O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0218U006072

Jep>kaBHUH peecTpaniliHUN HOMeP: 0116U005252

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 16-03-2018

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramy: Onrumisaris mpoliecis HaHeCeHHs 3aXMCHUX aHTUPPHUKIINHAX HAHOCTPYKTYPHUX aJIMA3HUX Ta

aJIMa30M01iOHUX ITOKPUTTIB.
IToyaToK eTamy: 02.2017
3akiHyeHHs eTamy: 12.2017

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

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

ueHTp "XapkiBcbKuil (isuko-TexHiuHui inctutyT" HAH Ykpainu
Kopg 3a €IPIIOY: 14312223

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: (057) 335-65-61

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, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

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: 2.3 - BUKOHaHHS POOIT 32 JepsKaBHUMU 11iJTbOBUMU ITPOTPaMamMu
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHCYBaHHS (THC. TpH.): 112




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[ligBuInEeHHSs pecypcy HOBOTO IOKOJIiHHS KOMIIPECOPHOIO Ta HACOCHOTO 06J1aJHaHHSI BUCOKOTO TUCKY 1J1s1 AEC

Ha3sBa po6oTH aHIJIilICbKOIO:

Improving resource of the new generation of high pressure compressor and pump installation for APS

PedepaT ykpaiHCbKOIO:

3Bit 3 HIIP: 42 c., 20 puc., 4 Tab., 10 nocunases. MeTta po6oTu: Po3pobka npoieciB HaHeCeHHS BUCOKOSIKiCHUX
3aXMCHUX aHTU(PPUKLINHUX HAHOCTPYKTYPHUX BYIJIELIEBUX IOKPUTTIB /17151 YIIiIbHEHDb BaJliB HOBOTO [1OKOJIiHHS
HaCOCHOI'O Ta KOMIIPECOPHOI0 06J1aiHaHHS BUCOKOro TUCKY 1J1st AEC. YV 3BiTi HaBeJleHO pe3ysibTaTy eKCIIEPUMEHTIB
3 HAHECEHHSI HAHOCTPYKTYPHUX aJIMa3HUX Ta anmasonofi6Hux (AINIT) nokputris Ha Kap6ig KpemHito mapku S-FT,
SIKUI XapaKTepPU3yeThCs MiIBUIIEHOIO (SIK 17151 HaMliBIPOBiAHUKIB) €J1IeKTPONpoBinHicTIo. Ha o6s1agHaHHi, siKe 6yJ10
MOJI€pHi30BaHe Ha NONIEPEAHbOMY €Talli, TPOBEEHO ONTUMI3allilo IPOLECiB HAHECEHHS 3aXUCHUX
AHTUQPUKLIMHMX ByIJIEL€BUX [IOKPUTTIB HA 3pa3KU-CBiJIKU 3 Kap0Oily KpeMHilo 1iiei MapKu,l0 BUKOPHUCTOBYETHCS B
Cr'Y giametpom 120 mMm. Ha obsamHaHHi 17151 0CaI>KEHHS 3aXUCHUX aJIMa3HUX MTOKPUTTIB 1J1a3MOXiMiYHUM METOZIOM
OINTUMIi30BaHO MPOLIEC HAHECEHHSI IOKPUTTIB Ha 3pa3Ku-CBiKU 3 Kap6ily KpeMHil0. 3a pe3ybTaTaMU TECTYBaHHS
3pa3KiB BUSBJIEHO YMOBY, 32 IKUX JJOCATAETHCS MiHiMajIbHA HEPIBHOMIPHICTb pafiia/lbHOTO PO3IOLiTy TOBIIMHU
aJIMa3HOTO IOKPUTT i [1pU LIbOMY 30€piraeTbcsl 3a/10BiIbHA WBUAKICTb Oro pocty. [IpoBesieHO MOepHi3alLiio
BaKyyMHO-[IyTOBOTO BUINIAPHYKA BYIJIELEBOI IVIA3MU. 32 PaXyHOK 3aKPYTKU IIOTOKY aprOHY, SIKMI HAIlyCKalOTh y
BUIIAPHUK [J151 IOKPAllleHHs CTabiIbHOCTI BAKyyMHO-JIyTOBOT'O PO3PsiAy, 361/1b1IeHO MBUAKICTD NepeMilieHHs
karogHoi nisimu (KIT) o nosepxHi rpagirosoro katony. MojepHizallis Hajiasna MOKJIMBOCTI 0Cal)KyBaTH Ha KijbLis
3 Kap06iny KpeMHilo TOHKi piBHOTOBIMHHI mapu AIIIl 3 pi3HUMM MEXaHIYHMMU XapaKTePUCTUKAMU Ta BUTOTOBJISITA
IIOKPUTTS Pi3HOI apXIiTEKTYPU 3 KEPOBAHMMMU BJIACTMBOCTSIMU. METOLOM HAaHOIHEHTALlli BUMIPSIHO MEXaHIuHi
XapaKTepPUCTUKHU (TBEPZiCTb Ta MOAyJb FOHra) amMa3onofiobHMX IOKPUTTIB Ha 3pa3kax-CBifikax 3 Kap06ily KpeMHilo
Ta 3 HepXKaBilouoi cTasi. MeTooM CKpeTY-TeCTYBaHHS OLIiIHEHO afire3ilo ajJIMasHuX Ta aJIMa30M01i0HUX IOKPUTTIB,
HaHEeCEHUX Ha Kap6iJ KpeMHilo. Bu3HaueHO pexkMMU OCaIKEHHS TaKUX MOKPUTTIB 3 KPAllUMU MEXaHIYHUMU
XapakTepucTukamu. JlociifgHi 3pas3ku KijIbL€BUX €JIEMEHTIB CyXUX ra30BuX yilinpHeHb CI'Y 3 Kap6iny KpeMHilo 3
aJIMa30MoiOHUMY MMOKPUTTIMM BUNIPOOYBaHi Ta BU3HAHI IPUJATHUMU [IJI51 3aCTOCYBaHHS Y BUDOOHUIITBI.
Pospo6sena B HHL XTI TexHosI0ris HAHECEHHS 3aXUCHUX aHTU(PPUKLINHIX aJIMa30M0AiOHUX OKPUTTIB Ha
KiJIbLIeBi €JIeMeHTH 3 Kap6iny kpemHito mapku S-FT gy (CI'Y) 3 Tumoposmipom 120 MM BUKOpHCTaHa Ha
nignpuemctsi HBO "I'peiic-iDxiHipiHT" y BUPDOGHUILITBI KOMIIPECOPIB JJ1s1 Fa30TPAHCIIOPTHUX CUCTEM i XiMiuHO]

