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Jep>kaBHuMH 061ikoBHi HOMep: 0215U006143
Jep>kaBHuUMH peecTpaniiinuii Homep: 0113U004123

Bigkpura

Dara peecrpaunii: 23-02-2015

1. ETaniy BUKOHAHHS

Homep etany: 2

Hassa eramy: BignpanoBaHHsl BUOpaHUX METO/IB OJ€P>KaHHS TIOKPUTTIB Ha LIMPKOHIEBUX MaTepiajiax i MakeTax Tpyb (CTPYKTypa,

BJIACTUBOCTI)
IToyaToxk eramy: 01-2014
3akiHueHHs eTany: 12-2014

Bup, 3BiTHOTO JOKyMeHTa: [IpOMDIKHMIT 3BiT

2. BukoHaBeupb

Hassa oprasnisanii: HanioHanbHMI HayKoBUiI IEeHTP "XapKiBChKuil Qisuko-rexnHiynmii incruryt" HAH Vkpaiau
Kop, € IPIIOY /IITH: 14312223

IlignopsakoBaHicTk: HanioHanbHa akafieMis HayK YKpaiHu

Appeca: 61108, M. XapkiB, Bysl. AKaneMivHa, 1

Tenedon: (057) 335-68-25

E-mail: kartmazov@kipt.kharkov.ua http:

Inme:

WWW: www.kipt.kharkov.ua

3. Bnacuuk peayabtatiB HIJIKP (nmpoayKiiii)

HasBa opranisanii: HanioHanbHa akageMis HayK YKpaiHu

Kopg, € IPIIOY /IITH: 00019270

Appeca: Bys1. Boslomumupceka, 54, M. Kuis, KuiBcbka 061., 01030, Ykpaina
MignopsaxosaHicTe: KabiHeT MiHicTpiB Ykpainu

Tenedon: 380442350981

E-mail: prez@nas.gov.ua

WWW: http://nas.gov.ua

4. JI>kepeJia Ta HanIpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPIraHOM BUKOHABYOI BJIaIM, aKaieMi€lo HayK

(rO;IOBHMMU PO3IIOPSAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hampsm ¢iHaHcyBaHHs: 2.3 - BUKOHaHHSI pOOiT 3a iepKaBHUMU LIiIbOBUMU IIPOrpaMaMu



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuynmii o6car dbinaHcyBaHHS 3a 3BiTHHH eTam: 120 THC. IpH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

IligBuieHHst pecypcy po6OTH BUpOOiB i3 Zr-cmiasiB, B T.4. 06070HOK TBEJI muisixom razonudysiiiHoi Ta iOHHO-TIIa3MOBOI

06POO6KY MTOBEPXHI

Ha3zBa po6oTH (aHrJI)

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

Pedepar (yxp)

