Tema 1. DnexkTpopaguoMaTepuaIbl paIu03JeKTPOHHBIX CPEACTB

Jekyusa 3. MarHNTHbIEe MaTePUAJIbI
Bonpocwt:
3.10cHOBHBIE TapaMeTpbl MarHUTHBIX MaTepuanoB. Knaccuduxanus
MaTepHaJioB [0 MAarHUTHBIM CBOMCTBaM
3.2MarHuToMsITKMe W MAarHUTOTBEp/Able MaTepuaibl U O0JacTH UX
MPUMEHEHUS
3.3DeppuThl 1 MArHUTOAUDIICKTPUKH.

Jluteparypa
1. ITerpos K.C. Paguomarepuansl 1 paIuOKOMIIOHEHTHI.

3.10cHOBHBIE napamMmeTpbl MATHUTHBIX MATCPHUAJIOB. KHaCCH(bI/IKaHI/Iﬂ Ma-

TEPHUAJIOB 110 MATHUTHBLIM CBOMCTBAaM.

Maznumnsle mamepuanpl, MAZHeMUKU — MaTEpUaNbl, BCTYMAIOIIUE BO
B3aMMOJICHICTBHE C MATHUTHBIM TIOJIEM, BEIPAKAIOIIEECS B €T0 M3MEHEHUH, a TAaK¥Ke
B IPYruX (PU3MYECKHUX SIBICHHUSX: N3MEHEHUU (PU3UUIECKUX Pa3MEpPOB, TeMIlepaTy-
PBI, IPOBOJIMMOCTH, BOZHUKHOBEHUIO AJNEKTPUIECKOTO MOTSHIIMAA U T. 1.

B ocHOBHOM, MarHMTHBIE MaTepUANbI ACNAT HA BE OOJBIINE TPYIIIbI - Mar-
HUTOTBEP/bIE MaTepuajbl U MarHUTOMSITKUE MaTepuaibl. OTHAKO B HACTOSIIEE
BpeMsl B CBS3M C yCIIeXaMH B HayKaX, U3ydYaloluX MarHUTHU3M, MOSIBUIINCH HOBBIE
OoMbIIMe TPYIIBI MAaTHUTHBIX MaTEPHAOB: MAarHUTOCTPUKIMOHHBIE MaTepUAIbI,
MarHUTOONI TUYECKUE MaTepHAIIbl, TEPMOMArHUTHBIE MaTEPHAIIBL.

(Maznumocmpukyus - sBIeHue, NPU KOTOPOH M3MEHEHHE COCTOSHHS Ha-
MarHMYEHHOCTH Tella MPUBOAMWT K M3MEHEHHIO €r0 0oO0beMa U JMHEHHBIX pa3Me-
POB.)

MarHauTtHbie CBOMCTBA MaTEepPUANIOB ONMPEACISAIOTCS CIEIYIOMIMMHA OCHOBHBI-
MU TIapaMeTpaMH:

1. Hanpsorcennocmvio H MarHuTHOro nossi, u3MepsaemMoro B A/m:

. I
Jlist psIMOTTMHEHOTO TIpoBOIHUKA H = ——; (3.1)

2nr
J1J1sl KOJTBIIEBOTO MPOBOTHUKA H=N_,I/zd, (3.2)
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34CCh | - MOCTOSTHHBIN TOK B IIPOBOJHUKE, I' - paCCTOSIHHUE OT IMIPOBOJHHKA 1O TOY-

KU, B KoTOpoi onpenenserca H; N, - 4unciao BUTKOB HAMarHM4YMBAaroOIEe OOMOTKY;

dep - CpemHuUil AMaMeTp KOJIBLEBOrO MPOBOAHHUKA.

2. Hamaenuuennocmoto (unmencusnocmoio Hamacnuuusarus) M (A/m)

M=m/V, (3.3)
rae V — o0beM Teaa; M - MarHWTHBIM MOMEHT Tela.
3. Maznummnoti socnpuumuusocmoio y . (6e3pazmepHas).

