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KOHIICHTPUYECKH BOKPYI HEHTpanbHON ocH. [lepBbI crarop pacHoiioxkeH KOHIEHTPUYECKH BOKPYT
poTopa U pAaoM ¢ HUM, TIPUYEM POTOP U IIEPBBIN CTATOP pa3/ieNeHbl BO3IYIIHBIM 3a30POM POTOP-CTaTop,
a BTOPOH CTAaTOP pacIooKeH KOHIEHTPUIECKH BOKPYT IIEPBOTO CTATOPA M PSIIOM C HUM, IPUYEM TIEPBBIH
1 BTOPOH CTaTOPBI pa3ziesieHbl BO3IYIIHBIM 3a30pOM CTaTop-cTaTop. PoTop BKIIIOUaeT B ce0st MHOXKECTBO
CTPYKTYP MarHMTHBIX ITIOJIFOCOB, CKOH(HI'YPUPOBAHHBIX JJIsI 0OECIIeUeHHsT WM CO3JaHUsI MHOXKECTBA
MarHUTHBIX IIOJIOCOB, M PaJialibHO BHEUIHSAS MOBEPXHOCTh KAXKJIOW M3 CTPYKTYpP MarHUTHBIX MOTIOCOB
H30THYTa CO CPEAHUM PaJIyCOM KPUBHU3HBI, KOTOPBII MEHBIIIE, YEM CPETHEE PACCTOSHIE MEXXIY BHEIIHEH
MIOBEPXHOCTBIO U IIEHTPAIBHON 0cblo. Takum 00pa3oM, BO3MYLIHBIH 3a30p MEXAY POTOPOM M CTaTOPOM
U3MEHSETCS 110 OKPYXKHOCTH, NIPU 3TOM HAaHUMEHBILEE PACCTOSHHE HAXOOWTCS B LIEHTPE OKPYKHOCTH
Ka)XXJJOH U3 CTPYKTYp MarHUTHBIX MOJIIOCOB, a HANOOJIBIIEE PACCTOSHHUE - Ha KOHIIAX OKPYKHOCTH KaXKIOMH
U3 CTPYKTYp MAarHUTHBIX MTOJIIOCOB. BO3TyIIHBIN 3a30p cTAaTOpP-CTaTOP UMEET OJMHAKOBYIO TOJIIUHY.
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DJIEKTPUYECKHU I TeHEePATOP C MHOKECTBOM CTATOPOB

OBJACTDb U3OBPETEHUA

J10 m300peTeHue B LEJIOM OTHOCUTCS K TE€HEpaTopaM »JJIEKTPOIHEprHH H, Oojee
KOHKPETHO, K T€HepaTOpPy SJIEKTPOIHEPTHH, UMEIOIIEMY OJHUH POTOP M MHOKECTBO CTATOPOB.

YPOBEHb TEXHUKHU

3asBUTENb OTMEYaeT, 4YTO MpPHUHLMIINAJIbHAS KOHCTPYKLMs BSJEKTPOreHEepaTOpOB He
MEHSJIACh Ha NMPOTSKEHUU MHOTUX JIET. bONBIIMHCTBO F€HEPATOPOB SJIEKTPOSHEPTUN UMEIOT
pPOTOp U CTAaTOp, A€ CTATOP OXBATBIBAET POTOP, WIH MPUMEHSIOTCS APYrUe BPALLAOLIHECS
KOMOMHAIIMY 3TUX ABYX JA€Taliel s BEIPAOOTKH 3JIEKTPOIHEPTHH.

