MAT'HUTHBIE LIEIIN.

Pabota TpanchopmaTopoB, 3JIEKTPUUECKUX MAIIMH U MHOTHX JIPYTHUX COBpe-
MEHHBIX 3JIEKTPOTEXHUUYECKUX YCTPOMCTB OCHOBBIBAETCS HA MCIOJIB30BAHUU DJICK-
TPOMEXAaHUYECKOTO ¥ MHIYKIIMOHHOTO JICMUCTBUS MAarHUTHOTO TOJIS.

[lepBoe U3 HUX 3aKJIHOYAETCS B TOM, YTO HA MPOBOJAHHUK C TOKOM WJIU Ha Qep-
POMarHuTHOE TEJI0, MOMEIIEHHOE B MAarHUTHOE TI0JIE, IEUCTBYET DJIEKTPOMEXAHU-
yeckas cwia. BennurHa ¥ HanpaBi€HUE 3TOM CHIIbI 3aBUCUT OT UHTEHCUBHOCTU U
HaIIpaBJICHUS] CWJIOBBIX JIMHUW MOJIA, KOTOPbIE B KaXKJA0W TOYKE IOJS XapaKTepH-
3yIOTCA BEKTOTSM MarHUTHOW MHAYKIIUU

NuaykinoHHOE JEMCTBUE MMOJISI CBSI3aHO C CO3JJaHMEM WHIYKTUPOBAaHHOMW Ha-
npsikeHHocTd U DJIC B KOHTYpe NMPpU U3MEHEHHUH €TI0 MOTOKOCUETUICHHUS.

UToOBbl KCMONB30BaTh SIBJICHUS 3JIEKTPOMEXAHUYECKOIO0 M WHIYKIIMOHHOTO
JEUCTBUY MarHUTHOTO TMOJs B paboueM oOBeMe yCTpOHCTBa co3maéTcs He-
00xoquMoe MarHuTHoe moje. YacTh 3JEeKTPOTEeXHUUYECKOTO YCTPOMCTBa, Mpea-
Ha3Ha4YeHHas JUIs CO3JaHus B €ro paboueM 0ObEeME MArHUTHOIO MOJS 3aJaHHOU
WHTEHCUBHOCTU U KOH(PUTYpAIIMU HA3BIBACTCS MATHUTHOM 1IETIBIO.

MarnuTtHas 1enb COAEPKUT Pl TNl U Cpell, 00pa3yoIKUX 3aMKHYThIC Y-
TH JUIsl OCHOBHOM YaCTH CWJIOBBIX JMHUN CO3/IaHHOTO TOJI - MarHUTOIPOBOA U
AJIEMEHTHI, BO30Y KJalole MarHuTHoe mosie. [Ipumensiss Ha OTeNbHBIX y4acTKax
DeppOMarHuTHbBIE MaTEpUaabl C Pa3IMYHBIMA MAarHUTHBIMU CBOMCTBAMHU U T€O-
METPUYECKUMU (popMaMu MOXKHO PEIIaTh 3a7a4d YCUIICHUS MO U MPUIAHUS eMy
HE0OX0MMMON KOH(UTYpaIuu B paboyeM 00beMe dJIEKTPOMArHUTHOTO YCTPOMCT-
Ba.

MarHutHble 1€NU , TaK K€ KAaK M JJIEKTPUYECKHUE, MOAPA3IAECISAIOTCS Ha
rpynnbl. OHU MOTYT COAEPKaTh OJWH UM HECKOJIBKO 3JIEMEHTOB, BO30YKIAIOIINX
MarHuTHOE TOJie, OBITh Pa3BETBIEHHBIMH M HEPA3BETBIEHHBIMU , pabOTATh C TO-
CTOSIHHBIMU U MEPEMEHHBIMU HAMArHUYUBAIOIIUMU CUJIaMU U T.1.

