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Pedepar:

1. MeTa po60TH - po3po6Ka HayKOBO OO PYHTOBAHOI TEXHOJIOTii BUPOOHUIITBA IOPOIIKOBUX CTPIYKOBUX €JIEKTPOLB i
BIIOCKOHAJIEHHS TEXHOJIOT1i MEXaHi30BaHOTO €JIEKTPOAYIOBOI'O HAIlJIaBJIEHHS 3HOCOCTIMKHUX CILJIABIB 3
BUKOPHCTaHHSIM IOPOIMIKOBUX CTPiYOK. O6'€KT IOCTiIKEeHHS — 3aKOHOMipHICTh GOPMYBaHHS 3HOCOCTIIIKOTO
HaIIaBJIEHOTO METaJy IIPY BUKOPUCTAHHI TOPOLIKOBOT'O CTPIYKOBOTO €JIEKTPOHOro Marepiamny. [Ipegmer
IOCTiI)KeHHSI — KOHCTPYKL{iI IOPOLIKOBUX CTPIYKOBUX €JIEKTPOJHUX MaTepiasis, Clocoby HalJaBJA€HHS Ta BIJIUB

30BHIIIHBOTO MArHiTHOTO M0JI HAa (POPMYBAaHHSI HAIJIaBJIEHOTO METAJy 3 OTPMMAHHIM HEOOXiIHUX PO3MIpiB i



BJIACTUBOCTEN. MeToIM NOCiIKEHD ~ ONITUYHA Ta CKaHYBaJlbHa €JIEKTPOHHA MIKDOCKOIIis, EHeproaucIiepcinta
CIIEKTPOCKOIIisl, pEHTT€HOCTPYKTYPHUI aHali3, BUMIPIOBaHHS MIKpOTBEPIOCTI; BUIIPOOYBAHHSI Ha abpa3suBHUI 3HOC;
MaTeMaTU4HE MOJEJIIOBAHHS PO3PaXyHKy KOHCTPYKTUBHUX [1APAMETPIB ITOPOIIKOBUX CTPIYKOBUX €JIEKTPOSHUX
MaTepiasiB, po3paxyHKOBIi i eKCIIepUMEeHTaJbHi JOCiI)KeHHs, MaTeMaTUYHi MeTou 0OpOOKU IaHUX 3
BHMKOPHCTaHHIM IIPOrPaMHUX 3aC00iB, MaTeMaTHYHUX nakeTiB Microsoft Excel, MathCad, Ansys-ED, 3acHOBaHUX Ha
YUCeJIbHUX PillleHHSX. B 0CHOBY MaTeMaTU4YHUX MoJieJiel OyJI0 OKIaAeHO MEeTO, KiHI[€BUX €JIEMEHTIB, eJIeMEeHTHU
Teopii TennoBuX NpoLeciB, perpeciiiHuil aHanis. BcTaHOBIEHO 3aKOHOMIPHICTb (POPMyBaHHS 3HOCOCTIMKOTO
HAaIJIaBJIEHOTO MEeTaJly IIPY BUKOPUCTAaHHi IOPOLIKOBOrO CTPIYKOBOrO €JIEKTPOLHOrO MaTepiany. BctaHoBieHO
3aKOHOMIipHOCTI (POpMYyBaHHS CTPYKTYPH B HaIlJIaBJIEHOTO MeTaJly 3 cucTeMolo sieryBaHHs Fe-C-Cr-Ni, orpumanoro
MEXaHiI30BaHUM €JIEKTPOAYTOBAM HaIlJIaBJIEHHSM IIOPOLIKOBUMU CTpidKaMu. Briepine nokasaHo, 1o npu
6araTomapoBOMY HalJIaBJI€HHI 3HOCOCTINIKOrO CIJIaBYy IOPOIIKOBOIO CTpiukoo [1JI-AH-111, B 30HaX NEPEKPUTTS
BUissieThCs rpadiT [pyu epeTBOPEHHI Kap6ifiB B poleci nepekpucranisauii. Posapobiena metonooris
OLIiHIOBaHHS SIKOCTI IIepeMilllyBaHHS [IOPOIIKONOAIOHNX KOMIIOHEHTIB Pi3HOi IpaHyJIsLii i TEXHOJIOTIYHUX
BJIACTMBOCTEW, sIKa XapaKTepu3ye e(eKTUBHICTb 3MilllyBaHHS [IPY BUPOOHULITBI IOPOIIKOBUX CTPIUOK.
ExcriepruMeHTaNbHO MiATBEPAKEHO, 110 HAKJIAIEHHS 30BHIIIHPOIO MArHiTHOTrO 10JIs 3 iHgykuieo 28 mT Ha 30HY
IIJIaBJIEHHS [IOPOLIKOBOi CTPiUKY, IPUBOLUTH A0 Moaudikalii IepBUHHOI CTPYKTYPU HaIlJIaBJIeHOTO IIapy,
3POCTaHHS MiKpOTBepOCTi Kap6inHoi eBTekTuky Ha 20-50HV. BnpoBakeHHs TeXHOJIOTi BiTHOBJIEHHS Ta
3MilJHEHHS ME€XaHi30BaHUM HAIJIaBJIEHHSIM IOPOLUIKOBUMU CTPiYKaMU JO3BOJIWJIO MiABUIINATU: €KCILTyaTaliliHy
crifikicts npoBoauH ctany CIIII-120 ITpAT «MK A3oBcTasb» B cepeiHbOMY B 3,03 pas3u Ta 3a6€31e4nsio 3pOCTaHHs
IIPOYKTUBHOCTI 06J1aJHaHHS; CTIUKiCTh posnukiB posbranry JIITI-3000 [TpAT «MMK im Inniva» B cepenabomy 1,87
pasy, 10 J03BOJIMJIIO MiIBUIIATA MDKPEMOHTHUI TEPMIH iX pO60TH; IPOLYKTUBHICTD i SIKICTh HaIlJIABJIEHHS
[IOPOLIKOBUMU CTPiYKaMU JeTajlell 3aCUITHOTO alapaTry JOMEHHOI Iedi (KOHyCiB Ta yam) Ha 20 % B ymoBax [IpAT
«A3oB3arasbmalr». 3arajabHUl eKOHOMIYHUI €(DEeKT Bif BIPOBAaIKEHHSI PO3POOJIEHNX TEXHOJIOTIH BiTHOBIEHHS

cTaHoBUTh 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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