O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0221U107256

Jep>kaBHUH peecTpauiliHUI HOMeP: 0121U110447

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 30-12-2021

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eramny: Mogepuisaris ycTaTKyBaHHs [ij1s [IPOBEI€HHS IOHHO-T1JIa3MOBOI 0GPOGKY BEJIMKOraGapUTHHX

netasneil. [TlinBUIMTH XapaKTepUCTUKU [IKepeJl IJIa3MOBOr0 HarpiBy AeTasel 3 BeJIMKOI0 Macoo (1o 20 Kr)
IToyaTok eTamy: 04.2021
3akiH4YeHHs eTamy: 12.2021

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

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

LeHTp "XapKiBCbKUil (Pi3UKO-TeXHIYHUI iHCTUTYT" HalioHanbHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 14312223

Micue3Haxoa>KeHHS: By Akanemiuna, 6yi. 1, M. Xapkis, XapkiBcbkuii p-H., XapkiBcbka 0611, 61108, Vkpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380573353530, 380573351688, 380573356425

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, 6ya. 54, M. Kuis, Kuiscbka 06:1., 01030, Yrpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: [Ipesuais HauioHanbHoi akagemii Hayk YKpainu

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 ¢piHaHCcyBaHHS (THC. rpH.): 170.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[TigBuIneHHs HAAiHOCTI, eKCIITyaTalifflHOro pecypcy Ta KOHKYPEHTO3aTHOCTI napoBux Typ6iH AEC Ykpainu
IJIIXOM HOBiTHBOTO KOMITJIEKCHOTO i0HHO-TIJIa3MOBOI'0 MO M(PiKyBaHHS pOO0YUX [1I0BEPXOHDb BEJIMKOrabapUTHUX

CTaJIeBUX JieTajleil CUCTEMH IIapOPO3IOiIy Ta JOMaTOK 3 TUTAHOBOTO cIiaBy Ti6Al4V

Ha3zBa po6oTH aHTIJIilICbKOIO:

Improving the reliability, service life and competitiveness of steam turbines of Ukrainian NPPs by the novel
complex ion-plasma modification of working surfaces of large steel parts of the steam distribution system and
blades made of titanium alloy Ti6Al4V

Pedepat ykpaiHCbKOIO:

MogepHi30BaHO BaKyyMHO-Ayrose 06J1afHaHHS Ta BIOCKOHAJIEHO €JIEKTPUYHY CXEMY 3aXUCTY Bifj MiKPOIYT IJ1s1
PO3POOKHU IPOLECIB KOMILIEKCHOTO iOHHO-TIJIA3MOBOTO 3MilIHEHHSI BEJIMKOrabapUTHUX MACUBHUX JleTajei
MeXaHi3MiB Napopo3noainy Typ6iH. YA0CKOHaNeHHs] KOHCTPYKLii IBOCTYII€HEBOTO BaKYyMHO-JyTOBOTO PO3PsiAy
BUKJIIOYMJIO MOTO NEPErpiB, MOKPAIIMIIO CTabibHICTh TOPiHHS TJII0YOrO PO3psiLy IIPU a30TyBaHHI. MonepHisalis
ocHameHHs A7 JBJIP ta ontuMisanis pesxumiB 06po6KY B TIiI0UOMY PO3psi JO3BOJININ OTPUMATU 3POCTaHHS
I'yCTUHM i0HHOTO CTPyMY Ha Mifgkianxy mo 10 pasis, 1o nIpusBeso 4o CYTTEBOTO NiiBUILEHHS e(PEeKTUBHOCT] iOHHOTO
a30TyBaHHS Ta HarpiBaHHs MACHBHOI JleTajli, Ta 3MEHIIUTH Yac IPOBEIEHHS IpoLecy 06pooku. BusHaueHo
MIBUJIKICTh PyHHYBaHHS 3pa3KiB 3 TUTaHOBUX ciiaBiB BT1-0, TC5, BT6, BT14, OT4 iz mieto kagiTaniii. BctaHoBneHO,
11O MiABUIIEHHS TBEPIOCTI Ta NOKPAIIEHHS KaBiTaliiHOI CTIMKOCTI 1151 IUX CIIJIaBiB 3aJI€KUTD Bijl JIETYIOUNX
€JIEMEHTIB, a TAaKOXK 30iJIbIIY€ETHCSI MMiCJIs1 TePMiYHOI 06POOKY Ta i0OHHO-TIJIa3MOBOI Moau@ikallii oBepxHi 3pa3ka. 3a
PaxyHOK i0HHO-TIJIa3MOBOI MoAuQiKallii CIJIaBiB CTIMKICTh 40 KaBiTallilHOTO 3HOCY 301/IbIIYETHCS B KiJIbKA PasiB,
30kpeMa ciaBy BT6 B 3 pasu. Jocnimkeno ¢azoBuii ckiaf, 3paskiB 1o i micys ioHHO-111a3M0Boi Mogudikanii Ta

