O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0222U000080

Jep>kaBHUH peecTpaniliHUN HOMeP: 0121U110472

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 02-01-2022

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eramny: BuszHaueHHs: KOMILIeKCY (i3HKO-MeXaHIYHUX XapaKTePUCTHK 0GOJIOHKOBUX MaTepiasiB
TEIJIOBUJIINIbHUAX €JIEMEHTIB B 3aJI€;KHOCTI Bif] CKJIaJly ra30BOr0 CEPENOBUIIA, sKa POPMY€e IPUIIOBEPXHEBUIA 1IaP, Ta
Bif] pO3Mipy 11apy.

ITouaTok eTamy: 04.2021

3akiH4YeHHs eTamy: 12.2021

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaHMEHYBaHHS IOPHAHYHOI 0cooH (a6o ITIB PpiznyHOi 0cO6H): HauioHanbHMiT HayKOBUIA

ueHTp "XapkiBcbkuil QisuKko-TexHiuHUM iHcTUTyT" HanjionanbHoi akagemii Hayk Ykpainu

Kopg, 3a €IPIIOY: 14312223

MicueBHaxo,ereHHﬂ: ByJI. AKazieMiuHa, 6ya. 1, M. XapkiB, XapKiBcbkuil p-H., XapKiBcbka 00i1., 61108, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenecbou: 380573353530, 380573351688, 380573356425

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

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

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 6ya. 54, M. Kuis, Kuiscbka 06:1., 01030, Yrpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: [Ipesuais HauioHanbHoi akagemii Hayk YKpainu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442350981

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: 2.3 - BUKOHaHHS POOIT 32 JepsKaBHUMU 11iJTbOBUMU ITPOTPaMamMu
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kinacudikanii BuzaTKiB i KpeauryBaHHs (KITKBK): 654 1030

dakTruHui 06car ¢piHaHCyBaHHA (THC. rpH.): 130.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BcraHoBJI€HHS BIUIMBY (pa30BO-CTPYKTYPHOIO CTaHY [IOBEPXHEBUX LIAPiB Cy4YaCHUX Ta IE€PCIEKTUBHUX
000JIOHKOBUX MaTePiasliB TEMIOBUAIIIBHAX €JIEMEHTIB Y KOHTPOJIbOBAHMX KUCEHb-a30TOBMICHUX CEPEOBUIAX HA

MigBUIIEHHS IX eKCIUIyaTallilHUX XapaKTEPUCTUK Ta PECYPCY

Ha3zBa po6oTH aHTIJIilICbKOIO:

Establishing the influence of the phase-structural state of the surface layers of modern and promising shell
materials of fuel elements in controlled oxygen-nitrogen media on improving their performance and resource

Pedepar yKpaiHCBKOIO:

MeTo10 KOMIIJIEKCHOTO TIPOEKTY € MiJBUIIEHHS TBEPLOCTI IPUIIOBEPXHEBUX L1apiB 0O0JIOHOK 3i criaBy Zr1%Nb
YKPaiHChKOTO BUPOOHMLTBA, 3HDKEHHS PiBHS iX HABOOHEHHS Ta MiJBUIIEHHS KOPO3ifHOI CTIMKOCTI 32 PaXyHOK
MIPOBEIEHHS XiMiKO-TepMiYHOI 06POOKY B KNICHEBO- Ta A30TOBMICHUX C€PEIOBUIAX MPU Pi3HUX YACOBUX,
TeMIIEpaTypHUX Ta [lapaMeTpax TUCKY. [lepuuii eTan po6OTH IPUCBIYEHNUI BU3HAYEHHIO BIUIMBY CKJIZly ra30BOTr0O
CepeloBUIIA Ta PEXXUMIB XiMiKO-TepMidHOI 06POOKYM Ha MEXaHi4YHi BJIACTMBOCTI Ta aKyCTUYHI IapaMeTpH 3pa3KiB
TBEJIbHUX TPy6OK 3i criiaBy Zrl%Nb. IlepcrieKTHBHUM METOIOM IiiiectipsiMmoBaHoro ¢popmysaHHs (Ha3oBo-
CTPYKTYpPHOTO CTaHy IIOBEPXHEBOTI'0 1Iapy METay € XiMiKo-TepMiuHa 06podka (XTO), 30kpema, MeTos
KOHTPOJIbOBAHOT'O TEPMOAU(Y3iiHOrO HACMYEHHS KUCHEM | a30TOM IIOBEPXHEBUX LIApiB. 32 Pi3HUM peXKUMaM B
KACHEBOMY i a30THOMY cepenioBulli mposeaeHo npouecu XTO KinbleBUX 3pa3KiB, BupidaHux 3 TBEJIbHUX TPyOOK
LMpKOHieBoro crtaBy Zrl%Nb. ITicsisa nposeneHHs XTO KisbleBi 3pa3ky CIIJIaBy BUIIPOOOBYBAJIM HA PO3TSTHEHHSL.
[NokazaHo, mo XTO He npu3BOAUTH [0 3MiHM KPUBHUX Aedopmallii, MexXi MilJTHOCTi, yMOBHOI MeXKi IIJIMHHOCTI Ta
BEJINYMHY AedopMallii 10 pyIHHYBaHHS NNOPIBHSHO 3 MEXaHIYHMMHY XapaKTEPUCTUKAMU 3Pa3KiB, 10 BUIIPOOOBYBAIU
y CTaHi IocTayaHHs. BcrtaHoBieHo, mo Bei pexkumu XTO, sKi MU BUKOPUCTOBYBAJIM B POOOTI, TPU3BOAATH IO
3MilJHEHHS [I0BEpXHEBUX IIapiB 060J10HKOBOro Marepiany TBEJly, 6€3 3HMXeHHS HOro IJIaCTUYHOCTI.
[NopiBHsAIBHUI aHAJI3 TapaMeTpiB aKyCTUYHOI eMicii npu nedopmyBaHHi 3pa3kis 3 TBEJIbHUX TPy6OK y CTaHi
noctasku i nicsst XTO y pi3HUX cepeoBULIAX i IPY Pi3HUX peXXUMax [10Ka3as, o napametpu AE BusiBunucs 6ibi
yyTaMBUMU 10 npouecy XTO Ta 3ayexats Bif, BULy CEpPeIOBUIIA, TEMIIEPATYPU Ta TPUBAIOCTI poseneHHs XTO.

