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YTOYHEHHASI METOJIMKA OINPEJEJEHUS XAPAKTEPUCTUK PABOYEN
OBJIACTH UMITYJIbBCHOTI'O JIEKTPOMAI'HUTHOTI'O KEJIE3OOTAEJINTEJIA

Ilposedén ananus cywecmeyiowux pabom, NOCEAWEHHBIX ONPEOeeHUI0  XAPAKMEPUCTUK
UMRYTIbCHBIX — DNIEKMPOMASHUMHBIX  JiceNie300moenumenetl. Ipeonooicen  Hogwvlll  Memoo
onpeodeienus Xapakxmepucmux paboyel obracmu, yuumulealowull UMNYIbCHLLL XapaKmep
6030€licmeUst MAZHUMHO20 NOJiA Jiceiezoomoenumens Ha Geppomacnumnvie mena. Ilpuseoén
aneopumm pacuéma xapaxmepucmux paboueii oonacmu. Ilpogedeno cpasHenue npedroiceHHo20
mMemooa ¢ cywecmeylouwum. Hoevlill memoo nosgonsem nogulcumv HAOENICHOCTNb U3GNEYEHUs
GheppomacHumHbIX Mmen U3 NOMOKA HEMASHUMHOZ0 CbINYYe20 Geuecmad.

Knrwouesvle crosa: macnummnoe none, sicenezoomoenumenv, pabouas 061acms, NHOHOEPOMOMOPHAs
cuna.

AKTyaJbHOCTH HMCCJIeOBaHUsI. B mocienHue rojpl B CBA3HM C PE3KUM YAOPOKAHUEM IIPHPOAHOTO rasza ObLI
0OBSBJICH NEpPexoj] dJEKTPOCTAHIMI C TMPUPOJHOTO ra3a Ha Yrojb, U Kak CJIEICTBUE, POCT MOTPEOJICHHS KAMEHHOTO
yrist. OfHAKO HMCHOJNB30BaHUE KaMEHHOTO YIJIsl TpeOyeT MCIONIb30BaHUsI KOMIUIEKCa 00OpYIOBaHUs, HEOTHEMIIEMOMH
YaCThIO KOTOPOT'O SBJISFOTCS AJIEKTPOMAarHUTHBIE JKele300TaeauTeni. COBpeMEHHBIE JKEeNe300TeITUTENH TPEICTABISIOT
co0O#  AIIEKTPOMArHUTHl Maccoi MOpsIKa HECKOJIbKHX TOHH, MOTPEOJSIONIe MOIIHOCTh 3-5 KBT B HenpepsIBHOM
peXHMe, T.€. UX NPOU3BOJICTBO U UCIIOIB30BAHHE TAKXKE CBS3aHO CO 3HAUUTENBHBIMH 3aTpaTaMH. B Takol curTyarmii
OYeBHIHA HEOOXOUMOCTh CHIDKEHHSI MaTEpPUATIOEMKOCTH M DHEPTONIOTPEOIICHHS JKEIE300T eI TENeH

TeopeTnueckuii aHAJIH3 HCCIeN0BaHMIAL. B 3HaunTeIEHOM KOMMUecTBe padoT [1,2,3] Oblia mpeiokeHa cxema
KOMOMHHUPOBAHHOTO HWMITYJIbCHOT'O JKEJIE300TACIUTENS, KOTOPHIA MEHee MaTepHaJoéMOK W o00NajaeT MEHBIIUM
SHEPronoTpedIeHHeM [0 CPaBHEHHWIO C TPAAUIHOHHBIMU MOJEISIMH. OKOHOMHYECKHH 3(PQEKT Takoro
KeJIe300TaenuTeNns odecreunBaercst paboToH B MMITYIIbCHOM PEXKUME, T.€. IPOTEKaHHEM B OOMOTKaX TOKOB BEIIMYHHBI,
3HAYUTEIBHO OOJNBIIEH, YeM B TPaJUIMOHHBIX MOJEISAX, YTO MO3BOJSIET CO3JaTh YAEIbHYI0 MOHIAEPOMOTOPHYIO CHILY
HEOOXO0ANMOH BETMYUHBI B paboueM 00bEMe. Tok momaércst Ha OOMOTKHU TOJBKO B ClTydae HAJM4Us peppOMarHUTHOTO
tena (OT) B mOTOKe HEMAarHUTHOI'O BEIIECTBA, YTO 3HAYUTEILHO CHIDKAET 3HepromoTpedicnue. OoHapyxenue OT Ha
KOHBeHepe MPOU3BOIUTCS C MTOMOIIBI0 MATHUTOYYBCTBUTENIBHBIX 3JIEMEHTOB ((heppo30HI0B).

