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Pedepar:

1. 3MeHIIeHHs eHepro3ajeKHOCTi YKpaiHy BuMarae 306iIbIIeHHs TIOTYyKHOCTEN aTOMHUX €JIEKTPOCTAHIIiH, 0
noTpebye 36i1bLIeHHS NOTY>KHOCTEH Ta KiJIbKOCTI €eHepPreTHYHUX YCTAaHOBOK, a TAKOX 3aMiHy iCHYIOUMX PeaKTopiB, B
SKUX 3aKiHYy€eTbCS TEPMiHU eKCIUTyaTalii. Bijibll TOTo, € akTyasnbHa NpobseMa NigBUILEeHHS 6€31€K PeaKTOpiB
aTOMHUX €JIEKTPOCTaHLii SIKi € Ay>Ke HaBaHT)KEHVMHU Ta BifIoBifasbHUMU eieMeHTaMu. O6'€KT JOCIIIPKEHHS ~
TEXHOJIOTIYHI ITpoLlecy 1 iHCTPYMEHT [1J1 KyBaHHSI KOHYCHUX BTYJIOK [1JIs1 EHEPreTUYHOTO MallMHOOYIyBaHHSI.
MeTo10 IPOEKTY € MiABUIEHHS MEXaHIYHUX BJIACTUBOCTEN, 3HW)KEHHS BUTPAT METAJy ! €Heprii Ipy BUTOTOBJIEH]
KOHYCHUX BTYJIOK PE€aKTOPiB Ha 6a3i BUKOPUCTAHHS HOBUX OIepaliiii KyBaHHS MyCTOTI/INX 3arOTOBOK 3 OYPTOM.
OpHMM 3 OCHOBHUX MiJIXOZiB 10 MPOBEIeHHS LOCIiIPKEeHb ornepallii po3Ko4yBaHHS KOHYCHUX BTYJIOK 6yJia po3pobka
CKiHYeHO-eJleMeHTHOi 3D Mogerti, 110 BpaxoBye MeXaHiyHi BJIACTUBOCTI CTaJli IpU KyBaHHi. Ha ocHOBi po3po6sieHoi
CE mopei 6yJ10 BCTAHOBJIEHO HANPYX€HO-Ae()OPMOBAaHMI CTaH KOHYCHUX BTYJIOK ITPX PO3KOYyBaHHi. bijyb1l TOTO,
CTaJiu BifloMi JaHHi 3 HaNpykeHO-1e(OPMOBAHOTO CTaHY IIOKOBKH ITPY PO3KOYYBAaHHS KOHYCHUX BTYJIOK.

ExcriepuMeHTasibHEe MOJEJII0BaHHSI OoIlepallii po3KOYyBaHHS KOHYCHUX BTYJIOK OYJIO IIPOBEIEHO 3 BUKOPUCTAaHHSIM



