HVKEHHS

CHJIOBUX ITapaMeTpiB IPU 3POCTaHHI MBUIKOCTI Ae(OPMYyBaHHS.

Pedepar aHIJIiHCBKOIO:

The object: saving technological processes and equipment for plastic deformation of special purpose parts made of
structural materials. The finite element method, the energy method of upper estimation, the method of kinematic
modules, and the method of dividing grids for experimental research are chosen as methods of theoretical
solution. The aim is to increase the efficiency and expand the capabilities of technologies for the manufacture of
parts and blanks of responsible purpose from structural and special materials through the use of new schemes of
precision volumetric stamping with additional force and kinematic impact on the workpiece. The main directions
of development of technologies and methods of accurate three-dimensional stamping are considered and
systematized. Promising methods of deformation include combined extrusion and shaping with additional force
and kinematic effects. Theoretical and experimental methods of research of volume plastic deformation are
considered. The existing designs of equipment for extruding parts of complex shape are considered. Models of
processes of extrusion of complex hollow parts with a blind hole from solid blanks have been developed by the
energy method using triangular and trapezoidal modules with an inclined curvilinear boundary, and the influence
of strain rate on force and temperature modes of extrusion has been established. The uneven distribution of
deformations during extrusion is estimated, measures to reduce the unevenness of VAT are proposed. Novelty:
new kinematic modules of triangular and trapezoidal shape with a curvilinear boundary, which allowed to develop



models of processes of combined deformation of parts of complex structure; for the first time the nature of the
influence of the rate of plastic deformation of products on the force and temperature regime of the process was
established and the possibility of reducing the force parameters with increasing deformation rate was confirmed.

Imgexc YIK: 621:658.310.8; 621:331.108, 621.88; 62-112.8, 623.4:67.02, 621.7.043
Koau TemaTHYHHUX PYOPHK: 55.01.77, 55.03.17, 78.21.61.07
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: CucremaTnsanis iCHylOUMX Ta HOBUX CIIOCOGIB fiepopMyBaHHS
CKJ1aAHONPOQiNbOBaHUX AeTasnell Ha OCHOBi KOMOIHOBaHOTO BMABJIOBAHHS 3 OJaTKOBUM CUJIOBUM Ta
KiHEMaTUYHUM BIUIMBOM; PO3POOKa HOBUX TPUKYTHHUX Ta TpareleifaJbHUX MOAYJIB i3 MOXMJI0I0 KPUBOJIHIHHOIO
rpaHHULIEIo, 110 IO3BOJISIIOTH OiJIbLI SIKICHO ONKCAaTU OCepeoK AedOopMyBaHHs IIPU MOJIe/IIOBaHH] MIPOIieciB

OTPUMaHHS JeTajel CKIagHOoI popMu.

Hazpa HTII aHrsi#icbKO0: Systematization of existing and new methods of deformation of complex details
on the basis of combined extrusion with additional force and kinematic influence; development of new triangular
and trapezoidal modules with an inclined curvilinear boundary, which allow to better describe the deformation
center when modeling the processes of obtaining parts of complex shape.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnu, yepe3s saki HTII He 6ysio cTBOpeHO:

OTrpumaHi Pp€3yJAbTaTH: [IoKpalleHHs SKOCTi Ta TOYHOCTI OTPMMYBAHUX BUPOOGiB. OTpMMaHHA JeTasnel HOBOi

CKJIaJIHOI KOHirypatii 115 ranysi 030pOeHHsL.
l'asmy3b 3acTOCyBaHHS: KyBaHHs1, IpeCyBaHHs, IITAMITYBaHHS, IPOQITIOBaHHS; TIOPOIIKOBA METaTypisl.
PeecTpalifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: [TposeneHo orisa 0CHOBHUX HATIPSMKIB PO3BUTKY TEXHOJIOTI TOYHOTO 06'€MHOTO IITAMITYBaHHSI.
CucreMaTu30BaHO iHPOpMalLio [10 iCHYIOUMM Ta HOBUM criocobaM AedOpMyBaHHS CKIAIHOIPOQiIbOBaHUX
netasneil. Jlo nepcrneKTuBHUX Crloco6iB e OpMYBaHHS BiJHOCATLCSI KOMOIHOBaHE BUAABIIOBAHHS i
(OpPMOYTBOPEHHS 3 IOAATKOBUM CUJIOBUM i KIHEMAaTU4YHMAM BIIMBOM. [IpOBELE€HO OTJIsifl TEOPETUYHUX i
€KCIIEpMMEHTaJIbHUX METO/IiB PillleHb 33724 00'eMHOT0 IIJIaCTUYHOrO AedopmMyBaHHs. PO3IsHYTO iCHYI0Ui
KOHCTPYKIIii OCHAIlleHHs 11711 BUJABJIIOBAHHS JleTajell ckaanHoi popmu. EHepreTMYHUM METOOM 3 BUKOPUCTAHHSIM
HOBUX TPUKYTHUX i TpareneifaJsbHUX MOAYJIIB i3 IIOXMJIOK KPUBOJIiHIMHOIO IPAHULIEIO JOCIIIIKEHO [IPOLeCH
BUJIABJIIOBAHHS CKJIAIHUX TOPOSKHUCTHUX JIeTajIEN 3 [VIyXMM OTBOPOM i3 CYyIIiIBHMX 3arOTOBOK. BusiBieHo, 110
301/1bLII€HHS MIBUKOCTI epOPMYyBaHHS IPU3BOIUTH 10 3MEHIIEHHS [T0Ka3HUKIB CUJIOBOTO i TEMIIEPATYPHOTO
peXuMy MpoleciB BUAaBI0BaHHs. JlaHa olliHKa HEPiIBHOMIPHOCTI po3nofiny nedopmaliil Ipy BUIABIIOBAHHI Ta

IIPOIIOHOBAHO NPUIOMU 3HIDKEHHS HEPIBHOMIPHOCTI 16 (POPMOBAHOTO i TEIJIOBOTO CTaHy BUPOOIB.

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis enepropecypcis, Ekonomis matepiaris,

3MeHIIeHHS 3HOCY 06J1afiHaHHs, [TlifBUIeHHs TPOAYKTUBHOCTI Ipali
Bnyins HTII Ha moBKiJLs:
BnposagskeHHst HTII: He supoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 12.2022
3aKkiHyeHHs eTamy: 12.2023
Crno>kuBavi NPOAYKIii: Buma ocsira, [TAT «<EMCCs, IIpAT «HKM3», TIpAT «J[3MB»
IlepcnieKTHBHI pUHKH: TOB «Crankonpomimnopt», TTAT «Motop Ciu»
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HafAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:



HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€KOHOMiYHe OOrpyHTYBaHHS:
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