OpHako NpH pacyérax UMITYJIbCHOT'O JKeNe300TAenuTeNs OblI0 npuHsTO [1], uto npu n3sneyennn O T nBmxercs
PaBHOMEPHO, YTO HE COOTBETCTBYET JICHCTBUTEIFHOCTH B CIIydae UMITYJILCHOI'O BO3JEHCTBHSI MATHUTHOT'O TMOJIS.

Hean pabdorsl. Ilenbio paboThl SBISIETCS YTOYHEHHE IMapaMeTpoB pabodedl 00JacTH IKeNe300TAEIUTENS C
y4éroM HepaBHOMepHOCTH IBWkeHHss DT mpu ero M3BICUEHWH W3 CHIMy4eH Cpenbl, YTO IO3BOJIUT YIYYLIHTh
JaTbHENIUi pacy€T MarHUTHON CUCTEMBI JKEeTIE€300TACTUTENSI.

Matepuan u pe3yabTaThl HCCIEI0BAHMIA.

HcxoaHbIMU TaHHBIMU JUTSI CHHTE3a MAarHUTHOW CHCTEMBI TIO/IBECHOTO YKEIE300TIEITUTEINS SIBISTIOTCS:

o [Ilupuna koHBelepa;

e CKOpOCTh IBM)KEHUS JIEHTHI KOHBeiepa V;

® Bricora monBeca Kene300TaenuTens /;

o TonmuHa HEMarHUTHON CMeCH Ha KOHBelepe d<A.

W3 5THX HaHHBIX MOXXHO ONPEAENUTh Kak padouyio 00JacTh JKENEe300TACIHUTENs, TaK W HEeoOXOIUMBbIe
rapamMeTpbl MarHUTHOTO Iojst B Heil. OuYeBHIHO, YTO IIMpUHA paboueil oOnacTu AOMKHBI OBITH paBHA IIUPHHE
KOHBelepa, BHICOTa — BBICOTE IMOJIBECA JKEJIE300TIACITUTENS.

Jls onpeneneHus JUTMHBI pabodeil 00IacTu U XapakTepUCTHUK MarHUTHOTO Nos paccMotpuM asmkenne OT B
MOTOKE HEMarHUTHOTO BEIIECTBA MO/ ICHCTBUEM MarHUTHOTO MOJIS.

[MonnepomoropHast cuia, JedcTByromlas Ha wu3Biekaemble OT OTHOCHTENBPHO MaNbIX, 10 CPaBHEHHIO C
3JIEKTPOMArHUTOM, Pa3MEPOB OMUCHLIBAETCS CIEAYIOIIUM COOTHOIIEHUEM [4]:
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X — MarHuTHas BocipuuM4nuBocts OT;

V — 00BéM DT

H — Hanpspk€HHOCTH MarHUTHOTO 1101151 B 00bEMe DT.
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I'paHUYHBIMH YCIOBUSMHM JUTS JTAHHBIX YPABHEHUI SBIISAIOTCS Z-KOOPAMHATA Tela U €ro0 BEPTUKAIbHAS CKOPOCTh
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C UCHONB30BaHUEM 3TUX BBIPAXKEHUM MOXHO IONYYUTh KOOPAMHATY Zz; M CKOPOCTh Tena V; B MOMEHT
MIpeKpalleHus UMITYIbca TOKa f;.

