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BUBAHTAKEHHA HACUITHUX BAHTAXIB Y SMIIIAHOMY
SAJIIBHUYHO - BOAHOMY CIIOJIYYEHHI, - ¥ CI1IOCIb
YIAOCKOHAJIEHOI'O IIEPEKMIAHHSA

Kano. mexn. nayx, ooy. P.1. Biznsak, kano. mexw. Hayk, ooy. B.B. bonoapenko
Kadenpa «IHxeHepist BaroHiB Ta sIKICTh MPOTYKITII»

Ykpainucokuit 0eprcasnuil ynieepcumem 3aniznuunozo mpancnopmy (YxpAy3T)
M. Xapkie

[Ipy BHBaHTaXEHHI 3 3aJII3HUYHOTO PYXOMOI0 CKJIaQy, 4YacTillie
HamiBBaroHiB (HIIB), HacunHux 1 HaBaOBaJbHUX BAaHTAXIB, B MOPCHKUX IOPTax
VYkpainu y crocid nepekuiaHds, Haio1IbIl BCTAHOBJIEHUMH BUAAMHU MOIIKOIKEHb
HECy4yoi KOHCTPYKIIii, MPH 3aBUIICHUX BEIMYMHAX HABaHTaXEHb, IO JIIOTh Ha
HIIB, ans po3paxyHKiB Ta MPOEKTYBaHHS HOBHUX BaroHiB 1 3a0e€3MEeYeHHs piBHS
30epexeHHsT MpU BUKOHAHHI HABAHTAXYBAJIbHO - PO3BAHTAXYBAJIBHUX POOIT
(HPP), - € niro4i HOpMaTUBHI JIOKyMeHTH [l, 2], 1 B)Ke OTpuMaHl pO3paxyHKOBI
pe3yabTatu y podorax [3 - 5].

Bigomo, 1110 BCi TMNM cTalliOHapHUX pOTOpHUX BaroHomnepekuaadiB (CPBII)
NPAMOITh TI0 TPHHIMIYY OOEpTaHHS 3alli3HUYHOTO PYyXOMOTO CKIaTy, came
yacTtime y ekcryararii HIIB, HaBko10 CBOro reoMeTpuyHOTO LEHTPY TSAKIHHA,
TOMY HaBaHTaXXEHHs, 1110 AIOTh HAa Hecydyy KOHCTpykKuio Ky3zoBa HIIB moxyTtsb
BpaxoByBaTHCS, 3a JACIKMMH HAOMMKEHHAMHM, 1IeHTHYHUMH. lle Bke BHU3HaueH1
BUJM poOOYMX HaBAHTAXEHb, SKI B PE3YNIbTATI YaCTO MPUBOAITH 0 PI3HOTO POIY
HACJI/IKIB - MOIIKO/HKEHb HECYUOI KOHCTPYKIIIT Ky30BiB, 1 MPUUHSATTS BiANOBITHUX
TeXHIYHUX 3aXOJiB, 3rigHO [6, 7], - 3 OTpUMaHHSAM JIOCHIHUX JaHUX TMPU
po3BanTtaxkeHHi HIIB wna Baronomepekumaui (BII). [Ins BpaxyBanHs iX mnpu
JIOOTIPAIIOBaHHI, caMeé BaroHOMNEpeKuaavya MiJBICHOTO THUIY TPETHOTO BapiaHTy
(BIIT3). Moro koucTpykiis Gya onparboBaHa MpH poOOUMX BHI3AaX y MOPCHKI
noptu YopHoMopchk (y HENaBHbOMY MUHYNIOMY, - lmmiuuBebk) 1 IliBaenHunid, -
Onecbkoi 3ami3HuIl, Ta yJOCKOHaTeHoMy Ha Kadenpi «lHxkeHepis BaroHiB Ta
AKICTh npoaykuii», YkpAY3T [10].

