O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMep: 0217U001033

Jep>kaBHUH peecTpaniliHUN HOMeP: 0116U005252

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 16-01-2017

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: Mozepuisaris o6agHaHHs 1151 HAHECEHHs HAHOCTPYKTYPHUX ByrJlelieBUX MOKpuTTiB Ha CI'Y
IoiameTpom 120 MM. BuB4eHHS BIZIMBY IapaMeTPiB OCAIKEHHS Ta ONEPeIHbOI 06pOOKY MiAKIaAKY Ha a[resito Ta

TPUOO-TEXHI4Hi XapaKTePUCTUKHU BYIJIE€L€BUX IIOKPUTTIB.
IToyaToK eramy: 04.2016
3akiHyeHH4d eTamy: 12.2016

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaHMEHYBaHHS IOPHAHYHOI 0cooH (a6o ITIB PpiznyHOi 0cO6H): HauioHanbHMiT HayKOBUIA

ueHTp "XapkiBcbkuil ¢isuko-rexHiuHui inctutyT" HAH Ykpainu
Kopg, 3a €IPIIOY: 14312223

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: (057) 335-65-61

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: 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. rpH.): 100




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 npo HJIP: 43c., 17 puc., 6 Tab., 15 nocunane. Meta po6otu: Po3pob6ka npoiieciB HaHeCEeHHSI BUCOKOSIKICHUX
3aXMCHUX aHTU(PPUKLINHUX HAHOCTPYKTYPHUX BYIJIELIEBUX IOKPUTTIB /17151 YIIiIbHEHDb BaJliB HOBOTO [1OKOJIiHHS
HAaCOCHOTI'O Ta KOMIIPECOPHOr0 06J1aiHaHHS BUCOKoro TUcKy aJ1st AEC. YV 3BiTi npoaHasizoBaHO BUMOTHY 1O
XapaKTEPUCTUK 3aXUCHUX aHTUPPUKLIHUX IOKPUTTIB JJ1s1 BY3JliB CYXUX ra3ofuHamiyHux yminsHeHns (CIY) iy
BiATIOBiTHOCTI 10 IbOTO OGTPYHTOBAHA OTpeba B MOJepHi3alii HasBHOTO O6IaiHAHHS /1711 HAHECEHHS BYTJIelleBUX
nokpuTTiB Ha CI'Y miameTtpom 120 mm. [IpoBenieHa MoiepHi3allist o61aHaHHS [J1S1 HAHECEHHS HAaHOCTPYKTYPHUX
asIMa3HUX MOKPUTTIB MJIa3MOXiMiYHUM METOJOM J03BOJINJIA 30ibIIUTYU PO3MIpP MiKIA[OK /1J1s1 HAHECEeHHS
MOKPUTTA 3 AiameTpy 50 MM 110 120 MM i TUM camMUM 3a6€3M1eYnTH MOXKJIMBICTh HAHECEHHS aJIMa3HUX ITOKPUTTIB Ha
HaTypHi 3pa3ku enemeHnTiB CI'Y BinnosigHoro giamerpy. MogepHisanis yctaHoBkU "IIporpec-M" fj1s1 HaHEeCEeHHSA
HAHOCTPYKTYPHUX aJIMa30I0/iOHNAX TOKPUTTIB BaKyyMHO-AYTOBUM METO/OM JI03BOJIMJIA MiIBUMIATY IBUAKOCTI
OCaJIKeHHS aJIMa30MOAI6GHUX TOKPUTTIB J10 4-5 MIKPOH /TOAMHY, TUTAHOBOTO NPOIIAPKY - 6 MiKpOH /TOJIUHY, SKi €
IIPUMHATHUMU IIPY HAHECEHHI 3aXMCHYX aHTUQPIKLIHUX IIOKPUTTIB Ha KiJIbL4 3 Kap06ily KpeMHilo fgiamerpom 120
MM. Ha MoziepHizoBaHOMY 0671aJHAaHHI BUTOTOBJIEHO NAPTii 3pa3KiB-CBiAKIB 3 aJiMa3HUMMU Ta aJIMA30IOAI0HUMU
IIOKPUTTSIMU Ha Kapobifli KpeMHilo, 3a pe3ysbTaTaMy BUMipIOBaHHSI XapaKTE€PUCTHUK SIKMX BCTAHOBJIEHO Jlialla30HU
IapaMeTpiB IpoLeCy NonepegHboi 06POOKY Ta HAHECEHHS! IOKPUTTIB 3 MOJIIMIIEHMMN MEXaHIYHNMU
BiacTuBocTsIMU. [IpoBeneni Ha nmignpuemcTsi "['peiic-Inxinipinr" (M. Cymu) icnuTH MOKPUTTIB HA 3pa3Kax-CBiJKax 3
KapOily KpeMHilo CBif4aTh IIPO MepPCIeKTUBHICTh BUKOPUCTAHHS TaKUX ITOKPUTTIB B CI'Y, 1110 BUTOTOBJISIIOTHCS Ha
L[bOMY HiANpUeMCTBi. TaKUM YMHOM, Pe3yJIbTaTh BUKOHAHOI pOOOTH JO3BOJISIIOTh IEPEXOAUTU O HACTYITHOTO €TaIly
10 ONTMMIi3alii IpoLeciB HAHECEHHS 3aXUCHUX aHTU(PUKLIMHMX HAHOCTPYKTYPHUX aJIMa3HMX Ta aJIMa30MO0i0HAX

IIOKPUTTIB HA HA BY3JIU YIIJIBHEHD JiaMeTpoMm 120 MMm.