PaccMoTpuMm IBWKEHHME Tena TIOCIEe OKOHYAHMS HWMITYJIbCa TOKA B OOMOTKax MAarHUTHOH CHCTEMBI.
PesynpTpyromas cuna, JEeHWCTByoLass Ha TeIO B OTCYTCTBHE BO3JEHCTBHA CO CTOPOHBI MAarHUTHOTO MOJIS

JKEJIE300TIENUTENS PaBHA
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[Ipu penieHny aHAJOTMYHO MEPBOMY CIIYYal0 MOTYyIUM
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I'paHMYHBIMY YCIOBUSAMH IS JAHHBIX YPABHEHMI ABISIOTCS Z-KOOPAWHATA Tela M €r0 BEPTHKAIbHAsS CKOPOCTh

(dz/dt) B MomeHT t=t; (z=z;, dz/dt=V;). Ilpu oficTaHOBKE TPAHUYHBIX YCIOBHHI TTOYIHM
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[IpuHUMas BO BHUMAaHHE 3aKOH TOJHOTO Toka H (1), MOKHO CKa3aTh, YTO y/€JbHas TOHIEPOMOTOpHAs CHIa
TIPONOPIMOHAEHA BTOPOH CTENEHH TOKA, MPOTEKAKONIETO B KATYIIKE:
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HpI/I pa60Te B UMIIYJIbCHOM DPCKHUME BCIMYMHA TOKa BI)IGI/IpaeTCH MaKCHUMaJIbHO BO3MOYKHOM JUIA 3aJaHHOI'O
nepuoga BpEMCHHU MPOXOXKACHUSA UMITYJIbCA, T.C. BBIIIOIHACTCA COOTHOLICHUC
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3Ty TIOCTOSAHHYIO MOXKHO OIPEACINTD IJIA 000 pa60qep“1 00J1aCTH JKEIE300TAETUTENS I’pa(bI/I‘IeCKI/IM MCTOOOM.
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HeO6XOZ[I/IMO OIpCACIINTL TaKYyIO 001acTh MHOKECTBA 3HAYCHUIH HZ 2 = " tl , B KOTOpOM KOHCYHAasd KOOpAWHATAa Z,,
Z

paccumtannas mo dopmyne (9), 6yzer Gomsiue muG0 paBHa (d-h). Jns sHaueHuit x=3; p=7800 kr/m’; y=10 ¢
2=9,81m/c%; h=0,4 M; d=0,35 M noxydaem rpaduk, H306paKEHHBIH Ha pHC. 1.
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Puc.1. U3Bneueune OT.
B samtpuxoBanHo# oOjactu u3BieueHue OT He mpoucxoaut, B HesamTpuxoBaHHo — OT wu3Biekaercs.

MosxHO OIpCaACINTL YpaBHCHUC KpHBOﬁ, pa3z[en;1}0mef/i 9TH O6J'IaCTI/I, MIpoBEAsA alIllpOKCUMAIIMIO I10 TOYKaM,



HAXOMAIMMCS Ha rpanuie obmacteid. [T0CKONbKY TpaHHYHBIE TOYKH OOPa3yIOT JIMHHIO, MOJOOHYIO rumepbone, B
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Puc.2. Aunpoxcumarust kpuBoit ¢,=H,dH,/dz)
Ipu pelueHn: monydumM 3HadeHns a=5,835-107 ¢, b=7,6254-10° ¢- A*/vr’.

Ortcrofa MOXHO HAalTH 3aBUCUMOCTB BBIpaKeHUs H 5 £ OT BPEMEHH UMITYIIbCA 1;:
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Torz[a CKOPOCTH TC€JIa B MOMCHT IIPCKpAlICHUA ﬂeﬁCTBHH HUMITyJIbCa TOKa MOXXHO HalTH C y‘IéTOM Haﬁ[{eHHOﬁ
alrpoKCuMalu1 Kak
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MoxHO CKa3aTb, 4YTO JJIMHA 30HbI ﬂeﬁCTBHH KCIE300TACITUTCIIA [ cBsi3aHa Kak co BPEMCHEM HU3BJICUCHUSA T 1,
TaK U CKOPOCTbIO ABUKCHUA KOHBeﬁepa Vk CJICAYIOINM YPAaBHCHUCM
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Teneps, 3a1aBas BpeMs UMITYJIbCa TOKa, MOXKHO OIPEICIUTh HEOOXOUMYIO YACIBHYIO MTOHICPOMOTOPHYIO CHITY
U JJIHHY paboueii 00JacTH JKeNe300TASITUTENs, HalTpUMED, MPH CKOPOCTH KOHBeWepa paBHO# V; =2,5 M/c (puc.3).
FCoadme dirdrura EiEdHdZ)

