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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka aucKoBUX 3'€lHAaHb MiXK 3arOTOBKaMHU Y KOJIOHax Ta eHeproe(peKTUBHUX perjlaMeHTiB rpadiTyBaHHS

€JIEKTPOZIB y IeYax MpsIMOrO HarpiBaHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of disk connections between blanks in columns and energy-efficient regulations graphitization of
electrodes in direct heating furnaces

Pedepat yKpaiHCBKOIO:

Cdopmy1b0BaHO BUMOTH [I0 €JIEKTPOKOHTAKTHUX 3'€JHAHb MiDK 3arOTOBKaMHU B KOJIOHAaX KepHa nedei KactHepa.
O6rpyHTOBaHO BUOIp MaTepiany — ciHeHOro rpadiTy 11 BUTOTOBJIEHHS €JIEKTPOKOHTAKTHUX IPOKJIAJIOK.
BusHaveHo palioHanbHy (POPMY Ta TOBHIMHY €JIEKTPOKOHTAKTHUX NIPOKJIANOK, Mifi6paHo Kien ass ixHboi ¢ikcanii
MIX €JIEKTPOJJHMMU 3aroTOBKaMu. Po3po6sieHo npecdopmy ajst GOpMyBaHHS €1eKTPOKOHTAKTHUX IIPOKJIAZOK Ta
BUTOTOBJIEHO JIOCJIiIHI 3pa3Ky IIPOKJIAIOK Pi3HOI POpMHU, TOBLUIMHY Ta IYCTUHY 3 METOIO NIE€PEBIPKY iX IPUIATHOCTI
17151 GopMyBaHHS KepHa neveil KacTHepa B MPOMUCIOBUX YMOBax. OTPMMAaHO €KCIIEPUMMEHTAJIbHI 3aJI€KHOCTI
IIMTOMOTO eJIeKTpu4HOro onopy ([1EO) esIeKTpOKOHTAKTHUX MPOKJIAJOK Ta KOHTAKTHOTO €JIEKTPUYHOTO OIIOPY Mapu
«3aroTOBKa-TIPOKJIAJIKa» 3aJIEXKHO Bifl TUCKY I TEMIIEpPATypy. EXCliepruMeHTaIbHO BCTAHOBJIEHO PalliOHaJIbHY
TOBILMHY Ta I'YCTUHY €JIEKTPOKOHTAKTHUX NPOKJIATOK. PO3p06s1eHO iHHOBalliMHI BUCOKOTEXHOJIOTIUHI 3aX0H 3
(opMyBaHHS KOJIOH KEPHA 32 MeXXamy neveii KacTHepa, 10 CKJIaAal0ThCs 3 €JIeKTPOSHUX 3aTOTOBOK Ta
€JIEKTPOKOHTAKTHUX 3'€IHaHb MiXK HUMU. YTOUHEHO MaTEMATUYHY Ta YMCJIOBY MOJI€JIi TEMJIOEJIEKTPUYHOTO CTaHy
neyey IpsIMOro HarpiBaHHs Iifl yac rpadiTyBaHHS €J1IeKTPOJIHUX 3aTOTOBOK, B SIKUX BPaXOBY€eThCS 3ajexHicTb [TEO
3'€[JHaHb i KOHTAKTHOTO TEIJIOEIEKTPUYHOTO ONOPY MK 3arOTOBKaMU i IPOKJIaJIKaMH Bifl TUCKY i TeMIepaTypu. 3
BUKOPUCTAHHSIM PO3p006JIeHOI Mozei nedi KacTHepa 17151 YMCI0BOro aHasisy GisnYHMX 10J1iB IPoLecy
rpadiTyBaHHsI BUKOHAHO PO3POOKY iHTeHCH(PIKOBaHMX perjlaMeHTiB rpadiTyBaHHs eJIeKTPOIHUX 3arOTOBOK Y
KOJIOHAX, 10 3'€JHaHi Mi’K CO6010 HOBUMMU €JIEKTPOKOHTAKTHUMU NPOKJIaiKamu. [IpoBeIeHO eKCIIEPUMEHTAJIbHY
nepeBipKy po3po06JIeHUX TEXHIYHUX PillleHb Ha [il040My IPOMUCJIOBOMY 006J1aiHaHHI. Bu3HaueHO ePeKTUBHICTDb
3aIPOIIOHOBAHUX TEXHIYHUX PillleHb 3 MOJepHi3aliii criocoby popmyBaHHS KOJIOH KepHa Ta iHTeHcuikarii
pEerjaMeHTIB MiABOAY €JIEKTPUYHOI IIOTYKHOCTI 1edert KacTHepa, 10 BKII0Ya€ 3MEHIIEHHS IMTOMOI BUTPAaTU

€JIEKTPOEHEPTii Ta BUXif, 6pakoBaHOi IPOLYKIi.

Pedepar aHIJIiHCBKOIO:

The requirements for electric contact joints between workpieces in the core columns of Kastner furnaces are
formulated. The choice of a material - graphite foam - for making electric contact gaskets is justified. Rational form
and thickness of electric contact pads have been determined, the glue for their fixation between electrode blanks
has been selected. A mold for forming electrocontact pads has been developed and prototypes of pads of different
shapes, thickness and density have been made in order to check their suitability for forming Kastner furnace core
under industrial conditions. Experimental dependences of specific electrical resistance (resistivity) of electric
contact pads and contact resistance of "blank-pad" pair depending on pressure and temperature were obtained.
Rational thickness and density of electric contact pads have been determined experimentally. Innovative high-tech
core-core formation measures outside Kastner furnaces consisting of electrode billets and electrocontact joints
between them have been developed. Mathematical and numerical models of the thermoelectric state of direct
heating furnaces during graphitization of electrode billets are refined, which take into account the dependence of
the resistivity of the connections and the contact thermoelectric resistance between the billets and spacers on the
pressure and temperature. Using the developed Kastner furnace model for the numerical analysis of the physical
fields of the graphitization process, the intensified regulations of graphitization of electrode billets in the columns
connected by new electrocontact spacers are developed. Experimental testing of the developed technical solutions



on the operating industrial equipment is carried out. The effectiveness of the proposed technical solutions to
modernize the method of core formation and intensify the regulations of the electrical power supply of Castner
furnaces is determined, which includes the reduction of specific electricity con
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