O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0221U101285

Jep>kaBHUH peecTpaniliHUN HOMep: 0119U101186

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 18-01-2021

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: Po3poGka pekomeHaniil mog0 TexHoIorii GiHimHoi xiMikoTepMidHOi 06pO6KY TBEILHUX TPYGOK
Ta iHIKMX BUPOOIB i3 IMPKOHiEBUX CILJIABIB, gKa 3a0e3Ievye MiiBUIEHHS TPUBAJIOCTI 6€3M€YHOI eKCIITyaTallii

€JIEMEHTIB aKTMBHOI 30HU
IToyaToK eramy: 04.2020
3akiHYyeHH4d eTamy: 12.2020

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaMEHYBaHHS IOPHIAHYHOI 0coou (a6o ITIB ¢izsmuHO0i 0c00H): Disnko-MexaHidHMIT IHCTUTYT
im. I'. B. Kapnnenka HAH Vkpainu

Kopg 3a €IPIIOY: 03534506

Micue3HaxoaKeHHS: ByJ1. HaykoBa, 5, M. JIbBiB, JIbBiBCbKa 0011., 79060, YKpaiHa
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380322637049, 380322633088

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, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

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: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHcyBaHHS (THC. rpH.): 100




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka (pisnKo-XiMiuHMX OCHOB iH>KeHePii OBEPXHi LIMPKOHIEBUX CIJIaBiB y KOHTPOJIbOBAHUX [A30BUX

CepeloBUIIAX Ta METOIB OLiHKU PECYpPCY BUPOOiB aKTUBHOI 30HU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of physicochemical fundamentals of surface engineering zirconium alloys in controlled gas

environments and of methods of resource evaluation of elements of active zone

Pedepat yKpaiHCBKOIO:

[ToxkaszaHO KiHETHKY 3MiHM MacCH, TBEPOCTIi 30BHIIIHbOI i BHYTPIIHBOI IOBEPXOHD 3Pa3KiB-Kijlelb, BUPi3aHUX 3
TBEJIbHOI Tpy6KU 3i crinaBy Zr-1%Nb, sika BUroTosiieHa B YKpaiHi. [IpoaHanizoBaHO KiHETUKY POCTY 3MilJHEHOTO
IIPUIIOBEPXHEBOTO APy 3i CTOPOHNU 30BHIIIHBOI 11 BHYTPIIIHBOI TIOBEPXOHB 3pa3KiB-Kilelb 3a TEPMiYHOI 06pOOKHU B
KHUCHe- Ta a30TOBMICHOMY ra30BOMY cepefoBuILi. [JocliIKeHo BIUIMB XiMiKO-TepMiuHOi 06po6ku TBEJIbHUX TPyOOK
y KUCEHb- Ta a30TOBMICHUX [A30BUX CEPEIOBUIIAX 3 HACTYIIHMM HaCUYEHHSIM BOJIHEM Ha TPUBAJYy MIlHICTb 3a
KiMHaTHOI (20°C) Ta po60ouoi (380°C) TemnepaTyp. YCTaHOBJIEHO, 110 MOAU(IKyBaHHS NIOBEPXHi 3pa3KiB-Kijlelp 3i
craBy Zr-1%Nb y kuceHnb- Ta a30TOBMICHUX CEpeIOBUILAX BIIJIMBA€ HA HACUYEHHS iX BogHeM. [Ioka3aHO BIIUB
3MilJHEHHSI [IPUIIOBEPXHEBUX IIAPiB MeTajly 3pa3KiB-Kijiellb esleMmeHTaMu BTinieHHs (O, N) B pe3ysibTaTi BUKOHAHHS
XTO Ha ix TpuBaly MilIHICTb Ta LUKJIiYHY JOBrOBIYHICTb 32 KiMHaTHOI Temnieparypu (20°C). [TokasaHo, 10 HAsIBHICTb
PO3YMHEHOr0 B METaJli 3pa3KiB BOJHIO 3 KOHLeHTpalieo ~2100 ppm 3a KIMHaTHOI TeMIIEPATypy IIPAKTUYHO He
BIIJIMBa€ Ha MEXaHiyHi BlacTUBOCTI craBy Zr-1%Nb, a 3a Temneparypu 380°C 36isbIye HOro IJ1aCTUYHICTb.
Iu@yailiHi KNCHEBMICHI Iapyu Ha LUPKOHieBOMY CIlIaBi Zr-1%Nb nepemkopkaioTh PO3YMHEHHIO BOJHIO Y MeTaJli
3pa3kiB. A30TOBMIiCHI Au(Yy3iliHi apu Ha MPKOHiEBOMY cIIaBi Zr-1%Nb 1ie 6inbiie, Hi’XK KICHEBMICHI,

[IEPEIIKOIKAIOTh PO3YMHEHHIO BOJHIO Y METaJli 3pasKiB 3a HAABHOCTI CYLIJILHOI HE MOMKOAKEHOI HITPUIHOI IIJIiBKU.