%m=MI/H (3.4)

XapakTepusyeT coCOOHOCTh BEIIECTBA U3MEHATh CBOM MArHUTHBI MOMEHT MOJI

JeCTBUEM BHEIIHEr0 MarHuTHOro nois ( y,, = 0 — B Bo3nyxe).

4. MarautHas uanykuus B (Tn) —
B=pyy(H+M), (3.5)

Ug=4r 10 Tu/m= 1,257 - 107°T'u/m - MaruuTHAS MOCTOSHHAS.

5. AOcomoTHass MarHUTHas MPOHULAEMOCTb 1, (I'v/M nmu Tn/A/m)

Ha =BIH = puop. (3.6)
I7l€ [/ — OTHOCUTENIbHAsI MarHUTHAsI MPOHULAEMOCTh (0e3pa3mepHas).

[lepeuncnennbie Bbilie (HOPMYJIIbl MOTYT OBITh CBSI3aHBI MEKIY COOOH COOT-
HOLIICHUSAMMUN .
B
p=r @7 p=l+x,. (38)
Ho
Ilo IIOBCACHHUKO B MArHUTHOM IIOJIC BCC MaTepI/IaJIBI JACIIAT Ha prTIHBI (OC—

HOBHBIC):

- nuamarsethku ( y,, <0, 1 <1);

- mapamarneTtuku ( y,, >0, 4 >1) (Mapranen, Bonbppam, MIaTuHA);
- ¢eppomarnetuku (g >>1) (kene3o, KOOAILT, HUKEIIb);

- ¢eppumarnetuku (1 >>1).

[TprHa Ie)KHOCTh K TPYINIE ONPENEseTCs] CTPOCHUEM JJIEKTPOHHBIX 000JI0YEK
aTOMOB.

MarHuTHble XapaKTepUCTUKH BEIIECTBA, BO MHOTMX OTHOUIEHUSX, (op-
MaJIbHO CXOJHBI C €ro AMAJIEKTPUUYECKHUMH XapaKTepucTukamu. HaBeneHnHnas mar-

HUTHasA OJIpu3anust aHaJIOrndHa HaBEACHHOM IIPI3JIGKTpPI‘IGCKOI>i MMoJIsIprU3aliu M.
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Cy1iecTBYIOT aTOMBI U MOJIEKYJIbI C MOCTOSIHHBIMM MarHUTHBIMU JTUTIOJSIMU, DS
MaTepuasioB 00J1aJaeT HAMarHUY€HHOCTBIO.

OnHaKo, CyHIECTBYIOT UHIUBUAYAIBHBIC DJICKTPHUECKUE 3apSabl («+», «-»)
OJIHOTO 3HaKa, COOTBETCTBYIOIIMX MAarHUTHBIX 3apsJ0B HE CYIIECTBYET; BCE Mar-
HUTHBIE MOJISI CO3/1AI0TCS 3AMKHYTBIMA TOKAMH.

VY CTaHOBJIEHO, YTO MarHUTHOE MOJE€ B TejJax BO30YXIAaeTcsi, B OCHOBHOM,
AJIEKTPOHAMU, KOTOPHIE BpAIlalOTCS BOKPYT COOCTBEHHOW OCH (CIHMH) U BOKPYT
anpa aroma. /[BUkeHue >JeKTPOHOB MPEACTABISIET COOON JIEKTPUUYECKUH TOK, a
MIPOXOKJEHUE TOKA COMPOBOXKAAECTCSI BOSHUKHOBEHMEM MAarHMTHOIO MOJIsA. JJeK-
TPOHBI IPU CBOEM JBUKEHUU BHYTPH aTOMOB CO3/1al0T BHYTPHUATOMHBIE TOKH, BO3-
OyX/Jarolire MarHuTHbIE TOJIS.