055

— 145 -

0.4-

0.35 . r :
a i 2z 3 1 5
HdH/dz e
Puc.3. 3aBucHMOCTb JUTHHBI pabodeii 00IaCTH JKENe300TACIUTENS OT BEIMYHMHBI YIEIBHON OHIEPOMOTOPHON CHIIBL.
W3 rpaduka Ha pric.3 BHIHO, YTO YBEIMYCHUC YACIBHON MMOHIEPOMOTOPHON CHJIBI CBBIIIIC 102 A’ me

MPUBOAUT K 3HAYUTCIbHOMY YMCHBIICHUIO JIJIMHBI pa60qe171 00acTH B cj1y4dac, €CJIM BpeMA UMITYJIbCa tl MIPUHUMACTCA

MUHHAMAaJIbHO BO3MOKHBIM. DTO HCOGXOZ[I/IMO Y4€CTh IPpH OIITUMAJIbHOM IIPOCKTUPOBAHUN )KeJ'IeSOOTI[eJ'H/ITe.Heﬁ.
AHajorMuHbIE 3aBUCUMOCTH MOYKHO OIpCaACINTDb JIA JIFOOBIX HUCXOAHBIX JAaHHBIX pacqéTa.



ITpoBenéM cpaBHEHHE IBYX METOJIOB OIpPEICNICHNS JUIMHBI paboueii obnactu. B [1] yaensHast noHaepoMoTopHas
CHJIA OIIPEJIEISIACE U3 BBIPAKCHUS
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B T1abn.l mnpuBemeHbl pacuéTHbIE 3HAYECHHUs JUIMHBI paboueit 00JacTH, paccYMTaHHBIE MO (opMyIam
cymiectByromero Meroaa (13) (/;) u npemnaraemoro (11) (). s pasnudaHOro BpeMEHH UMITYJIbCA ¢; OBUIH TTOJTYyYCHBI

OH _ . . .. .. .
3HA4YCHUA HZ = I10 alllIPOKCUMUPOBAHHOU KPUBOU, 3aTEM ObLIT MMPOM3BEACH pacucT AJINH pa60qen 30HBbI.

oz
Tabmuna 1
CpaBHeHI/Ie MCTOAOB ONPCACIICHUA JJINHBI pa60qep“1 30Ha XKCJIC300TACIUTEIA.

{,¢ 0,1 | 0,075 ] 0,06 | 0,05 | 0,04 | 0,03 | 0,02 | 0,015 | 0,01 | 0,005

H
HZ%,lo”AZM 0,763 | 1,018 | 1,272 | 1,527 | 1,909 | 2,547 | 3,824 | 5,103 | 7,670 | 15,431

iz
;™ 0,369 | 0,254 | 0,194 | 0,156 | 0,121 | 0,088 | 0,057 | 0,042 | 0,028 | 0,014
Ly ™ 0,502 | 0,472 | 0,454 | 0,443 | 0,432 | 0,421 | 0,411 | 0,406 | 0,401 | 0,397
3, % 26,46 | 46,16 | 57,40 | 64,71 | 71,92 | 79,04 | 86,09 | 89,60 | 93,09 | 96,58

W3 npuBenéHHBIX MaHHBIX BHIHO, YTO ¢ YMCHBIICHHEM BPEMEHH HMIIYJIbCA IOIPEITHOCTH CYMIECTBYIOIICTO
METO/Ia 3HAYUTEIBHO YBEIWYHBAacTCS. TakuM 00pa3oM, HOBBIH METOJ MOBBINIACT HAAEKHOCTh m3BieueHus DT u3
MTOTOKa HEMArHUTHOT'O BEIIECTBA MPU UMITYJIBLCHOM XapakTepe padoThl kKeIe300TACTUTENS.

