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HIJIBAIEHHS HAJIIMHOCTI IIPUBOIY EJJEKTPOI'APMATH
VIS BAKPUTTA JIBOTKHA JOMEHHOI ITIEYI

YV Oaniti cmammi pozenadaemuvcs enexmpozapmama 0asi 3aKPUMMSsL TbOMKU OOMEHHOT
neui, GUAGIAIOMbCA HEOONIKU, SKI MOJCYMb HEe2AMUGHO GNIIUHYMU HA NPOOYKMUBHICb
eeKxmpo2apmamu, a came OUCKDEemHICIb NepeMiujeHHsT 2aKd eleKmpoMAasHimy 3axon-
nenns @ nemmo. Ilpedcmagnene piuienuss OCHOBHOI NpobOLeMU eNeKMPOMASHIMY 3aX0N-
JIeHH S, AK 8AXCIUBOL I Hesid eEMHOI yacmunu erekmpozapmamu Oiisl 3aKpumms 1bOmKU
OoMmenHOI neui, wo 6 c80i0 uepey npuzeede 00 NiOGUUEHHS HAOTUHOCIE pOOOMU BUUe8KA-
3aH020 anapamy.

Knwuoei cnosa: erexmpoeapmama, enexmpomaciim, 1omra, OOMeHHA niy.

I.M. Karakuts. Improving the reliability of the electric gun drive for closing the taphole
of a blast furnace. The blast furnace is a large metallurgical vertical furnace for smelt-
ing cast iron and ferroalloys. The principle of the blast furnace operation is the continui-
ty of the metallurgical process during the whole period of its operation up to the regular
overhaul, which is performed on average once every ten years. The total service life of
the blast furnace can exceed one hundred years. The blast furnace is of a mine type: it is
periodically charged from above with ore, coke and other components, gas being fed
from below. Periodically, the slag melt is drained from the blast furnace and molten cast
iron is released, i.e. the column of raw materials in the blast furnace mine eventually set-
tles down, turning into cast iron and slag, and on top it is replenished with new portions
of charge materials. For the periodic release of cast iron, a tap hole is used, which at the
end of the release process is filled with the filling mass with the help of a special machine —
a gun at the end of the release process. The reliability of the gun determines the quality
and continuous operation of the furnace. One of the cycles of the blast furnace gun is fix-
ing the gun on the blast furnace shell to ensure the reliability of the taphole closure. This
function of the gun is performed by the locking mechanism. This article discusses an elec-
tric gun for closing the taphole of a blast furnace, reveals the drawbacks that can nega-
tively affect the performance of the electric gun, namely, the discreteness of moving the
hook of the gripping electromagnet into the loop. The solution of the main problem of the
gripping electromagnet is presented, as an important and integral part of the electric gun
for closing the taphole of the blast furnace, which in its turn will result in an increase in
the reliability of the above mentioned apparatus.

Keywords: electric oven, electromagnet, taphole, blast furnace.

IocTanoBka npodaemu. Ha crabinbHICTE poOOTH JOMEHHOI TIedi BIUTMBAE P (aKTOPIB, Of-
HUM i3 SIKUX € HajiiiHa po0OTa eleKTporapMarH Juis 3aKpuBaHHs ii 4aByHHOI JbOTKH. OIHUM 3 ee-
MEHTIB rapMaTu € mpmiaj i Qikcamii BiTHOCHO JIbOTKH Tif] 9ac 3akpuTTs. Llel nmpuman moOynoBanuit
Ha 0a3i BUKOPHCTaHHS JOBIOXOJOBOIO E€JIEKTPOMATHITY, SKHH 3IiHCHIOE TUCKPETHE MEpeMilleHHs
raky (3acyBku) B OTBIp (11a3) CKOOM Ha KOXYCI JJOMEHHOI reyi. Bucoka mBuAKICTh BXOIy raka B OTBIp
CKOOM MOXe MPHU3BECTH B OKPEMHUX BUTIAJIKAX JIO aBapIHMX, MMO3AMITATHUX CHUTYallill, TOJIOMOK MeXa-
HizMy. Tomy poOoTa Haj MiABUILECHHAM HaIiHHOCTI MPUBOJIY €JIEKTPOTapMaTH Ul 3aKPHUTTS JILOTKU
JIOMEHHOT €4l € aKTyaJbHOIO.