B GonbLUIMHCTBE CIy4aeB CTATOP COMPOBOXKAAETCS POTOPOM, & CTaTOP UMeeT OOpaTHBbII
nyTh (MHOTA Ha3bIBA€MBbIil OOPATHBIM CEPAECUYHUKOM ), YTOOBI HANIPABJISITH MATHUTHOE ITOJIE AJIS
3aMbIKaHMsI MarHUTHOH IIeNMM M TOJHOTO HCIOJb30BAHUS MArHUTHOTO TOJI 1O MEpEe €ro
ABIDKEHUS OT OJTHOTO MOJIIOCA K APYroMy. YueHHe B JaHHOM 00J1aCTH TEXHUKHU COCTOUT B TOM,
YTO JOJDKEH MPUCYTCTBOBATH OOPATHBII MyTh B OCEBOM HAIPABJIEHUH HAPYXKy OT cTaropa (B
MalIMHAX C paJuaJIbHBIM BO3AYIIHBIM 3a30pOM). BbUIO MpoBeneHO MHOKECTBO MCCIIEIOBAHUI
U TPEIIPHHSTO IOMBITOK MHHOBAIMH W M300peTeHHi Ui ONTHMHU3ALMU U TIOBBIIIEHHS
5 (PEKTUBHOCTH T€HEpaTOpa 3JIEKTPOIHEPTUU. BOJBIIMHCTBO 3THX TOIMBITOK OCHOBAHO Ha
npeodagareM yYeHHH B JAHHOH 00J1aCTH TEXHUKH, KOTOPOE TJIACHT, YTO POTOP TE€HEPUPYET
MarHUTHOE TI0JIe, M3JIy4aeMoe OT POTOopa B CTATOP M uUepe3 HEro M BO3BPAILIAETCS 4Yepes
oOpaTHBIN MyTh, 00pa3yst 3aMKHYTYIO LEMb U, CIEAOBATENILHO, 3aBepIuas MEeTII0 MAarHUTHOTO
TIOJIS.

3710 y4yeHue nercTBUTeNbHO paboTaer U 3(H(HEKTUBHO HCIIONB3YETCSl B TEUEHHE MHOTHX
aet. ITatent US2007/0138896 onmchIBaeT 3JEKTPUIECKYIO MAIINHY, B YaCTHOCTH PEAKTUBHBIN
JBUraTeNb, KOTOPBIM MMEET [Ba POTOpAa M [1Ba CTATOpPa, OH MMEET BO3AYLIHBIM 3a30p, 4Ybs
(YHKLHS 3aKITF0OYAETCS B TOM, UTOOBI H30JMPOBATH J1BA CTATOPA APYT OT APYTa, TAK YTO MEKAY
STUMHU JIByMsI CTATOPaMU HET MarHUTHOMN CBS3U WJIM OHA MUHHMMAaJIbHA. DTOT ABUraTeNb TAKKe
MMEET MarHUTHOE YCTPOHUCTBO CMEILEHUs], KOTOPOE CO31aeT OJHOHAIPABICHHBIM MAarHUTHBIN
MIOTOK K POTOPY, TaK YTO POTOP ABHUIraTEIsl MOXKET UMETh O0Jiee BBICOKHI KPYTSLIHIA MOMEHT.
Bo3aymisblil 3a30p U MOCTOSIHHBIN MAarHUT paboOTarOT BMECTE, YTOOBI MPUAATE MATHUTHOMY
MOJII0 OJTHO HANPABJIEHUE, a TAK)Ke YOEIUTHCS, UTO MACHUTHBIE IOJISI CTATOPOB HE CBSI3aHBI
ApPYT C APYTOM.
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JpyruM JOOKYMEHTOM MPEAUIECTBYIOLIErO YPOBHS TEXHUKU SIBJISIETCS IATEHT
CA2541286. B 5TOM TOKyMEHTE OMUCAHBI /IBA CTATOPA, KOTOPbIE PA3HECEHBI 10 OCH.