creljiazbHO CIIPOEKTOBAHOTO OCHAIIEHHs. Bysa gociifkeHa HOBa reOMeTpis O0MKIB 1151 po3KodyBaHHs. Kpim
1LIbOTO, Y POOOTi OyJI0 MPOBEIEHO BU3HAUYEHHS 6a30BUX [MOKA3HUKIB MEXaHIYHMX BIACTUBOCTEN KOHYCHUX BTYJIOK, SKi
IepOPMYIOTbCS 3 BUKOPHCTaHHSIM HOBOTO CIIOCO0Y. AHAaJli3 pe3yJIbTaTiB perpeciiiHuX 3a1e>KHOCTe
(POpMO3MiHEHHS [IpY PO3KOYYBaHHi CXiT4yacTUM OOMKOM, O3BOJIMB BU3HAUYUTHA HAYKOBO OO PYHTOBAHI PE>KUMU
nedOpMyBaHHS i BIPOBAJUTU PO3POOJIEHUI TEXHITPOLIEC KyBaHHS KOHYCHUX BTYJIOK. KpiMm 11boro, 6y/u nigBuieHi
MeXaHiuHi BJIaCTUBOCTI AeTajel BiAnoBigaabHOro npusHadyeHHs. Poboui rinoreayu HayKoBO-A0CaiTHOI po60TU
[OJISITajIY Y 3MiHI HaNpy>kKeHo-1,e(pOpMOBAHOTr0 CTaHy IPY KYBaHHI KOHYCHUX BTYJIOK HA OCHOBI BUKOPUCTaHHS
Croco6y po3KOUYBaHHS Ta CIELiabHOr0 iIHCTPYMEHTY cXigdacToi (popmu. B pesysbTati JoCaimKeHb 6yu
OTPMMaHi: MiJiBUIIleHe TPOKOBYBAHHS CTPYKTYPU MeTaly, 3a0e3nedeHe CIpUITIMBE PO3TAIlyBaHHS BOJIOKHA,
NiABUILEHI MEXaHIYHi XapaKTepPUCTUKY JeTaJjl Ta 3HUKEHi BUTPaTU MeTajly IIpyd BUPOOHMIITBI KPYITHOTabapUTHUX
KOHYCHUX BTYJIOK. Ha 6a3i po3po6iieH1x c1oco06iB pO3KOYyBaHHS KOHYCHUX BTYJIOK OYB CIIPO€KTOBAaHUI
cretianbHAN AedopMyBalbHUANA iHCTPYMEHT. Lleil crioci6 103BOIMB BUSHAYMTY ONTUMAJIbHI PEKMMU PO3KOUyBAHHS
KOHYCHOI BTYJIKH, sIKi 3a0e311e4aTb iHTeHCUBHE IIPOKOBYBAHHS JIMTOI CTPYKTYPH CTaJli i CIpUSIT/INBE PO3TallyBaHHS
BOJIOKHA MeTaiy. JlocaimkeHHsl GOPMO3MiHM KOHYCHOI BTYJIKA HA CBUHLIEBUX MOJEJISIX IOTPeOYBaJIO CKIAIaHHS
crelianbHOI METOIMKY, 110 BPAXOBYye 6arato-CTafiliHicTh onepatii poskouyBaHHs. Bysa po3po6yieHa MeToAMKa
IOCJIiIKeHHs 3MiHEeHHSI BHYTPIlIHbOI 6YZ0BU KOHYCHUX BTYJIOK Ha CTaJIeBUX 3pa3Kax Ha OCHOBI MeTasorpadidyHux
nocuigkeHb. KpiMm 11poro, 6yjia ckiajieHa MeToMKa (QisnYHOro MOJIEII0BaHHS, IKa J03BOJIMIIa BPaXyBaTH
TeMIIEpPaTypPHi Ta BUAKICHI pEXXKMMU HATyPHOTO IIPOLIECY PO3KOUYBAHHS BEJIMKOrabapUTHUX KOHYCHHUX BTYJIOK.
HoBu3Ha 1ux MojesoBaHb [0JIIra€e y MaKCUMalbHOMY BpaxXyBaHHi Pi3sM4HMX 0COOINBOCTEN omnepariii
PO3KOUYYBaHHS. 3a pe3yabTaTaMy po60TU OyB IIPOBEIEHMII aHAJIi3 BilOMUX TEXHOJIOTIYHUX IIPOLECiB BUTOTOBJIEHHS
KOHYCHMX BTYJIOK PE€aKTOpiB Ta OyB po3p06JsieHUI HOBUM C1I0Ci6 iX po3koyyBaHH:. Ha 0CHOBI 11bOro criocody 6yJ1o
PO3pO6JIEHO eKCIIEpUMEHTAIbHE OCHallleHHs. Bysia po3po6sieHa MeToiMKa JOCiIPKEHHS ePePO3NOLiTy
MaKpOIOTOKIB MeTaJy 17151 POpPMYyBaHHS CIIPUSTIMBOI BHYTPIIHbOI 6YZ0BM KOHYCHUX BTYJIOK 3 6ypTOM. Bynn
BCTaHOBJIEHI 3aJ1€’KHOCT POpMO3MiHEHHS 11711 HOBOI onlepaliii po3Ko4yBaHHS, 110 XapaKTepU3yIOTh BIJIUB PEKUMiB
PO3KO4YyBaHHS Ta (opMy O0MKiB Ha 1e(OPMOBAHU CTaH KOHYCHUX BTYJIOK. By po3po6ieHi METOOUKY Ta

peKoMeHalii A1 po3poOKM TEXIIPOLECIB i OCHALIEHHS /17151 PO3KO4YyBaHHS KOHYCHUX BTYJIOK PEaKTOPIB.

