O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0220U102079

Jep>kaBHUH peecTpauiliHUI HOMeP: 0116U006497

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 08-03-2020

II. Etran BukoHnauus JiP
Homep erany: 4

Ha3sBa eramny: BuzHaueHHs ONTUMAaIbHUX PEXUMIB XiMiKO-TepMiuHOI 06po6KuU rpu HopMyBaHHI
MO 1(}piKOBAaHOTO MAPY B TBEJIbHUX O00JIOHKAX 3i cIlyIaBy Zr1% Nb ykpaiHCbKOro BUPOOHUIITBA, SKi IPUBEAYTh 1O

301/IbIIEHHS PECYPCY 3@ PaXyHOK 3HMKEHHSI LIBUJIKOCTI KOPO3ii i IOTJIMHAHHS BOJHIO
IToyaToK eramy: 02.2019
3akiHyeHHs eTamy: 12.2019

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, 1, M. XapkiB, XapKiBcbKuil p-H., XapKiBcbka 0671., 61108, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380573351688, 380573353530

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 ynpasiiHHS:

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

7713 - KOWTH ep>KO0I0A KeTy

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

dakTuyHui 00car ¢piHaHCYBaHHS (THC. TPH.): 145




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3BuTOK Ta 3acTOCyBaHHS €(PEKTUBHUX METO/IiB BUSHAYEHHS pecypcy BUPOOiB 3 LMPKOHIEBUX CIJIaBiB B YMOBAX,

110 HA6IVDKEHI 10 peaKTOPHUX

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development and application of effective methods of determining resource products from zirconium alloys in
conditions close to the conditions of operation of the reactor

Pedepar yKpaiHCBKOIO:

BuroroBsieHo napris 3paskiB 3i criaBy Zrl%Nb, sika noTiM npoiiia XiMiko-TepMiyHy 06pO6KY B KOHTPOJIbOBAHUX
KHUCEHb- i a30TOBMICHUX CEPELOBULIAX 33 PEeXXUMaMU, 10 6yiu BusHadeHi. XTO iCTOTHO 36i7bllye TBEPLICTD
IIOBEPXHEBOTI0 MIAPY 3Pa3KiB CIVIaBy LIMPKOHIIO i HE IPU3BOAUTE 4O 3MEHIIEHHS MEXaHIYHUX BJIACTUBOCTEN i
IIOMITHOI 3MiHM aKyCTUYHUX BJIaCTUBOCTEN MaTepiainy. [IpunosepxHeBi MonudikoBaHi mapH, ki GopmyoTbCs B
npoueci XTO y a30THOMy cepenoBUILi TIOMITHO 3MiHIOIOTh XapaKTeP 3aJI€’KHOCTI 3MiHM IIPMPOCTY Bifl 4acy Ha
BCbOMY IIPOT3i OKUCIEHHS. BcTaHOBJNEHO, 10 HAN6ibII e(DeKTUBHUMU pesxkuMamu XTO 11 3MeHIIeHHS
OKHCJIEHHSI 3pa3KiB 3i crnaBy Zr1%Nb e o6pobka B cepenosuiLi a3oTy. [licyis 06po6Ky 3pa3KiB abCOMIOTHI 3HAYEHHS
IIPUPOCTY Baru maTepiasly Ipy oKuCJIeHHi Ha NoBiTpi npu Temneparypi 5500C npotsrom 100 roguH 3MEHIIYIOTbCS
Biz 1,5 10 2,5 pasiB BiANOBiAHO B MOPiBHSHHI 3 HEOOpOOIeHNMY 3pa3kamu. [TokasaHo, mo XTO 3paskiB criaBy
LIJUPKOHIIO B CEPENOBUILi KMCHIO Ta a30Ty CIIPHSE 3MEHIIEHHIO [TOIJIMHAHHS 3pa3kamMu BOAHI0. Haibinbm
epexkTuBHUM pexxumoM XT 06po6KH B cepelioBULLi KUCHIO BUSIBUBCS peskuM: Temrieparypa 580°C ta Tuck P =110-4
MM.PT.CT. yIpogoBx 3,0 rofiyH, sIKAil 3MEHIINB [IOTJIMHAaHHS BOJHIO B 3,3 pa3u (#o KoHueHTpauii 120ppm) B
NOPiBHSIHHI i3 3pa3kamy, sIKi He ponuum XTO (400ppm). [TokazaHo, mo moaudikallis NOBEPXHi TBEJIbHUX TPYOOK 3i
craBy Zr1%Nb misxom XTO € onHUM 3 e(peKTUBHUX METO[IiB 3MEHIIEHHS BIJINBY IPUYKH, SIKi IPU3BOIATD [0
Ierpanauii BJ1acCTUBOCTEN MeTasy TBeJbHOi TpyoKu. [lepeBaroio po3pobs1eHOoro MeToa 306ibIIEeHHIO pecypey
000JIOHOK TBEJIiB € MOKJIMBICTb BUKOPUCTAHHS IOTO B iCHYI0Yill TEXHOJIOTII HIJIIXOM 3MiHM CE€peOBUILA

TepMOOOPOOKY Ha 3aKJIIOYHOMY €Talli OTPUMaHHS TPYOOK.

