O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0519U001834
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 10-12-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Binuk Osnekcangp ['puroposny

2. Bilyk Oleksandr Grigorovich

KBasigikamis: . 1. 1., 05.03.06
InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIn¢dp HayKoBOi cneniaabHOCTI: 05.03.06

Ha3Ba HayKoBOIi CIeniaIbHOCTI: 3BapioBaHHs Ta CHIOPiAHEH] IPOLECH i TEXHOMIOT

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 05-12-2019

CreniaJbHICTh 32 OCBITOXO: TexHOOriA i YCTaTKyBaHHS BiTHOBJIEHHS Ta MiJBUIIEHHS 3HOCOCTIMKOCTI MallMH

i KOHCTPYKUiN

Micue p060TI/l 3a06yBaqa: Jep>kaBHUI BUIIMY HaBYaJIbHUM 3aKiaf, "[1pna3oBCbKUl Jep>KaBHUM TEXHIYHUN

yHiBepcureT"

Kopg 3a €IPIIOY: 02070812

Micue3HaxoaKeHHS: ByJI. YHiBepcUTeTchbKa, 7, M. Mapiynoss, JloHelbka 0671., 87555, Ykpaina

dopma ByracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagai30BaHOi BYE€HOI pagu): [ 12.052.01

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: [lepkaBHUii BUIIMII HABYaJIbHUI 3aKnaj "KpUBOPI3bKuii

HalliOHAJIbLHUY YHiBEpCUTET"
Kog, 3a €EIIPIIOY: 01020304

Micue3Haxoa>KeHHSI: By Biranis Marycesuya,1l, m. Kpusnii Pir, KpuBopisbkuii p-H., J[HImponeTpoBchka 0611,
50027, Ykpaina

dopma ByracHOCTI:
Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IToBHEe HaﬁMeHyBaHHH lopn,rmquoi ocoou: Jlep>kaBHUY BUINWI HaBYaJIbHUM 3akial "[1pra3oBCbKuit

Iep>KaBHUI TEXHIYHUI YHIBEPCUTET"

Kopg 3a €IPIIOY: 02070812

Micue3HaxoaKeHHS: ByJI. VHiBepcuTeTchka, 7, M. Mapiynoss, [loHenpka 0671., 87555, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.22.19.17

Tema gucepranii:
1. PO3BMTOK HayKOBUX i TEXHOJIOTIYHMX OCHOB HAIUIaBJIEHHS 3HOCOCTIMKUX CILJIaBiB ITIOPOIIKOBUMHU CTPiYKaMM

2. The development of scientific and technological fundamentals of surfacing wear-resistant alloys powder tape

Pedepar:

1. MeTa po60Tu - po3po6Ka HayKOBO OGI'PYHTOBAHOI TEXHOJIOT] BUPOOHUIITBA IOPOIIKOBUX CTPIYKOBUX €JIeKTPOLIB i
BJIOCKOHAJIEHHS TEXHOJIOTIi MEXaHi30BaHOTO €JIEKTPOAYTOBOrO HAIlJIaBJI€HHS 3HOCOCTIMKHUX CILJIABIB 3
BHMKOPHCTaHHSIM IIOPOIIKOBUX CTPidOK. O0'eKT IOCIiI>)KEHHS — 3aKOHOMIipHICTh (POPMYBaHHS 3HOCOCTIIIKOTO
HaIJIaBJIEHOTO MEeTaJy IIPY BUKOPUCTAaHHi IOPOLIKOBOrO CTPIYKOBOrO €JIEKTPOLHOro Marepiainy. [Ipegmer
TOCJIiIPKEHHS — KOHCTPYKIii NOPOLIKOBUX CTPiYKOBUX €JIEKTPOJIHMX MaTepiajiiB, CIOCOOU HaIIaB/I€HHS Ta BILJIMB
30BHIIIHBOI'O MArHiTHOTrO 110J1 Ha (POPMYyBaHHS HAIlJIaBJIEHOTO METAJy 3 OTPMMAaHHIM HEOOXiHUX PO3MIpiB i
BJIACTUBOCTEN. MeToM NOCiIKEHDb ~ ONITUYHA Ta CKaHyBaJIbHa €JIEKTPOHHA MIKDOCKOIIis, EHEProAgucIiepCiiiHa
CIEKTPOCKOIIisl, pPEHTT€HOCTPYKTYPHHUIA aHali3, BUMipIOBaHHSI MiKPOTBEPAOCTI; BUIIPOOYBAaHHS Ha a6pa3suBHUI 3HOC;

