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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 45.43.33, 53.03.15.31

Tema guceprauii:
1. EnexTpouiakoBa TeXHOJIOTiS OTPUMaHHS 6iMeTaleBUX CTaJeMiHUX 3JIMBKIB JJ1s IIOJJOBUX €JIEKTPOLiB TyrOBUX

cTajleljaBUJIbHUX [1e4Yen.

2. Electroslag technology of bimetallic steel-copper ingots for bottom electrodes of an electric arc furnace.

Pedepar:

1. Inceprauis NpucBsiY€Ha JOCIIIKEHHIO MOXKJIMBOCTEN €JIEKTPOLIJIAKOBOTO IIEPEIIABY 32 JBOKOHTYPHOIO CXEMOIO
(EHIIT OC) pyist oTpMaHHS 3'€JHaHHS Pi3HOPIAHUX MeTaJliB 3 METOI0 BUTOTOBJIEHHSI CTaJIeMiIHUX 3JIMBKIB /1715
BHPOOHHULITBA [TOJOBUX €JIEKTPOIiB — aHOZIB NyroBUX Ileveil noctifiHoro crpymy (IIITIC). MicTuTh netanbHMil
aHaJi3 TpobJeMu BUTOTOBJIEHHS CTaJIEMiTTHUX IOIOBUX €JIEKTPO/iB CTEPXXHBOBOTO TUITY I MOXKJIMBOCTI
€JIEKTPOIIJIAKOBUX TEXHOJIOTIH B 3a6e3Ie4YeHHi sIKiCHOTro 6iMeTasieBoro 3'eJHaHHSI. 3aIIPOIIOHOBAHO MiJIOTHE
obsaymaHHs Ha ocHoBI neyi EITT 3i 3MiHOIO es1eKTpoiB I JBOMA JIaHIIIOTAaMU He3aJ1esKHOTO eJIEKTPUYHOTO
SKMBJIEHHS] BATPATHOTO €JIEKTPOAY ¥ HEBUTPATHOTO €JIEKTPOY — CTPYMOIiABiIHOro Kpucrasnizaropa. [1obynoBaHo
marematuyny mogesns ELITT [IC ctaneBux 1 MiIHUX €JIEKTPOLIB 11 PO3Pax0OBaHO LiIbOBI TEXHOJIOTIYHI IapamMeTpu:

€JIEKTPUYHA IOTY>KHICTh, MIBUJIKICTb II€peIlyIaBy 1 4acoBi MeXXi cTajliil oTprMaHHS 6iMeTasneBoro 3/IMBKy



cTanb-Mizb. [IpoBejeHO eKCIIePUMEHTAJIbHI [IJIaBKU ¥ OTPUMAHO CTaJIeMifiHi 3/IMBKU AiameTpom 350 MM 3
KOHTPOJIbOBaHOIO IIEPEXiIHOIO 30HOIO Bif, cTasi 1o Mmini. JocimKeHo CTPYKTYpYy U CJIy>KO0Bi XapaKTepHUCTUKU
IIepexifIHOI 30HU CTa/lb-MiJlb, BKJIIOYHO 3 IUTOMUM €JIEKTPUYHMM OIIOPOM B Jlialia3oHi Temneparyp 1o po6o4oi
TeMIlepaTypu 1nogoBoro enekrpony 500°C. B peaysbTaTi BUSHaU€HHS 0COGIMBOCTE IpoLecy (POPMYBaHHS
CTaJIEMIJHUX 3/IMBKIB €JIEKTPOLIAKOBYM I1€PEIJIABOM M0 JBOKOHTYPHIN CXeMi 3 3aMiHOIO €JIEKTPOIIB B IIPOLEC]
IeperuiaBy po3pobJieHO TEXHOJIOTIUHI peKoMeHalLil o peasisallii mpouecy. BUroTosyieHo napTito no0BUX
eJIeKTPoiB i3 ctameMinHux 3nuBkiB EIUTT IIC pasg OITIC emHicTio 10 12 TOHH, sIKi BAIPOOYBAaHO B IPOMUCJIOBUX
yMoBax. [Ipane3naTHicTs 0J0BUX €JIEKTPO/IB BABIYi BUIIA 34 NIPALE€3JaTHICTb [TOJOBUX €JIEKTPOLIB 3 iHIINX

CTaJIEMiTHUX 3aroTiBOK.

2. The dissertation is devoted to researching the possibilities of electroslag remelting according to the double -
circuit diagram (ESR TC) to obtain the connection of dissimilar metals for the production of steel-copper billets of
bottom electrodes - anodes of arc steel furnaces (DC EAF). It contains a detailed analysis of manufacturing steel-
copper anodes of the rod type and the possibility of electroslag technologies in providing a high-quality bimetallic
connection. The pilot equipment based on the ESR furnace with a change of electrodes and two circuits of
independent high current loops of the consumable electrode and the non-consumable electrode - the current-
supplying mould is offered. The mathematical model of ESR TC of steel and copper electrodes is proposed, and
target technological parameters (electric power, remelting speed and time limits of stages of receiving bimetallic
steel-copper ingot) were found. Experimental heats were made, and the structure and service characteristics of
the transition zone between steel and copper, including electrical resistance in the temperature range up to the
operating temperature of 500°C, have been studied. As a result of determining the features of steel-copper ingots
forming by electroslag remelting according to the two-circuit scheme with the change of electrodes while
remelting process and technological recommendations for their implementation are outlined. A pilot set of anodes
made from ESR TC steel-copper ingots for DC EAF with a capacity of up to 12 tons was tested in industrial
conditions. The efficiency of anodes is twice higher than the efficiency of anodes from other steel-copper blanks.
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