3abesneuceHHss piBHA 30epekeHHs, MiHOCTI 1 HamiiHocTi HIIB mpu
3aBaHTaXyBaJIbHO-PO3BaHTAXYBaIbHUX poOoTax (3PP), a Takox migBUILECHHS
MPOJYKTUBHOCTI PO3BaHTaXeHHs, Kadenporo «BaroHw», y CydacHOCTI BXKeE -
“ImkeHepiss BaroHiB Ta SKICTh MNPOAYKIIi’, 3a0e3medyBajoch pO3pOOJICHHSM,
NAaTCHTYBAHHSAM 1 OTPUMAHHSIM I1HTEJIEKTYalIbHOI BJIACHOCTI HAa HOBHM TEXHIYHUI
3aci0 posBanTaxeHHs HIIB — esacononepexudau niogicnoco muny mpvox
moougpixayiu (BIITI,2,3), 3rigno [8 - 10].

s 3abe3neuenHs piBHA 30epexeHHs Ky3oBiB HIIB npu Bukonansi 3PP, y
HaWOIMKIOMy MaiOyTHbOMY HEOOXIJIHO aJIbTEPHATUBHO BIJIMOBHUTHCS BIJl BIXKE
3acTapuioi TEXHOJIOTIi, - came TpeldepHOro BHUBAHTAXKEHHS, a YAOCKOHAJIUTHU
croci®é TepeKuaaHHs, IO BIAPIZHAETHCS 3HAYHO MEHIIOI0 ITOIIKO/KYBaHICTIO
KY30BiB 1 OLTBIIIOIO TIPOTYKTUBHICTIO BUBAHTAKCHHS.

3actocyBanus BIIT y malitOyTHROMY TMpPakTUYHO yCyHE BCl HEMOJIKH TpHU
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poOOTI BIAOMMX MAIlIMH 1 MEXaHI3MiB, MpU3HAYeHUX Ui po3BaHTaxeHHs HIIB.
Cnoci0 mepekugaHHs Ha BIOAMIHY BiI TpeddepHOro 1 TrpaBiTAlIHHOTO BXKeE
CYNPOBOKYETHCS HAWMEHINIOK KIJTBKICTIO TOMKO/KeHb Ky3oBiB HIIB mpu
BUBAHTAXKCHHI, TOMY BIH JOCHIKEHUM 1 B3SATUA 3a OCHOBY IpH po3poOdii 3
BIJIIOBIJIHUM YyJIOCKOHAJICHHSIM. P03p0o0Ka HOBMX TEeXHiYHHX i TEXHOJOTIYHHUX
3aX0/iB BUKOHYE€TBHCH, 3riiHO ai0uoi Crparerii po3BUTKY MOPCbKHX NOPTIB
Ykpainn nHa mnepion g0 2038 poky i1 B MuHynomy, JlepkaBHOi mporpamu 1
koHIen il «CoriaabHO-eKOHOMIYHOTO PO3BUTKY MOPCHKHX MOPTIB 1 MPUIIOPTOBUX
cranmiii Ha 2002-2007pp.». bazoBa NpPOEKTHO-KOHCTPYKTOPCHhKA JOKYyMEHTAITis
BXKe Oyrna BHpoBa/pkeHa y BUPOOHUITBO B 2005p. YmockoHaneHa KOHCTPYKITiS
BIIT3 nparirtoe y 3anateHToBaHui cnocio, 3rijHo 3 [10].

Pucynok 1 — IlnaByunii kpan ,,boratup” Banraxonia'emuictio 100-300 T

BIIT3 3MmeHmiye KuibKiCTh NOWIKOMKEHb Ky30oBiB HIIB 1 migBuinye
IPOAYKTUBHICTh BUBAaHTa)XKCHHS HACUIIHUX Ta HABaJIOBAJbHUX BaHTaxiB. lle
HETaTUBHO XapaKTePU3YyE TEXHOJOTII0 TperdepHOro pO3BaHTAKCHHI 1 ¥
HEaJIeKOMy MaiiOyTHbOMY J103BOJIMTh BHKOHYBAaTH PO3BAHTAKEHHS 3a MPSMUM
BapiaHTOM — Y TPIOMHHUHU MPOCTIP BaHTAKHUX KOMEPIIHHUX CyJICH 0€3 MPOMIXKHOTO
nepeBanTaxeHHs. BIIT3 Moxxe OyTr BUKOpPUCTaHUI MTPU BUBAHTAXCHHI HACUITHUX,
HAaBATIOBAJIBHUX Ta JACSIKUX IITYYHUX BAHTAXKIB, TAKOXK Y 3aJ13HUYHO-BOJHOMY
CIOJTyYEHHI, B YMOBaX MOPCBHKUX Ta ACSKUX PIYKOBUX MOPTIB YKpaiHU.
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Pucynok 2 - BIIT3, ynockoHa1€HOI KOHCTPYKIil