BoiBonbl. IlpemnokeH HOBBI croco0  ompeAeNneHHs napamerpoB pabodedl 00JacTH  HMMITYJIBCHOTO
HKEJIE300TEIUTENS, KOTOPHI MO3BOJISET TOYHEE OIpEAENIHTh TPEeOOBaHUS K €ro MarHuTHOW cucteme. OnpenenéH
3aBUCUMOCTH JJTUHBI paOoueii 30HBI OT YAEITbHOM MOHICPOMOTOPHOW CHJIBI, YTO JO/DKHO OBITh YUYTEHO IpHU
ONTUMAJIEHOM MTPOCKTUPOBAHUH HKEJIC300T ACTTUTEIICH.
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IIpogedeno ananiz icHylouux npayb, NPUCBAYEHUX GUIHAYEHHIO XAPAKMEPUCUK IMIYTbCHUX eNeKMPOMASHIMHUX 3a1i308I00i110844I8.
3anpononosano HoBUL MemMOO GUSHAUEHHS XAPAKMEePUCmuk pobouoi obnacmi, AKUll 6paxoye IMNYIbCHULL XApakmep GHIUGY
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Ghepomaznimnux min 3 NOMOKY HeMa2HIMHOI CURYHOT PevosUHI.

Knrouogi cnosa: maznimne none, 3ani306i00inio8ay, poboua oonacnv, NOHOEPOMOMOPHA CUILA.



Existing works devoted to the characterization of pulsed electromagnetic iron separators are analyzed. A new method for
determining the characteristics of the work area is proposed. It takes into account the pulsed nature of the iron separator’s magnetic
field impact on the ferromagnetic parts. Algorithm for calculating characteristics of the work area is given. The proposed method is
compared with the existing ones. The new method improves the reliability of the extraction of ferromagnetic parts from non-magnetic

flux of particulate matter.
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Zharynin D.V.

IMPROVED TECHNIQUE FOR DETERMINING THE PARAMETERS OF THE WORK
AREA OF PULSED ELECTROMAGNETIC IRON SEPARATOR

Existing works devoted to the characterization of pulsed electromagnetic iron separators are
analyzed. A new method for determining the characteristics of the work area is proposed. It takes
into account the pulsed nature of the iron separator’s magnetic field impact on the ferromagnetic
parts. Algorithm for calculating characteristics of the work area is given. The proposed method is
compared with the existing ones. The new method improves the reliability of the extraction of
ferromagnetic parts from non-magnetic flux of particulate matter.

Keywords: magnetic field, iron separator, work area, the ponderomotive force.

Actuality of the research. In recent years, due to the sharp rise in price of natural gas a transition of power
plants from natural gas to coal, and as a consequence, increased consumption of coal has been declared. However, the
use of coal requires the use of the complex of equipment, integral part of which are electromagnetic separators. Modern
separators are electromagnets weight of several tons, power consumption 3-5 kW in continuous mode, i.e. their
manufacture and use is also associated with considerable costs. In such situations obviously there is a need to reduce the
consumption of materials and energy of iron separators.

Theoretical analysis of researches. A significant amount of works [1, 2, 3] proposed a scheme of combined
pulse iron separator, which has lower consumption of materials and power than conventional models. The economic
effect of such a separator is provided with work in pulsed mode, i.e. the flow of currents in the windings of magnitude
significantly greater than in the traditional model, which allows to create specific ponderomotive force of required value
in the working volume. Current is supplied to the coils only in case of presence of the ferromagnetic part (FP) in the
flow of non-magnetic material, which greatly reduces power consumption. Detection of FP on the line is produced by
magnetically sensitive elements (ferroprobes).

However, during calculating the pulse iron separator was accepted [1] that while extraction FP moves uniformly,
which is not true in the case of a pulsed magnetic field exposure.

The purpose of the work. The purpose of the work is to refine the parameters of the iron separator working area
taking into account the non-uniformity of FP movement during the extraction of the granular medium, which will
further improve the calculation of iron separator magnetic system.