Pedepar aHIJIiHCBKOIO:

A batch of samples was made from Zr1% Nb alloy, which then underwent chemical-thermal treatment in
controlled oxygen and nitrogen-containing media according to the regimes that were determined in the work.
CTO significantly increases the hardness of the surface layer of zirconium alloy samples and does not lead to a
decrease in mechanical properties and a noticeable change in the acoustic characteristics of the material. The
near-surface modified layers that are formed in the samples during the CTO process in a nitrogen medium
noticeably change the nature of the dependence of the growth increment on time throughout the course of
oxidation. It has been established that the most effective CTO regimes for reducing the oxidation of samples from
Zr1%Nb alloy are processing in a nitrogen medium. After processing the samples, the absolute values of additional
weight, of the material during oxidation in air at 550° C for 100 hours decrease from 1.5 to 2.5 times, respectively,
compared with untreated samples. It is shown that the chemo-chemical structure of zirconium alloy samples in an
environment of oxygen and nitrogen helps to reduce the absorption of hydrogen samples. The most effective
regime for the chemical-thermal treatment in oxygen was the regime: temperature 580°C and pressure P = 1¢10-4
mm for 3.0 hours, which reduces hydrogen absorption by 3.3 times (to a concentration of 120ppm) compared to
samples that did not pass CTO (400ppm). It is shown that surface modification of Zr1%Nb alloy tubes by CTO is
one of the effective methods to reduce the influence of factors that lead to degradation of the properties of the
metal of the tubes. The advantage of the developed method to increase the resource of the cladding of fuel rods is
the possibility of using it in the existing technology by changing the heat treatment environment at the final stage
of obtaining the tubes.



Inpekc YIK:621.039.3; 621.039.554; 621.039.8.002, 621.039.53.
Koau TemaTHYHHUX PYOPHK: 58.29

KepiBHHUKH po6OTH

Biacue IlpizBuuie Im's I10-6aThKOBI: Ctoes [TeTpo Lniv
HayKkoBH# CTYIiHb: 1. G.-M. H.

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



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

Ha3zga HTII ykpaiHCBKOIO: [laHi, 10 BU3HAYAIOTH BIJIUB Pi3HUX PEKMMIB XiMiKO-TEPMI4HOI 06POGKH
IIMPKOHI€BUX 3Pa3KiB, SKi BUpi3anu 3 TBEJIbHUX 000JIOHOK, Ha MIBUAKICTb KOPO3ii i IOIJIMHAHHS BOJHIO Ta PiBEHb

MEeXaHIYHUX XapaKTePUCTHUK

Hassa HTII aHr/1ificbKO¥0: Data determining the effect various modes of chemical-thermal treatment of
zirconium samples that are cut from fuel claddings on the rate of corrosion and absorption of hydrogen and the
level of mechanical characteristics

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMaHi pe3yJbTaTH: TexHoOTii

l'asmy3b 3aCTOCYBaHHS: SlnepHO-eHepreTUyHa raaysb
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Oco6nuBicTs nanux BIMBY Pi3HUX PEKUMIB XiMiKO-TEPMIYHOI 0GPOOKM IIMPKOHIEBUX 3Pa3KiB, SIKi
BUpi3asy 3 TBEJIbHUX OO0JIOHOK, I10J1Ira€e B TOMY, 1110 BOHM OTPYMAaHi Ha IificTaBi NOPiBHSJIbHUX €KCIIEPUMEHTIB (3i
3pa3KaMU y BUXiTHOMY CTaHi) 10 IPMPOCTY Baru, 3MiHU MEXaHI{YHUX XapaKTE€PUCTHUK, aKyCTUYHUX I1apaMeTpiB I1pu
IIOETAIHOMY OKUCJIeHHI Ipu Temnepartypi 5500C nporsirom 100 roguH i HaBogHeHI npu Temneparypi 4500C

MIPOTATOM 2 rOVH

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoayKuii (Matepiasis,

TEXHOJIOTI! TOMIO) AJ1s1 3a0€3MeYeHHs eKCIIOPTHOrO OTEHIialy Ta 3aMillleHHIO IMIIOpPTY
BnyiuB HTII Ha moBKiJjjis:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 02.2019
3akiHYeHHs eTamy: 12.2019
Crnio>KuBavi NpoAyKuii: /11T HAEK «<EHEPTOATOM»
IlepcreKTUBHI PUHKH: ATOMHO-€HEPreTHYHA rasysb
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOThHCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH: [IpaBa He HAAIOTHCS
HasiBHicTb Gi3Hec-mJiaHy: Hi
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS: Hi
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:
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IlepeJtik 0Cci0O-BHKOHABILiB
€pdimos OsekcaHnp AHATOJINOBUY
AnppieBcrka Hartansa ®enopisaa
BacunbeB Anapint OnekcaHgpoBud
Benukoauuit Onekciii MuxkosaiioBu4
(k. ¢.-m. H.)

Komnogiit Irop BikropoBry
Kouppartos Osnekcangp OsnekcaHIpoBUY
Mazsin Osnekcangp IsanoBu4

[Tanos Bonogumup AHIpiioBAY
Croes Iletpo lnniy

Tanutopa Ipuna I'puropisna
TuxoHoBCKM1 Muxaiyio AHIpioBUY

TuxoHoBcbKa TeTgHa MuxarnaiBHa

BigmoBigasbHUH 32 MiATOTOBKY Croes IleTpo Inniu
00JIIKOBHX JOKYMEHTIB
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