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AHAJIA3 SJIEKTPOIUHAMUYECKUX YCWJINHN B UHAYKIIMOHHOU
NHAYKTOPHOU CUCTEME C MACCUBHBIM HEQ@EPPOMATHUTHBIM 9KPAHOM
N PEPPOMAT'HUTHOU JIMUCTOBOMU 3AI'OTOBKOU

Cmamms npuceéavena pooomi iHOyKyitiHill iIHOYKmMOPHOI cucmemi 3 HeepoMazHimHUM MACUBHUM RPOGIOHUM eKPAHOM | MOH-
KOCIIHHOW (hepoMazHimHOI0 IUCHO08010 3A20MO6KOI0 8 HU3LKOUACHIOMHOMY pexcumi dirouux nonie. Ilpoeedeno ananiz paoi-
AibHO20 PO3NOOINY winbHocmi iHOyKosanux cmpymis, cunu Jlopenya, cunu Amnepa ma cunu 00ymMo61eHOi MAZHIMHUMU 614C-
mugocmamu 3azomieku 6 oocnioycyeaniii cucmemi. Ilokazano, wo maznimui enacmugocmi memany 3azomieKu Cymmeeo He
6NIIUEAIOMb HA XAPAKMEPUCMUKU e/1eKMPOOUHAMIYHUX RPOUECIE.

Cmambs noceawiena pabome uHOYKUUOHHOU UHOYKMOPHOI cucmeme ¢ HeeppomMazHUMHbBIM MACCUBHBIM NPOBOOALYUM IKDPA-
HOM U MOHKOCMEHHOI (eppomMazHumHOll TUCMOGOUl 3A20MOGKOIl 6 HUZKOUACMOMHOM pexcume Oelicmayioujux nonei. IlIpous-
6e0eH ananu3 paouanbHozo pacnpeoeneHus NiIoMHOCIMU UHOYYUPOBAHHBIX MOK08, cunvl lopenya, cunvi Amnepa u cunvi, 00y-
C/10671€HHOU MAZHUMHBLIMU CEOUICIEAMU 3A20MO08KU 6 ucciedyemoii cucmeme. Ilokazano, umo maznummusle ceolicmea mMemasna

3a20mMO6KU CYyu{,eCmeEEeHHO He 61UAIOm HA XapaKmepucmuKu aﬂekmpoc)uua./nuueacux npoueccoes.

BBEJIEHUE

IHocranoBka mpobiembl. B Teopun U npakTuke
MAarHUTHO-UMITYIIbCHOM 00paborku MmertamwioB (MHUOM)
OIHUM U3 BaXHEHIIINX BOIPOCOB SIBISIETCS UCCIETOBAHNE
HHCTPYMEHTOB MAarHUTHO-UMITYJIbCHOIO BO3JACHCTBUS —
Pa3NIMYHOTO poja MHAYKTOPHBIX cucteM. Ocoboe mecTo
3/1eCh 3aHMMAIOT, TaK Ha3bIBAEMBIC, MHIYKIMOHHBIC HH-
IyKTOpHbIE cuctemsl [1-4].

HccnenoBanus MHAYKIMOHHOW WMHAYKTOPHOH CHC-
TEMBI ¢ MACCUBHBIM BCIOMOTaTEIbHBIM 3KPaHOM, Pacmo-
JOKEHHBIM TapaJuIeIbHO TOHKOCTEHHOH Hedeppomar-
HUTHOI JINCTOBOM 3arOTOBKE, B HU3KOYAaCTOTHOM PEXHME
JICWCTBYIOIMX MAarHUTHBIX TIOJIeH OBLIM BBHIOIHEHBI B
[1]. Hocraro4no axTyaabHBIM MPEICTABISETCS BOIPOC
WCCIIEIOBAaHNS BIIMSIHUSI MarHUTHBIX CBOMCTB 00padaThI-
BAaEMOT0 METaJIa B AaHAIOTUYHON CHCTEME.

AHAJIN3 OCHOBHBIX JOCTHKEHUI U IyOJIMKALUIA.

