O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0215U006143

Jep>kaBHUH peecTpauiliHUI HOMeP: 0113U004123

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 23-02-2015

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: BinnpaioBanHs BUGpaHUX METOZIB Olep>KaHHsI TOKPUTTIB HA LIMPKOHIEBUX MaTepiajax i MakeTax

TPYO (CTPYKTYpPa, BIACTUBOCTI)
IToyaTok eramy: 01.2014
3akiH4YeHHs eTamy: 12.2014

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0coou (a00 ITIB ¢izuyHoi 0c06H): HauionansHuil HayKOBUIA

ueHTp "XapkiBcbKuil (isuko-TexHiuHui inctutyT" HAH Ykpainu
Kopg 3a €IPIIOY: 14312223

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: (057) 335-68-25

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [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: 2.3 - BUKOHaHHS POOIT 32 JepsKaBHUMU 11iJTbOBUMU ITPOTPaMamMu
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

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

dakTuyHHi 06car ¢piHaHCYBaHHS (THC. IpH.): 120




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[ligBuineHHs pecypcy poboTu BUPOOIB i3 Zr-CI1aBiB, B T.4. 000510HOK TBEJI misixom razoguysiitHoi Ta ioHHO-

I171a3MOBOi OOPOOKM NOBEPXHI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The increase service life of Zr-alloys products, including the coat of fuel elements by gas-diffusion and ion-plasma

surface treatment

Pedepar yKpaiHCBKOIO:

CtBopenHs AEC i3 peakTopamy MiJiBUIIEHOi IIOTY>KHOCTI, lepexif 1o 6inbll TpyuBanux KamnaHiii TBEJI 3 6isbin
BHCOKUM BUTOPSIHHSIM MAJIMBA, a TAKOX [0 PEKMMIB POOOTU PEAKTOPIiB 3 MaHEBPYBAHHSIM IIOTY>KHOCTI CYyTTEBO
301bIIYIOTh HABAHTAKEHHS Ha LIMPKOHIEBI CIJIABY, SKi € OCHOBHMM KOHCTPYKLIMHUM MaTe€PiaIoM aKTMBHOI 30HU
ATOMHMX PEAKTOPiB Ha TEIJIOBUX HEUTPOHAX. JI71s1 36ibIIEeHHS pecypcy POOOTH Ta NEPELKOIKAHHS PYHHYBAHHIO
060s10HOK TBEJI, sIKi 3a3Ha0Th BIIJIMB BUCOKUX HAIIPYT, TEMIIEPATYP Ta KOPO3ii IPONOHYETHCS [IONIEPeIHE
OKMCJIEHHS T HAHECEHHS [TIOKPUTTIB. B po0OTi BifgpanpoBaHi IpoLecy OKUCIeHHs ciaBy ZriNb npu
temneparypax 300 - 550 oC B IMPOKOMY [Jialla30Hi TUCKY KMCHIO 3 ITONIEPEAHbOIO iX BiIKaYKOIO 10 TUCKY 6,6x10-3
[Ta. 3anporioHoBaHa 6isblI SIKiCHA CXeMa [ToNIepeHbOr0 OKUCIIEHHS, sIKa CYTTEBO Bipi3HIETHCS Bifl HABEEHUX Y
nateHTtax P@ Ne 2382120, PO N2 2199607, PD N 2298049. BctaHOBJIEHO, 1110 TOBIIMHA Ta SIKiCTh CPOPMOBAHOTO
OKCHUJIy 3JIESKUTB Bill 4aCy OKUCJIEHHS OijbIlle HIK Bifl TUCKY KMCHIO B PEaKLiliHill Kamepi. BunpobyBanHs
MEXaHIYHUX BJIACTUBOCTEN [OBEJIN, 0 IPOBEAEHHS MONEPEHbOTO OKUCIIEHHS (PPAarMeHTIiB BUPOOiB 3 IUPKOHIE€BUX
CIIJIaBiB B ONITMMaJIbHAX YMOBAaX [IPU3BOAUTD 1O 30i/IbIIEHHS MEXXU IIJIMHHOCTI, MilTHOCTI Ta nofoBxeHHs1. Takuit
PEXKUM OKHUCJIEHHS €(DEKTUBHO 3aXUIa€ LIUPKOHIEBI CIIJIaBU Bifl MOJAJIbIIOI KOPO3ii B OBITPi 4O TeMIlepaTyp He
MeH, gk 500 oC. BBelleHHS B OKCUIHY IJIiBKY €JIEMEHTIB 5-i Ipynu He NPU3BEJIO 40 3HAYHOTO MiABULIEHHS
KOPO3iMHOI CTIMKOCTi IUPKOHII0. 3aXMCT IMPKOHiIEBUX BUPOOIB Bij, OKUCJIEHHS IIpU TeMIlepatypax Buie 3a 500 oC
MOXe 3a0€e3[1eYUTH HAaHECEHHS BaKyyMHO-IyTOBUX IIOKPUTTiB. Ha ¢pparmeHTax TBeJIbHUX TPYOOK i3 criaBy ZriNb
6ynu cpopmonani nokputts Cr, CrAlx, ZrN, ZrON, ZrOx, CrN, (Ti0.48Zr0.18A10.17Nb0.09Y0.08)N ta gocmimkeHi ix
MexaHi4yHi BJIaCTUBOCTI. BCTAaHOBJIEHO, 110 HAHECEHHS IOKPUTTIB IPU3BOAUTH A0 MOJINIIEHHS MEXaHIYHUX
BJIaCcTMBOCTE. [IpoBeieHO BUIIPOOYBAaHHS 3Pa3KiB LIMPKOHIEBOTO CIJIABY 3 IOKPUTTSIMU NIPU OKUCJIEHH] Ha NIOBITpi
npu temnepatypax 500 Ta 600 oC npotsirom 100 ropux Ta 800 oC npoTsirom 25 roguH. 3pasku 6e3 NOKPUTTS Micis
BUIIPOOYBAHb OKUCJIIOIOTHCS TA PYHHYIOTbCS 3 OCUIIAHHSIM OKCUJLY, TOJi SIK IIOKPUTTS 3aXUIAI0Th 3Pa3KU Bif
Ierpapauii 3a IUx TeMIeparyp Ta IIpOTIroM BChOTO Yacy BUIIpOoOyBaHb. Haiibinbul epeKTUBHUMU 3 YCiX
IOCJiI)KEHUX KOHJIEHCATIB JJ1s1 3aXUCTY LIUPKOHIEBUX BUPOOIB € IOKPUTTSI XPOMY Ta MOro HITPUAiB. 3aCTOCYBaHHS
BiANIpalbOBaHMUX TEXHOJIOTIH O3BOJIUTH 30ibIIUTH PECYPC LUPKOHIEBUX CIIJIABiB B GL/IbII SKOPCTKUX YMOBAX