OpOutel BpallleHHUsI OTAEIbHBIX JJIEKTPOHOB B aTOMaxX MOTYT HaXOJMUTHCS B
Pa3IUYHBIX MOJOXKEHUSIX JIPYTr OTHOCUTENBHO ApPYyra, CJIe0OBAaTENbHO, B TAKUX K€
MOJIOXKEHUSIX HAXOATCA M CO3/1aBa€Mble JABMKYUIUMUCS 3JIEKTPOHAMU MarHUTHbBIE
nosisi. Takum 006pa3oM, cpefia, B KOTOpOoi BO30YKIaeTCsi MAarHUTHOE TOJIE, BO3/ICH-
CTBYET Ha HEro, yCHWJIMBAsl WM OCaabisst 3TO HoJe.

Martepuaiibl, MArHUTHOE TIOJIE€ KOTOPBIX OCIA0JISIET pe3yabTUPYIOLIEee MoJIe,
Ha3bIBAIOTCS OUAMAZHUNIHBIMU.

Martepuaisl, c1ab0 yCUIMBAIOIIME MAarHUTHOE T0JI€, HAa3bIBAIOTCS napamaz-
HUMHbIMU.

Martepuaiibl, B KOTOPbIX 3HAaYUTEIBHO YCUJIMBAETCSI MATHUTHOE T0JI€, HA3bl-
BalOTCs peppomaznumnovimu ( Keiae30, HUKENIb, KOOANbT, Fa0JUHUN U UX CIUIA-
BHI).

[Ipy nmoMeleHnn Kakoro-iu0o Tejla B MAarHUTHOE MOJI€ KaXKJIbIi 3JIEMEHT
o0beMa 3TOro Tena npuodperaeT MarHUTHBIM MoMmeHT. Ecnu Tena obnanaer dep-
POMarHUTHBIMU CBOMCTBaMH, TO HAMAarHUYEHHOCTh MOKET OCTAThCS M IMOCJE YCT-
paHEeHUs! BHELIHEr0 NCTOYHUKA MAarHUTHOTO MOJIS.

SBneHue oTcTaBaHusl KpUBOW HAMAarHMYEHHOCTH H MpU MHOTOKpaTHOM Ie-
pEMarHMYMBaHUM Ha3bIBAa€TCs METJEH TUCTepe3uca W IMokKa3aHo Ha pucyHke 3.1.

Jlist onvcaHusl TUCTEPE3CHBIX CBOMCTB (PEPPOMArHUTHBIX MAaTEPUAIOB HCHOJb3Y-
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I0TCSl TOHATUSL OCTATOYHOM MHAYKIMU B, M xo3puuTuBHON cuibl H., cMbIca KO-

TOPBIX NOHSATEH U3 PUCYHKA.

Pucynok 3.1

Hasnauenuem MarHuTHbBIX MAaTEPUANIOB, HUCIOJIB3YEMBIX B PaIHOIIEKTPO-
HUKE, SIBIISIETCS:

- IpUAaHUE OCOOBIX CBOMCTB 3JIEMEHTAM PaJUO3JIEKTPOHHBIX YCTPOICTB;

- CO3JaHME YCTPOUCTB, 00JIaAAIOIIKX 3a1aCOM YHEPIHH;

- UCIIOJIb30BAHUE B KAaYECTBE KOHCTPYKIIMOHHBIX MAaTEPHATIOB M DJIEKTPO-
MAarHUTHBIX YKPAHOB.

Hanpumep,

1. MarHuTHble MaTepuanbl UCTIONAB3YIOTCS IJIs YCUIIeHHs (YBETUYEHUS )
MAarHUTHOTO TOJIA B KaTyIIKaX UHAYKTUBHOCTH, YTO MPUBOIAUT K YBEIMYECHUIO WH-
ayktuBHocTH. L=SHu/l (H - HampsbkeHHOCTh MAarHUTHOTO TOJISL; S - IJIOIIA/b,
OXBaTbIBa€Masi BUTKaMu; f - aOCONIOTHAs MarHUTHas MPOHULAEMOCTh; | - am-

TUTUTYJA 3JIEKTPUYECKOTrO TOKA.

