O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0223U001019

Jlep>KaBHHH peecTpaliliHui HoMmep: 0120U101973

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 24-01-2023

II. Etran BukoHnauus JiP
Homep erany: 3

HasBa €Tamy: BctaHOBJIEHHS KiIbKiCHUX OLIiHOK noetanHoi 3miny HJIC cxigyacToi 061yaiku B 3a71€5KHOCTI Bif
BUCOTH yCTyIy. EKciepruMeHTanbHa Bepudikalis po3pobeHNX TEXHOJIOTIYHMX PEKOMEHIALiN Ha CTalIeBUX 3pa3Kax
Ta BCTAHOBJIEHHS 6a30BMX [IOKA3HUKIB MEXaHIYHUX BJIaCTUBOCTEN. PekoMeHaanii Ta MeTonrKa 1jisl IPOeKTYBaHHS
HOBOTO TEXIPOLIECY Ta OCHAIIEHHS /1151 PO3KOYYBaHHS CXifyacTux obuyaiiok. Po3pobka Texmpolecy Ta OCHalleHHs

I7151 KyBaHHSI CXilyacTuxX 06M4aioK.
IToyarok eramy: 01.2022
3akiHYyeHHs eTamy: 12.2022

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BIT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHyBaHHS IOPHUIUYHOI 0coou (a6o ITIB ¢izuuyHO0i 0c00H): JoHGackka nepkaBHa

MAaIIMHOOYiBHA aKaieMis

Kopg 3a €IPIIOY: 02070789

Micue3HaxoaKeHHS: ByJI. AKazeMiuHa, 6ya. 72, M. KpamaTopcek, JloHenpKa 0641, 84313, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisaiii:

TenedoH: 380626416809

IV. BimomocrTi nipo criiBBUKOHaBIIiB [IiP



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)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTHuHHi 06car ¢piHaHCYyBaHHS (THC. IpH.): 588.100




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka Ta [oCiI>KeHHs1 HOBOI'O TEXHOJIOTIYHOrO NPOLIECY BUTOTOBJIEHHS 11iJIbHO KOBAaHUX CXiZJl4acTUX OOUYaNOK

peakTopHux 670kiB AEC.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development and research of a new technological process for the manufacture of whole forged of stepped shels
for reactor blocks of nuclear power plants.

Pedepat yKpaiHCBKOIO:

O6'eKT: TEXHOJIOTIYHI ITpoLjecy 1 iIHCTPYMEHT [J1s1 KyBaHHS CTYIiHYaCTUX OOMYAMOK 1715 eHepreTUYHOro
MalmKUHOOYAYBaHHS. MeToIU: TEOPETUYHE JOCIIiIKEHHS HANPY>KeHO-1e(OPMOBAHOTIO CTaHy METaJly peasli3oBaHO
Ha 6a3i MeToy CKiH4Y€eHUX €JIeMEHTiB; eKCIIEPUMEHTA/IbHA IIePEeBipKa CTYIEeHs JOCTOBIPHOCTI BUSHAUEHHSI
HaIpYy>XeHO-1e(POPMOBAHOTO CTaHy IIPOBOAMIACS HA 6a3i METOly KOOPAMHATHUX CITOK. MeTa: IiIBUIIEeHHS
MEXaHIYHUX BJIACTUBOCTEN, 3HDKEHHS BUTPAT METaJly ¥ €HePrii, KIIbKOCTI 3BapHUX LIBIiB IIPY BUTOTOBJIEHI
00MYalioK peaKTopiB Ha 6a3i BUKOPUCTAHHS HOBUX OIepalill KYBaHHS CXiI4aCTUX IIOKOBOK CII€LiaIbHUM
iHCTpyMeHTOM. BcTaHOBIIEHO, 110 [IPY OJHOYACHOMY Je(OpMYBaHHI Ha IIOYATKOBIl CTafii mpolecy po3KOuyBaHHS
BUCTYIIy Ta YCTYIly 3arOTOBKA HabyBae KOHYCHOI (POpMHU 3 GiIbIIUM iaMeTPOM OTBOPY 3 OOKY yCTyILy. 30ibIIeHHS
pi3HUILi MiX ZliaMmeTpaMy BUCTYIIy Ta yCTYIly IIPU3BEJIO [0 AedOPMyBaHHS Ha [TOYATKOBIM CTa/lii PO3KOYYBaHHS
BUCTYILY, a [IpY N0Ja/bUIOMY PO3KOYyBaHHI — O OJHOYACHOTO Ne(OpMYyBaHHS BUCTYILy Ta YCTYIIY.
ExcriepuMeHTasbHi JOCIIIPKEHHS IPOBOIMIIMCS 3 BUKOPUCTaHHSIM METOJly IUIaHYBaHHS €KCIIEpUMEHTY. BusHadeHi
3aKOHOMIipHOCTi POPMO3MiHU 3aTOTOBKU B IIPOLIECi pO3KOUYBaHHS, sIKi BpaXOBYIOTh BIJIUB PO3MipiB IIOKOBKU Ta
ctyneHs nedopmaliii. MexaHiuHi BIaCTUBOCTI IOKOBKU BCTAHOBJIEHO UIJISIXOM BUMIpIOBaHHS TBEPOCTI.
BcraHOBIIEHO, 1110 B YCTYIII 32 HOBOIO TEXHOJIOTi€I0 TBEPLiCTh Gisbina Ha 4-6 oguHuie HRB. TIokoBKa, sika oTpuMaHa
HOBUM CIIOCOOOM, Ma€e MaKpPOCTPYKTYPY 3 HAIIPSIMKOM BOJIOKOH, I10Ji6HKUM Npodisnio BupoOy. HamaHo MmeToauky Ta
peKoMeHalii o0 MPOEKTYBaHHS TEXHOJIOTIYHOTrO MPOLeCy KyBaHHS IIyCTOTIIMX MTOKOBOK 3i 3MiHHOIO TOBIIAHOIO
CTiHKM Ta peKOMeHJalil o0 KOHCTPYKIii cTyniHYacToro 60iika. 3aBasku 3MiHi ¢pOpMU IIOKOBKHU COGIBapTiCTh
BUTOTOBJIEHHS [TyCTOTLIMX [leTajlell 3 O0HOCTOPOHHIMY BUCTyIIamMu 3HM3uacs Ha 10-15% B yMoBax BUpOOHHULITBA