MaTeMaTUiHe MOJEJIIOBaHHS PO3PaxyHKy KOHCTPYKTUBHUX I1apaMeTPiB IOPOLIKOBUX CTPIYKOBUX €JIEKTPOIHUX



MarepiaiiB, poO3paxyHKOBi i eKcriepruMeHTaJIbHI JOCiIKeHHS, MaTeMaTUYHi MeTou 06pOOKY JaHUX 3
BHMKOPHCTaHHIM IIPOrPaMHUX 3ac00iB, MaTeMaTUYHUX nakeTiB Microsoft Excel, MathCad, Ansys-ED, 3acHOBaHUX Ha
YUCeJIbHUX PillleHHSX. B 0CHOBY MaTeMaTU4YHUX MoJieiell 6yJI0 OKIaZeHO METO], KiHI|€BUX €JIEMEHTIB, €J1eMEHTHU
Teopii TeNnuoBUX NPOLECiB, perpeciiiHuil aHai3. BCTaHOBIEHO 3aKOHOMIPHICTb (POPMYBaHHS 3HOCOCTIMKOTO
HaIUIaBJIEHOTO METAJy IIPY BUKOPUCTAHHI MOPOIIKOBOTO CTPIYKOBOTO €JIEKTPOIHOrO Marepiany. BctaHOBIEHO
3aKOHOMIipHOCTi (POpPMYyBaHHS CTPYKTYPH B HaIlJIaBJIEHOTO MeTajly 3 cucTemMolo jieryBaHHs Fe-C-Cr-Ni, orpumanoro
MEXaHi30BaHUM €JIEKTPOLyTOBUM HaIlJIaBJIEHHSIM [IOPOLIKOBUMU CTpiukaMu. Briepie rnokasaHo, 1o npu
6araTomapoBOMY HaIJIaBJIEHHI 3HOCOCTIMIKOrO CIJIaBYy IOPOIIKOBOIO CTpiukoo [1JI-AH-111, B 30HaX NEPEKPUTTS
BUMIiNIIETHCS rpadiT Mpu nepeTBOpPeHHi KapobifiB B mpoueci nepekpucTanisaiii. Po3pobieHa MeTomoioris
OLIiHIOBaHHSI SIKOCTI I€peMilllyBaHHS [IOPOIIKONOAIOHNX KOMIIOHEHTIB Pi3HOi IpaHyJIsLii i TEXHOJIOTIYHUX
BJIACTMBOCTE, SIKA XapaKTepu3ye e(PEeKTUBHICTb 3MilllyBaHHS MIPY BUPOOHUILITBI IOPOIIKOBUX CTPIUOK.
ExcriepuMeHTasNbHO MiATBEPAKEHO, 110 HAKJIAIEHHS 30BHIIIHBOIO MArHiTHOrO 1014 3 ingykuiero 28 mT Ha 30HYy
I1JIaBJIEHHS [IOPOLIKOBOi CTPiuKY, IPUBOIUTH A0 Moaudikallii IepBUHHOI CTPYKTYPU HaIlJIaBJIeHOTO 1Iapy,
3POCTaHHS MiKpOTBepOCTi Kap6inHoi eBTekTuky Ha 20-50HV. BnpoBakeHHSs TEXHOJIOTi BiTHOBJIEHHS Ta
3MilJHEHHS MEXaHi30BaHUM HaIlJIaBJIEHHSIM MTOPOIIKOBUMU CTPiYKaMU IO3BOJIMJIO MiIBUIIATU: €KCILTyaTalliliHy
cTilikicTe poBoguH ctany CIIII-120 [TpAT «MK AzoBcranb» B ceperHboMy B 3,03 pasu Ta 3a6e311e4ynsio 3pOCTaHHS
IIPOYKTUBHOCTI 06J1aJHaHHS; CTIMKiCTh posnukiB posbradry JIITI-3000 [TpAT «MMK im Inniva» B cepesabomy 1,87
pasy, 10 JO3BOJIMJIIO MiIBUIIATA MDKPEMOHTHUI TEPMIH iX pO60TH; IPOLYKTUBHICTSD i SIKICTh HAIJIABJIEHHS
MOPOIIKOBUMMU CTPiuKaMu JieTajeil 3aCUMHOrOo arnapaTy JOMEeHHOI nedi (KoHyciB Ta yam) Ha 20 % B ymoBax [TpAT
«A3oB3arasibmal». 3araJjbHUN eKOHOMIYHUI eeKT BiJl BIIPOBaIKeHHs PO3POOIEHUX TEXHOJIOTIN BifHOBIEHHS

CcTaHoOBUTHb 2 961 740 rpH.

2. The purpose of the work is to development of scientifically grounded technology for the production of powder
tape electrodes and technology improvements of mechanized electric surfacing of wear-resistant alloys using
powde tape. The object of study is the regularity of formation of wear-resistant weld metal when using powder
tape electrode material. The subject of study is the construction of powder band electrode materials, methods of
surfacing and the influence of the external magnetic field on the formation of weld metal with the necessary
dimensions and properties. Research methods-optical and scanning electron microscopy, energy dispersive
spectroscopy, x-ray diffraction analysis, microhardness measurements; abrasive wear tests; mathematical
modeling of calculation of design parameters of powder tape electrode materials, computational and experimental
studies, mathematical methods of data processing using software, mathematical packages Excel, MathCad, Ansys-
ED, based on numerical solutions. The mathematical models were based on the finite element method, elements of
the theory of thermal processes, regression analysis. The regularity of formation of wear-resistant weld metal
when using powder tape electrode material. The regularity of formation of the structure of the weld metal with the
alloying system Fe-C-Cr-Ni obtained by mechanized electric arc surfacing with powder tape. First shown that at
multilayer surfacing of wear-resistant alloy powder tape PL-AN-111, in the overlapping zones, graphite is released
during the conversion of carbides in the recrystallization process. A methodology for evaluating the mixing quality
of powdered components of different granulation and technological properties has been developed, which
characterizes the mixing efficiency in the production of powder tapes. It is experimentally confirmed that the
imposition of an external magnetic field with an induction of 28 mT on the melting zone of the powder tape leads
to a modification of the primary structure of the deposited layer, an increase in the microhardness of the carbide
eutectic by 20-50HV. Implementation of recovery and strengthening technologies mechanized surfacing powder
ribbons allowed to increase: the operational stability of the wires of the condition spsh-120 PJSC "Azovstal iron and
steel works" an average of 3.03 time and ensured increased productivity of equipment; the stability of the rollers of
the roller convey or rolling mill 3000 of PJSC "Mariupol Ilyich" in average of 1.87 times, which made it possible the
overhaul period of their work; productivity and quality welding powder tape with of parts of the charging
equipment of blast furnace (cones and bowls) 20% in terms of PJISC "Azovobschemash". The total economic effect
of the implementation of the developed recovery technologies is 2 961 740 UAH.
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