eKCIlTyaTalji.

Pedepar aHr1iliCbKOIO:

Making the atomic power station with reactors of raised power, transition to more long campaigns of fuel
elements with higher burning out, and also to operating modes of reactors with power maneuvering essentially
increase a loading on zirconium alloys which are the basic constructional material of a fissile region of thermal
neutron nuclear reactors. For augment of a resource of operation and prevention of fracture of fuel elements
casings which are subject to high stresses, corrosion and temperatures, it is offered to subject to preoxidizing and
deposition of coatings. In this work processes of an oxidizing of ZrINb alloy are developed at temperatures 300-
5500C in a wide range of oxygen pressures with prepumping-out to pressure 6,6x10-3 Pa. The better plan of a
preliminary oxidizing which essentially differs from the plans given in patents of the Russian Federation N2
2382120, N2 2199607, N© 2298049 is offered. It is shown, that the thickness and quality of the formed oxide depends
on time of an oxidizing more, rather than from pressure of oxygen. Experiments have shown, that preliminary



oxidizing fragments of products from zirconium alloys in optimum conditions leads to increasing limit of fluidity,
strengths and stretch. Such mode of an oxidizing effectively protects zirconium alloys against corrosion in air at
temperatures up to 5000C. Introduction into the film of elements of 5th group does not lead to substantial growth
of corrosion resistance of zirconium. Protection of the zirconium products against oxidizing at temperatures more
than 5000C can be ensured by the vacuum-arc coatings. On fragments fuel element tubes from alloy ZrINb
coatings Cr, CrAlx, ZrN, ZrON, ZrOx, CrN, (Ti0.48Zr0.18A10.17Nb0.09Y0.08)N have been formed and explored. Trials
of samples from zirconium alloy with coatings at oxidizing in air were carried out at temperatures 5000C and
6000C within 100 hours, and at 8000C within 25 hours. Samples without coatings as a result of trials are oxidized
and collapse with fall of oxide whereas coatings protect samples from degradation in course of trials. From all
tested condensates the most effective for protection of zirconium products are coatings from chrome and its
nitrides. Application of the developed technologies will allow to increase resource of zirconium alloys in more rigid
conditions of operation.