2. B rpomkoroBopurensx, majisi co3naHust aBuxkeHus auddyzopa, KoTo-
pBI IPUBOJUTCS B JBMXKCHUU MPU B3aUMOJICHCTBUU NEPEMEHHOTO MO KaTYIIKH
Y TIOCTOSIHHOT'O TI0JII MAarHUTA U CO3JaeT KoyieO0aHue BO31yXa.

3. B snextpousmeputenbHbIX pubopax, rjae mojie paMKu B3auMOJICUCT-
BYET C MOCTOSIHHBIM MarHuTOM (IOJI€M) U paMKa OTKJIOHSETCS Ha TOT WJIM WHOMU
yroj, GUKCUPYET BEIUYMHY TOKA, TPOTEKAIONIYIO Yepe3 0OMOTKY PaMKHU.

4, B MarHuTHBIX TOJOBKaX MarHUTO(POHOB, B OTKJIOHSIIOUIUX YCTPOUCT-
Bax U ¢ukcupyronux B IJIT, B MArHUTHBIX YCUIIUTENSAX, IBUTATEIISIX, B YCTPOUCT-
Bax MaMsTH, NEPEKIIOYAIOIIUX YCTPOUCTBAX H.T.I.
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3.2 MAarHUTOMSATKHME W MATHUTOTBEpPAbIe MAaTepHaJbl M 00JACTH W3

INPHUMCECHCHU A

Jlenenue ocymiecTBisieTcs cieayomum oopazom. K MarHuroMarkum mare-
puaiaMm OTHOCST MaTepualibl, HAMAarHUYMBAIOIINECS 1O HACBIIICHUSI U TIEPEMATrHu-
YUBAIONIUECS B OTHOCUTEILHO CIA0BIX MAarHUTHBIX MOJAX (HAMPSKEHHOCTBIO MO-
psaaka 8..800 A/m). /laHHble mMaTepuanbl XapaKTEPU3YIOTCS BBICOKOW MarHUTHOMU
MPOHUIAEMOCTBIO, HU3KOU KOIPLUTUBHON CUJIOW, MaJbIMU MOTEPSAMHU HA TUCTEpE-
3UC U BUXpEBbIe TOkU. [loapazaenstorcss Ha MaTepuanbl Il TEXHUKHU CIa0bIX TO-
KOB (Hampumep, nepMaion, mepMeHIIop, cMelanHbie heppuThl, PepporpaHaThl)
Y DJIEKTPOTEXHUYECKUE CTalu. K MarHUTOMSTKUM MaTepuaiaM CIelHalibHOro Ha-
3HAQYEHUSI OTHOCATCS TEPMOMATHUTHBIE CIUIABbI U MAarHUTOCTPUKIUOHHBIE MaTe-
puUalbl.

MarauToTBepiple MaTepHranibl HAMAarHUYMBAIOTCS JO HACBIIICHUS U Tepe-
MAarHM4YMBAIOTCS B CPABHUTEJIBHO CUJIBHBIX MArHUTHBIX MOJISIX HANPSIKEHHOCTHIO B
TBICSIYU U JECATKU ThicAd A/M. XapaKTepHU3yIOTCS BBICOKMMHU 3HAYECHUSIMU KOIP-
UUTUBHOM CHJIbI, OCTATOYHOM MArHUTHOM MHIYKLHUHU, MATHUTHOW DHEPTUU HA yYa-
CTKE pa3MarHUYMBaHUs («CIHMHKa» METJIM TUCTepe3uca). B kauecTBe MarHUTOT-
BEP/IbIX MAaTEPUAIIOB UCTIOJIB3YIOTCS, HAIPUMED, CIUIABBI TUIA MAarHUKO, aJIHU, BU-
KaJIJION, HEKOTOPbIE (PEPPUTHI, COCAUHEHUS] PEIKO3EMENIbHBIX AJIEMEHTOB C KO-
0anbTOM.