WHyKIMOHHO-NHTyKTOPHBIE CHCTEMBI, KaK HHCT-
PYMEHTBI MATHUTHO-UMITYJIbCHOIO BO3/ICHCTBHS BCE Uallle
HaxoJiT nmpuMeHeHue B npakTnke MHUOM. Dto noka3sl-
BaeT MPOBEICHHBI AaHAIN3 COBPEMEHHBIX ITyONMKanmit
[1-5]. Hampumep, pa6otst [1] u [4] mocesiuenst pacuéry
OCHOBHBIX XapaKTEpPUCTHK WHIYKIMOHHOW WHIYKTOPHOH
CHCTEMBI C OIHOBHUTKOBBIM COJICHOMIOM, MAacCHBHBIM
9KPaHOM KOHEYHOH TOJIIMHBI ¥ HeheppOMAarHUTHOH JIHc-
TOBOIi 3aroToBKO#. A B pabore [2] mpoBenen pacuer 1o-
JIOOHOW CHCTEMBI, HO C JIOMYHICHWSMH, YTO BCIIOMOTa-
TENBHBIA YKPaH I0OCTATOYHO MACCHUBEH, MIPH 3TOM M SKpaH
C 3arOTOBKOM BBINIOJHEHBI N3 HE(hepPOMAarHUTHOM CTaJIH.

Ha3nadeHne MacCHMBHOTO NPOBOSINETO JKpaHa, B
MIEPBYIO OYepe/lb, COCTOUT B CO3JaHMH YCIOBHH AT TIPO-
SIBJICHUSI 3aKOHA AMIeEpa, T.€. B CO3JaHWH YCIOBHH JUIs
MPUTSOKEHUS 3aJaHHBIX y9aCTKOB 3arOTOBKH K TENy Mac-
CHBHOT'O 9KpaHa B ero pabodeit obmactu.

Henr HacTosimieil padoTbl — TEOPETUIECKOE HC-
CJIC[IOBAHUE MWIMHAPWYECKOW WHIYKIMOHHON HHIYK-
TOPHOM CHCTEMBI U aHAIN3 PAIUAIBLHOTO PACIIpEeNeHNS
IUIOTHOCTH HWHIYIMPOBAaHHBIX TOKOB, cuibl JlopeHna,
cuinbl AMriepa W CHibl, OOYCIIOBICHHOW MAarHUTHBIMHU
CBOICTBaMU 3arOTOBKH B UCCJIEAYEMON CUCTEME.

B mannO# paboTe paccMOTpeHa MHAYKIHMOHHAS WH-
JyKTOpHAsI CUCTEMa C OJHOBHTKOBBIM IMJIMHAPHYECKUM
COJIGHOW/IOM, MAacCHBHBIM He(eppOMarHUTHBIM IIPOBO-
JISIIAM SKPaHOM M TOHKOCTEHHOU (peppOMarHUTHON JIHC-
TOBOM 3aroTOBKOM B HU3KOYAaCTOTHOM pEXHME ACHCT-
BYIOIINX MarHUTHBIX TOJICH.

PACUYET DJIEKTPOJJMHAMUNYECKUX VCUJINN
PacuérHas mopnenb, npuHsATas UIsl aHalIM3a dJIEK-
TPOMAarHWTHBIX TIPOIIECCOB, TIpeACTaBieHa Ha puc. 1
(&, é(p, €, — HANpaBIIOMNE OPTHl IITMHAPHICCKON

CHCTEMBbI KOOP/IMHAT).

IIpu pemreHny NOCTAaBJIEHHOHN 3aJa4yd MPHMEM Cle-
JYIOILIUE JOMYIIECHHUS.

e MaccuBHbIH 3KpaH — 2 ¥ 3arOTOBKa — 3 BBIIION-
HEHBI U3 METAJUIOB C AJIEKTPOIPOBOAHOCTBIO Y1 U Y3 COOT-
BETCTBEHHO, PAcCTOSHHE MEXAy HUMH — N, monepednsie
pa3Mepbl JOCTATOUHO BEIHKH.

