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AHHOTAITHA.

B nmanHoii pabore mpemyiaraeTcs Crnoco® ympaBieHHS —pachpelnesieHHeM  OIMKHETO
ANIEKTPOMArHUTHOTO TOJS BHYTPU OOBEMHBIX PE30HATOPOB HA OCHOBE HaOOpa pPa3OMKHYTHIX
KOJIBLIEBBIX ~ PE30HATOPOB M JUDJICKTPUYECKHX  KOJEIl C  BBICOKOW  JTUAIIEKTPHYECKOU
MIPOHHUIIAEMOCThI0. MeTo/ 3aKiIo9aeTcss B M3MEHEHUN KOJMYECTBAa PE30HAHCHBIX 3JIEMEHTOB MPH
COXpaHCHHH OOIIMX TEOMETPHYECKUX pa3MepoB  CTPYKTypbl. [lyTeM 4YHCIEHHBIX U
IKCIIEPUMEHTAIBHBIX HCCIEAOBAHUN TPOAEMOHCTPUPOBAHA BO3MOXKHOCTH TIOBBICUTH OJTHOPOTHOCTh
MarHuTHOTO NoJjs 6onee, yeM Ha 8% BHYTPH 0ObEMHBIX PE30HATOPOB.

Beenenne.

BcemupHass TexHonmormueckas TEHACHIMS TpeOyeT pa3paboTku Oosiee MUHHATIOPHBIX
YCTPOWCTB TIPM COXPAHCHUH WX TOBBIIIEHUH d3(dekTuBHOCTH. Mertamarepuansl [1] u
METANlOBEPXHOCTHU [2], KOTOpBIE TEOPETUUECKH U IKCIEPUMEHTAIBHO HCCIEAYIOTCS B MOCIEIHHE
HECKOJIBKO JCCATHIICTHM, BCE 4Yallle NPEUIaracTcsl MCIOJIb30BaTh B PA3JIMYHBIX NPAKTUYCCKUX
obmactsax [3], Bkmouass GecrnpoBoaHyto mnepenady sHepruu (BIID) [4] u mepenoBble MeTOIbI
MEIIUIIMHCKOW JUArHOCTUKH [5], Hampumep, B MarHUTHO-pe3oHaHcHON Tomorpaduu (MPT). Takue
yCTpOMCTBa  TO3BOJAIOT  IEpepaclpeneisTh U ONTHUMHU3UPOBAaTh  PACIpPOCTPAHEHHE
AJIEKTPOMArHUTHOTO TOJISI KEIAEMbIM 00pa30M.

He Tak naBHO ObLI IpeJIo’KeH Pe30HATOP Ha OCHOBE MeTamarepHaia, COCTOSIINI u3 Habopa
KEpaMUYECKUX KOJIEI C BHICOKMM 3HAYEHHEM AMAJIEKTPUUECKON MPOHUIAEMOCTU JUISl YIyUIIEHUS
MPT Bu3zyanu3zalnuy MOJIOYHBIX Xkele3 [6]. MaTepualibHble TapaMeTphl U pa3Mepbl pe30HaTopa ObuIn
ONITUMHU3HMPOBAHBI JIsl HacTpoiiku codctBeHHOM (TEQ18) Moapl pe3oHaTopa Ha pabodyro 4acToTy 3
Tn MPT (1. e. 123 MTI'my). s nanHO# cOOCTBEHHOM MOJBI XapaKTepHa JIOKAIU3AIMsl MATHUTHOTO
[oJis B LEHTPaJbHOW YacTH CTPYKTypbl (BHYTpH oObe€Ma IOJOro UWIMHIApA), HPU STOM
NEKTPUYECKOE M0JI€ MPAKTUYECKU MOJHOCTHIO OTPAHUYEHO CTEHKAMH PE30HATOPA U PABHO HYJIIO B
neHrpe. Takas cTpykTypa MOXeT 3QQPeKTHBHO (POoKycupoBarh pamuodactotHoe (PYU) marautHOE
nojie katymku MP Tomorpada B oTHOcHTeNIbHO HEOONIBIION 00JacTH MHTEpeca — B rpyAu. Takum
00pa3oM, MOXHO yIy4IlIUTh kauecTBO MP n3o0pakenuii, 6e3 yBenndeHusl BpeMEHH CKaHUPOBaHUS
u noBelcuTh PYU Oe3omacHocTh uccienoBanus. OnHako [Uis AAaHHOM KOHCTPYKLMH XapaKTepHa
HEOJHOPOAHOCTh pacmpeneneHuss PU marHuTHOTO 1oy st COOCTBEHHON MOIBI (aMILIUTYy/aa
MarHUTHOTO TIOJS MMEET MAaKCHMyM B LIEHTPAJIBbHOM YacTH CTPYKTYpPbl M YMEHBUIAETCA IIPH
NpUOIMKEHNUHN K KpasiM) B 00J1acTU MUHTEpECa, YTO OTPAaHUUMBAET €€ IUAarHOCTUYECKYIO LIEHHOCTb.

