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Heas. Hayanoe o6ocHOBaHIE BOZMOXXHOCTH aBTOMATHYECKON ONTHMH3AINN TEXHOJIOTHIECKOTO KOMIDIEKCA MarHHT-
HOTO 00OTaIIeHNS TI0 CUTHATIAM 3JIEKTPOMATHUTHOTO TOJIS CerapaTopa.

Mertoauka. MeTtouka UCCIEAOBAaHUNA BKJIIOYAET SKCIIEPUMEHTAIBHOE OINPENEIICHUE MATEMATUUECKOW MOJAEIN KOM-
IJIeKca W pelieHue 3a/1a4i Ha KOMITbIOTepe. BhIMmoHeHa TOCTaHOBKA 33]a9M ONITUMHU3AINH TEXHOJIOTHIECKOTO KOMILIEK-
ca MarHUTHOT'O 00OTaIeHNs JKeNe3HbIX pya. B kKauecTBe KpUTepHs ONTHMHU3AINHN TIPEIIOKEHO HCIIONB30BATh IPON3BOAN-
TEFHOCTh 110 MAarHUTHOMY TPOXYKTy. IIpH 3TOM HaKIaabIBalOTCS OJHOCTOPOHHHE OTPAaHWYEHHUS Ha MAcCOBYIO JIOJIIO
JKeJie3a B KOHIICHTPATE | ,,XBOCTaX ", a TAKOKe Ha W3BJICUCHHE XKeJie3a B KOHLIEHTPAT. 3aada chopMyIMpoBaHa Kak 3aj1ava
HeJ'IPIHeleOFO HpOI’paMMI/lpOBaHI/Iﬂ. HpI/IBO}I}ITCﬂ peSyJ’lI)TaTI)I pelHeHI/ISI 3a4a4Yu OIITUMHU3AIIUU TECXHOJOTHYCCKOIo KOM-
IUIeKCa MarHUTHOTO OOOTAIl[CHWU B COCTaBE IIAPOBOW MENBHUIIBI, PAOOTAIONICH B 3aMKHYTOM IHKIIE CO CITAPATBHBIM
KJIACCU(HKATOPOM, TOCIICIOBATEIBHO COCIMHCHHBIM C TPYIIION MarHUTHBIX cemaparopoB. [IpeioxkeHo Mmomydars WH-
(hopMaIroO 0 MacCOBBIX JIOJISIX JKele3a B pyJie, KOHIICHTPATe M ,,XBOCTaX"“ 10 CHT'HAJTaM MarHATOYYBCTBUTEIBHBIX 3JC-
MEHTOB, PacIiOJIOKEHHBIX, COOTBETCTBEHHO, B 30HAX ITOJAYH ITUTAHHS, BBIICIICHHS KOHIICHTpATa | ,,XBOCTOB.

Hudopmarmio o Mpou3BOAUTEIFHOCTH KOMIUICKCA [T0 MATHUTHOMY MPOMYKTY ITONYYArOT MO CHTHAJIaM AJICKTPOIBH-
JKYIIEH CHIIBI DIIEKTPIUYECKON KaTyIIIKH, pa3MeIIeHHO Ha ITOJIOCHOM HAKOHEYHHKE B 30HE BBIJICIICHUS KOHIICHTpaTa. 3a-
Jlada ONTUMH3ALUH penieHa MerogoM Herotona. [IpuBonutcs rpadudeckas mHTepIpeTanys peneHus 3aga4dn. [1omydeHst
ONITHMAJIbHBIE 3HAUEHHSI PacXoa BOABI B MEIBHUILY U KIACCU(PHUKATOP, KOTOPBIE 00ECIIeYNBAIOT MAKCHMAIBHYIO TIPOU3-
BOJIUTEIBHOCTh KOMIUIEKCA TIPH OTPAaHWYEHHUSIX HAa MAcCOBYIO JOJIIO KeJie3a B KOHLIEHTPATE U ,,XBOCTax ", a TAKXKe Ha M3-
BJICUEHHE )KeJie3a B KOHIIEHTpaT.

