O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0224U033540

Jep>kaBHUH peecTpauiliHUI HOMeP: 0123U100784

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 30-12-2024

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3Ba eTamny:. Mojudikalis KOMIIJIEKCHOIO iI0HHO-T1JIa3MOBOIO 06POOKOIO IIOBEPXHi MAKETiB Ta
BEJIMKOrabapuUTHUX AeTanel BupooHunTsa JI1 «YkpaiHChbKi eHepreTHyHi MalnHu» Ta AOCHIIKeHHS 3aXUCHUX

BJIACTUBOCTEN MOJIN(PIKOBAHNUX TOBEPXOHb
ITouaTok eTamy: 01.2024
3akiH4YeHHs eTamy: 12.2024

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 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, 6ya. 1, M. XapkiB, XapKiBcbkuil p-H., XapKiBcbka 00i1., 61108, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenecbou: 380573353530, 380573351688, 380573356425

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

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: [Ipesuais HauioHanbHoi akagemii Hayk YKpainu
ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

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
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dakTuyHHi 06car ¢piHaHCyBaHHS (THC. IpH.): 4418.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[ligBuineHHs pecypcy Ta MILJHOCTI feTasei By3iis napoposnoginy naposux typ6id TEC Ta AEC Ta cucrem
TPaHCIOPTYBaHHS i 30epiraHHs BOAHIO SIK CKJIaJ0BOi BOJHEBOI eHEPTETUKU Ha OCHOBI TEXHOJIOTIYHUX MTPOLECiB

ioHHO-T1a3MOBOI MogudiKalii moBepxHi

Ha3zBa po6oTH aHTIJIilICbKOIO:

Increasing the service life and durability of parts of steam distribution units of steam turbines of TPPs and NPPs
and hydrogen transportation and storage systems as a component of hydrogen energy based on technological
processes of ion-plasma surface modification

Pedepat ykpaiHCbKOIO:

P03p06s1€HO KOMILJIEKCHI iOHHO-TIJIa3MOBI IIPOLLECH OOPOOKY IOBEPXHI 117151 3aXUCTY AeTalel By3JliB IapOPO3IOLiNy
naposux Typ6in TEC, AEC Ta cucTtem TpaHCIIOPTYBaHHS i 30epiraHHs BOAHIO, 1[0 6a3yI0ThCSI Ha iOHHO-I1JIa3MOBOMY
a30TyBaHHi 3 NOJA/IBIINM BaKYyMHO-AyTOBUM HAaHECEHHSM 3HOCOCTIMKMX [TOKPUTTIB Ha OCHOBI HIiTPUIiB
nepexigHux metanis TiN, CrN Ta Mo2N. MoaugdikoBaHo MoBepxHIO 3paskiB crazneit 15X12BHMO, 25XIM®, 35XM Ta
cnnaBy Ti6Al4V. HaBeneHO pe3ynbTaT JOCHIIPKEHb CTPYKTYPH i 3aXMCHUX BJIACTUBOCTEH MOBEPXOHDb HA Pi3HUX
ertanax mogudikauii. [TopiBHsIIbHI TPU6OJIOriyHI BUIPOOYBaHHS KOMILJIEKCHO-MOIU(PIKOBAHOTO TUTAHOBOTO CILJIaBY
Ti6Al4V 3 ogHOWApOBUMU Ta 6araTOUIAPOBUMMU [1€PiOAMYHUME OKPUTTSIMU Ha ocHOBI TiN Ta CrN nokasanu, mo
HaMKpalui 3aXKCT MOBEPXHI Bifl 3HOLIYBaHHS 3a6e31e4ye HaHeCeHHs1 HaHomapyBaToro nokpurts TiN/CrN 3si
CTPYKTYpOIO HaArPaTKH, 110 3HUXKYE KoedillieHT TepTs Ta MigBUIILy€e HA Ba IOPSAKU 3HOCOCTIHKICTh CIJIaBy B napi 3
kepamikoio Al203 npu Temneparypi B fianazoni 20-500 °C. KomniekcHa Mmoaudikallii NoBepxHi J03B0JIsI€ 3HAUHO
MOKPAIIXATU 3HOCOCTINKiCTb cTani 15X12BHM® npu remneparypi 7o 500 °C muisixom popmyBaHHs napu TepTst CrN-
TiN. [lns craneit 25XIM® ta 35XM B iHTepBasi po6o4ynx TemiepaTyp HallKpally 3HOCOCTIHKICTb 3a6e3redye napa
teptst Mo2N-TiN. 3’sscoBaHoO, 1[0 HAaHECEHHSI HITPUIHUX ITOKPUTTIB 3aXUIIA€ 3Pa3KU 3i CTajliel Ta TUTAHOBOTO
CILJIABY Bifl HACUU€HHs BOJHEM. Br3HaueHi onTuMasbHi rpouecu Mmogudikaii, siki 103BOJISIIOTh OKPALUTH
TPUOOJIOTIUHI XapaKTePUCTUKY BY3JIiB, MiIBUIIUTY 3HOCOCTIMKICTD AeTaneil Ta 3SMEHIIUTY HAaCUY€HHS BOGHEM IIpU
ekcrutyatanii. [To onTumizoBaHi TexHosorii MoaydikoBaHi po6oyi I0BEpxHi CepifiHUX BEJIUKOrabapuTHUX JieTajeil
Macolo 10 20 Kr. Po3po6sieHo TexHiYHi yMOBY Ha KOMILJIEKCHUI ITPOLIeC i0HHO-1171a3M0BOI Mopudikanii netaneit ns

