O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0217U002146
Jep>kaBHUH peecTpauiliHUIl HOMeP: 0116U006593
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 23-01-2017

II. Etran BukoHnauus JiP
Homep erany:

Ha3ssa eramy:

IToyaTok eramy:
3aKkiHYeHHs eTamy:

Buz 3BiTHOrO JOKyMEHTa:

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHyBaHHS IOPHUAUYHOI 0coou (a60 ITIB ¢izmyHOi 0c00H): HauionanbHMil HAYKOBUIA

LeHTp "XapkiBcbkuil Qisuko-TexHiyHuy iHctutyT" HAH Ykpainu

Kopg 3a €IPIIOY: 14312223
Micue3HaxoaKeHHS:

dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs
Po3mip opranisamii:

Tenedon: (057)335-37-74, (057)335-38-12

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



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: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

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): 6541050

dakTHyHui 00car ¢piHaHCyBaHHA (THC. IpH.): 200




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimkeHHs 3aKOHOMIpHOCTEe! niepeopieHTallii riipumis B 060JI0HKaxX TBeJIB 3 Zr-1%Nb

Ha3sBa po6oTH aHIJIilICbKOIO:

Research into relationships of hydride reorientation in Zr-1% Nb fuel rod claddings

PedepaT ykpaiHCbKOIO:

[IpoBeneHo rigpyBaHHs 060JI0HOK MaKeTiB (aX 10 400 ppm), NpoBeeHi BUTPOOYBAaHHS HA MePEeOpieHTAlliI0
rizpupis B 060710HKax (Zr-1%Nb) MakeTiB TBeJliB 1ig TUCKOM 3, 4 Ta 5 MIla npu BUNpo6yBaHHSX, SKi iMiTyl0Th
nepeBaHTaxeHHs1 BSIT 3 rpaHnyHUM HarpiBaHHSIM 0060710HOK 10 410 °C (pesxum 1); nposeneHi meTanorpadiusi
IOCTiIKEeHHS] 000JIOHOK MaKeTiB [10 i Iicsisl BUITpoOyBaHb Ha II€PEOPieHTALLi0 MigpuAiB M0 pexxumy 1; no
MeTasiorpadiyHuM 306paKEHHSIM CTPYKTypU 0yJ10 BU3HAY€HO KoedillieHT opieHTallii rinpuiB B 060J10HKaX MAKeTiB
TBEJIiB, Ki IPOMIIIIN BUIIPOOYBAHHS 110 peskuMy 1. TakoK nposeneHi MexaHiuHi BUITPOOYBaHHS 3pa3KiB IIpU
temrepatypax 20 °C, 180 °C Ta 350 °C, BupizaHMX 3 MaKeTiB TBeJIiB MiJ BHYTPilIHiM THCKOM (3,0; 4,0 Ta 5,0 MIla) 3
rifpoBaHUMU 000JI0HKaMu Zr-1% Nb, 1m0 npoiimny BUunpo6yBaHHs Ha NepeopieHTallilo rinpuiB,0 BcTaHOBIEHO, IO
IIpYU KOHLEHTPalii BoAHI0 MeHue 150 ppm BUNpoOyBaHHs Ha nepeopieHTauio rinpugis (P293K = 3, 4 i 5 MIla) ne
IIPU3BOJATH [0 3HAYHOI 3MiHM KoedillieHTa nnepeopieHTali rinpuzis, sikuiil He nepesuinye 0,17. 3 MigBUIIEHHSIM
BMICTY BOZIHIO B 060JI0HKax KoeilieHT pi3ko 3pocTae 10 0,52, 110 MOXe [IPUBECTH /10 BOJHEBOTO OKPUXUYEHHS. 3
nigBuIeHHIM BMicTy BogHIo noHaz 300 ppm koedilieHT opieHTawii rinpuzis 3poctae 1o 0,82, mo € HeGe3NeYHUM 3

TOYKM 30py BOJIHEBOTO OKPMXYEHHS i I0JaIbUIOr0 PyHHYBaHHS 060JI0HOK TBEJL.

