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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0221U100518

Jlep>KaBHHH peecTpaliliHui HoMep: 0119U101375

Oco06J1uBi TO3HAYKHU: Binkpura

HJaTa peecrtpamnii: 07-01-2021

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: Busuenns mogudikariitHux ta jierylo4ux e(exriB B nepecneKTUBHUX MaTepianax [jis
TEPMOSIEPHOI EHEPTETUKU IIPU IVIA3MOBOMY OIIPOMIHEHHI, CIIPSIMOBAHOMY Ha IOJIINIIEHHS XapaKTEPUCTUK

ITIOBEPXHEBOTO 1apy.
IToyaToK eramy: 03.2020
3akiHYyeHH4d eTamy: 12.2020

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 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. IPH.): 360




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Edexrtu nomkomxeHHs Ta mogudikallii B nepcrneKTUBHUX MaTepianax s1epHoi Ta TEpMOSIEePHOI €HepreTUKY IIif

BIIJINBOM ITIOTY>KHUX IJIA3MOBUX HABAHTA’)KEHHb.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Damage and modification effects in prospective materials of nuclear and thermonuclear power engineering under
the influence of powerful plasma loads.

Pedepar yKpaiHCBKOIO:

JocninkeHo TOHKI I1iBKu KBazikpucTtany Ti-Zr-Ni abo 11oro anpokCUMaHTiB Ha IOBEPXHI CTasli METOZOM LIBUAKOTO
rapTyBaHHsI 3 BAKOPMCTaHHSM OIIPOMiHEHHS BOIHEBOIO I171a3MOI0. Po3pobiieHa MeToauka GOpMyBaHHS
KBa3iKpUCTaJIiYHOI Ta KPUCTATiYHO-AaIIPOKCUMAHTUBHUX (Pa3 B Pe3yJIbTaTi BUCOKOMIBUIKICHOTO TapTyBaHHSI 3a
IOTIOMOTOI0 IMITyJIbCHOTO TEILJIOBOro HaBaHTaxkeHHs 0,6 Mk /M2.3MiHn BMicTy 1jux ¢as, a TaKOX iX CTPYKTypH Ta
napaMeTpiB MiJCTPYKTypy BUBYAJIMCH IIif 9ac i30T€pMiYHOro BaKyyMHOTO Bianasny npu temnepatypi 550 °C, a
TaKO> B Pe3yJIbTaTi ONIPOMiHEHHS 5 MJIa3MOBHMMMU iMITyJIbCaMU B Jiiania3oHi TenjoBoro HaBaHTakeHH4 Bif, 0,1 00,4
M]I>x /M2.BcTaHOBIIEHO, 10 KBa3UKpHUCTasivyHa (asa CTilika 10 OnpoMiHEeHHS 11J1a3MOI0 BOLHIO. OL[iHEHO ITOPOroBi
[IOKa3HUKY PO3TPiCKYBaHHS 7151 3pa3KiB BOJIb(Ppamy 3 pPi3HOIO MIKPOCTPYKTYPOIO IIiJ] YaC MOBTOPIOBAHUX I1J1a3MOBHUX
HaBaHTakeHb KCIIIT X-50. [TomkoaxKeHb Ha ONPOMiHEHMX ITOBEPXHSIX 3 eHeprieto BruBy meHme 0,1 MIIx /M2 He
criocrepiranocs. [1poTte B mifgnoBepxHEBOMY 1Iapi OIIPOMiHEHOTO BOJbdpamy (3 O3L0BKHbOIO OPi€HTAalli€l0 3€pEH)
BUSBJIEHO TPilIMHU. 3061/bIIeHHS TeIJIOBOro HaBaHTaxkeHHs 110 0,2 M) /M2 CIIpUYMHUIIO [TOMIKOPKEHHS BCIX TUIIB
BOJIbpaMoBUX MilleHel. TpilllnHY OMMPIOIOTHCS B ITIMOMHI 3pa3KiB IePEBAXXKHO MONIEPEYHO i 1apasesbHO

onpoMiHeHil noBepxHi. [IpoaHanizoBaHO BILJIMB ONIPOMIHEHHS TUBEPTOPHOIO M1a3molo LHD Ha 3pa3ku Bosbdpamy.