2. Reducing Ukraine's energy dependence requires increasing the capacity of nuclear power plants, which requires
increasing the capacity and number of power plants, as well as replacing existing reactors that are nearing the end
of their service life. Moreover, there is a pressing problem of improving the safety of nuclear power plant reactors,
which are very loaded and responsible elements. The object of the study is technological processes and tools for
forging conical sleeves for power engineering. The goal of the project is to improve mechanical properties, reduce
metal and energy consumption in the manufacture of conical sleeves for reactors based on the use of new
operations for forging hollow billets with a collar. One of the main approaches to conducting research on the
rolling operation of conical sleeves was the development of a finite element 3D model that takes into account the
mechanical properties of steel during forging. Based on the developed SE model, the stress-strain state of conical
sleeves during rolling was established. Moreover, data on the stress-strain state of the forging during the rolling of
tapered sleeves became known. Experimental modeling of the rolling operation of tapered sleeves was carried out
using specially designed equipment. A new geometry of the rolling dies was investigated. In addition, the work
determined the basic indicators of the mechanical properties of tapered sleeves, which are deformed using a new
method. Analysis of the results of regression dependences of shape change during rolling with a stepped die made
it possible to determine scientifically substantiated deformation modes and implement the developed technical
process for forging tapered sleeves. In addition, the mechanical properties of parts of critical purpose were
increased. The working hypotheses of the research work consisted in changing the stress-strain state during the
forging of tapered sleeves based on the use of the rolling method and a special stepped tool. As a result of the
research, the following results were obtained: increased forging of the metal structure, favorable arrangement of
the fiber, increased mechanical characteristics of the part and reduced metal consumption in the production of
large-sized conical bushings. Based on the developed methods of rolling out conical bushings, a special deforming
tool was designed. This method made it possible to determine the optimal rolling modes of the conical bushing,



which would ensure intensive forging of the cast steel structure and favorable arrangement of the metal fiber. The
study of the shape change of the conical bushing on lead models required the development of a special
methodology that takes into account the multi-stage nature of the rolling operation. A methodology for studying
changes in the internal structure of conical bushings on steel samples was developed based on metallographic
studies. In addition, a physical modeling methodology was developed, which allowed taking into account the
temperature and speed regimes of the full-scale rolling process of large-sized conical bushings. The novelty of
these simulations lies in the maximum consideration of the physical features of the rolling operation. Based on the
results of the work, an analysis of known technological processes for the manufacture of conical reactor liners was
carried out and a new method of their rolling was developed. Experimental equipment was developed based on
this method. A methodology for studying the redistribution of metal macroflows for the formation of a favorable
internal structure of conical liners with a collar was developed. Deformation dependences for the new rolling
operation were established, characterizing the influence of rolling modes and the shape of the strikers on the
deformed state of conical liners. Methods and recommendations for the development of technological processes
and equipment for rolling conical reactor liners were developed.
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KyBaHH$1 KPYIIHUX [I0KOBOK 3 MiHiMaZIbHUMH ITpUITyCKamu. Baxkke MamnHoOyayBaHH. [Ipobaemu Ta
NepCrneKTuBY Po3BUTKy. Marepianu XXI MHTK 20 - 22 yepsHs 2023 poky / 3a 3ar. pen. B. JI. KoBaiboBa. —
Kpamartopcek-Tepnonine: IIMA, 2023. - C.40-41.

o 22. Kobenes O.A., MapkoB C.I., Kunkos [I.A., [1aHoB B.B., Jlo6aHoB A.J1., TexHosorudyeckue u
MaTepualoBeYecKue NePCIeKTUBbl Pa3BUTUS peakTopoB BBOP 6osbimoit momuocTu. / /Metannypr. — 2014. -
N28. - C. 87-91

HaykoBa (HayKOBO-TeXHiYHa) MPOAYKILisI: n1pucTpoi; TexHOIOTIi; METO/M, TEOPii, rinoTesu

ComniasibHO-eKOHOMIYHA CIPSIMOBAHICTh: €KOHOMisi EHEPrOPECYPCiB; EKOHOMisl MaTepiasiB; 3MEHIEHHS

3HOCY O0OJ1afHaHHS

OxopoHHi gokymeHTH Ha OIIIB:

