O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0216U002132

Jep>kaBHUH peecTpauiliHUI HOMeP: 0113U002868

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 27-01-2016

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramny: Onrumisariis ekcriepumeHTaIbHUX IpoteciB mogudikarii moBepxHi Ta BUMYCK [eTaseil 3

IOKPUTTAMU 1J15 BI/IHpO6YBaHb
IToyaToK eramy: 03.2015
3akiHyeHHs eTamy: 12.2015

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 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) 335-07-55

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. rpH.): 100




VII. BizomocrTi npo IiP

Ha3sBa po6oTH yKpaiHCBHKOIO:

[ligBuIneHHs pecypcy Ta HaAiHOCTI IapHIPHUX Ta YIIIJIPHIOIYMX 3'€JHaHb B 6JI0Kax NapopO3IOoAiny IUIiHAPIB
BHCOKOT'O Ta HU3bKOT'O TUCKY NapoBux Typ6iH AEC mJsxoM cHHTe3y Ha po60YMX MMOBEPXHSX eJIEMEHTIB 3'€IHAHb

HAHOCTPYKTYPHUX 3aXMCHUX TIOKPUTTIB, BUITyCK JleTajell 3 IOKPUTTSIMHU 1151 IPOMUCIIOBUAX BUIIPOOYBAHb

Ha3zBa po6oTH aHTIJIilICbKOIO:

Increase of resource and reliability of hinging and posing machines in blocks of steam division of high and low
pressure cylinders for steam NPP turbines by synthesis on working surfaces of possing machines elements
nanostructure protective coatings, output details with coatings for industrial testing

Pedepat ykpaiHCbKOIO:

TpaguuitHu MEeTO, 3MILHEHHS AeTajlei 1ap TePTSI METOLOM "MIYHOr0" a30TyBaHHS, BUKOPUCTAHUM B 3aBOJICBKi
[IPaKTHLi, BUSBUBCS HEOCTATHIM /11 BUpIIIeHHs IPO6JIeMU MiJIBUILIEHHS PeCcypcy LeTasell 6JI0Ky 1apopOo3IOoAiny
Typ6iHu. OOMeEXEeHHS pecypcy poOoTH yciei Typ6iHU BU3HAYaI0Cs TEPMiHOM CIy0u ii oKpeMoro By3Ja, feTati
SIKOTO IIPALIOBAJIA B yMOBAaX IifIBUIIEHOTO 3HOCY. 3HOCOCTINKi ITOKPUTTS Ha OCHOBI HITPUIIB I€SIKUX METAJIIB,
OCaPKeHi Ha a30TOBaHy CTaJIeBy IOBEPXHIO 3MillHIOBAHUX [I€Tasel, JO3BOJISIIOTh 30ibIINTH TEPMIH iX CIIyKOu.
[IpoTte, BAKYyMHO-IyTOBUI METO/, OCAJIP)KEHHS 3aXUCHUX [IOKPUTTIB BUSIBUBCS HECYMICHUM 3 "MIYHUM" a30TyBaHHSIM.
3 MeTo10 301/IbIIEHHS €KCILTYaTaliliHOTO PeCypCy AETalel, 0 BXOASITh B KOHCTPYKLiO 610Ky 1apOpO3IOJiny
TypO6iHM i IpENCTaBIISIOTh 3 cebe napy TEPTS, PO3po6JIeHO MpoLec MOAU(IKyBaHHS IOBEPXOHb POOOUNX AeTajel 3
BUKOPMCTAaHHSIM METOZY BAKyMHO-IYTOBOT'O BUIIAPOBYBaHHS METAaJIiB. Llel mpouec peasnizoBaHui B