Ipumensomcs MarHUTOMSTKUC MaTepuajibl B TCX ClIydasaX, Korja HEO0OXO0-

IUMO TIpU HaMMEHBIIEH 3aTpaTe SHEPruM AOCTUYL HauOousblied MHAyKuuu. M3
HUX U3TOTaBIUBAIOTCS CEPICUYHUKHU ISl TPaHC(HOPMATOPOB, IEKTPOMATHUTHI, U3-
MEpHUTENIbHbIE TPUOOPBHI.

PaccmoTpum cBOICTBa MAarHUTOMSITKUX MaTepuaioB 0oJiee moIpoOHO.

TexHudecku YncToe Kene30 — COIePKUT HeOobIre mpumecu yriepoaa (<0,1%),

cepsl, Maprasua, KpeMHUs U Jp., yXy/IIarollie CBOHCTBA.
Umax =4000; H, =8 A/m; B, =165 Tx.
Brarogapst HH3KOMY yaenbHOMY conpotusiernio ( p =10 OM*cM) nemob3yercs

PEIKO, TOJIBKO IS MAarHUTOMPOBOJIOB, PAOOTAIOIINX MPU MOCTOSIHHOM Toke. Hus-
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KOYIJIEpOAUCTAs IEKTPOTEXHUUECKast auctoBas crainb. Conepxut 0,04% yraepo-

na u He cBble 0,6% npyrux npumeceil. fi,,, =3900..4500; H, =64..968 A/m.

[Mepmamion. CrutaB Fe — Ni. JlerupoBaHHbIe XpOMOM, MOJIMOJACHOM, KPEMHHUEM,

Menbto. O0J1a1at0T BHICOKUMU OTHOCUTEIBHONW MAarHUTHOW MPOHUIIAEMOCTBIO [,
yIEIbHBIM 3JIEKTPUYECKUM CONPOTUBIECHUEM p, OCTAaTOYHOW MHAyKuuedl B, u
MaJioi KoopuuTHBHOM cuion H.. Jlensarca na:

- BBICOKOHUKeNEBbIH cmias (10 72 — 80% Ni), g, 2o 45000, B, =1,5 Tx,
p=45.10"° Om*cm;
- HU3KOHUKeNeBbIH cuiaB (10 40 — 50% Ni), g, 2o 150000, B, =75 T,

p=9 :107° Om*em.
Pasnuuns B CBOMCTBaX MaTepUAOB OMPECISIIOT U 00JIaCTH MX IpPHUMEHE-

Hus. Tak, BBICOKOHUKEJIEBbIE CIUIaBbl UCIONB3YIOTCSA MPU paboTe Ha MOCTOSHHOM
TOKE, HU3KOHUKEJIEBbIE B MEPEMEHHBIX MOJISIX MOBBILIEHHOW YacToThl. M3aenus u3
nepMayioss OYeHb YYyBCTBUTEIbHBI K MEXAHUYECKUM BO3JCUCTBUAM (yAapam, W3-
rudam u T.[.), IO3TOMY OHU TPAaHCIOPTUPYIOTCS B CIIELUATIBLHOM Tape.

IIpumenenue:

Mapku 45H u 50H. B,=1,5 Tn ucnonb3yroTcss B KaueCTBE MarHUTOIPOBO-

JIOB JIpoccerie, pene, TpaHchopMaTopoB (CHIIOBBIX) U 1ienel, paboTatoT 6e3 mo-
CTOSIHHOT'O WJIU C MaJIbIM MMOJAMAarHM4YMBaHUEM.

Mapku SOHII, 60HII, 34HKMII ¢ noBbIIEeHHBIM WM BBICOKUM £, 00s1a1a-
10T kpuctasorpaduueckoi tekcrypoit u IIIIN npu B, =1,5..1, 3 Txn. Ucnons3yer-
Csl B KaUeCTBE CEpJCYHHUKOB MATHUTHBIX YCTPOMCTB MU KOMMYTHPYIOUIUX ApOcce-
JeH, a TaKKe CepACYHUKOB JJI BBIYMCIUTEIbHBIX MAILUH.