OcHoOBHas 4acCThb.

Konnenmus pa®oTsl 3aKiI04aeTcs B yIpaBICHUHN paclpeaeeHueM IeKTPOMArHUTHOTO OIS
BHYTPH 00BEMHBIX PE30HATOPOB HA OCHOBE MeTaMaTeprasioB. C 3TOH 1e1bo OBLITH PACCMOTPEHBI JIBE
KOHCTPYKLIUU OOBEMHBIX PE30HATOPOB: (1) MacCUB pa3OMKHYTBIX KOJBIIEBBIX PE30HATOPOB U (2)
Ha60p KCpaMHNYCCKUX KOJICT C BBICOKMM 3HAYCHHUEM I[HBHGKTPH‘IGCKOﬁ IMPOHUITACMOCTH.

s obeux cTpykTyp ObLIM pacCMOTpPEHBI pa3Hble KOH(UTYpAIIUH KOJTUYECTBA PE30HAHCHBIX
3JIEMCHTOB. TaK, AJI KOHCTPYKIHHK Ha OCHOBC PAa3OMKHYTBIX KOJIBICBBIX PC30HATOPOB MOOYCPCIHO
yAAISUICh KOHJEHCATOPhl U3 Map BHYTPEHHUX Kolell. EMKocTh Apyrux koiel Oblia M3MEHEHa,
yTOOBI HACTPOUTH OCHOBHYIO COOCTBEHHYIO MOy pe3oHaTopoB Ha 64 MI'11 (wactora Jlapmopa st
MPT 1,5 Tui). OT0 mM0O3BOJINIO U3MEHATh B3aUMHYIO JIEKTPOMAarHUTHYIO CBSI3b MEXKIY JIEMEHTaMU
KOHCTPYKIIUH, MaHUTTYJIUPYs paclpeeICHHeM TOKa U MarHUTHOTO Toiist. Kaknas koHpurypamus



CTPYKTYPHBIX DJIEMEHTOB pPE30HATOpa C IMOMOIILI0 YHCIEHHOTO MOJAEITUPOBaHUS BO30YXKOalach
IJIOCKOM BOJTHOM C BOJTHOBBIM BEKTOPOM, OPTOTOHAJIBHBIM OCH CUMMETPHUU CTPYKTYPBI, @ MATHUTHOE
moJie OBUIO COHAIPABIIEHO C OChI0 CUMMETpHUU. TakuMm 00pazoM, 3a CYET MOMIATOBOTO YBEITUYCHHUS
€MKOCTH DPAa30MKHYTBHIX KOJIBIEBBIX PE30HATOPOB M OJHOBPEMEHHOW OTCTPOMKHM OT pe30HaHca
[EHTPATBHBIX KOJEI[ TO3BOJIIO JOOUTHCS TIOBBIIICHHUS OJHOPOAHOCTH PagHMOYacTOTHOTO
MarHUTHOT'O TIOJISl BO BHYTPEHHEM 00beMe CTPYKTYphI Ha 8%.

AHaJOTUYHBIN MeTON ObUT MPUMEHEH JUIS CTPYKTYphl Ha OCHOBE KEpPaMHUYECKHX KOJEI[ C
BBICOKOW JTUAJNIEKTPUYECKOM MPOHHUIIAEMOCTHIO, B KOTOPBIX IMO3TAlHO 3aMEHSJIM KepaMHUYeCcKHe
KOJIbIIa, PACIOJIOKEHHBIC B CEpEMHE KOHCTPYKIIMH, HA TUIACTMACCOBBIE TOTO K€ pa3Mepa, YTOOBI
COXPaHUTh BBICOTY BCEH KOHCTPYKIIMU pe3oHaTopa. KoHcTpykuus paboTaiia Ha 4acToTe, OJU3KOH K
123 MI'n (stapmopoBckas yactora ainst MPT 3 Tu). B pesynpraTe yaanoch MOJy4UTh MOBBIIEHNE
OJIHOPOJHOCTH MOIMEPEYHOI0 PaIMOYaCTOTHOIO MAarHUTHOTO 1MoJjst Ha 12%.

