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2. Improvement of the method of forging the bottoms of nuclear re-actors based on the use of a special dies.

Pedepar/anoTamnis:

1. 3HMXEeHHS eHepro3asneXHOCTi YKpaiHu noTpebye peMOHT iCHYI0UMX Ta OY[iBHUIITBO HOBUX aTOMHHUX
enexkrpoctanuiil (AEC). Lle noTpebye 36i1bLIE€HHS KiJIbKOCTi €HEPreTUYHNX MOAYJIIB, @ TAKOXX PEMOHT /3aMiHy
icHyrounx 6710kiB AEC, B SIKMUX BUXO[SITb TEPMiHA BUKOPUCTAaHHA. KpiM 1[bOTO, € aKTyasbHa IPOo6ieMa 3HUKEHHS
BapTOCTi peakTopHUX 6J10KiB AEC. O6'eKT IOCiIKeHHS] — TEXHOJIOTIYHUI MPOLIEC i KOBaIbChKe OCHAIIEHHSI JIJIsI
BMPOOHMLITBA JHUIL Ta KPULIOK PEaKTOPIB Ta IAapOr€HEePaTOPIB /1J11 aTOMHOTO Ta €HEPreTUYHOTO
MalKUHOOYNYBAaHHS. METOIO IIPOEKTY € 3HVDKEHHS BUTPAT METaJly, TPYIOMICTKOCTI KyBaHHS, €EHEPreTUYHMX BUTPAT
IIpY BUPOOHUIITBI JHMII Ta KPUIIOK PEAKTOPIB Ta MAPOreHePaTopiB 32 PaXyHOK BUKOPUCTAHHS HOBOTO CIIOCOOY
KyBaHH$ Ta KOBAJIbCbKOTO OCHaleHHs1. OCHOBHI 3a7a4i po60oTu: 1) po3po6UTH HOBUII CIIOCIO KyBaHHS AHUIL, Ta
KPHUIIOK PEaKTOPHUX YCTAHOBOK i3 3a0€311e4YeHHIM 33[JaHNX MEXaHIYHUX BJIACTUBOCTEN rOTOBUX BUPOOIB; 2)
BCTaHOBUTH (OPMO3MiHEHHS Ta JATH KiJIbKICHY OLiHKY 1€()OPMOBAHOTO CTaHy 3aTOTOBKHU NPU KyBaHHiI CpeprUIHUX

IHUII PO37a40l0; 3) eKCIIepUMEHTAJIbHO [IepeBipUTH MpoleC Po3zhadi KOHYCHOIO Ta CpeprUIHOIO0 IIJIMTAMU Ta



3aKOHOMIpHOCTI 3MiHeHHs popmu Tif yac nedpopmyBaHHsL; 4) pO3pOOUTU PEKOMEHALii Ta METOAUKY TPOEKTYBaHHS
HOBOTO TE€XHOJIOTIYHOIO IIPOLeCy KyBaHHSI JHUIIA PO3a4y0l0; 5) IPOBECTH arnpoballio y IPOMUCIOBUX YMOBaX
IIpoliecy KyBaHHS JHUIIQA; 6) IPOBECTU NOCIiIKEeHHS MeXaHiYHUX BaacTuBocTell Ta Y3K ta gHuina, ke
BUTOTOBJIEHO 32 HOBUM CIIOCOO0OM. MeToniu NOCTiIKEHHS — TEOPETUYHI JOCiIKeHHSI GOPMO3MiHEHHS Ta
posnoginy gedopmaliiil B 3aroToBLi IPOBOJUIM 3 BAKOPUCTaHHIM MeToja cKiHyeHux enemeHTiB (MCE). [TepeBipka
TOYHOCTI BCTAaHOBJIEHUX CKiHY€HO-eJIEMEHTHUX Pe3yJIbTaTiB OCIiI>KeHHS BioyBalach eKCl1IepUMEHTaIbHUMU
IOCTiI)KEHHSIMU Ha CBUHILEBUX MOJIEJISX B 1JaO0OPaTOPHUX YMOBAX i IPOMUCIIOBUMHU OCJIiIPKEHHSIMU HA PEAJIbHOMY
3aKasi y BUPOOHUYMX yMOBax. JIabopaTOpHi AOCiIKEHHS I'PYHTYBAJIACh HAa 3aKOHAX MOJ100M HATYPHUX 3Pa3KiB i
MogeJi s mpouecy KyBaHHs 3 maciitadom 1:100. O6pobka faHMX eKCIIEPUMEHTY [TPOBOAMUIIacs Ha 6a3i METOiB
IIJIaHYBaHHSI €KCIIEPUMEHTY Ta CTaTUCTUKU. [JOCTOBIpHICTh HAYKOBUX Pe3yJbTariB, o orpuMmaHni MCE, 6yiu

HiﬂTBepﬂ)KeHi €KCIIEPUMEHTAMU Ha CBUHLEBUX MOJEJIAX Td HATYPHUX CTAJIEBUX BI/IpO6aX.

2. Reducing Ukraine's energy dependence requires the repair of existing and the construction of new nuclear
power plants (NPPs). This requires an increase in the number of power modules, as well as the repair /replacement
of existing NPP units that are reaching their service life. In addition, there is a pressing problem of reducing the
cost of NPP reactor units. The object of the study is the technological process and forging equipment for the
production of reactor bottoms and covers and steam generators for nuclear and power engineering. The goal of
the project is to reduce metal consumption, forging labor intensity, energy costs in the production of reactor
bottoms and covers and steam generators by using a new forging method and forging equipment. The main
objectives of the work: 1) to develop a new method of forging reactor bottoms and covers with the provision of
specified mechanical properties of finished products; 2) establish the deformation and give a quantitative
assessment of the deformed state of the workpiece during the forging of spherical bottoms by distribution; 3)
experimentally verify the process of distribution by conical and spherical plates and the regularities of shape
change during deformation; 4) develop recommendations and a methodology for designing a new technological
process for forging the bottom by distribution; 5) conduct an approbation in industrial conditions of the bottom
forging process; 6) conduct a study of the mechanical properties and ultrasonic testing of the bottom, which is
manufactured by the new method. Research methods - theoretical studies of deformation and distribution of
deformations in the workpiece were carried out using the finite element method (FEM). The accuracy of the
established finite element research results was verified by experimental studies on lead models in laboratory
conditions and industrial studies on a real order in production conditions. Laboratory studies were based on the
laws of similarity of full-scale samples and a model for the forging process with a scale of 1:100. The processing of
experimental data was carried out on the basis of experimental planning and statistical methods. The reliability of
the scientific results obtained by the MSE was confirmed by experiments on lead models and full-scale steel
products. Research and improvement of the technological process of forging large-sized bottoms were carried out
on the basis of the MSE, which allowed to establish with high accuracy the indicators of the deformed state of the
bottom when distributing with conical and spherical plates.
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dopma BiracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. AntyxoB OsiekcaHap BanepiitoBrud

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

Micue3HaxoaKeHHS: By/. Akanemiuna, Kpamaropceek, 84313, Vkpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI

Biacue IpizBume Im's I10-6aTbKOBI Tapacos Onekcauip denoposuy
TOJIOBH paju

Biacue IlpizBuie Im's I1o-6aThKOBI Tapacos Onexcaup ®esoposuy
TOJIOBYIOYOTO Ha 3acCimaHHi

BinnosimasnbHui 3a Hi,I;I‘OTOBKy Bopomn'sHosa 'anHa OsiekcaHapiBHA
00JIIKOBHX JOKYMEHTIB

Peectparop IOpueHko TetsiHa AHaToOJiiBHA

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