Puc. 1. Pacuérras Monens MHIYKIIMOHHOH HHIYKTOPHOH CHCTEMBI

o TlwmmHaprveckuit BATOK UHAYKTOpa — 1 ¢ BHYT-
PEHHHM paguycoM — R;, BHemHUM — R, u BbicoTOl — d;
M30JIMPOBAH U PACIIONAraeTcs B ma3dy Ha TPAHUYHOM I10-
BEPXHOCTH KpaHa — 2 CO CTOPOHBI TOHKOCTEHHOM JICTO-
Bo#t 3aroroBku TomuuaoN 0. COGCTBEHHO METal BUTKA
HE OKa3bIBACT HUKAKOTO BIMSHUS HA TPOTEKAIOIINE DIICK-
TPOMATHHUTHBIE TPOLECCHL

e AMIUIUTYIHO-BPEMEHHbIC TApaMeTPsl TOKA HH-
nykropa |(t) TakoBbI, YTO CIPaBEIMBO KBA3WCTAIOHAP-
Hoe npubmmkenwne o Jlangay [6].

e IlMeer MeCTO aKkCHallbHAs CHMMETPHS, TaK 4TO
00 = 0 (¢p — a3uMyTaNbHBIH yroi).
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B mpenpiaymux uccnenoBanusx [5] Obutn momyue-
HBI PacYETHBIC COOTHOIICHUS JUTSI BRIYHCIICHUST OCHOBHBIX
XapaKTECPUCTUK TPOTEKAIOMINX TIPOIECCOB B HCCIEIyE-
Moii cucteMe. He MOBTOPSSICH B M3TI0KCHUH, BBITHUIIEM W3
[5] BBIBeneHHBIE aHATUTHYECKHE 3aBHCHMOCTH IS a3u-
MYTaJIEHON COCTABJIAFOIICH l'IJ'IOTHOCTI/I HHIYITUPOBAHHO-
T'O TOKa B MAaCCHBHOM JKpaHE J @ 4 nuctooi 3ar0TOBKe
Jq)(g), a TaKxke HOpMaJ‘ILHOI/I H ) n TaHTCHITUAILHON H
COCTABIISFOIICH HATIPSHKECHHOCTH MAaTHATHOTO TIOJISL.

i) im(@71) 0i(0) { F () 3 ( j «
i ((p,r,z) 24 o .([ 2 M (x,pup)e 93 5 dx,(1)

(e -1f e ) 0

(y + 1 —e 2, -1F

roe M(x,p,)=|1+

X = A-d — HOBasi OGe3pa3MepHasi MepeMEHHass HHTETPUPO-
BaHUS;
R
X—2
d

[y-a1(n)-dy, y=n-r,
R

d
— ¢yuxius Beccens neporo nop;mKa.

F(x)=

J1(x(r/d))
iP(e1,0)= inor, afa((p)J FX(X) N Qe 8 Jl(xarjdx )

f5ren(5)

(}12 +1)th +2u,chx

rre N(xpy &) =

_ im0 di(e) T F) r
J((pl)( ,r)— m ; 1 o J‘ % ‘M (X, 1tp) J[xdjdx,(S)
dj(e) T F(x) . r
‘]((PS)((P: ) imoto Ja(p '([?e d 'Nl(xlur)'Jl[XEjdXi(‘l)
1—ch(x)—p,sh(x)
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e Nalke) (}1?+1)shx+2prchx
PHpI/ITﬂ)K = Hzoir:\]q()l) '\]533) . (5)
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HE(o.1.0)= ni(0)] ~ e 0K g 0 Dy, @

0

ol )

(pf +1)shx +2u,chx
h

HE (0.r.0) = n (@) F(I ¢ No(xar o (x-2)ax (1)

{9l

(pfshx +2pchx + shx)

Puae =52 (=1 - (HE -1 J+ (12 - 12| ©

rne Hic(€=0), Hy (E=d) — {z u r} — xommnonents! Ha-
NpsHKEHHOCTH MArHUTHOTO TMOJIST HA TPAHUYHBIX TTOBEPX-
HOCTSIX 00pabaThIBaEMOro JTHUCTA.

e K(x.pr,C)

re Ny (x,pyp,0) =

[lepeiiném Kk pacu€THBIM JTAHHBIM:

Wtak, WCTOYHMK MOIIHOCTM —  MAarHUTHO-
nUMITyJbcHast ycraHoBka MINY-15: €MKOCTh HakomMTENs
C = 1000 mk®, pabdouast uacrora f = 1 k['11, oTHOCHTEIB-
HBII JeKkpeMeHT 3atyxanust Og = 0,2, (ammiuryga Toka B
naaykrope 19,61 kA mpu 3amacaeMoil 3HepTUH eMKOCT-
Horo Hakorurens W = 12,5 k).