OcHOBBI pacyeTa MarHUTHBIX IETNel ¢ MMOCTOSHHBIMU
— L HaMarHU4uBarOIMMU CUJIaAMH.

i dem » | Hapwuc 1.1 npuBenena cxema Hepa3BETBIEHHON Mar-
i.‘ . J.i HUTHOM 1IETIH, COCTOSIICH 13 KOJILLIEBOIO MarHUTO-
7/ TpoBOAa C paBHOMEPHO pa3MEIIEHHON HA HEM KaTylll-

ey s KOM C YHUCJIOM BUTKOB W . [Ipeamnonoxum BHavyase, 4To

NG MarHUTOINPOBOJ 3aMKHYT (BO3/yIIHBINA 3a30P OTCYT-
@ cTByeT). B aTOM ciydae umeeM J1e10 ¢ OJJTHOPOIHOM
MarHUTHOM LIECIIBIO.
Puicl.|. [IpousBeaeHne TOKA MPOXOSIIETO Yepe3 0OMOT-
Ky Ha YHCJIO BUTKOB HOCUT HA3BaHUE HAMArHUYMBAKO-
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[Ipu dBH =~ dH mosie BHYTpH KaTylIKu OyJIeT NMPAKTUYECKH PAaBHOMEPHBIM M Ha-
PSHDKEHHOCTD TOJISI ONIPEACIIAETCS BhIPAKECHUEM

H:E:L [A/ Mm]
l, 2m,

rae [ - JUIMHa CpEHEN JIMHUM MAarHUTONIPOBO/IA.

Cinenyer 3amMeTUTh, YTO HANPSHKEHHOCTh MATHUTHOIO TOJISL KOJIBLEBOTO
MarHUTONPOBOJA HE 3aBUCHUT OT MArHUTHBIX CBOWMCTB MaTepualia CEPACYHUKA U
paBHA €r0 HAMAarHMYMBAIOLLIEH CUJIE, IPUXOIALIECHCS HA €AUHULLY JJIMHBI CPEIHEN
JIMHUM MarHUTOMPOBOAA.

MarnuTtHas UHIAYKIUS B CEpACUHUKE ompeaesieTcs: popmynoit

B=ppoH [Ta],
e o= 4mx10"7 OM C/ M -MarHuTHas IOCTOSHHAS, PABHAS. MATHUTHOH [POHH-
LIa€MOCTH BaKyyMa, |L -OTHOCHUTEJIbHAsE MarHUTHAs IPOHUI[AEMOCTh MaTepuaia
CEepACYHUKA.
MarauTHbIM MOTOK B CEPJICUHUKE
®=BS B6,
rae S-IUIoIa/ib NONEPEYHOI0 CEYEHUS] MATHUTOIIPOBOAA.

Ecmu 3nauenusa @, B, H ocTtaroTcsi HEU3BMEHHBIMM 10 BCEW JJIMHE CPEIHEMN
JIMHUM MAarHuTONPOBOJIA, TO MAarHUTHAas LENb HOCUT HAa3BaHUE LIENHU C OJHOPOI-
HBIM MarHUTOINPOBOJIOM. ECiHM 3TO yClI0BHE HE BBIMOJIHAETCS, TO MATHUTOIIPOBOJ -
HEOJIHOPOIHBIN.

[Ipu pacyere MarHUTHBIX IIeeil MOXKET OBITH MOCTaBJIEHa MpsiMas 3ajaya,
T.€. 3aJja4a OINpeJeICHUs] HaMarHUYUBAIOUIEH CUJIbl, HEOOXOAUMOW NIl CO3JaHus
3aIaHHOTO0 MAarHUTHOTO MOoToka @ Ha KakoM JIM0O y4acTKe MarHUTONPOBOJAA WIIU
oOpaTHas 3aja4a, KOrja 1Mo 3aJaHHOM HaMarHWYMBAIOIICH cuiie TpeOyeTcs ompe-
JIETIATh IOTOKH HAa OTAEJIBHBIX y4aCTKaX LIEIH.