I BOXCTALiiHOMY T€XHOJIOTIYHOMY LIMKJIi: IOHHO-IJIA3MOBE a30TyBaHH4 + MTOJAJIbLIE OCAIPKEHHS 3aXUCHOTO
IOKPUTTS Ha 0CHOBI crioyiyk MoN i TiN. [17151 po3po6Ku ONTHMalbHOTO KOMIIJIEKCHOTO ITPOLLECY 3MilIHEHHS
MoAU(IKOBAHUX MAPiB BUKOHAHO KOMIUIEKC JOCTiIKeHb (Pi3MUHMX XapaKTePUCTUK LUX WapiB. JleTajbHO
IOCTiIKeHa 3aJIe>XKHICTb psiay Qi3nyHUX BiIacTMBOCTe MogudikoBaHuX 3paskiB (1podisi MiKpOTBEepLOCTi 110
IJIMOUHI, @ TAKOX CTPYKTYPHi OCOGJIMBOCTI a30TOBAHUX LIAPIB i HITPUAHMX IIOKPUTTIB) B 3aJI€XKHOCTI Bifl IapaMeTpiB
IIPOLIECy, 10 PO3PO6IISEThCS. Bu3HaYeHi MapaMeTpy AOCAiHUX ITPoLeciB MonudikKyBaHHS MOBEPXHi MakeTiB
IeTaseil, o JO3BOJISIIOTh OTPUMATH ONITUMAJIbHI C/1y>K00Bi xapakTepucTty. JJocinkeHo TpuboioriyHi
XapaKTepUCTUKUA MOAM(DIKOBaHUX 11apiB. BUKOHaHO MOPiBHAJIbHI 1aO0OPaTOPHI BUIIPOOYBaHHS abpa3UBHOI i
KOPO3iHOI CTIMKOCTI 3pa3KiB. [IpogeMOHCTPOBaHO iCTOTHE IMOJIMNIIEHHS X XapaKTEPUCTUK JeTajel i3

Mo (pIKOBAaHMMMU MTOBEPXHSIMU B [TOPIiBHSHHI 3 IeTassIMU 6€3 BKa3aHOi 06pOOKU.

Pedepar aHI1iliChKOIO:

The traditional method of hardening of details by method of the "furnace" nitriding, used in industry practice, has
appeared insufficient for the solution of a problem of raising a resource of details of the turbine steam distribution
block. Restriction of operation resource of turbine as a whole is predetermined by service life of this assembly
which details worked in conditions of the raised deterioration. Wear-resistant coatings on the basis of nitrides of
some metals, deposited on the nitrogenized steel surface of details, allow to increment term of their service.
However, the vacuum-arc method of coating deposition it has turned out to be unacceptable for its use after
"furnace" nitriding. For increase of an operational resource of the details entering into a construction of the
turbine steam distribution block and representing a pair of friction, process of modifying of surfaces of working
details with use of vacuum-arc method is developed. This process is realised in a two-phasic work cycle: ionic-
plasma nitriding + the subsequent deposition of a protective coating on the basis of MoN and TiN. For working out
of optimum complex process of hardening of the modified layers the complex of examinations of physical
performances of these layers is executed. Dependence of some physical properties of the modified samples
(microhardness profiles on depth, and also structural features of the nitrated layers and coatings) depending on
parameters of developed process is in details explored. Parameters of the laboratory processes of modifying of a



surface of breadboard models of the details are specified, allowing to gain optimum working performances. Are
explored tribological performances of the modified layers. Comparative laboratory researches of abrasive and
corrosion resistance of samples are executed. Substantial improvement of these performances of details with the
modified surfaces in comparison with details without the specified processing is shown.

Impexc YIK: 621.396.6:658.562; 621.396.66, 620.178

Koau TemaTHYHHX PYOPHK: 47.13.35

KepiBHuUKH po6oTH

BiacHe IlpizBume Im's I10-6aThKOBI: Binoyc Bitasniit Apcenritiosuy
HaykoBH# CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



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

Ha3zsa HTII yKpaiHCBKOIO: TexHOIOris KOMGIHOBAHOTO BAKYyMHO-yTOBOTO 3MilJHEHHS (a30TYBaHHS OCHOBH +
HaHECEHHS [TOKPUTTSI) Ha [IOBHOMACIITAOHNX MaKeTax JieTajeil B €UHOMY TEXHOJIOTYHOMY UK. KOMILIEKT

MAaKeTiB JieTajsie, o IPOMIIIIM ABOCTAlifHe 3MIIJTHEHHS [TIOBEPXHI, [IJIs1 By3J1a IapOPO3IOAiJIeHHS TypOiHMU.

