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1. 3millHEHH JeTaell MallvH i MeXaHi3MiB FipHUY0-MeTaypriiiHoro 06y1afHaHHS €J1eKTPOLIAKOBUM
HaIUIaBJIEHHSIM Y CTPYMOIIiIBIIHOMY KPUCTaIi3aTopi

2. Strengthening of parts of machines and mechanisms of mining and metallurgical equipment by electroslag
surfacing in a current-supply crystallizer

Pedepar:

1. Inceprariiina po60Ta IpucBsYeHa po3p06JeHHIO eeKTUBHOIO TeXHOJIOTIYHOIO PillleHHs] OTPUMAaHHS
HAaIJIaBJIEHOTO MeTaJly IifIBUILIEHO]I SKOCTi, CTiIKOro B yMOBaxX abpasuBHOTO i yIapHO-a0pa3rBHOIO 3HOIIYBAHHSI, Ha
OCHOBI JOCTiI)K€Hb OCOOJIMBOCTEN €JIEKTPOIILIaKOBOro HariasaeHHs (EITH) B ctpyMoninBinHOMY KpucTasnizaTopi
(CIIK) 3 BUKOPMCTaHHSIM €JIEKTPO/iB BEJIMKOTO Nepepi3y i AMCKPETHUX MPUCALOK. Briepie BUKOHaHE KOMILJIEKCHE
OLIiHIOBaHHS BILJIMBY CIIOCOOY BUTOTOBJIEHHS HAIJIABJIIOBAJIbHUX MaTepiaiB , iX BUAY Ta TEXHOJIOTIYHUX [1apaMeTpiB
Ha MiKPOCTPYKTYPY BUCOKOBYIJIELIEBOTO 3HOCOCTIMKOro MeTaiy, HamasiaeHoro B CIIK. JJocnigkeHa

npauesgarHicTs CIIK pi3HOMaHITHOrO KOHCTPYKLIMHOIO BUKOHAHHS. Briepie BCTaHOBJIEHO, IO IIPU OyAb—SIKOMY



crioco6i EIH y CITK Heo6xigHO 060B’13K0OBO 3a6€311e4yBaTy 0OePTaHHS IJIaKOBOI BAHHU SIK [1JI1 CTBOPEHHS
ONTUMAaJIbHUX TEIJIOBUX YMOB B 00'€MI IIIJIAaKOBOi BAaHHU i IOCATHEHHS PiBHOMIPHOTO IIPOILJIaBJI€HHS OCHOBHOTO
MeTaJly, TaK i OTpPUMAaHHS MeTasly 3 OiJbIll BACOKMMU €KCIUIyaTalilHUMU XapaKTepUCTUKAMU SIK 32 MEXaHIYHUMU
BJIACTMBOCTSIMHU, TaK i 32 CTiMKiCTIO 10 aOpa3uBHOTIO 3HOLIYBAHHY i yIAPHUX HaBaHTaKeHb. [I0Ka3aHO HEOOXiHICThb
npu EITH y CIIK o6epTaHHs 11aKOBOi BaHHU SIK I1PY HAILJIABJIEHHI €JIEKTPOIOM BEJIMKOTO Iepepisy, Tak i npu
BUKOPMCTaHHI TUCKPETHOI npucaaxu. Y nopisHsHHi 3 EIIIH es1eKTpoIoM BEJIMKOro Nepepidy y 3BU4aiHOMY
KPUCTai3aTOpPi AUCIEPCHICTh CTPYKTYPHUX CKJIAJOBUX BUCOKOXPOMUCTOTO YaBYHY MiABUILY€ETbCS IPUOIU3HO B 3
pasu. 3aBOSKU €J1IeKTPOMarHiTHOMy 06epTaHHIO BaHHU MeTad, HamasneHui y CIIK nopoumkom crami 10P6MS, mae
npu6san3Ho B 1,3...1,5 pasu fgpibHimy CTpyKTYpY, HDK y pasi BilCyTHOCTi 06epTaHHs BaHHU. Pe3ysibTaTi, OTPUMaHi B
pOo6OTI miATBEpIKeHi AOCTiAHO-TIPOMUCIIOBOIO NTepeBipKolo, npoBeneHow Ha TOB HBII «[IpoMKoOMIIEKT», AJ1s SIKOi
OyJI0 BUTOTOBJIEHO 3a JJOIIOMOTOI0 HAIlJIaBJIEHHs 60KoBe (yTepyBaHHS WOKOBOI gpodapku CM]I-111, Ta na TOB
«BK® KPMBEACTEXMAIII» BifHOB/IEHHS EPeHbOI CTIHKM KOBIIA Kap'€PHOro HaBaHTaxyBaua «Caterpillar».
OTpumaHi pesysbTaTy IPOMHUCJIOBUX BUNIPOOYBaHb HaIlJIaBjleHUX O0KOBUX QyTepyBaHb 10KOBOi Apodbapku CM]I-111
i BiIHOBJIEHOI NepegHbOi CTIHKY KOBILA Kap'€pHOro HaBaHTaxXyBava «Caterpillar» emnictio 15 M3 ninTBepannn
[IPaBUJIbHICTh OOPAHUX TEXHOJIOTIN 3MiLIHEHHS. BupoOHMYe HamaBleHHs (yTepOBOK 3MOIJIO MiIBULIUTH iXHIO
IIOBrOBiYHICTb. BiTHOBIEHHS 3HOIIEHUX 30H ME€PEIHbOI CTiHKM KOBIIIA CIIOCOO60M 3MiIJTHEHHS 6iMeTaeBUMU