Pe3yabrathl. Pe3ynbraramu pabOThl SBIIIOTCS (BYHKIIMOHATIBHAS CXEMa aBTOMATHYECKOW ONTHMHU3AIMU TEXHOJIOTH-
YECKOro KOMILIEKCa MarHUTHOTO 00OTalleH s 1 ONMCaHue 0000ILEHHOTO allrOpUTMa padOThl CUCTEMBI.

Hay4yHast HOBH3HA 3aKJTI0YACTCS B YCTAHOBJICHHH ONTUMAIBHOTO COOTHOIICHUSI MEXK/Yy PacXOJIOM BOJEI B MEIBHUILY
U KJIACCU(PHUKATOP, KOTOPOE 00ECIEeUNBACT MAKCHMAITBHYIO ITPOM3BOAUTEIBHOCTh KOMIDIEKCA MATHUTHOTO OOOTAIICHUS C
YYETOM TEXHOJIOTHYECKUAX OTPAHHYCHUM.

IpakTyeckasi 3HAYUMOCTb 3aKITFOYACTCS B pa3pabOTKe alrOpHTMa ONITHMH3AIMN TEXHOJIOTHIECKOTO KOMIUIEKCA Mar-
HUTHOTO O0OTAIICHNS T10 IPOM3BOANTEIHFHOCTH, YTO MOBBIIIAET MPON3BOANTEIFHOCTE KOMIUIEKCA He MeHee, 94eM Ha 5%.

CraenaH BBIBOJI, UTO NMPUMEHEHHE MIPOMBIIIUICHHOTO CEMapaTopa B Ka4eCTBE HCTOYHMKA MH()OPMAIIUH O MaCcCOBBIX J0-
JISIX KeJie3a B KOHIIEHTpare, ,,XBOCTaX * U UCXOJHOM pyZe, a TaKKe MPOU3BOAUTEIFHOCTH IO MArHUTHOMY ITPOAYKTY JAeT
MIPUHIAITNAIBHYI0 BO3MOXKHOCTh MPAKTHUECKH PEIIUTh 3aJady aBTOMATHYECKON ONTHUMM3AIINMH TEXHOJIOTUIECKHX KOM-
IUIEKCOB MarHUTHOT'O 00OTAIEHHs PYAbI.

KaroueBbie ciioBa: agmomamuyeckuti KOHMPOJib, MASHUMHbBIL CENAPAMop, MASHUMHbIL NPOOYKM, NPOU3800UMENb-
HOCMb, 9NEKMPOOBUINCYIAST CUNLA

CocrosiHue Bompoca. 3ajaya aBTOMAaTUYeCKOH OIl- teit [2], Cereit Ilerpu [3]. OnHako UX peanu3auusi siBJis-