Mapxka 50 HXC (nerupoBaHHbBIE XpOMOM U KPEMHHEM) C MOBBIIICHUEM L U
BO3pAcTaeT yJAeNbHOE EKTpUdeckoe conporusienue p npu B,=1 Tu. Mcnons-
3yIOTCA JIJI MarHUTOB, paboTamMUX 0€3 MOCTOSHHOIO MM C HEOOJBIIUM MOJI-
MarHU4YMBaHUEM.

Mapku 79HM, 80 HXC, 76 HX]I — (nmoBbIlIeHHAs TeMIiepaTypHasi CTa0uIb-

HOCTh). C BBICOKUM 4 B cnadbix noisax npu B, =0,65..0,75 Ta. Ucnone3yetcs nns
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CEpJIEYHUKOB MaJlorabapUTHBIX TpaHC(HOpPMaToOpoB, ApPOCCENei, perne, UMITYJIbC-

HBIX TPAHC(POPMATOPOB, MATHUTHBIX YCUIIMTENIEH U MAarHUTHBIX YKPAHOB.

Iepmenaiop. Cruta Fe — Co (50%) — Banaawmii (1,8%). BBeaenue kobanbTa mo-

3BOJISIET YBEIMUYUTH NP HAMAarHUYMBAaHUM CYMMapHO MarHUTHBI MOMEHT B €JU-
HUIe oObema. JlermpoBaHue BaHAAWEM YJIy4IIAaeT TEXHOJOTMYECKHE CBOMCTBA:
jerue oOpabaTbiBaeTCs B XOJOJHOM cOCTOSHHMU. O0nanaer BbICOKOW MHIyKUIUEH

HacelueHuss B, =2,45 Tn. Ilpn Hanu4uu CUIBHOTO MOCTOSHHOIO MOJIA 00NajgacT
BBICOKOi1 M CTAOMIIBHON U 5, -

Heodocmamxku: BbICOKasi CTOUMOCTh M HU3KOE 3JIEKTPUYECKOE COMPOTUBIIC-

Hue p=18-10"° Om*cwm.

Hcnonv3oganue: cepieuyHUKN B U3MEPUTENIbHBIX IPUOOpax, paboTaromue ¢

nogMarHm4MBaHUCM, B MarHUTHBIX ocunnnorpa(pax, B JTUHAMHWYCCKHX I'POMKOI'O-

BOPUTENSX.

IlepMuHBap (keJ1e30HHKEIE€BOK00ANbTOBBIE ciuiaBbl) (25% Co, 45% Ni)

MMEET MOCTOSTHHOE 3HAUEHUE [ W MaJlble OTEpU HA TUCTEPE3UC B CIAOBIX MOJIAX.
B cnalbix mossix Matepuan o01agaeT HACTOIBKO Y3KOU TMeTiel ructepesuca, 4to
OHa cIMBaeTcs B OAHY JinHMIO. [lo Mepe yBenuyeHus: Mojs MeTis paciuupsieTcs.
[lepmunBape! 00;1a1a10T OOJBIION AMIUIUTYAHONU CTAOUIBHOCTBIO U 3HAYUTEIbHON

MAarHUTHOHW HECTAOUIBHOCTHIO.

Maznumomeepdue mamepuaiibl npumerAomcA 1jis1 N3rOTOBJICHUA

- IOCTOSIHHBIX MarHUTOB;
- MaTepHUasoB JJIs 3alUCH U JUIUTEIbHOTO XpaHEHHsI HH(POPMALIHH.
HeoOpaTumeble npoliecc HaMarHUYMBaHMS HE MIPEBOCXOAT J0JIeH MPOLIEHTA.

OpnHako TpsCKa M ynapbl BBI3BIBAIOT 3HAYUTEIBbHOE M3MEHEHHE cBOWCTB. [locne

HECKOJIBKMX THICSY yZIapoB ocTaTouHas uHAykuus B, cHmwxkaer na 2..3%, 3arem

Majo MeHseTcs. Bubpaius He BbI3bIBa€T U3MEHEHU Ooiblie uem Ha 1%.