Bunaxopnu, KOpYCHI MOJI€JIi, TIPOMUCIIOBI 3pa3Ku
1. TTat. 142502 Yxpaina, MIIK (2006) B 22 D 7/00. Crnioci6 criocié cudoHHOro po3jnMBaHHS CTajli y BUINBHUL] /
Kanbuenko I1LI1., Mapkos O. €., [1anos B. B., lllesuyenko H.I'., KoTkoBa B.B., 3aBHUK Ta BJIaCHUK [1aTEHTY
JloHO6ackKa IepskaBHA MalIMHOOYAiIBHA akazemis. — N2 u201911704; 3asasn. 06.12.2019; ony61. 10.06.2020, 61071
N2 11. - 4 c. 2. T1at. 145120 Ykpaina, MIIK (2006) B 215 /10. Crioci6 npoumBaHHs KOBaJIbCbKUX 3aTOTOBOK /
KanpyeHko A.O., Mapkos O. €., [1anos B. B., XKutHikos P.10., Mycopin A.B., XBamuucekuii A.C., llleBuyenko H.I'.

3asIBHMK Ta BJIACHUK MaTeHTy JJoHb6achKa Jep>kaBHa MalIMHOOYAiBHA akagemis. — N2 u202003105; 3asiBi1.
25.05.2020; omy6:1. 26.11.2020, 61071. N2 22. - 4 c.

BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 0120U101973

VI. BizoMmocCTi Ipo HayKOBOr0 KepPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MapkoB Osier €BreHiiioBuy

2. Oleh Y. Markov

KBasigikamis: 1. 1. ., npodecop, 05.03.05

InenTudgikarop ORCID ID: 0000-0001-9377-9866

JoparkoBa iHdpopmamuist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: JloHGAChKa ePKaBHA MALIMHOGYIiBHA aKa/eMist
Kopg 3a €IPIIOY: 02070789

Micuesﬂaxo,rm(eHHﬂ: ByJI. AKazileMiuHa, 6ya. 72, Kpamaropcek, 84313, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Kyspmina Osibra MuxansiBHa

2. Olha M. Kuzmina

KBasigikanis: . . 1., go., 05.03.05

InenTudikarop ORCID ID: 0000-0003-0794-0583

JoparkoBa inpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi lep>KaBHUI YHIBEPCUTET HAyKH i TEXHOJIOTii
Kop 3a €IPIIOY: 44165850

Micue3Haxoa>KeHHS: By JlasapsHa, 6y, 2, [JHinpo, [IninpoBcbkuii p-H., 49010, Vkpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBIiTH | HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Uyxni6 Bitasniit Jleoninosuy
2. Vitalii L. Chukhlib

KBasigikanis: 1. 1. n., npodecop, 05.03.05
InenTudikarop ORCID ID: 0000-0001-6176-0917
JopaTrkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: By Kupnuyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma BiracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

PeuenseHTu

BaacHe IlpizBume Im's I10-6aThKOBI:
1. Yyyin Osier Bonogumuposud

2. Oleh V. Chuchin

KBasigikamis: . . 1., 05.03.05

InenTudikarop ORCID ID: 0000-0002-9728-9925



JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOH: JloHGAChKa epKaBHA MALIMHOGYIiBHA aKa/eMist
Kopg 3a €IPIIOY: 02070789

Micue3HaxoaKeHHS: ByJI. AKazieMiuHa, 6ya. 72, Kpamaropcek, 84313, Ykpaina

dopma BiracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. Antyxos Onekcanap BanepinioBuy
2. Oleksandr V. Altukhov

KBasigikamis: . 1. 1., 05.03.05

InenTudikarop ORCID ID: 0000-0002-6310-3272

HoparkoBa indopmamnist:

IlIoBHe HaﬁMeHYBaHHﬂ IOpI/IJ.II/I‘-IHOi 0COOM: JloH6achka Iep>kKaBHa MaIIMHOOYIiBHA aKaJeMis
Kopg 3a €IPIIOY: 02070789

Micueanaxo,zm(eﬂns{: ByJI. AKazieMiuHa, 6ya. 72, Kpamartopcesk, 84313, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI

Bnacue Ipizeume Im'st ITo-6aTbKOBI Abxapi [lefiman BaxmeHoBu

TOJIOBH pajgu

Bnacue Ipizeume Im'st ITo-6aTbKOBI Abxapi [lefiman BaxmeHoBu

TOJIOBYIOYOTO Ha 3acCimaHHi

Bi,ILIIOBi,I;aJIbHHfI 3a Hi,I;I‘OTOBKy Bopomn'sHosa 'anHa OsiekcaHapiBHA

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisIIBHOCTI

VKpIHTEI

[Opuenko TersiHa AHaToJiiBHA