CrBopenHs1 AEC i3 peakTopamu MigBHILEHOI MOTYXHOCTI, nepexin mo Oinbm TpuBanux Kammadiii TBEJI 3 6inbll BUCOKUM
BUTOPSIHHSIM MAJIMBA, @ TAKOX /10 PEXXUMIB POOOTH PEaKTOPIiB 3 MAHEBPYBAHHSIM IIOTY>KHOCTI CyTTEBO 30{/IbIIYIOTh HABAHTAKEHHS
Ha UVPKOHi€Bi CIJIaBM, fKi € OCHOBHMM KOHCTPYKLiMHMM MaTe€piaZloM aKTMBHOiI 30HM ATOMHUX PEaKTOPiB Ha TEMJIOBUX
HelTpoHax. [{7is1 36i7bLUIeHHs] pecypcy poOOTH Ta MEepEelKOIKaHHS PYHHYBaHHIO 060s10HOK TBEJI, sKi 3a3HAIOTh BIUIUB BUCOKHUX
HaIpyr, TeMIIepaTyp Ta KOpo3il IPONOHYEThCS IONEpeNHE OKMCJIEHHS Ta HAaHECEHHs IOKPHUTTIB. B poboTi BiamparpoBaHi
Mpoliecy OKUCJIeHHs cmiaBy ZrINb mpu remneparypax 300 - 550 oC B mupoxkoMy [iarna3oHi TUCKY KHUCHIO 3 IONEpPEeNHbOIO iX
BiZIKQ4KOIO J10 TUCKY 6,6x10-3 [1a. 3amponoHoBaHa 6isbll SKiCHA CXeMa MONEePEAHbOTO OKUACJIEHHS, SIKA CYTTEBO BifPi3HSETLCS Bif
HaBeJeHux y mareHTax PO N2 2382120, PO Ne 2199607, PO N° 2298049. BcraHOB/IEHO, 1O TOBLIMHA Ta SKiCTh C(POPMOBAHOTO
OKCHZY 3aJIeXUThb Bifl 4acy OKMCJIEHHS Oinblle HDK Bil TUCKy KHUCHIO B peaKliliHii Kamepi. BumpobyBaHHS MexXaHiYHMX
BJIACTUBOCTEN [IOBEJH, 1O NPOBEIEHHS NONEPENHBOTO OKUCIIEHHSI (ParMEHTIB BUPOOiB 3 IMPKOHIEBUX CIIJIaBiB B ONTUMAaJIbHUX
yYMOBax MPU3BOAUTD N0 30iJIbIIEHHSI MEKU IIJIMHHOCTI, MIlJHOCTi Ta MOJOBXEHHS. Taknii pesKuM OKUCIIEHHSI €(PEKTUBHO 3aXUILAE
LIMPKOHi€Bi CIIJIaBY Bifi MoJanbIIoi Koposii B OBITPi K0 Temieparyp He MeH, siK 500 oC. BBeJileHHS B OKCUIHY ILJIIBKY €JIeMeHTiB
5-1 rpynu He NPU3BeJIO 4O 3HAYHOTO MigBUIIEHHS KOPO3ilHOI CTIMKOCTI LUPKOHI0. 3aXUCT UUPKOHIEBUX BUPOOGIB BiJ OKMCJIEHHS
npu Temneparypax suiie 3a 500 oC moxe 3a6€3MeYnuT HaHECEHHS BaKyyMHO-IYroBUX MOKPUTTIiB. Ha ¢parmMeHTax TBEJIbHUX
TpPyooOK i3 cmaBy ZriNb 6ynmu cpopmosani nokpurtst Cr, CrAlx, ZrN, ZrON, ZrOx, CrN, (Ti0.48Zr0.18Al0.17Nb0.09Y0.08)N Ta
JOCJIJIKEHI IX MeXaHi4yHi BJIACTMBOCTI. BCTaHOBJIEHO, IO HAHECEHHS! IOKPUTTIB IPU3BOIUTH OO IMOJIIIIEHHS MEXaHIYHUX
BracTuBOCTed. IIpoBefeHO BUIIPOOYBaHHSI 3Pa3KiB LIMPKOHIEBOrO CIUIaBy 3 IOKPUTTSMU IPU OKUCJIEHHI Ha MOBITpi Ipu
temreparypax 500 ta 600 oC npotsirom 100 rogun ta 800 oC npoTsirom 25 roguH. 3pas3ku 6e3 MOKPUTTSA Micjisi BUIPOOYBaHb
OKHCJIIOIOTbCA Ta PYMHYIOTHCS 3 OCUIIAHHSAM OKCHUI, TOJi SIK IIOKPUTTS 3aXMIIAIOTh 3pa3Ky Bif| Jerpajaii 3a [MX TEMIIEpATyp Ta
MIPOTSATOM BCBOTO 4Yacy BUNPOOyBaHb. Hailbinbl epeKTUBHUMU 3 YCiX JOCIHIIKEHUWX KOHIEHCATiB [JIsl 3aXUCTy LMUPKOHi€BUX
BUPOOIB € IOKPUTTS XPOMYy Ta HOTo HITpuAiB. 3aCTOCYBaHHS BiANpAalbOBAaHMUX TEXHOJIOTIM HO3BOJIUTb 30i/MBIIMTU PeECypC

LIMPKOHIEBUX CIIABIB B Oi/IbII J)KOPCTKUX YMOBAX €KCILTyaTallii.
Pedepar (aHr1)

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 N¢
2382120, N2 2199607, N2 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.