3.3 DeppuUTHI 1 MATHUTOAMIJICKTPUKH

@Deppumpl OTHOCAT K Kilaccy (heppUMarHeTUKOB U MPEACTABISIOT COO0M CO-
€AMHEHUs] OKCHJIa Xeje3a C OKcHIaMH Japyrux MmerauioB. HauOosblee pacmpo-
CTpaHEHHE MONTYYUIN HUKETb-IIUHKOBbIE U MapraHlE€BO-IIUHKOBbIE ()EPPUTHI.

NzroTtoBienue ¢peppuToB BO MHOTOM HAaIIOMUHAET U3TOTOBJICHUE KEPAMUKH.
CHavana M3rotaBauBarOT (HEPpPUTOBBIA MOPOILIOK M3 CMECH OKHUCIOB. [lamee mo-
6aBnsiercss mactudukatop (5..10% Bcelr maccwl) s obnerdenus popMoBaHUs
(mapaduH, MIMIEPUH, MOTUBUHUWIOBKINA cupT). [IponsBoautcs popmMoBKa neraseit
1 00XKUT B MIEYH.

ITo cTtpykType pa3nuyaror:

— oauHapHble (MoHOGeppuThbl) — MarHeTuT FeO — Fe,0s.

— JnBoitHbIe peppuThl (0P DHEepUTH) — HUKETLUHKOBBIN
(Nia+an)FeZO4;

— wmHorokomnoHeHTHbIe (monmudepputsl) (Ca,+Nip+Zn)FeiO,.

MoHodeppuTbl UMEIOT HEBBICOKYI0 OTHOCUTENIbHYIO MAarHUTHYIO MPOHH-
raeMocTh (1 <10) ¥ TOJBbKO HEKOTOPBIE MaTepHalibl UMEIOT OOJblliee 3HAYCHUE
JAHHOTO ToKa3aTelis, HanpuMep MoHodeput mapranma (u ~ 250). OxHako Takue
3HAUEHUsl JOCTUTAIOTCS C TPYAOM U PEAKO BOCHPOU3BOIATCSA MPU MOBTOPHOM H3-
TOTOBJICHUH.

budepputsl — TBepAbIe pacTBOpPHI (eppHUTa, MapraHia WIM HUKENIS C aHTH-
(beppoMarseTMKoM uHKa uin Kaamus. [lonudepputsl — pa3ziaudnbie TBEpAbIE pac-
TBOPBI HECKOJIBKUX (PEPPUTOB: JIMTUNA — LIUHKOBBIEC, HUKEIb — IUHKOBBIE, METHO —
kanMueBble U.T.1. Haubonblee pacnpocTpaHeHUE TOTYUUIH:

— HUKEJIBIIMHKOBHIE;
— JIMTUHIUHKOBEIE;
— MAaprasieBOLMHKOBBIE;
— MAarHuiMapraHueBbl€.
MarnuTHasi TpOHULIAEMOCTh (PEppUTOB JOCTUTAET 5-0, TAHT€HC MOTEPh OIU30K K

IURJIEKTPUKaM, COYETaHUE CBOMCTB 00YCIOBUIIO IIUPOKOE NpUMEeHEeHHe B PDA.



OcHosnvie napamempui d)eppum 08.

1. Boicokoe 10 107 ...10% Omem yIEIbHOE DJIEKTPUUECKOE COMPOTUBIICHUE.

2. DNEeKTpOJUHAMUYECKHE CBOMCTBA (PEPPUTOB 3aBUCIT OT YACTOTHI, HO U3-
MEHSIIOTCS B pa3nuuHbIX npeaenax. B nuanazone CBY Ha caHTUMETPOBBIX BOJIHAX
BEJIMYMHA OTHOCUTEJIbHOM MarHMTHOW NPOHUILIAEMOCTH MPUOIMKEHHO paBHA €/1U-
HUIIE.

3. Pabounit nuanazon yactoT ¢pepputos - ot 20MI' go 1501 Tu. s pabo-
ThI Ha Pa3HbIX YACTOTAX UCIOJIB3YIOTCS pa3InYHbIe MaTepUAbI.