[TpAT «HKM3». I'asty3b: KyBaHHsI, IpeCyBaHHS, LITAMIIyBaHHS, IPOQiT0BaHHS, IOPOLIKOBA METAYPTisl.

Pedepar aHIJIiHCBKOIO:

Object:technological processes and the tool for forging of step shells for power engineering. Methods: theoretical
study of stress-strain state of metal carried out by finite element method; experimental verification of the
reliability degree of determining stress-strain state was carried out based on the method of coordinate grids. The
aime are increase of mechanical properties, decrease in expenses of metal and energy, quantity of welds at
manufacturing of shells of reactors on the basis of use of new operations of forging of step forgings by the special
tool. It was found that the work becomes a conical shape with a large hole diameter from the ledge while salient
and the ledge are simultaneous deformation at the initial enlarging stage. This fact can be explained a large degree
of deformation in the salient than in the ledge. An experiment planning method was used and enlarging samples
were made for experimental studies. As a result, regularities of shaping the workpiece during the enlarging were
obtained. Thanks to it, the mechanical properties of forging were obtained. Thus, the hardness index in the ledge
of the new technology is greater by 4-6 HRb than the base, due to the crushing of the crystalline structure during
the stretching of the ledge and the occurrence of greater deformation in the ledge during enlarging by step die. As
a result of macrostructural analysis, the forging has a directed structure. It's fibers are parallel to the axes. The
forging obtained by a new way has fibers repeated the profile of the product. The technique and recommendations
for calculation the technological process of forging hollow forgings with varying wall thickness. The
recommendations for step die designing are developed. Due to the change in the form of forging the cost of



manufacturing hollow parts with one-sided salient has decreased by 10-15% under the conditions of production of
PrSC «NKMZ». Field: forging, pressing, stamping, profiling, powder metallurgy.

Inpekc YIK: 621.762, 621.73; 621.96 /.98, 621.73: 621.771: 621.778

Koau TemaTuyHHUX PYOpPHK: 53.39, 55.16

KepiBHHUKH po6OTH

BiacHe IlIpizBue Im'a I10-6aTbKOBI: Mapkos Osner €BreniitoBud
HayKoBHH CTYIiHB: 1. T. H.

BueHe 3BaHHS: npodecop

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: HaykoBo-06I DyHTOBaHA KOHLEMLS [JIsl PO3POGKM HOBHX PECYPCO36€EPIraodnx

TEXIPOLECIB PO3KOUYBAHHS CXiTYaCTUX OOMYANOK PEAKTOPIB.

Ha3zpa HTII aHrsi#icbKOI0: A scientifically based concept for the development of new resource-saving

technical processes for rolling out stepped reactor cores.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi P€3yJAbTATH: [loinmenHs SKOCTi IPOAYKILii, 110 BUITyCKAEThCH.

l'asy3p 3aCTOCYBaHHS: KyBaHHsI, IPeCyBaHHsl, LITAMITYBaHHsI, TPOQITIOBAHHS, TOPOIIKOBA METAyPrisL.
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6iiena HayKOBO-06I pyHTOBaHA KOHLIEMILisI /i1 PO3POOKU HOBUX PECYPCO36EPIratoynx
TEXINPOLECiB PO3KOYYBaHHS CXiT4acTUX 00MYaioK peakTopiB. CKIafeHa METOAMKA TEOPETUYHOIO NOCiIPKEHHS Ta
MaTeMaTHU4Ha MOJIeJIb MEXaHIYHUX BJIACTUBOCTEN MaTtepiaiy, sIKuil 1e(pOpMyeThCs y TrapsiioOMy CTaHi, 0
BpPaxOByBaTHMeE PO3MilJHEHHS CTayIeBOi 3ar0TOBKU. CKiHYeHO-eleMeHTHi 3D Mogeti, sIKi BpaxOBYIOTb 3MiLIHEHHS Ta

PO3MilLIHEHHSI CTaJli IIPY Ollepallisix rapsidoro po3KO4yBaHHS CXifjluacTUX 00MYaliOK PEaKTOPiB.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuniunoBo HOBOI mpoyKIii (MaTepiasis,
TEXHOJIOTIN TOIO) 1J151 3a6e3MeYeHHs eKCIIOPTHOrO MOTEeHIialy Ta 3aMillleHHIo iMopTy, EKOHOMisl eHepropecypcis,

ExoHOMIs maTepianiB

Bnyins HTII Ha moBKiJjs:

BnpoBagskeHHs HTII: Briposagkeno

ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 11.2022
3aKkiH4YeHHs eTamy: 12.2022

Cno>kuBavi mpoaykiii: [IpAT «<HKM3», [IpAT «EMCC», TOB «KpaMaTopChbKuii 3aBO, €HEPTETUYHOTO

MamyHOOYyBaHHS» 1 iH.
IlepcrieKTHBHI PUHKH: Vkpaina, Kazaxcran
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:
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