BCTAHOBJIEHO, 1O BiJl HBOTO CYTTEBO 3aJIEKUTh CTIMKICTh CIIJIaBY IO KaBiTallii.

Pedepar aHIJ1iHCBKOIO:

Vacuum-arc equipment has been modernized and the electrical circuit of protection against microarcs has been
improved for the development of processes of complex ion-plasma hardening of large-sized massive parts of
turbine steam distribution mechanisms. Improving the design of the arc enhanced glow discharge (AEGD)
eliminated its overheating, improved the stability of combustion of the glow discharge during nitriding.
Modernization of equipment for AEGD and optimization of processing modes in the glow discharge allowed to
increase the ion current density on the substrate up to 10 times, which significantly increased the efficiency of ion
nitriding and heating the massive part, and reduce processing time. The rate of destruction of samples of titanium
alloys VT1-0, TC5, VT6, VT14, OT4 under the action of cavitation was determined. It was found that the increase in
hardness and improvement of cavitation resistance for these alloys depends on the alloying elements, and also
increases after heat treatment and ion-plasma modification of the sample surface. Due to the ion-plasma
modification of the alloys, the resistance to cavitation wear increases several times, in particular the alloy VT6 3
times. The phase composition of the samples before and after the ion-plasma modification was studied and it was
found that the resistance of the alloy to cavitation significantly depends on it.

Inpekc YIK: 621.78; 621.785.5, 621.793, 621.795.3; 667.6; 666.29; 678.026.3, 620.197; 621.793 /.794
Koau remaTu4yHHX py6an: 53.49.19, 55.22, 55.22.19, 81.33.33
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HaykoBui# CTYIiHB: 1. T. H.



BueHe 3BaHHSI:C.H.C., YIEH-KOD.
InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



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

Ha3zga HTII yKpaiHCBKOIO: MoziepHi30BaHi BaKyyMHO-/[yrOBE O6JIaiHAHHS TA TEXHOJIOTTYHMI POLEC LISt
PO3POGKH MPOLECIB KOMIIEKCHOTO i0HHO-T1JIa3MOBOTO 3MillHEHHS BEJIMKOTa6apUTHUX MACUBHUX JETAJIEN

MeXaHi3MiB apopo3Nnoiny TypoiH.

Hassa HTII aHr/1ificbKO¥0: Modernized vacuum-arc equipment and technological process for the
development of processes of complex ion-plasma hardening of large-sized massive parts of turbine steam
distribution mechanisms.

HTII, aKy nepenba4asiocss CTBOPHTH:

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

raJIyBB 3aCTOCYBaHHSI: EHepreTyHe MalIMHOOYyBaHHS
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: YanockonaneHHst KOHCTPYKIii IBOCTYIIEHEBOTO BAKYYMHO-YTOBOTO PO3PSY BUKIIOUUIIO FOTO
neperpis, OKPaLUIO CTAbiIbHICTh FTOPIHHS TJIiI0YOTO pO3psiAy IIpY a30TyBaHHI, 1110 IIPU3BEJIO O CYyTTEBOIO
nifgBUILEHHS €(PEKTUBHOCTI iOHHOTO a30TyBaHHs Ta HarpiBaHHSI MAaCUBHOI I€Tali, Ta 3MEHIINTH Yac IPOBEJEHHS

IpoLecy o6poOKuU.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI MpoyKIii (Matepiasis,
TEXHOJIOTI! TO1O) AJ1s1 3a0e3MeYeHHs] eKCIIOPTHOIO IIOTEeHIialy Ta 3aMillleHHIO iIMIIOPTY, 3MEHIIEHHS 3HOCY

0o06J1agHaHHS
BnyiuB HTII Ha moBKiJjjis:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamny:
Crnio>KuBavi NPOAYKILii: [TAT «Typ6oaTom», M. Xapkis, YkpaiHa
IlepcnekTHBHI pUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:
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