Ilpumenenue: 1. B nuanazone CBY naGmromaercs pe3oHaAaHCHOE MOTJIOIIIe-

Hue. fIBleHHe NMPUMEHSAETCS Jis MOCTPOEHUsl aTTEHI0ATOPOB, OBICTPOAECHCTBYIO-
IHUX MEPEKITIOYATEIICH.

2. Ucnonw3oBanue siBnenus Papanes, HabmogaemMoro B heppuTax Mmpu mo/i-
MarHM4MBaHUU MOCTOSTHHBIM MarHUTHBIM IOJIEM, MTO3BOJISIET IPUMEHATH (GEPPUTHI
JUISl TIOCTPOEHUs BEHTUJIBHBIX YCTPOMCTB B JIELMMETPOBOM JHAIa30HE BOJIH, a
TaK)Xe YIPABJISIEMBIX MOAYISTOPOB B HH(PAKPACHOM JUaNia30HE.

3. @eppuThl ¢ OPSIMOYIOJIbHON METIEH TucTepe3nca MOJYYWIA MIMPOKOe
pPacIpOCTPAHEHUE B BBIYMCIUTEIBHON TEXHUKE, B YCTPOMCTBAX aBTOMATHYECKOIO
VIPABJIEHUS B KaU€CTBE JIEMEHTOB, 00JIaJAIOIUX YCTOMYUBBIM COCTOSIHUEM, KO-

TOpPOE XapaKTepu3yeTcs ABYMs 3HAUEHHAMM OcTaTouyHoM mHaykuuu B,. MHdop-

Mauus MPeJICTaBISAETCSA B JBOMHON CUCTEME CUUCIICHUS.

Maznumoousrnekmpuku — 3T0 MaTepuanbl, GOpMUpPyEMble U3 pa3MeIbUycH-
HOTO (peppOMarHeTHHa C MPUMEHEHUEM CBSA3YIOUIUX JUIICKTPUUECKUX KOMIIOHEH-
TOB.

Heo6xoauMocTh B pa3pab0TKe MarHUTOIUAIEKTPUUECKUX MATEPUATIOB 00Y-
CJIOBJIEHA BO3MOXHOCTBIO PACUIMPEHHS] CTEMECHEH YINPAaBICHUS SJIEKTPOMATHUT-
HBIM T0JIEM, BO30YK/1a€MbIM aHTCHHAMU.

OcHOBOHM I MarHUTOAMAJICKTPUKOB SIBISCTCS HUKOKOIPUUTUBHBIN (ep-
pomarHeTuk. Ero cBolicTBa B 3HAUUTEIHHON CTETIEHU 3aBUCST OT BRIOPAHHOTO Ma-

TCpHrajia NN CIlJIaBa.
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Haunbomnbiee pacrpocTpaHeHne TOTYYHITH:

- anbcudep (cruaB Al+Si+Fe, y nopsaka Heckonbkux coteH. OcoOeHHO-
CThIO SIBJISIETCS OTPULATEIBHBIM KO3()PUUUEHT TeMmmnepaTypHOW CTaOMIIBHOCTH,
YTO MO3BOJIET MCIOJIb30BaTh JIAHHBIA MaTepUall JJIsl TeMIEepaTypHOW KOMIIEHCA-
1un);

- KapOOHUJILHOE Keyie30 (MPUMEHSIETCS It U3TOTOBJICHUSI OPOHEBBIX Cep-
JICYHUKOB, TIOJICTPOCYHBIX CEPACUYHUKOB, TTIATKUX U Pe3b0OBBIX TOpou10B. Pabo-
yuii fuanaszod 9actoT 30..60 MI'n);

- mepMayIon (MCTONB3YIOTCS JJIsi M3TOTOBJICHHUS TOPOWAAIBHBIX, IMIAH/-
pUYECKUX U OPOHEBBIX CEPJICUHUKOB KaTYIIEK, Jpocceliei, TpanchopMaTopon);

- Maru€TUT.



