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II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: IIposeneHHs 4iCeIbHOTO NOCIIIKEHHS OCOBINBOCTEl yTBOPEHHSI | IePepO3IO iy 3aIMIIKOBUAX

HAIIpy>X€Hb B 30Hi KOMIO3UTHUX 3BapHUX 37€,E[H3Hb B r[poueci BUTOTOBJIEHHS i eKcnﬂyaTauii’
IToyaToK eramy: 03.2020
3akiHYyeHHs eTamy: 12.2020

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (200 ITIB Pi3zuyHOi 0CO0H): [HCTUTYT €1EKTPO3BAPIOBAHHS
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dopma BaacHoOCTI:
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Poamip opranisarii:
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270
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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:

JlociKeHHs BIJIUBY OCOOJIMBOCTEN PO3IIOAiNY 3a/IMIIKOBUX HAIIPY>KEHb B 30HI KOMIIO3UTHUX 3BAPHUX 3'€[JHAHb Ha

PO3paxyHKOBY OIiHKy MilIHOCTi i pecypcCy esleMeHTiB 00JIaiHaHHS aTOMHUX €JIEKTPOCTaHIIil.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of the influence of the characteristics of the distribution of residual stresses in the zone of composite
welded joints on the calculated evaluation of the strength and life of the elements of the equipment of nuclear
power plants

Pedepat yKpaiHCBHKOIO:

JI7151 KOMIIO3UTHHUX 3BapHUX 3'€JHaHb (3'€JHAHHS NaTpyOKa 3 KPUIIKOIO Kopiycy peakropa BBEP-1000 i 3’ejHaHHS
KOJIEKTOPY 3 IaTPyOKOM KOPILyCYy IlaporeHeparopa) po3po6iieHi CKiHueHO-eJleMeHTHI MofierIi, SIKi BpaXOBYIOTh
pizHMIIO Ternynodi3sNYHUX Ta MEXaHIYHMX BJIACTMBOCTEM OCHOBHUX MaTepiajliB KOHCTPYKLUIMHUX €JIeMEHTIB, 110
3'€IHYIOThCSI, @ TAKOK 3BaPIOBAJIbHUX i HAIJIaB/IIOBAJIbHUX MaTepiaiB. Mogesti TakoXX BpaxOBYIOTb CKJIATIHY
reoMeTpilo eJIEMEHTIB 3'€[IHaHb i IOCIIiIOBHICTb BUKOHAHHS 3BaPHUX [TPOXOiB Ta HaIlJIaBJI€Hb, 10 JO3BOJISE
OTPMMATH PO3B’S130K 3aJja4i TEPMOITIACTUYHOTO AedOPMyBaHHS MaTepiay B pe3yJbTaTi OCiI0BHOTO
IIPOCTEXXEHHS KiHeTUKU YTBOPEHHS! i PO3BUTKY HallpyKeHb Ta IedopMaliiil B [IpoLeci 6araTonpoxigHoro
3BapIOBaJIbHOrO HAarpiBy. [IpoBeeHi YncebHi JOCIIIPKEHHS 1 OTpUMaHi po3Nnofiau MiKpOCTPYKTYPHOTO (pa3oBOro
cknany B 3TB narpy6kis 3'enHanb (ctanb 20 i ctanb 22K ¢peputHoOro kiacy), a Takox B 3TB ocHOBHOro marepiany
KpULIKYU KopIycy peaktopa (ctanb 15X2HM®A nepaitHoro knacy). BusHadueHo, 10 1py HeJJOCTaTHbOMY PiBHi
IIOTIEPEHbOTO MifirpiBy MOKJMBe YyTBOPEHHS B 3TB KOHCTPYKLIMHUX €JIeMeHTIB 3 (pepUTOo-NepsliTHUX MaTepiais
MapTEHCUTO-O0EMHITHOI CTPYKTYPH, i BiATIOBIIHO CKJIaAHOTO HEOLHOPIIHOTO PO3NOIily 3aJIMIIKOBUX HANIPY>KEHb B

30Hi 3BapPHOTro0 3'€IHAHHA 3 XapaKT€PHUMMU JIOKaJIbHUMU 30HAaMU HANPYX€Hb CTUCKY 4epe3 YTBOPEHHS 3arapTOBAHUX
CTPYKTYp

Pedepar aHIJ1iHCBKOIO:

For composite welded joints (connection of the pipe with the cover of the reactor body WWER-1000 and the
connection of the collector with the pipe of the steam generator body) finite-element models have been developed
that take into account the difference between thermophysical and mechanical properties of the connecting
materials. , as well as welding and surfacing materials. The models also take into account the complex geometry of
the joints and the sequence of welds and surfacing, which allows to obtain a solution to the problem of
thermoplastic deformation of the material as a result of sequential tracking of the kinetics of formation and
development of stresses and strains in multi-pass welding. Numerical studies were carried out and the
distributions of the microstructural phase composition in the HAZ of the connection pipes (steel 20 and steel 22K
of the ferrite class), as well as in the HAZ of the main material of the reactor vessel cover (steel 15X2NMFA of the
pearlite class) were obtained. It is determined that with insufficient level of preheating the formation of structural
elements from ferritic-perlite materials of martensitic-bainite structure is possible in HAZ, and accordingly
complex inhomogeneous distribution of residual stresses in the zone of welded joint with characteristic local
zones of compressive stresses due to formation of hardened structures
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Koau TeMaTHYHHX PYyOPHK: 45.45.01
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