[TonyueHHbIe YHCIIEHHBIE PE3YJIbTATHI TOATBEPIUIUCH B AKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU.
Jlis 3TOTO HMCHONB30BAjCs METOJ CKAaHMpPOBaHMs ONMKHEro mojs B 0e33X0BOW Kamepe ¢
WCIIOJIb30BaHUEM BEKTOPHOTO aHanmu3aropa lemneil. Kpome Toro, KoHIenmus Obuia MOATBEPkKICHA
uccienoBaHussMu B kiuHU4eckoM MPT ¢ umapyknuein nosst 1,5 Tn. s 3Toro mpoBOAMIIOCH
CKaHUpOBaHHE (PYKTa C pa3HBIMU KOHPUTYypamusMH HaOdopa pPa3OMKHYTBIX KOJBIIEBBIX
pezoHatopoB. B pesynpraTe OBUIO MOJYYEHO, YTO NPEIIOKEHHBIH METOJ IO3BOJSET
ONTUMU3UPOBATh JTUATHOCTUYECKYIO IIEHHOCTh OIHUCHIBAEMOW CTPYKTYpPHl I KIMHHUYECKUX
MPUMEHEHUH.

BriBoabI.

[Ipennaraemas unes ynpaBiieHUs OJMKHUM MAarHUTHBIM MOJIEM B OOBEMHBIX pE30HATOpax Ha
OCHOBE MeTaMaTepuaslioB ObUIa TIIATEIBHO H3y4Y€Ha B ATOM paboTe KaK YHUCIEHHO, TakK U
SKCHEPUMEHTaIbHO. PaccMOTpeHbl 00BEMHBIE CTPYKTYpPBhl Ha OCHOBE MAacCHMBa M3 KOAKCHAIBbHBIX
TVBJICKTPUIECKAX KOJIEIl M PAa30MKHYTBIX KOJBIIEBBIX pe3oHaTopoB. s obenx cTpykTyp ObuLia
MOKa3aHa BO3MOYKHOCTh TOBBIIICHUS OJHOPOJHOCTH MarHUTHOTO moJst Oonee, ueM Ha 8% BHYTpH
HCCIIEyEMBIX OOBEKTOB.

B kadectBe TmOATBEpKIEHUS KOHIEMIMH wuaes Obula MPOJEMOHCTPHUPOBAHA B
JKCIEPUMEHTAIIBHOM HCCIIEOBAaHUN MAaCCHUBA Pa30MKHYTBIX KOJIBLEBBIX pe30HATOpoB B 1,5 T MP-
Tomorpade. Pe3ynbraThl mokazanu, 4To ONTUMaIbHas TEOMETPHS YIIyUIIaeT BU3yaIu3aliio aHaHaca
C TOYKH 3pEHUs OJHOPOAHOCTHU U MOt 0030pa M0 CPaBHEHHUIO C UCXOHOM KoHpurypanueir. Kpome
TOT0, 3Ta TEOMETPUS, UCTIONIb3yeMasl B COUCTAaHUH C KaTYIIKOW JJi BCEro Tesa, o0ecreurnBaet oomee
BBICOKYIO 2 (QEeKTHBHOCTb MEpEIadr U MPOU3BOIUTEILHOCTh IIPUEMA 110 CPABHEHHIO C UMEIOIICHCS
B IIPOJIaXKe CIEIHAN3UPOBAHHON KATYIIKOM. B 3T0i paboTe ObLI MpeAsioskeH MPaKTUYECKUH MOAX0T
K YIpaBJICHUIO KapTUHAMU OJMIKHEro 3JIEKTPOMAarHWTHOrO TOJS B PE30HATOpax, CO3JAAHHBIX Ha
OCHOBE MeTamaTepuanoB. Ero MOXXHO UCHOJb30BaTh B Pa3lUYHBIX O0NACTAX, BKIIIOYas
OCCIIpOBOJHYIO TIEpenayy OdHEpruv [7] MU a30THO-BAaKAHCHOHHBIE MAarHUTOMETpHI (8], 1€
He00X0IMMO OHOPOJHOE pacnpeaeneHue OIMKHEr0 MarHUTHOTO OIS,
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