AHaJii3 ocTaHHIX XocixKeHb i myOsikanii. /loMeHHa miv — 11e BeJMKa METalypriiiHa BepTH-
KaJbHO PO3TALIOBaHa IMiY JJIs BUIIABKH YaBYHY 1 pepocruiaiB. [IpuHiunm podoTH 1oMeHHOI nedi mo-
nsirae B 0e3nepepBHOCTI MeTaypriiHOro IpoLecy Ha BECh TEPMiH ii eKCIUTyaTalii 40 4eproBoro Karti-

cmyodenm, JIBH3  «llpuasoecokuii  Oepowcaenuii  mexuiunuil  yHigepcumemy, M.  Mapiynono,
karakuts1998@gmail.com
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TaJbHOTO PEMOHTY, SIKHUH BHKOHYETHCS B CEPEIHHLOMY OJWH pa3 Ha 10 pokiB. 3aranbHUN TEPMIH CITy-
KOU ToMeHHoO1 revi Moxke niepeBunyBatu 100 pokis [1].

JloMeHHa miv maxTHA: 3BEPXy B HEl MEpiOAMIHO 3aBAHTAKYIOTH MOPIISIMH IIUXTY 3 PyIu (ar-
JIOMepaTy), KOKCY Ta iHIIMX KOMITOHEHTIB, a 3HU3Y MOJAI0Th Ta3. [lepiogndHo 3 JOMEHHOI Tedi 3JTH-
BalOTh PO3IUIAB NUIAKY Ta BUITYCKAIOTh PO3IUIABJICHUA YaBYH, TOOTO CTOBI BUXIJHUX MaTepiajiB B
IIaXTi IOMHHU 3 4aCOM OCiJIa€, MePEeTBOPIOIOYHCH B YaBYH 1 IIJIaK, a 3BEpXy HOro HAPOIYIOTh HOBUMHU
MTOPIIISIMHU IIUXTOBUX MaTtepiams [2].

Jl1s mepioIMYHOTO BUITYCKY YaBYHY BUKOPUCTOBYEThCS YaBYHHA JIbOTKA, SKY 110 3aKiHYCHHI MMPO-
1ecy BHITYCKY 3a0HMBalOTh 3aKJIaJ0YHOIO (JHOTOYHOIO) MAcOIO 3a JOMOMOTOI0 CHeLiabHOI MalliHA —
rapmaroro (puc. 1, a). HamiitHicTs poOOTH rapMaTi BH3HAYAE SKICHY 1 Oe3nepepBHy pobdoty medi [3].

P

a) 6)

Puc. 1 — Enexrporapmara (MarmmHa) Ij1s 3aKpHBaHHS YaBYHHOI JHOTKH JOMEHHOI Tedi
(a) Ta mexani3M (ikcallii TOBOpOTHOI KOHcoIi rapmatH (0): 1 — exekTpomarHiT; 2 — Tra;
3 —3acyBka

OpnHuM 3 IUKITIB POOOTH TrapMaTH JTIOMEHHOI eyl € (ikcarlis rapmatu (IIpy MOBOPOTI i B pobo-
Ye TMOJIOKEHHS) Ha KOXKYCI JIOMEHHOT Tedi JijIs 3a0e3neueHHsT HaAiMHOCTI 3aKpuTTs JboTKH [4]. Lo
(hyHKIIiT0 HA rapMaTi BUKOHY€E MexaHi3M dikcarii (puc. 1, 0).

Jns HapiliHoro QyHKIIIOHYBaHHS rapMaTH B MOMEHT 3aKPHBAaHHS YaBYHHOI JIbOTKH, BOHA (Tap-
MaTa) iIBOJUTHCS MPUTUCKHUM MPUCTPOEM JIO JILOTKH 1 JUII KOMIICHCAIlii peaKTUBHOTO 3YCHILIS, SIKEe
(hopMyEThCS TIPU BHIABIIIOBAHHI JTHOTOYHOT MACH 3 HOCKA rapMaTH, (IKCYeThCs B I[bOMY TOJIOXKEHHI
MexaHi3MoM (ikcartii (puc. 1, 0).

[Tpu3HaueHHs MexaHi3My (Qikcarlii, 30JIOKOBAHOTO 3 IPUTUCKHUM MPUCTPOEM, — YTPUMATHU Tap-
MaTy B QyTISpi YaBYHHOI ILOTKH IIPH 11 3aKPUTTI.