Pedepar aHr1ilicbKOIO:

Report on Research Work: 43P., 17 Figs., 6 Tables, 15 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 analyzes the
performance requirements for protective anti-friction coatings on the units of dry gas dynamic seals (GDS) and in
accordance with this justified the need for modernization of existing equipment for the deposition of the carbon
coatings on GDS of 120 mm diameter.The modernization of equipment for deposition nanostructured diamond
coatings by plasma-chemical method allowed to increase the size of the substrate coated from the diameter of 50
mm to 120 mm and thus allow the deposition of diamond coatings on GDS elements of appropriate diameter.
Modernization of the "Progress-M" setup for the deposition of nanostructured diamond-like coatings by vacuum-
arc method improved the deposition rate of diamond-like coating to 4-5 microns / hour, a titanium layer to 6
microns / hour that are acceptable when applying protective coatings on GDS elements of 120 mm diameter. Sets
of the experimental silicon carbide specimens with the diamond and diamond-like coatings were manufactured at
modernized equipment; on the results of their characterization the ranges of pretreatment and coating deposition
parameters were revealed which promote the improved mechanical properties of the GDS elements with the
protective coatings. Tests of the specimens fulfilled at the enterprise "Grace Inzineering" (Sumy) indicate the
prospects of using the developed coatings in GDS produced at the plant.Thus, the results of the work permit to
move to the next step of the project: process optimization of protective anti-friction nanostructured diamond and



diamond-like coatings deposition on components of GDS sealings of 120 mm diameter.

Ingexc YIK: 62151, 621.6; 621.51

Koau TemaTHYHHUX PYOPHK: 55.39.39.01

KepiBHUKH po6OTH

BiacHe IIpizBuie Im's I10-6aThKOBI: CrpesnbHuIbKUiA Bosiogumup €BreHifioBny
HaykoBH#H CTYHiHB: 1. {.-M. H.

BueHe 3BaHHS: c.H.C.

Inentudikarop ORCID ID:

HoparkoBa indopmamuist:



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

Haszsa HTII ykpaiHCBKOIO: 3Bit 3a H/IP: "MogepHizauis 06J1ajHAHHS /15l HAHECEHHS HAHOCTPYKTYPHUX
BYIJIELIEBMX [TOKPUTTIB Ha Cyxi ra3osi yminbHeHHd (CI'Y) giamerpom 120 MM. BUBYEHHS BIIMBY IapaMETPiB
OCaJIKEHHSI Ta MONepeIHbOI 06POOKU MiIKJIAIKY Ha aAre3ilo Ta TpPUO60-TEXHIUHI XapaKTePUCTUKY BYTIJIELeBUX

INOKPUTTIB."

HasBa HTII aHr/1ilicbKOO: The report on the research: "Modernization of the equipment for the deposition
of nanostructured carbon coatings for dry gas seals (DGS) with a diameter of 120 mm. Investigation of the
influence of deposition parameters and substrate pre-treatment for adhesion and tribo-technical characteristics
of carbon coatings."

HTII, axy nepenba4asiocsi CTBOPHUTH:

IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:
OTpHMaHi P€3yJIbTAaTH: TexHoOorii

raJIy3b 3aCTOCYBAHHSI: BUDOOHMITBO MAIMH i yCTaTKyBaHHs
PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: MonepnizoBano 061aiHaHHS [ HAHECEHHSI 3aXUCHUX HAHOCTPYKTYPHUX aJIMa3HUX TIOKPUTTIB
IJ1a3MOXIMiYHMM METOZOM Ta aJIMa30MOi6HMX TOKPUTTIB BaKyyMHO-IyTOBUM METOJIOM Ha BY3JIM CyXUX
razoprHamivyHux ymineHeHb (CI'Y) giamerpom 120 MM. BUrotoByieHO Ta IpOTECTOBAHO MapTil 3pa3KiB-CBiTKiB 3
aJIMa3HUMU Ta aJIMa30MOAiOHUMY MOKPUTTIMU Ha Kapbifi kpeMHio. TecTH, npoBeeHi Ha nianpueMcTsi "['petic-
Imxinipinr" (M. Cymu), NoKasaay NepCreKTUBHICTb BUKOPUCTAHHS TaKUX NOKPUTTIB B CI'Y, 1110 BUTOTOBJISIIOTHCS HA

LbOMY IJIIPUEMCTBI.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eramy: -
3aKiHYeHHs eTamy:
Crno>KHuBavi NPOAYKILii: nifnpremcrsa npusano6yayBaHHs
IlepcnieKTHBHI PUHKH: Vkpaina, Pocis, kpainu EC
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMI 00CAT iHBECTHILiH, THC. TPH.: 1500
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI. Hi
IloTeHiaIbHUI 0OCST NPOZAIKY, THC. TPH.: 0
OuikyBaHHI TepMiH OKYITHOCTI (POKiB): e 6ibie 4 pokis

JopaTtkoBa iHdOpMALLisL: 32 ymoBamMu iHBECTUIIIHOTO OTOBOPY



IX. Bi6sriorpadiuHuii onuc

X. 3aKJII0YHI BiTOMOCTi
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABILiB
Bacunbes Bosnogumup BacuiboBud
I'punyna Bacuis [BaHOBUY

Hynnik Cranicnas ®enoposuy
Komosui KoctsitHTUH IBaHOBUY
Jlydaninos Onexcanap AHAPINOBUY
Ornanes Oser AHATOJINOBUY

PemetHak OsieHa MukoJiaiBHa

CrpenbHuubKuil Bosogumup €BreHinosnd

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTparop

KepiBHuK Bigginy YKpIHTEI, mpo €

BiZIOBiZaJIbHUM 3a peeCcTpallil0o HAayKOBOIi

OisIIBHOCTI

llynsra Mukosa ®enopoBuy