HcToYHMK MO — MIIOCKUI OHOBUTKOBBIA LIWINH/-
pudeckuii conenonn ¢ R; = 0,035 M, R, = 0,038 m. Mac-
CHBHBII BCIIOMOTATENIFHBIA 3KpaH M 3arOTOBKA BBINOJHE-
HBI U3 3JIEKTPOTEXHMYECKOH CTalM ¢ yAETBHOW 3JIEKTPO-
MIPOBOJAHOCTBIO Y = 0,2-10" 1/OM-M. 3aroTOBKa — IUIOCKHi
Mmerawmaeckuii muct tommuaoi d = 0,001 m. Paccros-
HHE MEXIy padoYnMH TOBEPXHOCTSMH HDKpaHa M 3aro-
toBkz h = 0,002 M.

Bocrmons3oBasmucs Gopmynamu (1) — (8) mpomsse-
JIeM TIOCTPOEHMsI rpaduIecKuX 3aBHCHMOCTEH paauaib-
HOTO paclpesielieHne TIIOTHOCTH HHAYINPOBAHHBIX TOKOB

W3 rpadukoB Ha puc. 2-4 crnenyioT BHIBOIBL:
e pacrpejeicHHEe WHIYyIUPOBAHHOTO TOKA MO Pajnycy
MPAaKTHYECKN HE 3aBHCHUT OT BEJIMYMHBI MAarHUTHOHN IpoO-
HHUIIaeMOCTH JINCTOBOTO METAJIIA,
® C YBENMYCHHEM [ PACTET HEOTHOPOIHOCTH pacmpe-
JIeTICHNsI TI0 TOJIIIMHE JINCTA, TakK npHu W,<2.5 HeomgHopoa-
HOCTh m3mensiercs ot 12 % no 26 %, a npu py<[2.5, 5.0]
umeeT Mecto pocT oT 12 % mo 35 %;
e (u3MYECKH, POCT HEOTHOPOTHOCTH pacIpeaeIeHHs
WHIYIPOBAHHOTO TOKA IO TOJIIWHE MOXXHO OOBSCHHTH
BIMSHUEM HOPMAJIBHOM KOMITIOHEHTHI HANPSLKEHHOCTH
MarHUTHOTO MOJIA B METaJlIe 3aTOTOBKH,
® C YBEIMYCHHEM Wy PACTET aMIUIMTY/a MHIIMPOBAH-
Horo Toka, st pre[1.0, 5.0] Benuuuna jn, yBemuauBaercs
Ha 20 %.

ITepetiném K BO3OY>KIaEMBIM YCHIIHSIM.

Hauném c cuin, mpupoma KOTOpBIX 00ycCIOBIIEHA
B3aNMOACHCTBIEM HHIYIIMPOBAHHOTO TOKA W BHELIHETO
MarHUTHOT'O 1107151 (M3BECTHBI, KaK cuibl Jloperna) [2, 5].

ITockoNMbKY MOMHMO TaHTE€HIMAILHONH KOMITOHEHTHI
MOSIBJIACTCS. M TPHOOpETaeT 3HAYMMOCTh HOPMAaJIbHAS
COCTaBJISIONIAs BEKTOpa HANPSDKEHHOCTH MAarHUTHOTO
TIOJISA, B METAJUIE JINCTOBOM 3arOTOBKHU BO30Y>KJaeTCsl BEK-
TOp CHJIBI C HOPMAJIbHOM M TaHT€HIIMAIbHONW KOMITOHEH-
Toi. HopmanbHast KOMITOHEHTa COOTBETCTBYET CHIIE Mar-
HUTHOTO JAaBJIEHHs, O0ecredMBUIEH ycrex COOCTBEHHO
MarHUTHO-UMITYJIbCHOM 0OpabOTKM METAJIOB B PEKUME
PE3KOT0 TOBEPXHOCTHOTO 3(QeKTa, TaHTCHIUAIbHAS —
JICCTBYET B paJvaibHOM HampaBiieHUH. E€ 3HaUMMOCTh
NPOSBIISIETCS TIPH TOSBJICHUM ITyCTh AK€ HEOOJIBIINX
nedopmanuii Ha TOBEPXHOCTH JIUCTOBOW 3aroTOBKH. B
3TOM ciy4dae KacaTeNbHbIE YCWINS, NMOMHOXXCHHBIE Ha
IUIEY0 — HOpMaJIbHbIE AeOpMAIiH, TOIDKHBI BO30YKIAaTh
BpallalolIie MEXaHWYeCKMEe MOMEHTHI. [lelicTBue mo-
CIIEIHNX O00s3aTENbHO JIOJDKHO TMOBJIMATH Ha TPOLECC
nedopmupoBaHis 00padaTeBaeMOro 00BEKTa B IIEIOM.