Pedepar aHr1ilicbKOIO:

Zr-1% Nb dummy rod claddings were hydrogenized (up to 400 ppm). The reorientation testing of hydrides in
claddings under pressure 3, 4 and 5 MPa under conditions simulating the reloading of spent nuclear fuel with the
heating level up to 410 °C (mode 1) were carried out. The metallographic tests of claddings were carried out before
and after tests on reorientation of hydrides under mode 1. Metallographic pictures of the structure allowed to
reveal hydrides orientation factor in claddings of dummy fuel rods that were tested under mode 1. Samples were
cut out from hydrogenized Zr-1% Nb claddings of dummy rods under internal pressure (3, 4 and5 MPa) that were
tested on hydride reorientation. These samples were mechanically tested at temperatures 20, 180 and 350 °C. It
was established that at the hydrogen concentration less than 150 ppm tests on hydride reorientation (P(293K) = 3,
4 and 5 MPa) do not result in significant changes in hydride reorientation factor which does not exceed 0.17. With
increasing of hydrogen content in claddings, the factor increases sharply to 0.52, that can result in hydrogen
embrittlement. With increasing hydrogen content over 300 ppm hydrides orientation factor increases to 0.82, that
is dangerous from the point of view of hydrogen embrittlement and subsequent damage of fuel rod claddings.

Impexc YIK: 621.039.738:66.066.1, 621.039.59

Koau TemaTHYHHUX PYOPHK: 58.91.19

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aTbKOBI: Uepnsesa Tersna [TaniBHa
HaykoBHH CTyIiHb:

Buene 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamist:



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

IX. Bi6siorpadivyHuii onuc

1.KpacHopyupkuii V. C., Uepnsiesa T. I1., Crennanenko O. M., ITetresnsrysos I. A., Cnabocmiupkas O. O.. 3BiT:
"[1IporHo3yBaHHS [10BEIiHKY 0O0JIOHOK BiflIPalibOBaHOTO SIEPHOrO NaJMBa 3 ypaxyBaHHIM Aerpaganii ix
BJIACTMBOCTEM BHACJIJOK BOJHEBOTO OKPUXYEHHS [IPY MIOBOXEHHI 3 BiiNpallbOBAaHMUM $I€PHUM I1aJIMBOM Ta
TPUBAJIOMY CyxoMy 36epiransi #ioro". Etamn 3. "PO3BHTOK MOJIe/IbHUX ySIBJIEHb IIPO II€peOpieHTALiO IiipriB i
BOJHEBOMY OKPUXUYyBaHHI JMPKOHiIEBUX KOMILIEKTy04uX BAII npu nosomkenHi 3 BAII i loro TpuBasoMy Cyxomy
36epiranHi. [Iporao3yBaHHs NoBeiHKU 000710HOK BSIIT 3 ypaxyBaHHSIM Jerpajatiii ix B1acTUBOCTEN TPU
noBopKeHHi 3 BAII i itoro TpuBanomy cyxomy 36epiranHi. [1ifroToBka KOMIJIEKTY 3BiTHOI JOKyMeHTaLjl." - (3a
morosopoMm Big 02.03.2015 p. N2 K-6-22 /2015). - Homep mep>kaBHoi peectpauii 0113U005749, Ius. N2 12-3-353. -
XappkoB.- 2015. 2. Chernyaeva T. P., Grytsyna V. M., Krasnorutskyy V. S., Redkina A. P., Petelguzov L. A,,
Slabospitskaa Ye. A.. Effect of Fuel Rod Cladding Temperature and Stressed Conditions on Hydride Reorientation
// Program and Abstracts: 18th Inernational Symposium on "Zirconium in the Nuclear Industry". May 15-19, 2016.
The Westin Hilton Head Island Resort and Spa, Hilton Heat Island, SC, USA. - 2016. - P. 76-77. 3. I'puniuiHa B. M.,
Knumenko C. I1., Uepnsiesa T. I1.. Biusgaue Bomoposa Ha TepMo3azc ciiasa Zr-1%Nb / / Borpockl aTOMHOM HayKHu.
Cepus "Ousrka paguanvOHHBIX IOBPEXAEHUN U pafgranoHHoe Mmarepuanoseaenue”(102). - 2016. - N22. - C. 54-57.
4. benam M. M., Iletenpry3os I. A., CaBuenko B. I, Kinumenko C. I1.. BracTuBoCTi MmaTepiayy 3BapHUX IIBIB 3i CIIJIaBy
Zr-1% Nb 3 nigBuieHUM BMiCTOM KUCHIO // Di3nko-xiMiyHa MeXaHika MaTtepiasiB, ClieliaIbHUNA BUITyCK
"TIpo6emu Kopo3sii Ta MpOTUKOPO3iiiHOro 3axucTy marepianis. - 2016. - N2 11. - C. 101-106. 5. . Benam M. M.,
I[Terenprysos I. A., CaBuenko B. I., Knumenko C. I1.. BiactuBocTi maTepiasny 3BapHUX IBIB 3i crinaBy Zr-1% Nb 3
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