TUMHU3ALUHA TEXHOJOTMYECKUX KOMILJIEKCOB MarHUTHOTO
oboramenus (TKMO) pyx mo npon3BOOUTENEHOCTH TIPH
OTpaHWYCHUSIX HAa MAcCOBBIE JIOJIH JKelle3a B KOHIIEHTpaTe
7 XBOCTaX JI0 HACTOAIIETO BPEMEHU SIBIIACTCS IMPaKTHYe-
CKU HE PELICHHOM M akTyanbHOH. B mocnenHee Bpems
MIPEIIIOKEHBI METOBI ONTUMAJIBHOTO YIIPABJICHHUS TEXHO-
JIOTHYECKUMH KOMITIEKCAMH MAarHUTHOTO OOOTaIIeHHs ¢
nomMoInbeio Mojeneit ['ammepinreiina [1], HEHPOHHBIX ce-
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eTCsl MPOOJIEMATUYHON B CBSI3H C OTCYTCTBHEM HaJICKHBIX
JATYMKOB MAcCCOBBIX JOJICH jkelle3a B pyle, KOHIICHTpaTe
U XBOCTAaX, a TakKe JATINKOB IPOU3BOIUTEIEHOCTH Mar-
HUTHBIX CETapaToOpOB M0 MATHUTHOMY IIPOIYKTY.
IMocranoBka 3anauu. B padore [4] npemioxeHo uc-
MIOJIF30BATh ITPOMBIIICHHBI MAaTHUTHBIA cemapaTop Kak
ABTOMAaTHUYECKUI aHAIM3aTOp MACCOBBIX JI0JIEH JKEJe3a B
pyZe, KOHLIEHTpaTe, XBOCTax, a B padoTe [5] Kak AaT4uK
MPOU3BOJUTENILHOCTH ~ TEXHOJOTUYECKOTO  KOMIUIEKCa
MarHuTHOTO oboramieHus 1o mpousBoAutenbHocTH. C
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Y9eTOM HOBBIX IOAXOJIOB K HCIIONB30BAaHHUIO ITPOMBIII-
JIEHHOTO MAarHUTHOTO cemaparopa KakK TEXHHYECKOTO
CpeICTBa aBTOMATH3AIUHM MPEACTABISIETCS BO3MOXKHBIM
PemuTh 3aa9y aBTOMAaTHYEeCKOW ONTUMHU3AIHA MarHUT-
HOTO 00OTaIeHHS KEJIC3HBIX PYI.

Henablo HacTosmeit paboThl SBISETCS HAydYHOE 000C-
HOBaHME BO3MOKHOCTH aBTOMATHYECKOU OIITHUMU3AIUU
TEXHOJIOTHYECKOTO KOMIDIEKCa MATHUTHOTO OOOTaICHHS
PyI TO TMPOU3BOIUTEIHFHOCTH HAa OCHOBE INPHMCHCHHS
MPOMBIIINICHHOTO MarHUTHOTO celapaTopa Kak TeXHHYe-
CKOTO CpEJCTBa aBTOMATH3ALINH.

ITocraHOBKa 3aa4ynl ONTHMH3ALMNN BKIIOYAET BHIOOP
neneBoil GyHKIMH W orpaHmueHuil. Ecnm mpousBonu-
TENLHOCTH KOMIUIEKCA 110 TiepepaboTaHHol pyjae O 3a-

JIaeTCsl IJIAHOM, TO YIIPaBJISIFOIUIMMYU BO3JIEHCTBUSAMU SIB-
JITIOTCSL PacxXoJi BOJBI B MEJBHHIY M Kiaccu(UKATOD,
COOTBETCTBCHHO B, U B, . MareMaTn4ecku MoCTaHOBKa

3amaun yrpasienus TKMO nepBoii ctaauy MOXKET OBITh
MpeACTaBieHa B BUJIE

0, > max;
0=0,; B=2p;; €2C; v<as (1)
BMminSBMSBMmax; BKminSBKSBKmax’

rae (), — HPOM3BOJMTENLHOCTh KOMIUIEKCA 110 MArHHT-
HOMY TPOJIYKTY; () — HNPOM3BOAUTENBLHOCTh KOMILIEKCA
10 1nepepaboTanHol pyne; (O, — IIAHOBOE 3HAYEHHUE e~
pepaboTku pynsl; [ — MaccoBas DO XKeje3a B KOHLCH-
Tpare; [3, — 3a/laHHOE 3HAYEHME MACCOBOM JI0JIH Kee3a
B KOHIIEHTpATE 110 TEXHOJOIMYECKOH KapTe; £, V — CO-

OTBCTCTBCHHO, U3BJICHCHUEC U NIOTCPU KEJIE3a B XBOCTAX;
d, ¢ — IUIAHOBBIE 3HAYCHUSA TEXHOJOIMYCCKUX I1apa-

METPOB O0OTalIEHUst 1O TEXHOJOTUYECKOH KapTE;
Byins Bumaxs Bimins Bimax — COOTBETCTBEHHO, MH-

HUMaJIbHBIE M MaKCHMaJbHbIE JIOMYCTHMbIC 3HAYCHUS
pacxojia BoJibl B MEJIBHUILY U KJIaCCU(PHKATOP.