Pedepar aHr1ilicbKOIO:

The aim of the complex project is to increase the hardness of the surface layers of Zr1% Nb alloy of Ukrainian
production, reduce their hydrogenation and increase corrosion resistance by chemical and thermal treatment in
oxygen and nitrogen media at different time, temperature and pressure parameters. The first stage of work is
devoted to determining the influence of the composition of the gaseous medium and the modes of chemical heat
treatment on the mechanical properties and acoustic parameters of samples of fuel pipes made of Zr1% Nb alloy. A
promising method of purposeful formation of the phase-structural state of the surface layer of the metal is
chemical heat treatment (CHT), in particular, the method of controlled thermal diffusion saturation of oxygen and
nitrogen surface layers. Under different regimes in the oxygen and nitrogen environment, the processes ofC HT
ring samples cut from the fuel pipes of the zirconium alloy Zr1% Nb were carried out. After CHT, the ring alloy
samples were tested for tensile strength. It is shown that CHT does not change the deformation curves, tensile
strength, conditional yield strength and the amount of deformation before failure compared with the mechanical
characteristics of the samples tested in the state of supply. It is established that all the modes of CHT, which we
used in the work, lead to the strengthening of the surface layers of the shell material of the fuel rod, without
reducing its plasticity. Comparative analysis of acoustic emission parameters during deformation of samples from
fuel pipes in the state of delivery and after CHT in different environments and under different modes showed that
AE parameters were more sensitive toC HT process and depend on environment, temperature and duration of
CHT.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: EkcriepuMeHTasIbHI JaHi MEXaHIYHUX Ta aKYCTMYHUX XapPAKTEPUCTHK [IPU Pi3HUX
pexumMax 06poOKU Ta CKJIaZy ra30BOr0 CEPEOBUILA IIPU XiMiKO-TepMivHil 06po6ui TBEJIbHUX TPyOOK
LIMPKOHi€eBOTO craBy Zr1%Nb

Ha3zpa HTII aHrsificbKoOI0: Experimental data of mechanical and acoustic characteristics at different
processing modes and composition of the gas medium during chemical-thermal treatment of fuel tubes of
zirconium alloy Zr1% Nb

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMaHi pe3ysbTaTH: TexHoorii, MeToay, Teopii
l'asmy3b 3aCTOCYBaHHS: SlnepHO-eHepreTUyHa raaysb
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Mopudikaris npunoBepxHeBUx mapis, IKy MPOBOJUIIN, BUKOPUCTOBYI0YM XTOGPOOKY HE MOBUHHA
IIPU3BOJUTH [0 3HIKEeHHS (i3uKO-MeXaHiYHMX BJIaCTMBOCTEN MaTepiasy 3paskiB ciiyiapy. ToMy BU3HAYanu
MEXaHiuHi Ta aKyCTH4Hi XxapakrepucTtuku nicsst XTO npu pisHiit Temneparypi (580-6500C), Tucky (10-2 -760
MM.PT.CT), TpUBasocTi npouecy (5-10 roguH), cepenopuia (KUCEeHb, a30T Ta CyMilll KUCHIO Ta a30TY) i NPOBOAUIIN

MOPiBHSAJIBHUI aHAJII3 i3 BJIACTUBOCTSIMU 3Pa3KiB Y CTaHi IOCTAaYaHHS.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: 36inbmenns o6caris Bupo6HUITBa, EKOHOMIS

eHepropecypcis, EKoHOMis maTepiaiB

BnyiuB HTII Ha moBKiJjjis:

BnposapaskeHHs1 HTII: He snpoBamxeHo

IIpakTHyHa peasnisanis HTII
IToyaTok eramy: 01.2025
3aKkiHYeHHs eTamy: 12.2025

Crnio>kuBavi NpoAyKIii: /i1 HAEK "EHEPTOATOM"

IlepcneKTHBHI PUHKHU: ATOMHO-€HepreTudHa ranysb

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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