DT 337241 MOTYT OBITh B MPUHIIMIIE PEUIEHBI HA OCHOBE (POPMYJIBI, IO CBO-
€l CTpYKType aHaornyHoil (opmysie 3akoHa Oma i LN, COCTOAILEH U3 I0-
CJIE0BATENBHO COeAMHEHHBIX HCTOUHUKA D/[C E U 31eKTpuyecKoro conpoTuBiie-
aus R (I=E/R):

F
O=—,

Ru
T.€. MAarHUTHBIA MOTOK PaBCH HaMaI“HI/I‘II/IBaIOHleﬁ CHIIC, ILGJ'IéHHOﬁ Ha MAarouTHOC
COIMIPOTUBJICHUC. HpI/I 9TOM MATrHUTHOC COIIPOTUBJICHUC

R, = Lep 1/0m C
HuLgS

YMEHBIIAETCS C YBEJIMYEHHEM MAarHUTHOW IIPOHHMIIAEMOCTH MaTepuayia cep-
neunuka. [lockonbky F=Iw, TO ueM MeHbIIe MATHUTHOE CONPOTHUBIIEHUE MaTepHa-
Jla MAarHUTOIIPOBO/IA, TEM MEHBIIIE TPEOYyeTCs MPONMyCKaTh TOK Yepe3 0OMOTKY BO3-
Oy>KJIeHUSI 1JIs1 MOJTYyUYEeHUS 3aIaHHOT0 MarHUTHOTo notoka d.

Opnnako as nenei ¢ GeppoMarHUTHBIMU CepACYHUKAMU MarHUTHAsI IPOHU-
[[a€MOCTh HE SIBJISICTCS] BEJIMYMHOM IMOCTOSIHHOW B CHJTY HEJIMHEWHON 3aBUCUMOCTH



B(H), Hocsmel Ha3BaHue KpuBOM HamarHmyuBanusi matepuana. Ha (puc. 1.2.)
N npuBeAcHa nepBOHAYaJIbHAs
KpUBasi HaMarHUYUBAHUS DJIEK-
TPOTEXHUUECKOM cTanu 942. OT0
KpUBasi, CHsTas JJisl MEepBOHa-
YaJbHO Pa3MarHUYEHHOrO Mare-
puana, HMEET TaK Ha3bIBAEMYIO
00J1aCTh HACBHIIIEHUS MaTepuala,
I71€ MHOYKIHUS MaJlo U3MEHSIETCS
IIPpU CYIIECTBEHHOM HW3MEHEHUU
HanpspkeHHoctd H. Ha tom ke
PUCYHKE TIpUBEJICHA JIMHEHAs
3aBUCUMOCTh HMHAYKIMU OT Ha-
MPSYKEHHOCTH TOJISl B BAKyyMe

Bo*10r

*10

k4

Pucl.2.

Bo=poH n 3aBUCHMOCTH OTHOCHUTENBHOW MAarHUTHOW ITPOHUIIAEMOCTH MaTe-
puana OT HampsHKEHHOCTH MarHuTHOro moss pu=B/poH . JlocraTouHo BhIcOKas
KpyTH3HaA U3MEHEHUs |l ¢ u3MeHeHneM H naet Bo3MOXKHOCTh CTPOUTH Ha 0ase Ta-
KHX IIeTIeH YCUIIUTENH CIa0bIX CUTHAJIOB (MAarHUTHBIE YCUIIUTENH). MakcuManbHas
MarHuTHas MPOHUIIAEMOCTh MaTepuajia JocTuraeT Beanuud nopsaka 5000.

C wucnonb30BaHMEM I€pBOHAYATIBLHOM KPHUBOM HaMarHWMYMBAaHUS MaTepuala
MOHO OCYIIECTBUTH CJICAYIOIIUE AJITOPUTMBI PEIICHUS IPSAMON M OOpaTHOM 3a-
Jla4y )11 OJJHOPOJTHOM HEPA3BETBIEHHON MAarHUTHOM LIEITH

npsimMast 3ajaya: ®—->B=®/S—H no kpusoit B(H) ->F=Hl,;

obpatHas 3agadya F— H=F/l,,— B no kpusoii B(H)— ®=BS.