[Iponiec poszBantaxkenHs HIIB na BIIT3, ynockoHaneHoi KOHCTpYKIIii
UTIOCTpAaIliiHO HaBeJeHUH Ha puc. 3.

Pucynok 3 — IIpouec po3santa:xxenns HIIB na BIIT3, ynockonanenoi
KOHCTPYKIIiI

3a TOpOBENCHMMH JOCTIDKCHHSAMU 1 HaBEACHUM TEXHIKO-EKOHOMIYHUM
OOTpyHTYBaHHsIM TpakTU4yHOi 3HaumMmocti BIIT3 y 3ami3HHYHO-BOAHOMY
CIIOJTy4YeHHl, - OyJIM OTpUMaHi Jep>KaBHI MaTeHTu Ha BuHaxonu [10, 11], - 3 meToro
00OB'SI3KOBOTO 1 CBOEUACHOTO BIPOBAHKCHHS Y BITUM3HSIHE BUPOOHUIITBO Y KpaiHu.
3rigHO OTPUMAHUX PE3YNIbTATIB MOKHA 3pOOUTH HACTYITHUN BUCHOBOK:
- 3a pesyapTaTamMu aHamizy poborm BIIT1,2 [8, 9], - B VYkpaiHChbKuX
Mopchkux moprax YopHomopchk Ta IliBneHHuit po3poOieHO 1 3amaTeHTOBAHO
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ynockoHaneny momudikamito [10], a Takok HampsMOK TEXHIYHOTO CUMO103y,
came 3aJi3HUYHO — MOPCHKOI0 CIIOJIYYeHHsl, SKUH OTpUMaB MPOJOBKEHHS Ha
HalOmmKuy nepcrnekTuBy y [11].
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ANALYSIS OF RATIONAL RATIOS OF ELECTRICAL PARAMETERS
IN THE FERROSILICON SMELTING PROCESS
IN SUBMERGED ARC FURNACES

Assoc. Prof., Cand. in Technical Sciences IThor Vodin
Ukrainian State University of Science and Technology. Dnipro, Ukraine

Based on numerous direct experimental studies of the baths of operating
ferroalloy electric furnaces of various capacities, summarized in [3], the concept of
an electric circuit with a shunted arc has been further developed. A generalized
diagram of the bath structure in a submerged arc furnace during the smelting of
silicon-based alloys (ferrosilicon, ferrosilicochrome) and the paths of current flow
in it are shown in Fig. 1.

The geometry and spatial arrangement of individual sections of the current
path in the furnace bath’s electrical circuit are complex functions of the electro-
technological operating mode of the furnace. Moreover, the technological and
geometric parameters of the bath are closely interrelated.

Therefore, the assessment of the operating modes of the electrical furnace should,
as far as possible, take into account all the specific features of the bath’s electrical
circuit. If the electrical circuit is represented as an equivalent circuit diagram (Fig. 1),
changes in the bath’s electrical parameters can be clearly described using a family of
characteristics plotted as functions of arc voltage e,, bath voltage Uy, charge material
resistance 1, and molten phase resistance r,, on the arc current path.

The purpose of creating such characteristics is not merely to refine the known
data obtained, for example, from the analysis of circular diagrams [4] or furnace
characteristics as a function of electrode current. The characteristics proposed in [5]
make it possible to obtain qualitatively new results that provide an objective basis
for opinion about the redistribution of electrical energy (and consequently, heat) in
the furnace working space, depending on changes in one or another bath parameter.
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