MexaHi3m (ikcalii CKIaJaeThcsl 3 BCTAHOBICHOTO Ha KPOHINTEWHI JJOBFOXOJOBOTO EIeKTpOMa-
rHiTy 1, Tr 2 1 3aCyBKH 3, 0 00epTaeThes Ha oci (puc. 1, a).

B mporeci excrmyatarii medi BUSBICHUH TaKUi HEAONIK €IEKTPOrapMaTH, SK BUCOKA IIBH-
KiCTh (AMCKPETHICTH) MEepeMileHHs] raka B MeTIro (puc. 2, rpadik 1), o Moxe nmpu3BOIUTH 110 1edo-
pMariii sSIK eI, Tak i Taka IPH HEAOCTaTHROMY ITiIXO/Ii raka A0 KOXyXa JoMeHHoI mei [5].

Meta cTaTTi — MiZIBHIICHHS HAAIHHOCTI POOOTH rapMatd JUis 3aKpUBaHHS JILOTKU JIOMEHHOT
nedi 3a paxXyHOK MoJiepHi3alii MexaHi3my ¢ikcauii TOBOPOTHOT'O MPUCTPOIO (KOJIOHHM), IO TO3BOJIHUTH
3a0€e3MeYnTH PErIaMeHTOBaHUH XapaKkTep MepeMillleHHs raKka y Jaci.

Buknan ocHoBHOTO MaTepiay. /s ycyHeHHS IUCKPETHOTO TIEPEMIIIICHHS T'aKa B METIIIO 1 3a-
no0iraHHs MOXJIMBOCTI pyHHYBaHHSA IIi€1 CHCTEMH 3alPOINIOHOBAHO 3MIHUTH MPHUHIMII POOOTH €JIEeKT-
POMarHiTy, BCTAHOBHBILIM JOAATKOBO E€JIEKTPOHHY CHCTEMY YIPaBIIiHHSI AMHAMIKOIO MEPEMILICHHS
SKOPS. MarHiTy.

Po3pobiieno mpucTpii, 1o 3a0e3nedye MIBUAKE MiIBEACHHS I'aka 0 NETJi 3 HACTYIIHUM BBe-
JICHHSM Taka B TIETITIO 13 3aJJaHUM 3MIHEHHSIM IMIBUIKOCTI (pHC. 2, KpuBa 2).
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[puctpiii cknamaeThCs 3 JOBMOXOJO0BOrO MArHITY 1, CEpACUHUK SKOT'O MEXaHIYHO 3’€HAHHH 3
JATIYUKOM 2 HOro mepeMilieHHs, i CHCTEMH YIPaBIIiHHI poOOTOI MarHity (010Ku: 3 — reHeparop; 4 —
MOPIBHIOBAJILHUH MPUCTPiH, 5 — MIACHIIOBaY MOTYXHOCTI, 6 — MAaTINK CTPyMy, 7 — IOPOTOBHN TIPH-

CTpiii i 8 — curnanpHuUit nmpucTpiit) (puc. 3).
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Puc. 3 — CrpykTypHa cxema ympaBIIiHHS XapaKTepOM IIEPEMIICHHS SKOps eIeKTpoMar-
HITY y 4aci

CrpoieHa enekTpuiHa cxema 0J0kiB 3 i 4 HaBeneHa Ha puc. 4. I'eneparop 3 noOymoBaHui Ha
omepariiitHoMmy mijcuiroBadi DA, BKIIFOUEHOTO 32 CXEMOIO arepiofuvHo1 JaHKH (B KO HOro 3BOpo-
THOTO 3B’sI3Ky BKJIIOUEHI mapayenbHo 3’ennani konuencatop Cl i pesuctop R3), mo go3Bosse npu
nojayi Ha ¥oro BXij Hanpyru 15 B (3aMkHyBImM BuMuKad S1) chopMyBaTu Ha HOTO BUXOJII HATIPYTY,
¢dopma sikoi aHaNOriuHa KpUBiH 2, moKa3aHil Ha puc. 2.