ITycth Tenepb KOJIbIIEBOM MAarHUTOINPOBOJ UMEET BO3AYIIHBIN 3a30p. Takas
MAarHuTHas LEMb SBJISCTCS HEPA3BETBIEHHOW M HEOJHOPOIHOM. MarHuTompoBO/I
IIPU ATOM UMeEET 2 yJacTKa: y4acTOK M3 (peppOMarHuTHOrO0 mMaTepuaia JJIHHOU [;
=l¢p-0 M BO3IYIIHBIA 3a30p BEIUYMHOM O . Beipaxkenune 14 3akona OMa 1i1s Takoi
LTI MOXHO TMPEJICTAaBUTh B BUIE

F
CD - —0 )
Ry + Ry
11
Trac RM= - MAaroHuTHOC COIIPOTHUBJICHUEC YUYaCTKa MarHuTOIIpOBO/a,
HpoS
o O

Ry = S -MarHuTHOE CONPOTHBJICHHWE BO3AYyIIHOrO 3a3opa (ug=1)

posSo

3nech, ctporo roBops So#S BeneacTBue 3 dexra BCydnBaHUs CUIIOBBIX JTUHUHN B
3a3ope. Ha rpanuiie pasgena AByX Cpell CHIIOBBIE JIMHWUW BBIXOAST HOPMAJIBHO K
MOBEPXHOCTH pasjera.

U3 IMPUBCACHHOI'O BBIPAKCHHA CICAYCT, YTO:



- MAIriHuTHOC COIIPOTHUBJICHHC HGO,Z[HOpOI[HOfI Hepa?)BeTBJIeHHOﬁ OCIIKU paBHO CYMMC
MAarHuTHBIX COHpOTI/IBJ'IeHI/Iﬁ e€ IMOCJICA0BATCIIbHBIX Y4aCTKOB,

-T.K.ug=1, TO MarHUTHOE CONPOTUBIECHUE BO3YIIHOTO 3a30pa BEChbMa BEIUKO U
CUJIbHO CHWXKAIOT BEJIMYMHY MAarHUTHOTO NOTOKa B cepieuyHuke. [loaroMy Hamm-
Yre BO3/YIIHOTO 33a30pa B MAarHUTOMPOBOJIEC TPEOYET 3HAUNUTEIHLHOTO YBEIUYEHUS
HaMarHUYMBAIOIIEH CUJIBI JIJISl CO3/IaHUSI OHOTO U TOTO K€ MarHUTHOTO MOTOKA MO
CPaBHEHHUIO C I[EMbI0, UMEIOIIEH MarHUTOMPOBO1 0€3 BO3IYIITHOTO 3a30pa.

B cuny nenuneitnoit 3aBucumoctu B(H) 3akon Oma 151 pacuera Takux 1enen
MPUMEHHUTH TPYJHO, OITOMY IPHU pacyeTe UCIOIb3YIOTCS KpUBbIE HAMarHU4YMBa-
HUS MaTepuaa.

B ciyuae npsimoii 3a1auu 1o 3aJlaHHOMY MarHUTHOMY MOTOKY y4aCTKOB Mar-
nutonpoBoga ®d, pazmepam ydactkoB Sy, l; u KpuBbiM HamaruuuuaHusi B (Hy)
OTpeNeNsIoT HaMarunuuBawlyto cuiy F. 3agaua pemaercs s KaxI10ro yyacTka
o cxeme

®— B=®/ S;— H; mo xpusoii B(H,) > F=X H, I..

Pemenne oOpaTHOM 3a/1aun CBOJUTCS K MHOTOKPATHOMY PELICHUIO TIPSMOM
3a7a4u pacyeTa, T.€. 3aJjal0Tcsa 3HaueHueM @' U HaxoAsaT F'.Eciu oHO HE Mojxo-
JIUT, TO BRIOMPAIOT Apyroe 3HaueHue @' u HaxoasaT F" u 1.1.