Material and research results.

The input data for the synthesis of suspended separator magnetic systems are:

e Width of the conveyor;

o The speed of the conveyor belt V;

o Suspension height of iron separator #;

o The thickness of the nonmagnetic mixture on the line d<h.

From these data both a work area of iron separator and the required parameters of the magnetic field there can be
determined. It is obvious that the width of the work area must be equal to the width of the conveyor, the height — to
suspension height of iron separator.

To determine the length of the working area and the magnetic field characteristics let’s consider the FP motion
in nonmagnetic material flow under the influence of the magnetic field.

The ponderomotive force acting on extracted FP is relatively small as compared to electromagnet, sizes
described in the following equation [4]:

— 1
F; =j5y0;(grad(H)2dVz,uOZVngadH, (14)
Vv

where u~4n 107 H/m,

x — FP magnetic susceptibility;

V — volume of FP;

H — the magnetic field strength in the FP volume.

The vertical component of the ponderomotive force can be written as:

— OH . m __ OH .
Fi’ =,quVHz_h=,qu_H; —, (15)
oz P oz
where z - vertical coordinate.
The force of the resistance movement of FP in the first approximation is given by [4]
Fl,=m)/%+mg, (16)
dt

where y - coefficient whose value is within [4] y=5-15 57
m —mass of FP.
Then the resultant force acting on a body can be defined as
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p

oz dt
Acceleration of the body by Newton's second law is equal to
OH
azﬂz—#oxH,—z—(y£+gJ. (17)
m p 0Oz dt

But acceleration is the second time derivative of z, so (4) is a linear second order differential equation:
d’ OoH d.
z_ X, OH. _( z J;

. —+

a> p 7 oz "
2

d f+?£= bl o, - g

dt dt  p oz
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Using the changeMHz 6_ —g = p, we get the solution
yol z
z= %(t;/ -1) +lCl +Ce";
Z_P_ yCe™.
da y

The boundary conditions for these equations are the z-coordinate of the body and its vertical speed (V=dz/dt) at
the onset of movement for applying a current pulse to the coil =0 (z(0)=-4, % (0)=0). Substituting the boundary

conditions, we get

H
z=[i’szL—%J-(¢y+e-V’—1)—h; (19)
pY oz y
=ﬁ:[ﬂ}]q%_§)(l_e-w). (20)
dt py 0z vy

Using these expressions coordinate z; and speed V; of the body at the termination of the current pulse ¢; can be
obtained.

Let’s consider the body motion after the pulse of current in the windings of the magnetic system. The resultant
force acting on the body in the absence of influence from the magnetic field of iron separator is equal to

dz
F=- —+ ,
(o)

Then the differential equation describing the motion of the body is of the form

&z _ %+J
dr’ a8

At the solution in the first case we obtain
- 1
= _(?(W - 1) +—C+Ce™;
14

/4

“E_p_ yCe™.
da vy

The boundary conditions for these equations are the z-coordinate of the body and its vertical speed (dz/dr) at the
time t=t; (z=z;, dz/dt=V;). Substituting the boundary conditions, we get
||
Lt ")+—(zl;/+Vl +gt). 21
/4 4

z= 7(0/ +e 7t —1)—

p = (1),
/4
Let’s define the time #,, in which the body stops (/=0):

0= (170,
y
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Then coordinate z; after stopping the body from (8) we find as
14 1
z, = —%(z‘zy +e —1) —7‘e_y’2 +;(zl)/ +V, +gt)). (22)

The algorithm for calculating the coordinate z;, after stopping the body can be written as follows:

H
z =(#°}2{ H. oH, —%j-(tly+e_y" —1)—h;
pY oz vy

v ={MHZ%_§J.(1_6-M )

Py oz y
1 Vo +
- +_h{u}
y g
v 1
6. z, = —%(lz}/+e_y’z —1)——‘e’y’2 +—(zy+V, +g1,).
y y 4

Considering Ampére's circuital law and (1), we can say that the specific ponderomotive force is proportional to
the second degree of current flowing in the coil:

OH .
lel'tOZHz_hoclz
Oz

Operating in a pulsed mode current value is selected as maximally possible for a given time period of the pulse,
i.e., satisfying the relation

It = const.
Therefore, at constant geometry of the magnetic system the relation will operate as
OH

H_—=-t =const.
0z

This constant can be determined for any work area of iron separator by graphic method. It’s necessary to

. . OH
determine the area of plurality of values H
4

greater than or equal to (d-h). For values of y=3; p=7800 kg/m’; y=10 s'; g=9,81 m/s*; h=0,4 m; d=0,35 m we get a
graph shown in Figure 1.