IIPOMUCJIOBOCTI 3 po60ounM TUCKOM 10 200 aTm.

Pedepar aHIJIiHCBKOIO:

Report on Research Work: 42 P., 20 Figs., 4 Tables, 10 References. The objective: Development of deposition
processes of quality carbon nanostructured protective anti-friction coatings for rotating sealings of a new
generation of pump and compressor pressure equipment for nuclear power plants.The report presents the results
of experiments on the deposition of nanostructured diamond and diamond-like (DLC) coatings to silicon carbide
S-FT, which is characterized by increased electrical conductivity. On the equipment that was modernized at the
previous stage, the optimization of the processes of depositing protective antifriction carbon coatings on the
witness samples from silicon carbide of this brand, which is used in the dry gas seals (DGS) with a diameter of 120
mm, was carried out. On the equipment for deposition of protective diamond coatings by the plasma-chemical
method, the process of deposition coatings on the witness samples from silicon carbide has been optimized. Based
on the results of testing the samples, the conditions under which the minimal non-uniformity of the radial
distribution of the thickness of the diamond coating is achieved and the satisfactory rate of its growth is observed.
The vacuum-arc evaporator of the carbon plasma has been modernized. By swirling the flow of argon, which is



introduced into the evaporator to improve the stability of the vacuum arc discharge, the speed of the cathode spot
motion along the surface of the graphite cathode is increased. Modernization made it possible to deposit on the
rings of silicon carbide thin layers of DLC with different mechanical characteristics, and to produce coatings of
various architectures with controlled properties. The mechanical characteristics (hardness and Young's modulus)
of diamond-like coatings on samples of silicon carbide and stainless steel witnesses were measured by the
nanoindentation method. The method of scratch testing evaluated the adhesion of diamond and diamond-like
coatings deposited on silicon carbide. The deposition regimes of such coatings with better mechanical
characteristics are determined. The prototypes of ring elements with diamond-like coatings were tested and
found suitable for use in production. The technology of depositing protective antifriction diamond-like coatings on
the ring elements made of S-FT silicon carbide for dry gas seals with a size of 120 mm developed at the NSC KIPT
was used at the Grace-Engineering company in the production of compressors for gas transportation systems and
the chemical industry with working pressure up to 200 atm.5481