Inpexc YIK: 621.357, 621.357.79:541.138

Kopgu Temarnunux pyopuk HTI: 61.13.27.11
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykrii (ykp): MeTtoauka ozepkaHHs MOAN(IKOBaHUX IIOKPUTTIB Ha Zr MaTepiasax. I1apTis 3pa3kiB 3 TOKPUTTIMU.

HasBa npoaykii (arrJr): Methods for obtaining modified coating on the Zr materials. Party of the samples with coating
deposition.

OuiKkyBaHi pe3yJIbTaTH:
T'amyss 3acTocyBaHHS: ATOMHA €HEPreTHKa

Onuc npoaykuii (ykp): BinnpainposaHi mpouiecu okucsaeHHs ciiasy ZriNb npu remneparypax 300 5500C B MPOKOMY Jiania3oHi
TUCKY KMCHIO. 3allpOTNIOHOBaHa 6ijIblI SIKiCHA CXeMa MONEPEIHbOr0 OKUCIEHHS. JIO0CiI>)KeHHSI MEXaHIUHUX BJIaCTUBOCTEN JOBEJIN,
IO [TPOBEIEHHS MONEPEIHbOTO OKUCJIEHHS B ONITUMAIbHUX YMOBAX NIPU3BOAUTD 10 30i/IbIIEHHS MEX IIJIMHHOCTI, MilIHOCTI Ta
MOJOBXEHHS. 3ax1CT IMPKOHiEBUX BUPOOGIB Bifl OKMCIIEHHS IIpY Temnepartypax Buie 3a 500 °C Mmoxke 3a6e31e4nTy HaHeCEeHHS

BaKyyMHO-/IyTOBUX TIOKPUTTIB.
ConiaspbHO-eKOHOMIYHA cnpsimoBaHicTy HTII:
Cragis 3aBepmenocti HTII: 3git mo HIJIKP
Buposamaskenns HTII: He BupoBamKeHo

Crpoxku BrnposajskeHHs: 2016

Bupo6nuk npoaykuii: HHL XOTI

Cnosxuavi npoaykuii: AEC Ta TEC Ykpainu
IlepcnekTuBHi puHKH: Pocis

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 3a JOrOBOpaMu

®opmu Ta ymoBu nepegadi npogykuii: CriinipHi HIJIKP
7. BiosiorpagiyHuii onuc

8. 3BiTHa JOKyMeHTaNis

KinpKicTh CTOPiHOK B 3BiTi: 27
Moga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHI BiLOMOCTi

IlepeJiik 0ci6O-BHKOHABIIiB



Binoyc Bitasiii ApceHTiiioBny
Bacunenko Pycinan Jleonnnosuy

3miit BikTop IBaHOBUY

Kaprtmasos I'enazint MukosaioBud
Komap AHarosiit AHaTOJIiiOBUY
Kynpin Onekcanpp CepriiioBuy
JleBeneup Bonogumup BikropoBuu
Jlumap Bonogumup BacuiboBud
Mipomnandenko KOHCTSHTHH BikTOpoBrY
Maprtunesko Jliogmuina IBaHiBHa
Hocos I'ennagiii 'natoBuy

OBuapeHko Banepiit laBunosuy
[Terenbry3os IBaH AHTOHOBUY

PuxoBa TarbsiHa [leTpiBHa

Cadonos Bonopumup Nocudppsuy
Tumodeesa €nizaBeTa BosognmupisHa
Xopouux Bosopumup MakcumoBud
YepHoiBaHOBa AHHa €BreHiiBHa

[Inarina Jlrogmuina OseriBHa

KepiBHHK opraHi3arrii:
HekionoB IBaH MaTBilioBUY
KepiBHUKH po6oTH:

3Miit BikTop IBaHOBMY

KepiBHuUK Bigainy peectpanii HayKoBoi gisibHOCTi
YxpIHTEI
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IOpyenko T.A.