MeTooM perpeccCUOHHOTO aHanu3a it 22 CeKIUU
oborarutenbHol (Gadbpuku Ce[[OKa Obutd MOSTydeHBI
ClIe/IyIOllIe ypaBHEHHS MOJIENIe TEXHOJIOTHYECKOTro
KOMIIJICKCAa MAarHuTHOIro O6OF8.U.[CHI/15{

0, =0,35-0,15-10°0*-0,11-10"B;, -

0,2-107° B2 ++0,29-10° 0 +0,15-107 £ — @
-0,49-107 £ —0,97-107 f7;
B=47,0-0,19-10"0%+0,33-107B;, +

+0,69-107 B2 —-0,95-107 a2 +0,41-107 f2+ )
+0,16-107" 7+ 0,109 £7;
v=2,36-0,8-10°0"+0,36-10° B, +

+0,23-10% B2 -0,3-10° 0% +0,2-107 /2 + )
+0,35-107 2 -0,29-10" £2;
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£=0,78+0,72:107Q* - 0,62-107 B}, +
+0,1-10° B2 +0,76-10* &* +0,1-107 f7 — )
-0,29-107 /7 —0,45-107 /7.

B ypashenusx (2) — (4) f,, f, — COOTBETCTBEHHO,

coJiepKaHue OOIIEr0 U MarHUTHOTO KeJie3a B UCXOIHOU
pyae; f, — yhenbHas paborta IpoOJeHHs. UCXOMHOMH py-

Ibl, 10 KOTOPOW OLECHUBAETCS TBEPHOCTb PYABL, f, —
CPEIHEB3BEIIEHHAs  KPYNHOCTb  UCXOMHOM  pPYyJBI.
Sis fos s S ABIIEOTCS BO3MYLIAIOLIMMH BO3ACHCTBHAMH

Ha mporiecc oborarieHus. YpasHenus (2) — (5) Takxke
SIBIISTIOTCSI OTPAHUYCHUSIMH B TIOCTAHOBKE 3aJ1a4d OITH-
mu3armu (1).

Lenplo ympaBiieHUs] SBISCTCS OIPEICIICHUE OITH-
MAaJIbHBIX YIPAaBIFOIINX BO3ACHCTBHIA pacXxoma BOIBI B
MENbHHULY B, M KIacCUUKATOP B, , YIOBIETBOPSIO-

IIMX TTOCTaHOBKE 3a1aun onTuMm3aruu (1) — (5).

JlanHas 3a1aua ONTUMHU3ALMKE OTHOCHUTCS K KJaccy 3a-
Jaq HEJIUHEWHOI 0 IporpaMMHUpOBaHuA U peliajliaCb METO-
nom Hetotona. I'paduueckn unTepripeTanys pemeHus 3a-
Ja4d mpeJcTaBlieHa Ha puc. 1. 3amrTpuxoBaHHas o0iacTb
A,BCJ] mpencranser coOOH 001acTh JOMYCTUMBIX

3HAYEHUH YNPAaBIIOIIMX BO3ACHCTBUM, YIOBJIETBOPSIO-
IMX HAJIOKEHHBIM OrpaHWyeHusM. KpuBas 1eneBoit

¢ynxumn O, Kacaercst 0ONACTH IOMyCTHMBIX 3HAYCHHH

B TOYKC AO . KOOp}Il/IHaTI)I TOYKHU AO COOTBETCTBYIOT
ONTUMAJIbHBIM 3HA4Y€HUAM pacxoda BOAbI B MEJIBHHUILY

By,. B Hamem ciyuae

M _ M
B, =45 KaC,BKO_zn [

BM, *faac

B,,, wn xnaccudukarop

f +
120 150 180 ZIOB 240 270
KO

C Bk, M /uac

Puc. 1. I'paguueckas unmepnpemayus pewenus 3a0a4u
ORUMUAYUU KOMNIEKCA MACHUMHO20 0002aujenus
1o NPOU3B0OUMENLHOCHIU