Pedepar aHI1iliCbKOIO:

The kinetics of changes in the mass, hardness of the outer and inner surfaces of the ring samples cut from the fuel
tube made of Zr-1%Nb alloy, which is manufactured in Ukraine, is shown. The growth kinetics of the hardened
near-surface layer from the outer and inner surfaces of the ring samples by heat treatment in an oxygen- and
nitrogen-containing gaseous atmospheres are analyzed. The influence of thermochemical treatment (TCT) of fuel
cladding tubes in oxygen- and nitrogen-containing gaseous media with subsequent hydrogen saturation on long-
term strength at room (20°C) and working (380°C) temperatures has been studied. It was found that the
modification of the surface of the sample-rings from the alloy Zr-1%Nb in oxygen- and nitrogen-containing media
affects their hydrogen saturation. The influence of strengthening of near-surface metal layers of sample-rings by
elements of embodiment (O, N) as a result of TCT performance on their long-term strength and cyclic durability at
room temperature (20°C) is shown. It is shown that the presence of dissolved in the metal samples of hydrogen
with a concentration of ~ 2100 ppm at room temperature has little effect on the mechanical properties of the alloy
Zr-1% Nb, and at a temperature of 380 ° C increases its ductility. Diffusion oxygen-containing layers on the
zirconium alloy Zr-1% Nb prevent the dissolution of hydrogen in the metal of the samples. Nitrogen-containing
diffusion layers on the zirconium alloy Zr-1% Nb even more than oxygen-containing, prevent the dissolution of
hydrogen in the metal of the samples in the presence of a continuous undamaged nitride film.

Inpekc YIK: 669.296, 669.296:621.785.062
Koau TeMaTHYHHUX PYyOPHK: 53.37.35.29
KepiBHUKH po6oTH

BiacHe IIpizBue Im'sa I1o-6aTbKOBI: ®enipko Bikrop Mukosnaiiosuy



HaykoBu# CTyHiHB.z, T. H.
BuyeHe 3BaHHSI: YwieH-KOD.
InenTudikarop ORCID ID:

JonaTkoBa iHdopmais:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII ykpaiHCBKOIO: TexHOMOriYHi pekoMeHAaLii o0 XiMiko-TepmiaHoi 06po6ku Tpy6ok TBEJIB 3

LIMPKOHi€BOro cruaBy Zr1%Nb.

Haszsa HTII anrJificbKo10: Technological recommendations for thermochemical treatment of fuel cladding

tubes from zirconium alloy Zr-1%Nb.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3ysbTaTH: TexHoJorii, Marepianu

T'asy3s 3aCTOCYBaHHS: 72.19 JlocifKeHHsI i1 eKCIiepIMeHTabHi po3po6Ku y cdepi iHImMX NPUPOIHIIHX i

TEeXHIYHUX HayK (0OpOOJIEHHS Ta HAHECEHHS IOKPUTTIB Ha MeTasu).
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Ycranosneno, mo moaubikyBaHHs MOBEPXHi 3pasKiB-Kijiellb 3i cruiaBy Zr-1%Nb y kuceHb- Ta
a30TOBMiCHUX CEPEJOBUILAX BIIJIMBAE€ HA HACUYEHHS iX BOJHEM. [I0Ka3aHO BIUIMB 3MilJHEHHS [IPUIIOBEPXHEBUX
1apiB MeTasy 3paskKiB-Kiselb esiemeHTaMu BTisieHHs (O, N) B pesysibTaTi BukoHaHHs XTO Ha ix TpuBasny MilHICTb Ta
LIMKJIIYHY JJOBrOBiUHICTb 32 KiMHaTHOI Temnepatypu (20°C). locizpKeHo BIIJIUB XiMiKO-TEPMiuHOI 06pOOKU
TBEJIbHUX TPYOOK y KUCEHb- T a30TOBMiCHUX ra30BUX CEPEIOBUIIAX 3 HACTYITHUM HAaCUYEHHSIM BOJHEM Ha

TpuBasy MinHicTs 3a kimHaTHOI (20°C) Ta po60oyoi (380°C) Temmneparyp.
ComniannbHO-eKOHOMIYHA crpsiMmoBaHicTh HTII: Toninmenns crany HaBKOJMIIHBOTO CEPELOBUIA
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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