O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMeP: 0215U006142

Jep>kaBHUH peecTpauiliHUI HOMeP: 0113U002868

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 23-02-2015

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: JlocifkeHHs CIy>K60BUX XapaKTePUCTUK MOAN(DIKOBaHNX [IOBEPXOHb | 3aXUCHUX TIOKPUTTIB HA

JOCJIIHUX 3pa3Kax
IToyaTok eramy: 01.2014
3akiH4YeHHs eTamy: 12.2014

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) 335-07-55

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

dakTHyHHi 06car ¢piHaHCYyBaHHS (THC. IpH.): 110




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:

3apsis 36i/bIIEHHS] PECYPCY I1ap TepTs AeTajeld, 10 BUKOPUCTOBYIOThCS B 6JI0KaxX Mapopo3nofiny Typ6inu K-325,
IIPOBEEHO KOMILJIEKC eKCIIEPUMEHTIB 10 MOIM(IiKyBaHHIO iX po60YMX [IOBEPXOHb CIIOCOOOM iOHHOTO a30TyBaHHS
OCHOBH 3 HACTYITHUM OCAJI)KEHHSM 3aXUCHUX IIOKPUTTIB B OJJHOMY TEXHOJIOTITYHOMY LIMKJIi. 3a71 LOCIiIPKEHD 10
MiABUIYBAaHHIO €KCIUTyaTalillHUX XapaKTEPUCTUK SIK 6a30BUI OyJ10 BUKOPUCTAHO BY30J1, SIKUH CKJIaJAEThCS 3
IeTtasneii "yropa" ta "mapsip". [TonepenHi ekcrieprMeHTH T10Ka3ay, o TeXHOJIOTis aTMOChEepHOro TEPMIYHOTO
a30TyBaHH!, sIKa TPaJULIiiHO BUKOPUCTOBYETHCS B 3aBOJICbKUX YMOBAX, HE JJA€ MO>KJIMBICTh OTPUMATU HEOOXinHi
ajresifiHi xapaKT€PUCTUKU [TIOKPUTTIB, 10 OCAAXKYIOTbCS. ToMy, 6yJI0 pOo3p0o06JIeHO aIbTEPHATUBHUM [IPOLIEC
iOHHOTO a30TyBaHHS OCHOBH B PO3pimkeHoi aTMocdepi a3oty. [IpoBeseHHs 1[bOTo IpoLecy 3abe3nedye HEOOXigHY
TeMIIepaTypy IOBEPXHi a30TyBaHHS, B SIKOMY, 3 OIHOTO OOKY, He [1IepeBUILyEThCSI TEMIIEpATypa BiAlyCcKy AeTanew, i,
3 iHIIOro 60KY, NOCSAraeThCsl HEOOXiNHI NapameTpu 3MiljHeHHs (rubyrHa i TBepicTh). [IopiBHABHI TECTH
CIIyKO0BUX XapaKT€PUCTUK JeTajlel, IPOa30TOBAHUX B 3aBOJICHKUX i JAOOPATOPHUX YMOBAX, [TOKA3aJH, 10 iOHHE
a30TyBaHHS MOXKe OYTH 3aMiHOIO TEpMIYHOMY aTMOC(EPHOMY. SIK 3aXMCHi TIOKPUTTS Ha IOBEPXHSX Nap TEPTS IS
3MEHIIEHHS B3aEMHOT0 KoeillieHTa TepTsI BUKOPUCTOBYIOThCS pisHOMaHITHI HiTpuau - TiN (mJs "ynopu") i MoN
(o751 "mapHipy"). 3a pesyabTaTamMu €KCIIEPUMEHTIB allpOOOBAHO AOCIIiHUN TPOLLEC KOMIIJIEKCHOI i0OHHO-T171a3MOBOi
06p0o6KY (a30TyBaHHSI IJIIOC 3aXMCHE [TIOKPUTTS) HAa TIOBHOMACIITAOHUX MaKeTax AeTtaseil. [n1buHa 3MillHEeHHS B
[IOBEpXHEBOMY L1api ckiagasna 100 MKM rpu cepelHboMY piBHI MikpoTBepgocTi H = 5 I'Tla. 3axucHi IOKpUTTS, 10
0CaJIKyBaJIUCh HA 1[I0 OCHOBY TOBIIMHOIO 110 10 MKM, Majii rapHe 34€IJIEHHS Ta BUCOKUN PiBEHb MIKPOTBEPAOCTI 11O
27 I'Tla.

