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JaTa peectpamnii: 14-12-2023

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: MozepHisaliis 41cesbHOrO METOZY PO3PaxyHKY HaIpyXeHO- [e()OPMOBAHOTO CTAHY
KOHCTPYKTUBHUX €JIEMEHTIB PEAKTOPIB, O MiAfaHi CIJIbHIN [ii TEPMOCUIIOBUX Ta pafialiHUX I10JIiB IIPU
CTaTUYHUX Ta UUKJIIYHMX HABAHTAKEHHSX 1 HATPiBaHHSIX~ OXOJIOMKEHHSIX. YMCEbHI NOCIiIKEHHS BIVIMBY Ha
IepopMyBaHHS [IpY CKJIAJHOMY HaIIpY>KEHOMY CTaHi pi3HUX (aKTOPiB, 1110 0OMEXYIOTb ITpale3aTHiCThb
KOHCTPYKTUBHUX €JIEMEHTIB, CTBOPEHHS METOLVKMU 3 IiATOTOBKYA PEKOMEHALIN 10H0 [TOJOBKEHHS PECYPCY

iCHyI090TO0 Ta HOBITHBOTO OGJIAIHAHHS.
IToyaToK eramy: 01.2023
3akiHYyeHHs eTamy: 12.2023

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT
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InenTudikarop ROR: He zacrocosyerscs
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IV. BizomocrTi npo cniBBuUKOHaBLiB JIiP

TloBHe HaliMeHyBaHHs IOPHIHYHOI 0coou (a6o ITIB ¢izumyHO0i 0c00H): HanionanbHwii TEXHIYHMIA

yHiBepcuTeT "XapKiBCbKUN MOJITEXHIYHUN iHCTUTYT"
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VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs JIiP

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

akazemielo HayK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWTiB Ha mposeneHHs HIIJIKP)

HanpﬂM (l)iHchyBaHHﬂ: 2.1 - pyHmameHTaNbHI JOCIIIPKEHHS
Ixepesa ¢piHaHCYBaHHS

7713 - KOWITH Eep>KO0I0AKeTy
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JlociyKeHHs BIUIMBY PO3IyXaHHS, pajialiliHO-TepMiuyHOI TOB3YyYOCTi, FTa30BUX TPAHCMYTAHTIB (TeJliil, BOJIeHb) Ha

Ie(pOpMOBaHUI CTaH BHYTPilIHLOKOPITYCHUX NPUCTPOiB BBEP

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Study of the effect of swelling, radiation-thermal creep, gaseous transmutants (helium, hydrogen) on the deformed
state of VVER internals

Pedepat yKpaiHCBKOIO:

3anporOHOBAHO HOBE PiBHSHHS [J1s1 IADAMETPY IMOMKOKYBaHOCTI, 10 IIPUJATHE ONMCYBATH MTPOLLECU
HAKOIMWYEHH pafiallilHMX MOUKOIXEHb Ta BOJHEBOIO OKPUXUYEHHS Y MaTepiajli 3 TOUKU 30py MAaKPOCKOIIIYHUX
IiAXO0IiB KOHTMHYAJIbHOI MEXaHiKM MOMKOAKYBAHOCTI. 17151 GOPMYJIIOBaHHS PiBHSHHS BUKOPUCTAHO SIKiCHI aHi
eKCIIePUMEHTIB paiialiiiHOTO MaTepiasio3HAaBCTBA Ta GEHOMEHOJIOTIUHI AaHi 3 JOBrOTPUBAJIOTO 3MiHIOBAHHS
MEXaHIYHUX BJIACTUBOCTEN IIPY BOZHEBOMY OKPUXUYYBAHHI Ta JOBrOTPUBAJIOI MIlJTHOCTI IPY MEXaHIYHOMY
HaBaHTAXXEHHi Ta OIIPOMiHIOBaHHi. CTBOPEHO HOBI MiAX0Y, BLOCKOHAJIEHO METOIY YMCEJIBHOTO MOJIEIIIOBAHHS
IIPOLECIB TOBrOTPUBAJIOTO A,e()OPMYBaHHSI KOHCTPYKTMBHUX €JIEMEHTIB BHYTPIlIHLOKOPITYCHUX ITPUCTPOIB
spepHoro peakropy AEC, a came - BUropogxu. BukoHaHO po3paxyHKOBUI aHaJli3 Hallpy>kKeHOo-1e(pOpPMOBaHOTO
CTaHy BUTOPOJKU 3 YpaxXyBaHHSIM TEPMOIPY>KHUX IedopMaliili, pafialiiiHoi IOB3y40CTi, pafialiliHOro po3nyxaHHs
Ta BOJHEBOI'0 OKPMX4Y€EHHS. [ToKa3aHo, 10 MaKCMMAaJIbHi 3Ha4€HH gedopmaliil 3a 60 poKiB CKJIALyTh IPUOIN3HO
5.5%. MakcrumasibHi IepeMillieHHs] TOYOK BiJIbHOI BUTOPOJKY Ha30BHI He nepeBullyoTs 0,4 cM, BcepenuHy - 1 cMm,

1O CBiIYMTH PO MMOBIPHY BifICyTHICTb KOHTAKTY 3 IIaJIMBOM.

Pedepar aHIJ1iHCBKOIO:

A new equation for the damage parameter is proposed, which is suitable for describing the processes of
accumulation of radiation damage and hydrogen embrittlement in the material from the point of view of
macroscopic approaches of continuum damage mechanics. Qualitative data from radiation materials science
experiments and phenomenological data from long-term changes in mechanical properties during hydrogen
embrittlement and long-term strength during mechanical loading and irradiation were used to formulate the
equation. New approaches have been created, methods of numerical modeling of long-term deformation
processes of the structural elements of the nuclear reactor nuclear reactor's internal devices, namely the barriers,
have been improved. A calculated analysis of the stress-strain state of the barrier was performed, taking into
account thermoelastic deformations, radiation creep, radiation swelling, and hydrogen embrittlement. It is shown
that the maximum deformation values for 60 years will be approximately 5.5%. The maximum displacement of the
points of the free barrier outwards does not exceed 0.4 cm, inwards - 1 cm, which indicates the probable lack of
contact with fuel.
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