= and ¢, in which the final coordinate z,, calculated by formula (9), is
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Figure 1. Extracting the FP.
In the shaded area extraction of FP does not occur, in the unshaded one FP is removed. We can determine the
equation of the curve separating these areas, spending approximation of the points located on the border areas. Since the

(Fig. 2).

boundary points form a line like hyperbole, as the approximating function we use ¢, = a+ I; 7

© oz
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Figure 2. Approximation of the curve ¢,=(H,dH./dz)
In the solution we obtain the values of a=5,835-107 s, b=7,6254-10° ¢- A*/m’.

. . OH .
From this we can find the dependence of the expression H_ —= on the pulse time ¢,

Oz
OH, b
F 2 t-a
Then the speed of the body at the time of the termination of the current pulse can be found considering the found
approximation as
b
(b)), -
py L—a y

It can be said that the length of iron separator work area / is associated with time of extraction FP #,, and the
conveyor speed ¥}, with following equation:
1=V, -,

z:Vk.{tl+lln((ﬂ-i—1)(1—e%)+1ﬂ. (24)
/4 gp f—a

Now, setting the current pulse, specific ponderomotive force and length of the working area of iron separator can
be determined, for example, equal to the conveyor speed V) =2,5 m/s (Fig. 3).
055 . .
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Figure 3. The dependence of the length of the work area iron separator on the specific ponderomotive force.
The graph in Figure 3 shows that the increase in the specific ponderomotive force of more than 10'> A*m’ does
not lead to a significant reduction in the length of the work area when the pulse time ¢ is taken as minimally possible.

This should be taken into account in optimal designing of iron separators.

Similar dependencies can be defined for any initial data.

Let’s compare two methods of determining the length of the work area. In [1] the specific ponderomotive force
was determined from the expression

m OH dz
TH. = =my " +mg, 25
HoX e ydt g (25)



where % was assumed constant and equal % = V"Th . Then from (12)
t

P 2L (26)

dH .
LoxH, —=—gp
dz

Table 1 shows the calculated values for the length of the working area, calculated according to formulas of the

Z were obtained

existing method (13) (/;) and the proposed method (11) (/;). For a different pulse time ¢, values A 6;—[
Z

by the approximated curve, then we calculated the length of the work area.

Table 1
Comparison of methods for determining the length of the iron separator working area.

t1, s 0,1 0,075 | 0,06 0,05 0,04 | 0,03 0,02 | 0,015 0,01 0,005
H

H. % , 10" A*m® | 0,763 | 1,018 | 1,272 | 1,527 | 1,909 | 2,547 | 3,824 | 5,103 | 7,670 | 15,431
Z

[;,m 0,369 | 0,254 | 0,194 | 0,156 | 0,121 | 0,088 | 0,057 | 0,042 | 0,028 | 0,014

[, m 0,502 | 0,472 | 0,454 | 0,443 | 0,432 | 0,421 | 0,411 | 0,406 | 0,401 | 0,397

5, % 26,46 | 46,16 | 57,40 | 64,71 | 71,92 | 79,04 | 86,09 | 89,60 | 93,09 | 96,58

The data shows, that with the current pulse time decrease the error of the existing method is greatly increased.
Thus, the new method improves the reliability of FP extraction from the flow of non-magnetic materials with pulsed
nature of the iron separator work.

Conclusions. A new method for determining the parameters of the working area of the pulsed iron separator is
suggested, which allows a better definition of the requirements to its magnetic system. The dependences of the length of
the working area to the specific ponderomotive force are defined, which should be taken into account in optimal
designing of iron separators.
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