Pedepar aHIJIiHCBKOIO:

X-ray diffraction and SEM microscopy were used to study the structural and phase changes in a thin film obtained
by magnetron sputtering of a Ti52Zr30Nil8 target (at.%) on a steel substrate under the radiation-thermal influence
of pulsed hydrogen plasma on an QSPA Kh-50 accelerator. A technique has been worked out for the formation of
the quasicrystalline and crystal-approximant phases as a result of high-speed quenching using pulsed action with
a heat load of 0.6 MJ/m2. The changes in the contents of these phases as well as in their structure and
substructure parameters were studied during isothermal vacuum annealing at a temperature of 550 °C and also as
a result of irradiation with 5 plasma pulses in the range of heat load from 0.1 to 0.4 MJ/m2. The quasicrystalline
phase was found to be resistant to irradiation with hydrogen plasma. The cracking thresholds were evaluated for
tungsten samples with different microstructure in the course of QSPA Kh-50 repetitive plasma loads. No damage
has been observed on the exposed surfaces under 0.1 MJ/m2. Nevertheless, cracks were detected in the bulk of
irradiated tungsten (with longitudinal grain orientation). Increasing heat load up to 0.2 MJ/m2 caused the
damaging of all types of tungsten targets. The observed cracks propagate to the bulk mainly transversely and
parallel to the irradiated surface. Effect of the subsequent exposure with LHD divertor plasma on the tungsten
samples was analyzed.
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Koau TemaTHYHHUX PYOpPHK: 29.27.51
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Metoau moaudikaii nepcreKTMBHUX MaTepiasax Mifj BIUIMBOM IIOTY>KHUX

I1J1Ia3MOBUX HABAHTA>KEHb

Hassa HTII aHrificbKoI0: Methods for modification prospective materials under the influence of powerful

plasma loads

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

FaJIy3b 3aCTOCYBaHHSI: peaKTOPHA TEXHIiKa
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: ExcriepymenTanbHO OKa3aHO MOXKIIMBICTh YTBOPEHHSI KBAa3iKpUCTaIiYHOI ikocaeapudHOi dasu ta
KPUCTaIiYHO-aIIPOKCUMAHTHOI (pa3y y 3pa3Ky IIiBKU TOBIIMHOIO h = 14,8 MKM, HaHECEHOMY Ha MiJKJIaJKy 3i cTai
Eurofer misixom rocTifiHO-MarHeTpOHHOTO PO3NuUJIeHHs MimeHi 3i cknanom Ti52Zr30Nil8 (at.%); kBasikpucranaiyHa
ta W (asu yTBOpuIuCS B pe3yJibTaTi iMITyJIbCHOT'O OIIPOMiHEHHSI BOJHEBOIO [1J1a3MOI0 3 TeIJIOBUM HaBaHTAKEHHSIM
0,6 MII>x/M2. EKCriepUMeHTaJIbHI JOCiIKEHHS 0COOJIMBOCTE MOIKOIPKEHHS YACTOrO BOJIbPpamMy 3 pi3HOIO
MIKPOCTPYKTYPOIO [IpY ITOMIPHMX I171a3MOBUX HaBaHTAKEHHAX NPOBOIMUJIMCE 3a IIOIIOMOIOI0 KBa3iCTallioHApHOT O
nsa3moBoro npuckopioBava KCIIIT X-50. TernsoBi HAaBaHTa)KEHHS Ha IIOBEPXHIO OYJIM HIDKYE IIOPOry

po3TpicKyBaHHS (A4 LinicHOro Marepiany). KinbkicTs imnysbciB nyiaamu ctaHosuio 100 i 200.

ComniannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Exonomis enepropecypcis, EkoHomis matepiasis,

3MEHIIEHHS 3HOCY 00J1aiHaHHS

Brnius HTII Ha moBKiJjs:

Bnposag>keHHs1 HTII: He snposamxeHo

IIpakTHyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHS eTamy:

Crnio>KkuBavi NPOAYKILii:

IlepcneKTHBHI PUHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:
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X. 3aKJII0YHi BiIOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB
€JIICEEB Imutpo BitaniiioBuy
€pboMiH Basepiii [lerpoBud
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bacaprin Banepiit Onekcangposuy
BOJIKOBA Omis1 €BrenisHa
Bacinenko Pycnan JleoHinosu4
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