DyHKIMOHAIbHAS CX€Ma CHCTEMbl aBTOMAaTUYECKOH

ONTHUMH3AIMU TEXHOJIOTHYECKOTO KOMIUIEKCA MarHUTHO-
ro oboraieHus IpeaCcTaBlieHa Ha puc. 2.
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Puc. 2. (DyHKLﬁ/lOHaﬂbHaﬂ cxema cucmemsl asmomamuye-
cKotl onMuMuU3ayuu MmexHoa102u4eCcKoc0 Komnjiekca
MASHUNTHO20 060261W€Hu}l

OO6o3HaueHus Ha puc. 2: [ — OyHKep ¢ pyJoii; 2 — BUO-
pormrareny; 3 — MEIbHUIR; 4 — KiacCUu(UKATOP; 5 — MyJIb-
HOZIENIUTENB; 6, 7, 8 — MarHUTHBIE CerapaTopbl; 9 — KOHBEH-
epHble Becbl; /0, 1] — naT4YMKu pacxoja BOAbI B MEIbHUILY
1 KJIaccu(uKaTop COOTBETCTBEHHO; /2, 13, 14 — coOTBETCT-
BEHHO, JIATYMKA MACCOBOM JIOJTU JKeJie3a B UCXOTHOM ITUTa-
HUM, XBOCTaX W KOHLEHTpare; /5 — JaTuvK MNpPOU3BOIU-
TENTPHOCTH CellapaTropa MO MarHUTHOMY MpOAYKTY; 16,
18 — perynupymolue KianaHbl pacxoaa BOAbl B MEJILHULLY
1 KJIACCU(PHUKATOP COOTBETCTBEHHO; /7, /9 — UCTIOIHUTEh-
HBIE AJIEKTpOABHUTATENH; 2() — IPOMBIIIUICHHAS! KOMITBIOTEP-
Hasi paboyast cranuust; 2/ — MOHUTOP; (), — CHTHAJ I1aTYMKa

pacxona BOIBI B MCIBHHILY, BM 5 BK — COOTBETCTBEHHO,
pacxofpl BOJBI B MENIBHUITY M KITaCCU(HUKATOP; QM — CUT-

HaJIbl JATYMKOB IIPOM3BOAUTEIBHOCTH MAarHUTHBIX Cerapa-
TOPOB 110 MArHUTHOMY HPOAYKTY; [, @, V — COOTBEICT-

BEHHO, CHUTHAJIbI JaTYMKOB MAacCOBOM JIOJIM JKeje3a B
KOHIIEHTPATe, UCXOAHOM IIMTAHUU U XBOCTAX.

CucrtemMa aBTOMAaTHYECKON ONTUMH3AIUN TEXHOJIOTruye-
CKOr0 KOMIUICKCA MAarHUTHOTO o0oramieHus padoTtaeT ciie-
JyIOIIUM 00pa3oM. CHUTHAJIBI C TATYMKOB TEXHOJIOTHICCKHIX
TIEPEMEHHBIX QO, BM, ,B,a, v, BK MOmNajaroT 4Yepe3 YCT-

POMCTBO CBSI3U C OOBEKTOM B TIPOMBIIUICHHYIO KOMIIBIO-
TEPHYIO pabOuyI0 CTAaHIIMIO, KOTOpas MO Pe3yJibTaraM Ofl-
poca  JaTYMKOB METOIOM PErPECCHOHHOTO — aHain3a
ONpe/IeNsieT MaTeMaTHYeCKUe MOJENIH TEXHOJIOTHYECKOro
komriekca Bunaa (2), (3), (4), (5). 3atem perraercs 3aaada
ontuMu3aiu (1) ¥ HaXOAATCS ONTHMAJIbHBIE 3HAYCHUS
pacxo/a BOJIbl B MENbHULYY B, U KIaccupuxkarop B, .