ApMYIOYMMHU €JIEMEHTAMU IO3BOJIMIIO BUKJIIOYMTH il 3aMiHy IIiJl 4aC I[IJIaHOBUX PEMOHTIB KOBIIA.

2. PH.D. Thesis is devoted to the development of an effective technological solution for producing a deposited
metal of improved quality, resistant to abrasive and impact-abrasive wear, based on studies of the features of
electroslag surfacing (ESS) in a current-carrying crystallizer (SCC) using large-section electrodes and discrete
additives. For the first time, a comprehensive assessment of the influence of the method of manufacturing
surfacing materials, their type and technological parameters on the microstructure of high-carbon wear-resistant
metal deposited in the SCC was performed. The performance of the various design versions of the SCC was
investigated. For the first time, it has been established that any method of ESS in a CSC must necessarily ensure
the rotation of the slag bath to create optimal thermal conditions in the slag bath volume and achieve uniform
melting of the base metal, as well as to obtain a metal with higher performance characteristics in terms of
mechanical properties and resistance to abrasive wear and shock loads. The necessity of slag bath rotation both
during surfacing with a large-section electrode and when using a discrete additive is shown. Compared to ESS
with a large-section electrode in a conventional crystallizer, the dispersion of structural components of high-
chromium cast iron increases by about 3 times. Due to the electromagnetic rotation of the bath, the metal
deposited in the CSC with 10R6M5 steel powder has a structure that is about 2 times finer than in the absence of
bath rotation. The results obtained in this work are confirmed by the pilot test carried out at Promkomplekt Ltd.
for which the side lining of the SMD-111 jaw crusher was manufactured by surfacing and at Kryvbastekhmash LLC
for the restoration of the front wall of the bucket of the CATERPILLAR mining loader. The results of industrial tests
of the welded side linings of the SMD-111 jaw crusher and the restored front wall of the 15 m3 bucket of the
CATERPILLAR mining loader confirmed the correctness of the chosen strengthening technologies. The production
surfacing of the linings increased their durability. The restoration of worn areas of the bucket front wall by
strengthening with bimetallic reinforcing elements made it possible to eliminate its replacement during scheduled
bucket repairs.

Jdep>kaBHU#M peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHH HaNpsSIM PO3BHTKY HayKH i TEXHIKHM: OyHnamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGILIbII
BRXJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-TIOJIiTUYHOTO,
JIIOJICBKOTO MIOTEHLiaNy 1151 3a0€e3M1e4eHHsI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU y CBiTi Ta CTAJIOr0 PO3BUTKY

CYCIIiNIbCTBA i Jep>kaBu

CrpaTeriyHuii NpiopUTETHUH HaNPSIM iIHHOBALiMHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTA

BMPOOHULITBA MaTepiasiB, ix 0Opo6JieHHs i 3'elHaHHS, CTBOPEHHS iHyCTpii HAHOMAaTepiasliB Ta HAHOTEXHOJIOTIN
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