AT «YKpaiHCbKi eHepPreTU4Hi MallvHU».

Pedepar aHIJIiHCBKOIO:

Complex ion-plasma surface treatment processes for protection of parts of steam distribution units of steam
turbines of TPP, NPP and hydrogen transport and storage systems based on ion-plasma nitriding followed by
vacuum arc deposition of wear-resistant coatings based on transition metal nitrides TiN, CrN and Mo2N have been
developed. The surface of samples of 15SH12VNMF, 25HIMF, 35HM steels and Ti6Al4V alloy was modified. The
results of studies of the structure and protective properties of the surfaces at different stages of modification are
presented. Comparative tribological tests of the complex-modified titanium alloy Ti6Al4V with single and
multilayer periodic coatings based on TiN and CrN have shown that the best surface protection against wear is
provided by the application of a nanolayer TiN/CrN coating with a superlattice structure, which reduces the
coefficient of friction and increases the wear resistance of the alloy by two orders of magnitude in combination
with AI203 ceramics at temperatures in the range of 20-500 °C. Comprehensive surface modification can
significantly improve the wear resistance of 15H12VNMF steel at temperatures up to 500°C by forming a CrN-TiN
friction pair. For 25HIMF and 35HM steels, the best wear resistance in the operating temperature range is
provided by the Mo2N-TiN friction pair. The application of nitride coatings has been found to protect samples of
steels and titanium alloys from hydrogen saturation. Optimal modification processes have been identified that
improve the tribological properties of components, increase the wear resistance of parts, and reduce hydrogen



saturation during operation. The working surfaces of large serial parts weighing up to 20 kg were modified using
the optimized technology. Technical specifications for the complex process of ion-plasma modification of parts for
JSC Ukrainian Power Machines were developed.

Impexc YIK: 621.039.5, 621.039.5, 620.187:621.039.531, 621.165

Koau TeMaTHYHHX PYyOPHK: 44.33.31
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Hassa npoaykuii (YKp): 3aK/II04HMIT HAyKOBO-TEXHIYHMIA 3BiT, HAyKOBi my6ikanii y
3apyOi’KHUX Ta BITYM3HSHUX BUJAHHSX, AOMOBIii Ta TE3U HA MDKHAPOIHUX i BITYM3HAHUX KOHPEPEHLIisX,

BIIPOBaJI>)KEHHS

Hazpa HTII anrsi#ichbKo¥0: Hassa npoaykiii (aur): The intermediate scientific and technical report,
scientific publications in domestic publications, reports and abstracts at international and domestic conferences,
application

HTII, aKy nepenba4asiocss CTBOPHTH:

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

raJIyBB 3aCTOCYBaHHSI: ATOMHA Ta BOJHEBa €HEPreThKa
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: 3a pesynbratamu BUKOHAHHS APYroro eramny poGoTH BUMYIEHO 3aKIIOYHUI HAYKOBO-TEXHIYHUI 3BiT,
oIy0J1ikoBaHO 8 cTaTel, B T.4. 2 CTATTi y Y BUJAHHSX, 110 BifHeceHi o kBapTuiis Q1/Q2, 4 cTtaTTi y BUJaHHSIX, 1110
BigHeceHi 1o kBapTuiiB Q3 /Q4, nogaHo 2 Te3u Ha MbKHapOAHUX KOH(EePEHL1isX, 3p06JIeHO BIIPOBA/I)KEHHS Ha

BITYM3HAHOMY MiANPUEMCTBI.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI MpoyKIii (Matepiasis,

TEXHOJIOTI! TOMIO) AJ1s1 3a0e3eYeHHsI eKCIIOPTHOTO NIOTEeHIiay Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposagkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy: 09.2024
3akiH4YeHHs eTamy: 12.2024

Cno>kuBavi mpoaykuii: [T "Nocniguuii 3aBox” [IpAT "Typ6oras", Mm.Cymu, AT «YKpaiHCbKi eHepreTnyHi

mawmunHn», 1T «IByenko IIporpec», M. 3anopixks, AT «MOTOP CIY», M. 3anopixoks
IlepcnekTHBHI pUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiGHMI 0GCAT 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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