s Hanpyra nopiBHIOEThCS (B omepariiiHoMy migcuaroBaui DA2) 3 curHanom, 1o HaaxoauTh 3
JIATYMKA 2 TIepPeMIlIeHHs IKOPS eJIEKTPOMArHITY, 1 X PI3HHIISA MOJAETHCS Ha IMiICHITIOBAY ITOTYKHOCTI
5, 10 BHXOJY SIKOTO 4epe3 NaT4uK CTpyMy 6 MmifkiodeHa oOMOTKa ejekTpomMarHita 1. 3 nmarumka
CTPYMy CHTHAaJI NIOJA€ETHCS Ha BXiJ] HIOPOrOBOI'O MPHUCTPOIO 7, AKWH Ma€ JIBa BUXOAU: OJWH MiAKIIOUE-
HUIA JI0 IPYTOTO BXOJy TeHepaTopa 3, a 0 IpYroro BUXOAY IMiJKIIOUeHHI CUTHATBHUAN MPUCTPIii 8.
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[MpuHnMn nii: mpyu BKIIOYEHHI Ki0o4a S1 MOJAEThCs CHTHAN Ha BKIIFOUCHHSI €ICKTPOMArHITy 1,
10 J103BOJIIE poOOTY reHepaTopa 3, skuil pOopMye Ha BUXOJII CUTHANI, JopMa SKOTO HaBeJcHA Ha PH-
cyHKy 3. Curnan 1iei GopMu q03BoJs€ 3a0€3MEUNTH 3aJaHAi B Yaci XapaKTep NMepeMillleHHs raka 3a-
xorieHHs. Lle HeoOXimHo As 3anmo0iranHs yAapiB B KiHII Horo xoxy. Takuii xapakTep 3MiHH IIBH/I-
KOCTi HEOOXiTHUI IJIsl TOTO, 00 B MOYATKOBUI MOMEHT T'aK 3 MiHIMaJIbHUMH BUTPATaMH 4acy Midii-
IIOB JI0 3aCyBKH 1 IepeI BXOJOM B TIETITFO HOTO MIBUAKICTH CIIOBLTBHAIIACS.

Ho naruuka nepemileHHs
AKOPA ENEKTPOMArHITy

Puc. 4 — Cnpoiena enextpuyHa cxema 0J1okiB 3 ta 4 (puc. 3)

Taka cxema (puc. 4) H03BOJISIE TIPU 3MiHI MIBUAKOCTI MEPEMIIIEHHs AKOps 3a0e3MeunTy 3a1ane
TATOBE 3yCHIUIS €JIEKTPOMArHiTy Ha BCOMY IIUIAXY HOTO ITepeMiIeHHS.

SKII0 CTpyM eJeKTpOMAarHiTy HeHabaraTo IMEepeBUINUTh TPaHWYHE 3HAYEHHS, TO MOPOTOBHI
npHUCTpill chopMye CHTHAIN, 3aTOPUTHCS CUTHATbHA JIaMMa. SIKII0 K rpaHWYHE 3HAYEHHS CTPYMY €JIeK-
TPOMATHITY MEPEBHIICHO, TO CHTHAI 3 IIOPOTOBOTO MPHCTPOIO 7 3araabMye poOOTy remepartopa 1,
CKHMHYBIIH #oro B 0.

Bubpasmm Bennunny kongercatopa Cl i onopy R3 B xomi 000poTHOTO 3B’SI3Ky ONepamiiHoro
mifgcmmoBada DAL, MoXKHA 3MIHIOBATH TMOCTIHY Yacy PONOPIIHHO-IHTETPYOYOi JIJAHKH, THM CaMHUM
KepyBaTH XapaKTepOM 3MiHH HIBUAKOCTI SKOPS €JIEKTPOMArHITY.

BucnoBku

VY craTTi po3risHYTO MHWTAHHS MiJABHUIICHHS HAIHHOCTI MPUBOJY EJICKTpOrapMaTd JOMEHHOI
Tnedi 3a paXyHOK MOJICpHi3allii CHCTEMH YIPaBIiHHS eJIEKTPOMArHiTOM 3aXOTUICHHSI.

Po3pobiieHo npucTpiid, 1110 3a0e3reuye IMBUIKE MiBEACHHS raka JI0 HeTJi 3 HaCTYITHUM BBE-
JICHHSIM Taka B METIIIO 13 3a/IaHUM 3MiHEHHSM IIBUAKOCTI.

Jana po3poOKa € JIeTKOor0 sIK B MOHTaXi, Tak 1 B 00OCITyroByBaHHi, He MOTPe0ye 3HAUHUX EKOHO-
MIYHHMX BUTpAT, OJIHAK il YCTaHOBKA MPHU3BEJE 0 3HAYHOIO MPOJIOBKEHHS TEPMIHY €KCIUTyaTallii ese-
KTPOTrapMaTH JUTsl 3aKPUTTS JTbOTKU TJOMEHHOT MMeyi.
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