Hazpa HTII aHrsi#icbKo0: Technology of the combined vacuum-arc hardening ( nitriding + coating
deposition) on full-scale breadboard models of details in a single technological cycle. Series of breadboard models
of the details for the turbine steam distribution block is processing in the method of hardening of details a two-
phasic work cycle.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:
OTpumaHi pe3ysIbTaTH:

T'asry3b 3aCTOCYBaHHSI: ATOMHA EHEDPreTHKA
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: Pospo6ieno nporec KoM6iHOBaHOTO BaKyMHO-IyTOBOTO 3MilJHEHHSI (a30TyBaHHS OCHOBU +
HAaHECEHHS [IOKPUTTSI) HAa [IOBHOMACIITAOHUX MaKeTax AeTajlell B €1MHOMY TEXHOJIOTIYHOMY LMKJIi. BUKOHaHO
KOMIIJIEKC AOCTiIKeHb (i3MYHUX XapaKTePUCTUK MOIU(iKOBAaHUX 11apiB, peajyi3oBaHuX IJ1s 3aXUCTYy POOOUNX
[TIOBEPXOHB JIeTajIeN. BUIyIIeHO KOMIIZIEKT MAaKeTiB JeTalel, 10 NPOUIIIM ABOXCTalilHEe 3MiLIHEHHS [IOBEPXHI

(a3oTyBaHHS + 3MILHIOIOUi TIOKPUTTSI) 17151 BY3J1a NAPOPO3NOAisIeHHS TypOiHU.
ConiaibHO-€KOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjis:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 2016-2017
3aKiHYeHHs eTamny:
Crnio>KuBavi NpoAyKILii: AEC TA TEC Vkpainu
IlepcnekTuUBHI pUHKU: Ctpanu CHJI
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:

IX. Biosiorpadiuamui onuc



1. Binoyc B.A., Jlomino M.C., 3agninposcbkuii 10.0., €pmonenko L.I'., Po3pobka gociigHoro npouecy Kom6iHOBaHOTO
BaKyMHO-IyTOBOTO 3MillHEHHS (a30TyBaHHSI OCHOBU+3aXMCHE ITIOKPUTTS) [eTajeil By3iliB TepTs 610Ky
napopo3snoginy Typ6is, llinbosa koMisiekcHa nporpama HAH Ykpainu «IIpo6semu pecypcey i 6e3neku ekcrityaTalii
KOHCTPYKIii1, ciopyz i MamuH», 36ipHMK HAyKOBUX CTaTell 3a pedysbTaTamu, oTpuManumu B 2013-2015pp.,
IncTutyT enexrposBapioBaHHs iM. €.0.ITatona HAH Ykpainuy, (y gpyky). 2. Belous V.A., Ermolenko 1.G.,
Zadneprovskiy Y.A., Lomino N.S. /"Hardening of surface details of friction unit for steam turbine allocator by
combined method of treatment" //, Jloknaz Ha 5-0i1 MeXAyHapOHO HayYHO-TeXHUYeCKON KOHpepeHun
“HighMatTech-2015", r. Kues, VIHcTUTyT po6siem Matepuanosenernus um. .M. ®panuesuya HAHY, Vkpauna, 5-8
okTs16ps 2015 . 3. Benoyc B.A., Jlomuno H.C., 3apnenposckuii F0.A., Epmosnenko V.I. /«YpoyHeHne [10BEpXHOCTU
JeTasneil y3ja TpeHus [jis 610Ka apopacnpeeseHns TypouH KOMOMHMPOBAaHHBIM METOTIOM 00paboTKu» / /,
Marepuassl 5-0i1 MeXXyHapoIHOI Hay4yHO-TexHu4yecKoi kKoHpepenuuu “HighMatTech-2015, r.Kues, Ykpauna, 5-
8 okTsa6ps 2015r., €. 233.

X. 3aKJII0YHI BiZOMOCTI

KepiBHHK mpnanHoi 00061,1 HCKJIIO,HOB IBaH MaTBiliOBUY

IlepeJtik 0Cci0O-BHKOHABIIiB
€pmornenko Ipuna 'ennagiiBHa
AHTOHEHKO MuKosa IBaHOBUY
binoyc Birtamniit ApceHTiioBIY
Bacunenko Pycinan JleoHinoBuy
JKyk I'puropiit AHzpiioBUY
Sapninposcekuit FOpint OsekciiioBny
Kosanenko Bonogyumup IBaHOBUY
Komap Anarosiit AHaTOJiOB1Y
Jlomino Mukosa CrenaHoBUY
Mapunin Bosogumup I'puroposud
Mockaneups OneHa JleoHigiBHa
[TaBnenko JIro60B IBaHiBHA
PemeTHak OsieHa MukosaiBHa
Typuuna OznekcaHgpa KapriBHa
Ycrenko Mukosa I'eopriiioBuy
XoBpuu Cepriii BacunboBud
XOMSKOB Irop AHartosinoBruy

Yepkacos Bonogumup iy

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedpon

PeecTpartop
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