Impexc YIK: 621.357, 621.357.79:541.138

Koau TemaTHYHHUX PyOpPHK: 61.13.27.11

KepiBHHUKH po6OTH

BiacHe IlIpizBue Im's I10-6aThKOBI: 3miit Bikrop IBaHOBMY
HaykoBHH CTYIiHb:

Buene 3BaHHS:

InenTudikarop ORCID ID:

JonaTkoBa iHdopmarist:



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

Ha3zsa HTII ykpaiHCBKOIO: Meronuka ofepskaHHs MoandiKOBaHMX OKPUTTIB Ha Zr MaTepianax. [Tapris

3pasKiB 3 IOKPUTTAMU.

Ha3zpa HTII aHrsiicbKo10: Methods for obtaining modified coating on the Zr materials. Party of the samples

with coating deposition.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

FaJIy3b 3aCTOCYBaHHSI: ATOMHA €HEPreTuka
PeecTpanifiHuii HOMep KapTKH TE€XHOJIOTIi:

Omnuc HTII: Bignpauposaui npoiiecu okucyienns crasy ZriNb npu temneparypax 300 5500C B IIMPOKOMY
Iliana3oHi TUCKY KMCHIO. 3allpOIIOHOBAHA OisIbII SKiCHA CXe€Ma [ONePeIHbOr0 OKUCIIEHHS. JlO0CiIpKEeHHSI MeXaHiUHUX
BJIACTUBOCTEN JI0OBEJIH, 110 NTPOBEEHHS NONEPEIHBOTO OKUCIIEHHS B ONITUMAJIbHUX YMOBAaX IPU3BOIUTH 10
30iJIbIIEHHS MEX IMJIMHHOCTI, MilITHOCTi Ta MOJOBXEeHHSI. 3aXUCT [IUPKOHIEBUX BUPOOIB Bifl OKUCIIEHHS ITPU

Temriepartypax Buile 3a 500 °C mosxe 3a6€311e4nT HaHECEHHS BaKyyMHO-/IyTOBUX ITOKPUTTIB.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTs HTTI:
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHs1 HTII: He snpoBamxeHo
IIpakTHyHa peasnisanis HTII
ITouaTok eramy: 2016
3aKiHYeHHs eTamny:
Crnio>kuBavi NpoAyKIii: AEC ta TEC Ykpainu
IlepcnekTHBHI PHHKH: Pocia
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0OCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 110 HaAAIOTHCSI iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTkoBa iHpopmanist:

IX. Biosiorpadiyaui onuc



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK lopn,zmqnoi' 0coou HekntonoB IBaH MaTBilioBUY

IlepeJtik 0Cci0O-BHKOHABIIiB
Binoyc Birtamnii ApceHTiioBUY
Bacunenko Pycian Jleonnnosuy

3Mii1 Bikrop IBaHOBUY

Kaprmasos 'enaniin MukosiaitioBud
Komap Anaroniit AHaTONioBHY

Kynpin Onekcangp CepriioBud
JleBeneup Bonogumup BikTopoBud
Jlumap Bonogumup BacunboBuy
Maptunesko Jlrogmuna IBaHiBHA
MipowmHndyeHKko KoHCTIHTUH BikTOpoBrY
Hocos I'ennaniit 'naToBuy

OBuapeHko Banepiit JlaBunosuy
[Terenbrysos IBaH AHTOHOBUY

Pwxosa Tarbsina IleTpiBHa

Ca¢onos Bonogumup Mocudpsuy
Tumodeena €nizaBera BosogumupisHa
Xopowmux Bonogumup MakcumoBuy
YepHoiBaHOBa AHHA €BreHiiBHA

Inmarina Jlrogmuia OyeriBHa

BignoBigasibHHUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
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BiZIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOIi

OisIIBHOCTI



