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Jep>kaBHUH 00J1iKOBHI HOMeP: 0223U005766

Jep>kaBHUH peecTpauiliHUI HOMeP: 0123U100784

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 30-12-2023

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: [locnifkeHHs BIJIMBY IIapaMeTpiB IPOLECY OCaIKEHHsI 3aXUCHUX HITPUIHUX TOKPUTTIB Ta
KOMIIJIEKCHOI i0HHO-T1JIa3MOBOi MoAu(iKallii Ha IPOHUKHEHHS BOOHIO, MEXaHiuHi Ta TPUOOJIOTiYHi BlIaCTUBOCTI

cTajieil Ta TUTAaHOBOTrO ciiaBy Ti6Al4V (BT-6)
IToyaToK eramy: 01.2023
3akiHYeHH4 eTamy: 12.2023

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, 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
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy
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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:

B pe3ysbTaTi BUKOHAHHS NIEPIIOTo €Taly poo0oTy 6yJI0 HOCIiIKEHO BILJIMB IIapaMeTPiB IPOLECY OCAIKEHHS
3aXMCHUX HITPUIHUX NMTOKPUTTIB HA TPOHUKHEHHS BOJHIO, MEXaH{UHi Ta TPUOOJIOTiYHi BIaCTUBOCTI CTasel Ta
TUTaHOBOTO cryaBy Ti6Al4V (BT-6). Bysio ontumizoBaHO MPOLEC KOMILJIEKCHOI i0HHO-T171a3MOBOI MoaudiKariii
TUTAHOBOTO cIiaBy Ti6Al4V ta crani 15X12BHM®. [JocnimkeHHs TpUO0IOTiYHUX BaacTuBocTel crapy Ti-6Al-4V ta
IIOKPUTTIB B Napi 3 Ky/ibKow Al203 nokasany, mo nokputTs TiN i CrN 3MeHIIyI0Th IBUAKICTb 3HOLIYBaHHS CILJIABY
npu 20 °C Ha nopsaok, a npu 500 °C Ha aBa nopsagku. Takum ynHOM, TOKpUTTS TiN i CrN MoxXyTb 6yTU
BMKOPUCTaHI [J1s MiJBUIIEHHS 3HOCOCTINKOCTi crasy Ti-6Al-4V npu temneparypax Big 20 go 500 °C. Bnepiue
[IpOBefeHi NOoCiIKeHHs TpU60IoTiYHIX BaacTuBocTel crani 15X12BHM® i3 nmokpurtamu CrN, TiN ta MoN npoTtu
crasieBoi Kysbku i3 mokputtamu CrN, TiN ta MoN, sKi 703Bo/IMIM BU3HAYUTU KoeillieHTH TePTs Ta 3HOCY KX I1ap
npu remneparypax 20 Ta 500 °C. 3a KOMILJIEKCOM BjIaCTUBOCTEH (KoedillieHTH TEPTs Ta 3HOCY), HANOiIbII
MepPCIIEKTUBHOIO [1Jis MiABUIIEHHS 3HOCOCTiMKOCTi ctasni 15X12BHM® B mianaszoni Temneparyp 20-500 °C e nmapa
tepTs i3 nokputtsimMu CrN - TiN. [TopiBHSHO i3 cTazeBo0 Napoo y BUXiZHOMY CTaHi, KOMIIJIEKCHA 06pO0OKa
(asotyBanHs Ta nokputTs CrN) y napi i3 nokputtsaim TiN Ha NOpSIOK NiABUILY€E 3HOCOCTIMKICTb ITPU TeMIIepaTypi
500 °C. ITokasaHo, mo nokputts TiN, CrN i MoN, a Takox nornepeiHe a30TyBaHHS IOBEPXHi MOXXYTb Ha MOPSIIOK

3MEHIIMTU 3aXOIJIEHHS] BOJHIO Y TUTAaHOBOMY cIiasi Ti6Al4V ta crani 15X12BHMOB.

Pedepar aHIJIiHCBKOIO:

As a result of the first stage of the work, the influence of the parameters of the deposition process of protective
nitride coatings on hydrogen penetration, mechanical and tribological properties of steels and titanium alloy
Ti6Al4V (VT-6) was investigated. The process of complex ion-plasma modification of titanium alloy Ti6Al4V and
steel 15Kh12VNMF has been optimized. The study of the tribological properties of the Ti6Al4V alloy and coatings in
a pair with an AlI203 ball showed that TiN and CrN coatings reduce the wear rate of the alloy by one order of
magnitude at 20 °C and by two orders of magnitude at 500 °C. Thus, TiN and CrN coatings can be used to increase
the wear resistance of Ti-6Al-4V alloy at temperatures from 20 to 500 °C. For the first time, the tribological
properties of 15X12VNMF steel with CrN, TiN, and MoN coatings against a steel ball with CrN, TiN, and MoN
coatings were studied, which allowed us to determine the friction and wear coefficients of these pairs at
temperatures of 20 and 500 °C. According to the complex of properties (friction and wear coefficients), the most
promising for increasing the wear resistance in the temperature range of 20-500 °C is the friction pair with CrN-
TiN. Compared to the steel pair in its original condition, the complex treatment (nitriding and CrN coating) in
combination with TiN coating increases the wear resistance by an order of magnitude at a temperature of 500 °C.
It is shown that TiN, CrN and MoN coatings, as well as pre-nitriding of the surface, can reduce hydrogen trapping
in titanium alloy Ti6Al4V and steel 15X12VNMFV by an order of magnitude.

Inpexkc 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)

Ha3zga HTII yKpaiHCBKOIO: [IpoMiXKHMIT HAyKOBO-TEXHIYHMIA 3BiT, HAYKOBi My6JIiKaL(ii y BITYM3HIHNX BUIAHHSX,

IOMOBIJli Ta Te3U Ha MDKHAPOJHUX i BITYM3HSIHMX KOH(PEPEHLISIX.

Haszpa HTII aursi#icbKoO0: The intermediate scientific and technical report, scientific publications in

domestic publications, reports and abstracts at international and domestic conferences.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: TexHOJIOTi]

FaJIy3b 3aCTOCYBaHHSI: ATOMHA Ta BOJIHEBA €EHEPreTHKa

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: 3a pesysbratamu BUKOHAHHS IEPIIOTO €TaIy POGOTH BUIYIIEHNI IIPOMDKHUI HAYKOBO-TEXHIYHMI

3BIiT, OIy6JIiKOBAHO 2 CTATTi Y BITYM3HSIHMX BUJAHHAX, IOJAHO 2 T€3U HA MDKHAPOHIN i BITUN3HSIHINA KOH(EPEHIIISIX.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI mpoyKIiii (Matepiasis,
TEXHOJIOTI! TOIO) AJ1s1 3a0e3MeYeHHs] eKCIIOPTHOIO IIOTEeHIialy Ta 3aMillleHHIO iIMIIOPTY, 3MEHIIEeHHS 3HOCY

006J1agHaHHS

Bnyins HTII Ha moBKiJjis:

BnposapaskeHHst HTII: He supoBamxeHo

ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTaly:

Crno>kuBavi NPOAYKILii:

IlepcrieKTHBHI pUHKH:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAI0THCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUE 0OCST IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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