IlepcnexkTUBBI JaJbHEHIIUX HCCAEIOBAHMI 3a-
KIFOYAalOTCA B PACCMOTPEHUH MPETIOKEHHOTO METo/a
OIITHMHU3AIMHA Ha TEXHOJOIMYECKHE KOMIUIEKCHI MarHHUT-
HOTO 000TaIIeHNs BTOPHIX M TPETHUX CTAIHIA.

BoiBoabl. [IpriMeHeHne TPOMBIIIIIEHHOTO MATHUTHOTO
cemaparopa B Ka4eCcTBE UCTOUHUKA HHPOPMAIIUH O MacCo-
BBIX JIOJISIX JKeJie3a B KOHIIEHTPATe, XBOCTaX M MCXOTHON
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pyZe, a TakKe INPOM3BOJUTEIBHOCTH MO MarHUTHOMY
MPOAYKTY JacT MPUHIMITHAIBHYI0 BO3MOXXHOCTh PEIIUTh
3a7a4y aBTOMATHYECKON ONTHMM3AIMU KOMIUIEKCa Mar-
HHUTHOTO OOOTaIlleHNs 110 MAarHUTHOMY HPOIYKTY.
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Meta. HaykoBe OOTpyHTYBaHHS MOKJIHBOCTiI aBTO-
MaTH4YHOI ONTHUMI3alil TeXHOJOTIYHOIO KOMIUIEKCY Mar-
HITHOrO 30araveHHs 3a CHUTHAJaMH EJICKTPOMArHITHOIO
HOJIA cenapaTopa.

Metoanka. MeToiika J0CIIPKEHb BKIIFOYAE EKCIIepH-
MEHTAJIbHE BH3HAYECHHS MaTEMaTUYHOI MO)IeJ'Ii KOMIIJICKCY
Ta BUpILIEHHS 33/1a4i Ha KOMII toTepi. BukoHana nocraHos-
Ka 33/1a4i ONTHMi3allil TeXHOJIOTIYHOTO KOMIUIEKCY MarHiT-
HOTO 30araueHHs 3aIi3HUX py/. B sikocTi kpuTepito ontumi-
3aIlii 3aIpONOHOBAHO BHKOPHCTOBYBATH MPOAYKTHUBHICTH 32
MAarHiTHUM NpoAyKToM. [Ipn oMy HakIamaroThCsl OJHOC-
TOPOHHI OOMEKEHHS Ha MacOBY YaCTKYy 3alli3a B KOHIICHTPa-
Ti 1,,XBOCTax", a TAKOX Ha BUJIy9EHHS 3aJ1i3a B KOHIICHTPAT.
3amada chopMyIpOBaHA SK 3a7ada HENHIIHOTO Mporpamy-