W xors mHTErpan NeWCTBUS CHI JaHHOW (DH3UYECKOI
TIPUPOIIBI BO BPEMEHH OYIET CTPEMHTHCA K HyHO [2, 4], nx
aMIUTUTYIHBIC 3HAYECHHS BCE JKE PEACTABILIIOT MHTEPEC IS
CpaBHEHHS C APYTHMH BO30YKIAaEMbIMH YCHITHSIMIL

Jlist HopMalTbHOI (Z-cocTaBistroreit) popMmyna nume-
eT BUL:

FLL(tr)= uj i tr9-HICrOdg . (9)
0
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Puc. 2. PanuansHoe pacnpenesieHue aMIUTUTY HHAYLIMPOBAHHBIX TOKOB!
a) HeeppOMArHUTHBIE SKPAH U 3aTOTOBKA; 6) He)eppOMArHUTHBIN dKpaH U HeppOMarHUTHAS 3arOTOBKa
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Puc. 3. PanquansHoe pacrpeneneHne IIOTHOCTH HHIYIIMPOBAHHOTO TOKA Ha ITOBEPXHOCTH JIUCTA CO CTOPOHBI HHYKTOpA!
a) pr = 1.0 (jm = 1.41-10% A/m), 6) pr = 5.0 (jm = 2.14-10° A/m)

- iy, (5
1 \
N
0.8 0.8
4 : 4
, 0 0.2 0.4 0.6 0.8 1 d 0 0.2 0.4 0.6 0.8 Iy d
—_———————=)  Oxpan —_—————————S Oxpan
2 ITHIYKTOD S ? ITHgyKTOD
3aroToBKa 3aroToBKa
a 0

Puc. 4, Pacnpe,ueneHHe TUIOTHOCTU UHAYNUPOBAHHOI'O TOKA MO TOJIIIWHE JIUCTA 3arOTOBKHU I10J] HEHTPOM BUTKA MHAYKTOpaA —
r = (Ry + Ry)/(2-Ry) a) p; = 1.0 (jn = 4.46-10° A/m), 6) p, = 5.0 (jn = 5.3-10% A/m)

ISSN 2074-272X. Enexmpomexnika i Enekmpomexanika. 2011, No5



TaHFeHHI/IaHLHaH (paHI/IaJ'II)HaH r-KOMHOHeHTa) Co-
CTaBJIAIOIIAsI UMECT BU.

d
Furtn = i@arg)-HProd;.  (0)
0
Pe3ynbTatel BeruMcieHuil cun JlopeHua B COOTBET-
creuu ¢ (9) u (10) npusenens Ha puc. 4 u puc. 5.
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Puc. 5. PagnansHele pactpeneneHust KOMIOHEHT ¢l Jlopenia
B COOCTBEHHOM BPEMEHHOM MaKCHMyMe JUISi HEMAar HUTHBIX
METAaIIOoB, [, = 1, a) HOpMasbHask Z-COCTABISIONIAN
(OTTaNKMBAHUA-TIPUTSDKEHIS),

6) TaHreHIMATbHAs [-COCTaBIISIOmAst (PaCTHKCHUA-CKATHSL)
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Puc. 6. PanuanbHble pactipeeneHust KOMIOHEHT ciil JIopeHa
B COOCTBEHHOM BPEMCHHOM MaKCUMyMe JUis [, = 2.5,
a) HOpPMaJTbHasI Z-COCTABILIONIAs (OTTATKMBAHUSI-IPHTSDKEHIIS),
6) TaHreHIMATbHAs [-COCTaBIISIOmAst (PaCTHKCHUA-CKATHS)