Ingexc YIIK: 62151, 621.6; 621.51

Koau TemaTHYHHUX PYOPHK: 55.39.39.01

KepiBHHUKH po6OTH

BiacHe IlIpizBuie Im's I10-6aThKOBI: CrpesbHuIbKUiT Bosiogumup €BreHiiioBny
HayKoBHI CTYIIHB: 7. §.-M. H.

BueHe 3BaHHS: c.H.C.

InenTudikarop ORCID ID:

JonaTkoBa iHdopmarist:



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

Ha3zga HTII ykpaiHCBKOIO: [lifBuieHHs pECYPCy HOBOTO MOKOJIHHS KOMIIPECOPHOTO T HACOCHOTO

o6Jy1alHaHHS BUCOKOTO TUCKY 1J1s1 AEC

Ha3zpa HTII anrsiiicbKo00: Improving resource of the new generation of high pressure compressor and pump

installation for APS

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMaHi pe3yJIbTaTH: TexHOJIOTi]

FaJIy3b 3aCTOCYBAHHSI: BUDOOHUITBO MAIlMH i yCTaTKyBaHHS
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: OnrumizoBaHo npolecy HaHECEHHS 3aXUCHUX AaHTU(DPUKLIHUX aJIMA3HUX Ta aJIMA30MOLIOHIX
IIOKPUTTIB Ha Kapo6ig, KpeMHi0 mapku S-FT, SIkui1 BUKOPUCTOBYETHCS B CyXMX ra3oBux yuinbHeHHIx (CI'Y). Ha
IOCJIiAHI 3pa3Ku KinbLeBux esemeHTiB CI'Y 3 kap6iny kpeMHilo niametpom 120 MM 3a pospo6senoto B HHIL XTI
TEXHOJIOTi€I0 HAaHECEHO aIMa30I01i0HI IOKPUTTS. 3a pe3ysibTaTaMy BUIIpOOYBaHb Ha nianpuemcTsi "T'peiic-
Imxinipinr" (M. Cymu) BoHU Oy/IM BU3HaHI IPUAATHUMMU [ 3aCTOCYBAaHHS Y BUPOOHULITBI KOMIIPECOPIB 17151

ra3soTPAHCIOPTHUX CUCTEM i XiMi4HOI IPOMUCIIOBOCTI 3 POO0OYUM TUCKOM A0 200 aTm.
CouiasibHO-eKOHOMIYHA cipsimoBaHicTh HTII:
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy: -
3aKiHYeHHs eTamy:
Cno>kuBayi npo,uyKuii': niAnpueMCTBa IPUIAL00yAyBaHHS
IlepcnieKTHBHI PUHKH: Vkpaina, Pocis, kpainu EC
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUIT 06CAT iHBECTHILiH, THC. TPH.: 1500
IIpagBa, 10 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOGOTH:
HasiBHicTb Gi3Hec-mjIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI. Hi
IToTeH1iaILHUM 00OCST POASKY, THC. TPH.: 0
OuiKyBaHHI TepMiH OKYIMHOCTI (POKiB): He 6isbiue 4 pokis

JopaTkoBa iHpOpMALLisL: 32 ymoBamMu iHBECTUIIIIHOTO OTOBOPY

IX. Bi6siorpadiuyHuii onuc



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK I0PHAHUYHOI 0COOH [ynbra Mukosnia ®esoposuy

IlepeJtik 0Cci0O-BHKOHABIIiB
BacunbeB Bonopumup Bacunbosud
I'punyna Bacuis IBaHOBUY
I'pirop'eBa Tamisia AnaTosiiBHa
Komosuit KoctsitHTuH IBaHOBUY
Jlydaninos Osexcanap AHAPINOBUY
Ornanes Osier AHATOJINOBUY
PemwetHsk Onena MukosaiBHa

CrpenbHULBKUEN Bononumup €BreHinoBuy

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB
Tenedpon

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI




