O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0410U004736
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpaunii: 23-11-2010

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mappapesud PomaH CusibBeCTpOBUY

2. Mardarevych Roman Sylvestrovych
KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi creniaIbHOCTI: 05.02.01

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: Marepiano3HaBCTBO

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 27-10-2010

CreniaJbHICTh 32 OCBiTOO: 7.090203

Micue po6oTu 3400yBava: disuko-mexaniynmii incrutyr im. I.B. Kapnenka HAH Ykpainu

Kopg 3a €IPIIOY: 03534506

Micue3HaxoayKeHH: 79053, M. JIbiB, MCII, ByJ. HaykoBa, 5

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliai30BaHOi BYE€HOI pagH): [ 35.226.02
IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI 0COOH: Disnko-mexaniynmii inctutyT im. I. B. Kaprienka HAH Ykpaiuu
Kopg 3a €IPIIOY: 03534506

Micue3HaxoaKeHHS: By Haykosa, 5, M. JIbBiB, JIbBiBCbKa 061., 79060, Ykpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0c00H: dizuko-mexaniunumii incTutyt im. I.B. Kapnenka HAH Vkpainu
Kopg 3a €IPIIOY: 03534506

Micue3Haxoa KeHHs: 79053, m. JIbsiB, MCII, Bys1. HaykoBa, 5

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHyHHUX PyOpHK: 81.33.31.13

Tema gucepranii:
1. Po3po6sieHHS ABOIIAPOBUX KOMIIO3UIINHUX €J€KTPOXiMiuHUX MOKPUTTIB cucteMu Ni-B-Cr as1s ninBuieHHs

3HOCO- Ta KOPO3ifHOI TPUBKOCTI BUPOOIB 3 BYIJIELIEBUX CTaJIEN

2. Development of a two-layer electrochemical composition coatings of Ni-B-Cr systems for the increase of wear-
and corrosion resistance of carbon steels wares

Pedepar:

1. TIponec eneKTpOXiMiYHOTO OCAIPKEHHS 1 TepMiYHOi 06POOKY ABOLIAPOBOro KOMIO3ULiMHOro nNokputts Ni-B-Cr ta
1ioro B1acTUBOCTI. PO3p06s1€HHSI HOBUX KOMIIO3ULiIHUX MOKPUTTIB Ha OCHOBI HiKeJII0, 60PYy Ta XpOMY ISl
IiABUILEHHS pOOOTO30ATHOCTI ByTIJlel|eBUX CTajlell B YMOBax Jii HalpykeHb, arpECUBHUX CEPeLoBULY i MTiIBULIEHUX
Temnepatyp. ONTUYHA Ta €JIEKTPOHHA MIKPOCKOIIisl, (Pa30BUI PEHTTE€HOCTPYKTYPHUIA,
MiKpOPEHTI€HOCIIEKTPAJIbHI, (P EePEeHLiaIbHO-TEPMIYHMI Ta XiMIiUHMI METOIY aHai3y, IOTeHLiOAMHAMIYHA
BOJIbTAMIIEPOMETPIsl, MeXaHiuHi, BTOMHI, TPMOOTEXHIYHi | KOpO3iiiHi BunpobysaHHs. PO3p06J1€HO TEXHOJIOTi0
dopmysanHs aBomaposux KEIT cucremu Hikesb-60p-XpOM TPUOOTEXHIYHOTO NIPU3HAYEHHS], 3HOCOTPUBKICTh SIKUX
B YMOBax TepTs 6e3 3MalllyBaJbHOro Marepiaiy 3a HaBaHTaxeHb 0,5-2,0 MIla y 1,5 - 5,3 pasu € BUIIO0I0, HixX
rajJibBaHi4HOIO XPOMOBOTO TIOKPUTTS YM TapTOBaHOI ByrjeLeBoi craili. [lokaszaHo, mo nokputra Ni-B-Cr 3a

IIBUJIKICTIO KOPO3ii y 26%-My po34nHi cynbPaTHOI KUCJIOTH BiANOBITAIOTh Ipyromy 6asy (3a 10-6aypHOI0 MKaIoo) i



BiJHOCATBCA 110 TPYIIU Iy’>Ke CTIMKMX MaTepiajiB Ta epeBUILyI0Th KOpO3iiiHy TpuBKicTh ctasi 08X18HIOT.
JKapoTtpuBkicTb IOKPUTTIB y MOBITpi 3a Temrieparyp 700-900°C 61u3bKa [10 >KapOTPUBKOCTI HIKeJIbXPOMOBUX
criiaBiB. [TOKpUTTS MifBUILYIOTh HUKJIIYHY JOBrOBIUHICTD ByIJleLieBUX cTajlell npu nigsuienux (500-700°C)
TeMmrepatypax Ha 50-75%. Po3paxoBaHO Ta eKCIIEPUMEHTAJIbHO MiATBEPAKEHO, MO SIKiCHI BUCOKOHATIOBHEHI
IIOKPUTTSI CTabibHOrO CKIany GOpPMYIOThCS 3a MBUAKOCTI IOTOKY cycrensii 0,15-0,2 m/c. Ins ocamkenns KEIT Ni-
B 3aeBTeKTHYHOrO CKJIaly 3 peryJibOBaHUM BMiCTOM JucIiepcHoi $pa3y 3HailleHo ONTUMAaJIbHi KOHLIeHTpaLlii
[IOBEPXHEBO-aKTUBHUX PEUYOBUH. BusHaueHo MiHiManbHI TeMeparypu (420 ta 490°C) npoTikaHHs TBepH0¢da3HUX
peaxliil Mpy HarpiBaHHi IBOMIAPOBUX KOMIIO3ULIilA, BIJIUB [1IAPAMETPIB Bifmany Ha Judy3ifiHNNA 1epepOo3NnOoai
KOMITOHEHTIB ITOKPUTTS Ta 0c00JIMBOCTI popmyBaHHs 6opunHux ¢as Ni3B, Ni2B, Cr5B3 i CrB y gBoumapoBux
IIOKPUTTSIX 3 Pi3HUM BMicTOM 60py. Po3pobseHo TexHooriyHi pekomeHnzanii popmysanHs KEII niis noBepxHeBoro
3MilJHEHHS JieTajieil MeTali3aTopiB, EKCTPYAEPIB, IMBAPHUX (OPM TOIIO, IKi BUKOPUCTAHI Ha MiIIPUEMCTBAX

MaIIMHOOYiBHOI IPOMUCIIOBOCTI.

2. The process of electrochemical deposition and thermal treatment of two-layer Ni-B-Cr composite coating and
its properties. Development of new composite coatings based on nickel, boron and chromium, to improve
durability of carbon steels under conditions of stress, aggressive media and high temperatures. Optical and
scanning electron microscopy, X-ray diffraction, EDS, differential thermal and chemical methods of analysis, DC
polarization methods, mechanical, fatigue, wear and corrosion tests. The technology of forming two-layer
composite electrochemical coatings of Ni-B-Cr system for tribotechnical application was developed. Their wear
resistance under dry friction at specific loads of 0.5 - 2.0 MPa is in 1.5 - 5.3 times higher comparing with galvanic
chrome plating or hardened carbon steel. It was shown that Ni- B-Cr coatings correspond to number 2 severity of
corrosion (on a 10-point scale) and due to dissolution rate in 26% sulphuric acid can be related to the group of very
resistant materials. Heat-resistant coatings in air at temperatures of 700-900°C is close to heat-proofness of
Nickel-Chromium alloys. Coatings increase cyclic durability of carbon steels on 50-75% at elevated (500-700 ° C)
temperatures. It was calculated and experimentally confirmed that the high-quality filled coatings of stable
composition form at a suspension flow rate of 0.15-0.2 m/sec. Surfactants under optimal concentration were used
for the deposition of Ni-B primer layer of hypereutectic composition. Minimal temperatures (420 and 490°C) of
solid state reactions during heating of two-layer compositions, the influence of annealing parameters on the
diffusion redistribution of coating components and peculiarities of boride phases formation in double-layer
coatings with different content of boron were determined. Technological recommendations of composite coatings
formation for surface hardening of metallizators, extruders, casting forms and other products used in machine-
building enterprises were developed.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiaIbHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'SI30K 3 HAYKOBHMH T€EMaMH:



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I10o-6aThKOBI:
1. TToxmypcekuit Bacuib IBaHOBUY

2. Pokhmurskii Vasyl Ivanovych

KBasigikanis: 1.1, 05.17.14

InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Tony6eus Bomogumup Muxaitnosud

2. Tony6enp Bonogumup Muxainnosud

KBasigikanis: g.1.1., 05.02.01
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

TToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

BaacHe IlpizBume Im's I10o-6aTbKOBI:
1. Kongup Anarosiit IBaHoBU4

2. Konpgup Anatosiii IBaHOBUY

KBasmigikanis: k.1.1., 05.02.01

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZmoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

ByiacHe Ilpi3Buiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbBHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

[Tanacrok Bonogymup BacuiboBuy

[Tanacrok Bosnopumup BacunboBuy

IOpuenko T.A.