CuWIbl NPUTSDKECHUSI B PACCMATPUBAEMON HWHIYKIH-
OHHOM HMHIYKTOPHOM CHCTEME — 3TO CHJIa HPHTSKCHUSI
JIMCTOBOM 3aroTOBKH, OOYCIIOBICHHAS JICHCTBHEM BCIIO-
MOTaTeIbHOTO JKpaHa (B3aUMHOE MPHUTSKECHUE MPOBOJ-
HHKOB C OJJHHAKOBO HAIPABICHHBIMH UHIYIHPOBAHHBIMA
TOKaMH — 3aKOH AMIIepa), ¥ CHJIa IPUTSDKSHHS, 00YCIOB-
JICHHAass MAarHUTHBIMU CBOMCTBaMH METailia COOCTBEHHO
3arOTOBKH. OJTH CHJIBI PAaCCUUTAHbl B COOTBETCTBHH C
dopmymnamu (1) — (6) u npuBeneHst Ha puc. 7 u puc. 8.
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Puc. 7. PagnanpHoe pacnpeneneHne CHIIbI IPUTSDKSHIS —
Awmriepa B COOCTBEHHOM BPEMEHHOM MaKCHMYME,
a) 1y = 1.0, Famaxon = 38 <l /ew?,
6) pr = 2.5, Famaxom = 914 k[/om?
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Puc. 8. PasguanbpHast 3aBUCHMOCTS MATHUTHOM CHJIBI B METAJIIE
3arOTOBKH B OTHOCHTEIBHEIX €IUHUIIAX
(HOPMHPOBKA MIPOU3BOUTCS HA AMILTUTYJHOE 3HAYEHHE)

a) py = 1.5 (0.9 xI'/em?), 6) pr = 2.5 (2.16 xI/em?)
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Kak cnenyer n3 ¢eHOMEHOIOrMYECKUX COOOpaske-
HUH, B MarHUTHBIX NOJSIX C HaNpsHKEHHOCTSMH, J0CTa-
TOYHBIMU_ JJIsl  OLIYTHMOTO CHJIOBOTO BO3ZICHCTBHUS
(~10°+10"A/M), OTHOCHTEIbHAS MATHHTHAS MPOHHUIAC-
MOCTbH JOJDKHA CTPEMHTHCS B BEJIMUMHE, OJIM3KOH K eau-
nune. CrpaBeIMBOCTh TAKOTO MPEIIOJIOKEHUs] 000CHO-
BaHa aBTopamu B paborax [1, 3, 5]. st onpenenéHuoCTH
IIPUMEM, UTO [i, He Oomee 2.5.

[TpoBeneHHbIe BEIYUCICHHS TOKA3AIH !

e B030YyXIaeMbie CUIIBI JIF000H mpuposl (cuibl JlopeH-
[a ¥ CUIbl AMIIepa) KOHICHTPUPYIOTCSI B 30HE IIOJ BUT-
KOM MHIYKTODA;

® [0/ IICHTPOM BHTKA HAIPABIICHWE TaHTCHIMAIbHBIX
cun JlopeHna u3MeHsIeTcst Ha MPOTUBOIIOI0XKHOE,

e CWJIBI NIPUTSDKEHNST AMIIepa 3HAKOIIOCTOSHHBI B Tede-
HHE BCEr0 HMMITYNbCa CHIIBI, MX JIEHCTBHE BO BPEMEHHU
nMeeT KyMYJISITHBHBIN XapakTep;

e cwibl JlopeHIIa MMEIOT OCLIUIMPYIONMI XapakTep, X
HHTETPAJILHOE ACHCTBUE BO BPEMEHH CTPEMHUTCS K HYITIO

2 [0

® aHANN3 PAJWANBHOTO PACHPEICICHHS CHII MPUTSKE-
HUsl AMIIepa IO3BOJISIET BBIICIUTH Ha TIOBEPXHOCTHU JIHC-
TOBOMW 3arOTOBKH OOJIACTh, IZie MX NCHUCTBUE OYyAET Hau-
6omnee 3 PEeKTUBHBIM.