ISSN 2071-2227, HaykoBui BicHuk HI'Y, 2012, N° 3



IHOPOPMALIWHI TEXHONOTII, CACTEMHUN AHANI3 TA KEPYBAHHA

BaHH:. HaBomATECS pe3ynbTaTil pillieHHs 3a1a9i ONTHMI3aIlii
TEXHOJIOTIYHOTO KOMIUIEKCY MAarHITHOTO 30aradeHHs B
CKJIa[Ii KyJIbOBOTO MITFHY, IO TIPAIFOE B 3aMKHYTOMY LIHIKJIi
31 CIipaibHAM KJIaCH(iKaToOpoM, TIOCTIIOBHO 3’ €HAHUM 13
TPYIOI0 MarHiTHUX CerapaTropiB. 3alporoHOBAHO OTPHMY-
BaTH iH(OPMAIIIFO I1I0I0 MACOBOI YaCTKH 3aj1i3a B Py/Ii, KOH-
LEHTPATI 1 ,,XBOCTax"* 3a CHTHAJIAMH MarHiTOYyTJIHBUX €JIe-
MCHTIB, pPO3TAalllOBaHWX, BIANIOBITHO, y 30HAaX Toxadi
JKUBJICHHS, BUAUICHHSI KOHIIEHTpaTy 1 ,,XBOCTiB“. [H(opma-
L0 1010 NMPOIYKTHBHOCTI KOMIUIEKCY 33 MarHiTHUM HpoO-
JIyKTOM OTPHMYIOTh 33 CUTHAIAMH EJICKTPOPYIIIHHOI CUITH
€NEeKTPUYHOI KOTYIIKH, PO3MIIICHOI HA IMOJFOCHOMY HAKO-
HEYHHKY B 30HI BUJIJICHHSI KOHIIEHTPATy. 3a/1a4a ONTHMi3a-
il Bupimena merogoM Herotona. HaBoauTecst rpadiuna iH-
TepHpeTaris po3B’s3aHHA 3anadi. OTprMaHO ONTHMAIIbHI
3HAYCHHSI BUTPATH BOJM B MJIMH 1 Kiacu(ikarop, siki 3a0e3-
NEYYIOTh MaKCHMaJbHY IPOAYKTUBHICTH KOMILIEKCY IIpU
OOMEXEHHSX Ha MacoBYy YacTKy 3ali3a B KOHILIGHTpaTi i
,»XBOCTax"‘, @ TAKOX Ha BHJIyUECHHsI 3aJ1i3a B KOHLIEHTpAT.

PesyabTaTu. Pesynpratamu podotH € QyHKIiOHAIB-
Ha cXeMa aBTOMAaTWYHOI ONTHMIi3alii TEeXHOJIOTI4HOTO
KOMILIEKCY MarHiTHOTO 30aradeHHs i OMHIC y3arajJbHEeHO-
IO aNropuTMy pOOOTH CHCTEMH.

HaykoBa HOBH3HA TOJISTa€ y BCTAHOBICHHI OITH-
MaJIHOTO CITiBBiHOILIEHHSI MK BUTPATOIO BOJM B MIIMH
i kiacudikarop, sKi 3a0e3MedyroTh MaKCHUMalbHY MpO-
OYKTHBHICTh KOMIUJIEKCY MarHiTHOTO 30aradeHHs 3 ypa-
XYBaHHSIM TE€XHOJIOTTYHUX OOMEKEHb.

IIpakTHyHa 3HAYAMICTB TOJIATa€e B pO3poOIli ajro-
PUTMY ONTHMI3allil TEXHOJIOITYHOTO KOMILIEKCY MarHiT-
HOro 30araycHHs 3a MPOAYKTHBHICTIO, IO ITi{BUIIYE
MIPOYKTUBHICTh KOMILJIEKCY HE MEHIIe, HiX Ha 5%.

3po0iIeHO BUCHOBOK, IO 3aCTOCYBaHHS IPOMHUCIIOBO-
ro cemapaTopa B SKOCTi JDKepena iHpopmaii momo Ma-
COBOI YaCTKH 3aji3a B KOHIIEHTpATI, ,,XBOCTaX"* 1 BUXig-
HIl pynOi, a TakoX MPOAYKTUBHOCTI 3a MAarHiTHUM
MPOLYKTOM JIa€ MPUHIUIOBY MOXJIHMBICTh IPaKTHYHO
BUPIIIUTH 3aBJaHHS aBTOMATHYHOI ONMTHUMIi3allii TEXHO-
JIOTIYHUX KOMIUIECKCIB MarHiTHOTO 30aradeHHs py/Iu.

KuarouoBi cioBa: asmomamuunuii xoumpons, mMacHi-
MHULL  cenapamop, MAacHimHuil npooOyKm, NPOOYKMuUG-
HiCmb, eeKmpopyuiina cuna

Purpose. To give scientific substantiation of the pos-
sibility of the automatic optimization of the technological
complex of the iron ore magnetic separation by the sig-
nals of electromagnetic field of the separator.