Pedepar aHIJIiHCBKOIO:

For magnification of a resource of friction pairs of the details used in steam distribution blocks of turbine K-325,
the complex of experiments on modifying of their effective surfaces by the ionic nitriding of a bottom with the
subsequent coating deposition in a common work cycle is executed. For examinations on rise of operational
performances the junction consisting of "support" and "pivot" has been used as the base. Preliminary experiments
have shown, that technology of atmospheric thermal nitriding traditionally used in industrial conditions does not
allow to gain necessary adhesiveness performances for deposited coatings Therefore, the alternative process of
the ionic nitriding of a bottom in a nitrogen tenuous atmosphere has been developed. At carrying out of this
process the necessary temperature mode of processing of a surface at which, on the one hand, did not exceed
temperature of tempering detail was provided, and with another - demanded parameters of hardening (depth and
hardness) were reached. Comparative trials of the working performances of the bottoms nitrated in factory and
laboratory conditions, have shown, that the ionic nitriding can take the place of the thermal atmospheric process.
As protecting coatings on the friction pair surfaces for friction coefficient decrease various nitrides (TiN for "
support " and MoN for "pivot") were used. By results of the tentative process of complex ionic-plasma process
(nitriding plus protective coating deposition) on full-scale breadboard models of details was approved. Thus depth
of hardening in a surface layer has made 100 microns at an average level of microhardness H = 5 GPa. Sheetings



deposited over this bottom to 10 microns in thickness had with it a good adhesion and the high level of a
microhardness reaching 27 GPa.

Inpekc YIK: 621.396.6:658.562; 621.396.66, 620.178

Koau TeMaTHYHHX PyOPHK: 47.13.35

KepiBHHUKH po6OTH

BiacHe IlIpizBuie Im'a I10-6aThKOBI: Binoyc Birtasniit Apcenritiosuy
HayKoBHI1 CTyIiHb:

Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



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

Ha3zsa HTII ykpaiHCBKOIO: KomruiekCHMIA 1a60paTOPHO-AOCIIHMIA IPOLEC a30TyBaHHS IIOBEPXHI 3pasKiB B
BaKyyMHOMY ra3zoBomy po3psifi Ta cuHTe3y TiN i MON oKpuTTiB Ha MOBEPXHi a30TOBAHUX 3pa3KiB 3i cTasi 25XIMP

B OIHOMY Tpolieci. [TapTig 3pa3kiB 3 TOKPUTTIMU.

Hassa HTII aHrificbKo¥0: Complex laboratory and experienced the process of nitriding the surface of
samples in the vacuum gas discharge and synthesis TiN and MoN coating deposition on the surface nitriding
samples from steel 25HIMF in alone process. Party of the samples with coating deposition.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJbTaTH:

l'asy3p 3aCTOCYBaHHS: ATOMHA eHepreTika
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Po3po6ieHo KOMIIEKCHUIT TPOLIEC IOHHOTO a30TyBaHHSI TOBEPXOHB AP TEPTS B PO3PiIKeHiit
atMocdepi a30Ty SIK aJbTepPHATUBY TEXHOJIOTi aTMOCPEPHOro TEPMIYHOIO a30TyBaHHs, SIKa TPAAULIIHO
BUKOPHUCTOBYETHCS B 3aBOJICBKUX YMOBAX, C [IOAAJIbIIMM HaHECEHHSIM 3aXUCHUX [IOKPUTTIB Ha [TOBEPXHSIX I1ap TEPTs

17151 3SMEHIIEHHS B3a€MHOTO KoedillieHTa TepTs. BukopucrtosytoTtbces Hitpunu - TiN (mis "ynopn") i MoN (ais
"mapHipy").
ConiaibHO-eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 2015
3aKiHYeHHs eTamy:
Crno>kuBavi NpoAyKIii: AEC TA TEC Ykpainu
IlepcneKTHBHI PHHKH: Pocis
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:

IX. Bi6siorpadivyHuii onuc



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK lopn,zmqnoi' 0coou HekntonoB IBaH MaTBilioBUY

IlepeJtik 0Cci0O-BHKOHABIIiB
€pmosnenko Ipuna 'ennaziiBHa
AxkcpoHOB IBaH IBaHOBUY
AHTOHEHKO MuKosa IBaHOBUY
Bpuk BikTop BacuinboBuy

Binoyc Birtamniit ApceHTiioBIY
JKyk I'puropiit AHIpiioBUY
SapHinposcekuit 0Opin OnekcinnoBruy
Sanecvkuit JImutpo IOpiitoBud
Kosanenko Bononumup [BaHoBuY
Komap Anarosiii AHaTOJioB1Y
Jlomino Mukosa CrenaHoBrY
Mapunin Bonogumup I'puroposuy
Mockaneup OseHa JleoHiniBHa
[TaBneHko JI1060B IBaHiBHA
PemeTHax OseHa MukosaiBHa
Typuuna Onekcangpa KapmiBHa
Ycrenko Mukosa I'eopriiioBuy
Xyznaxkos Cepriil BonoguMuposud

Yepkacos Bonopumup Inmiv

BignoBigasibHHUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
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BiZIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOIi

OisIIBHOCTI