Kaxk ciemyer u3 npoBeJCHHBIX BBIMHUCICHUM, B CIIY-
yae HedeppOMarHuTHOro 9KpaHa M (eppOMarHUTHOI
3ar0TOBKH aMILTHTY/IBI CHJI IPUTsDKEHUs (Cuibl Amiiepa)
Ha 5 % BbIIIIe, YeM B CiIydae, KOTaa HOCIeAHUE BBIIOIHE-
Hbl M3 HEMAarHUTHOM cTaiu. DTOT (akT oOBsACHIETCS He-
CYIIECTBCHHBIM BJIUSIHHEM OTHOCHTENIBHOW MAarHUTHOM
NPOHHUIAEMOCTH MeTallla 3aroTOBKM Ha IMPOTEKAOIIUE
9NEKTPOJMHAMUYECKUE TPOLECCHI.

BBIBOJIbI

1. Pacuersl noka3aiu, 4ToO pacupeesieHue HHAYIH-
POBaHHOTO TOKa I10 pajlyCy MPAaKTHYECKH HE 3aBUCHUT OT
BEIMYMHBI MAarHWTHOM NPOHHMIIAEMOCTH JIMCTOBOTO Me-
tamia: mpu p, = 1.0, jn = 4.46-10° A/m, a npu p, = 5.0,
jm=5.3-10° A/m.

2. IlpoBesieHHBIE BBIYMCIICHNS TIOKA3aJlv, YTO pajiu-
aJbHOE pACHpEACNICHUE CHJIbl NPUTSDKEHHs — Awmrepa
MPAKTHYECKN HE 3aBHCAT OT BEIMYMHBI MarHUTHOHM Ipo-
HHUIIAeMOCTH JINCTOBOTO METAJIA!

—1pu W = 1.0, Famaxomn = 38 k[/em?;

—1pu Wy = 2.5, Famaxomn = 91.4 k[/em?.

3. VI3 npuBeieHHBIX BBIYMCICHUH CIEyeT, 4To pa-
JIMajbHBIC paclpenesieHus KOMIOHeHT cui JlopeHna 3a-
BHCHT OT BEJIMYMHBI MarHUTHOW NPOHHUIIAEMOCTH JIUCTO-
BOr'0 MeTaJuIa!

—npu i, = 1.0, Fy = 0.38 xT/em?’; Fy = 0.33 kI/em?;
—npu , = 2.5, F, = 2.43 xT/em?; Fy = 1.8 xT/eM?.

BrmussHueM mocneqHeld Henmb3s TpeHeOperaTh, o€
JICWCTBHE MOKET HCKa3HTh KapTHUHY Je(OpMHPOBaHMS
JIMCTOBOW 3arOTOBKH B 00JIaCTH BUTKA MHIYKTOPA.

4. BausiHMe MarHUTHBIX CBOMCTB 3arOTOBKH IPOSIB-
JSIeTCsI B TIOSIBJICHUM CWJI MAarHUTHOTO TPUTSDKEHUS: TIPpU
e = 15 Py = 09 k[/em?, a mpu W, = 2.5
Pyar = 2.16 xI'/eM?.

OTOoT (paKT TOBOPUT O TOM, YTO BIMSHUE MAarHUTHBIX
CBOIMCTB 3aroTOBKM HECYIECTBEHHO, HO MAarHWTHO-
UMITyJIbCHast 00paboTka MeTaa 00JIaaalonero MarauT-
HBIMH CBOMcTBaMH Oyner Oornee 3¢ deKTuBHA, YeM B CITy-
yae HedeppomaraeTnka. M dem Oomnblmas y Meramia
TeM 3 QekTuBHEE OyIeT ero oopadoTKa.

o0 0 ] -2 .
[F@o= [ ito) I gp- @ =,
0 0 ()
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Batygin Yu.V., Gnatov A.V., Drachenko S.A., Barbashova M.V.
Calculation of electrodynamic forces in an induction
inductor system with a nonferromagnetic massive screen
and a ferromagnetic sheet workpiece.

The article is devoted to functioning of an induction inductor
system with a nonferromagnetic massive screen and a ferromag-
netic thin-walled sheet workpiece in a low-frequency mode of
operating fields. Radial distribution of induced currents density,
Lorenz force, Ampere force and the force specified by the
workpiece magnetic properties in the system considered is ana-
lyzed. Magnetic properties of the workpiece metal are shown
not to substantially influence electrodynamic processes charac-
teristics.

Key words — induction inductor system, nonferromagnetic
massive screen, low-frequency mode, analytical

dependences.
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