Methodology. It involves experimental determination
of the mathematical model of the complex and computa-
tional solution of the problem. Problem of optimization of
technological complex of iron ore magnetic separation was
raised. It is proposed to use performance by magnetic
product as an optimization criterion. Unilateral restrictions
should be imposed on the mass fraction of iron in concen-
trate and in tailings, as well as on the extraction of iron to
concentrate. The problem was formulated as a nonlinear
programming task. Results of the optimization problem so-
lution of magnetic concentration complex that involves
ball crusher, operating in closed loop with spiral classifier
concatenated with a group of magnetic separators are giv-
en. It is proposed to use signals of magneto-sensitive ele-
ments, located in areas of ore feeding and concentrate and
rejects separations, as an information source of mass frac-
tions of iron in ore, concentrate and rejects, respectively.
The optimization problem is solved by Newton’s method.
Graphic interpretation of the solution is shown. There have
been derived an optimal values of water consumption for
the mill and the classifier, which provide maximum com-
plex productivity with constraints on mass fractions of iron
in concentrate and rejects, as well as with extraction of
iron into concentrate limitation.

Findings. Functional diagram of automatic optimiza-
tion of the technological complex of magnetic separation
as well as description of generalized algorithm of system
operation are the results of the research.

Originality. The optimal balance between the water
consumptions by the mill and by the classifier was estab-
lished. This provides maximum performance of the mag-
netic concentration complex taking into account technol-
ogical limitations.

Practical value. The optimization algorithm of the
magnetic concentration complex was designed. It im-
proves the performance of the complex by at least 5%.
Conclusions are drawn that the usage of industrial separa-
tor as a source of information on the mass fractions of iron
in concentrate, tails and ore, as well as on the performance
by magnetic product, gives the possibility for practical so-
lution of the problem of automatic optimization of tech-
nological complexes of iron ore magnetic separation.

Keywords: automatic control, magnetic separator,
magnetic product, performance, electromotive force
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Penakuust >xypHana coo0LiaeT o TOM, YTO B BBITyCKax
)KypHasa ,,HayuHblii BecTHHK HalMoHaJIbHOrO rOpPHOTO yHHM-
Bepcutera* Ne6 3a 2011 rog u Nel 3a 2012 rog ®UO aBTopa
Kammne AGenenbpaxum Kamuins Anbcasiiie Ha aHTIHHCKOM
SI3bIKE OBIIM NPUBENICHBI B TPAHCIUTEPAUK C PYCCKOTO SI3bIKA
B COOTBETCTBHH C 00muMu TpeboBanmsmu — Zhamil Abdelrak-
him Zhamil Alsaiaide. B Beimycke Ne3 3a 2012 rox u B nocie-
nyromux Beimyckax @O aBropa OyayT AaHBI B OPUTHHAIEHOM
Hanucanuu — Jamil Abedalrahim Jamil Alsayaydeh.

Yuratensm cieayeT UMETh B BHIY, YTO B O0OMX CIIydasx
peub uper o0 OJHOM M TOM K€ aBTope. Pemakius xypHama
MIPUHOCUT CBOM U3BHHEHUS 32 IPUYMHEHHBIE HEYHOOCTBA.
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Editorial office of the journal “Scientific Bulletin of Na-
tional Mining University” informs that in the issue no.6 pub-
lished in 2011 and in the issue no.l published in 2012, the
name of author Jamil Abedalrahim Jamil Alsayaydeh was
given in transliteration from Cyrillic into Roman alphabet,
Zhamil Abdelrakhim Zhamil Alsaiaide, instead of the original
spelling. In the issue no.3 published in 2012 and in further is-
sues the name will be written in the original spelling Jamil
Abedalrahim Jamil Alsayaydeh.

We apologize for the inconveniences and would like to em-
phasize that in both cases the authorship belongs to the same
person.
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