3asBUTENb OTMEYaeT, 4YTO MPEANPUHHUMANCh COOTBETCTBYIOLIME IIONBITKH, Kak
5(pPEeKTUBHO HMJUTIOCTPUPYIOT BBIMIEYIOMSIHYThIE MATEHTbl W MPEALIECTBYIOLIMNA YPOBEHb
TEXHUKH, ¥ YTO BCErZa CyIECTBOBAJA AABHAS NMOTPEOHOCTh B YJIYYINEHHH KOH(QUIYypamuu
TeHEePaTOPOB JJIEKTPO3HEPIMM M TOBBIIEHUN MPOU3BOAUTENBHOCTH TAaKHX T€HEpaTOPOB.
OCHOBHBIM HEJTOCTATKOM IOMBITOK NP MPEALIECTBYIOIIEM YPOBHE TEXHUKH SIBJIETCS TO, YTO
OHH HE TIOJHOCTBIO PEAU3YIOT MM HE HMCIOJB3YIOT OOJIbLION MOTEHIMAN, 3aKJIFOYSHHbIH B
MarHUTHOM IIOJIE.

3asiBUTEIIO HYKE€H T'€HepaTop 3JeKTPOIHEPTUH, KOTOPbII UMEeT MHOKECTBO CTATOPOB U
UCITIOJIB3YET pajualibHble XapaKTepUCTUKU MArHUTHOTO MOJIA JJIsl TeHepalMy YIy4dlleHHOM
BBIXO/IHOI MOIIHOCTH 110 JOCTYITHOI IIeHe, YTO 1aeT KOMMepUYeCKHe PeuMy1ecTBa.

CYIIHOCTDb U30BPETEHUA

CoOTBETCTBEHHO, H300pEeTEHNE NIPECTABIISIET TEHEPATOP HIIEKTPOSHEPT UH, CONEPIKAIIUH
POTOp ¥ MHOKECTBO CTATOPOB, IIPH STOM:

pPOTOP U MHOXECTBO CTATOPOB PACIOJOKEHbI COOCHO M KOHLIEHTPUYHO BOKPYT
LIEHTPAJILHOU OCH;

POTOp PacmoNOKeH paAuaIbHO BHYTPU MHOKECTBA CTaTOPOB;

NEepBbIl U3 MHOXKECTBA CTATOPOB PACIOJIOKEH KOHLEHTPUYECKH BOKPYI pOTOpa U
PSIIOM C HUM, NIPUYEM POTOP U MEPBBIil CTATOP pa3AesieHbl BO3AYLIHBIM 3a30pOM POTOp-
CTaTop;

BTOPOM M3 MHOKECTBA CTATOPOB PACIOJIOKEH KOHLEHTPUYECKH BOKPYI MEPBOrO U
PSIIOM C HUM, TIPH 3TOM INEPBBIA U BTOPON CTATOPBI Pa3essIFOTCs TOJIbKO BO3AYLIHBIM
3a30pOM CTAaTOP-CTATOD;

POTOP BKJIFOYAET MHOXKECTBO CTPYKTYP MAaTHUTHBIX MOJIFOCOB, CKOHUTYPUPOBAHHBIX
11t 00eCTIeYeHUsT WK CO3AaHMUSI MHOYKECTBA MArHUTHBIX TIOJIOCOB,;

paauaNbHO-BHEIIHSAST MOBEPXHOCTh KAXKAOM M3 CTPYKTYP MAarHUTHBIX ITOJIFOCOB
W30THYTa CO CPEIHUM pPaJuyCOM KPUBHU3HBI, KOTOPBI MEHBILIE CPEIHETO PaCCTOSHUSA
MEKAy BHELITHEN MOBEPXHOCTHIO U LICHTPAIbHON OCBhIO, BO3AYLIHBIN 3a30p POTOP-CTaTOP,
TaKUM o6pa30M, HU3MEHACTCA MO OKPYKHOCTU Ha paCCTOAHUE, MPU 3TOM HAMMEHBIIECE
pacCTosiHMEe HAXOAWUTCA B LIEHTPE OKPYXKHOCTH KaXXAOH M3 CTPYKTYP MAarHUTHBIX
MIOJIFOCOB, a HauOOoJbIee — HA KOHLAX OKPYKHOCTH KaXkIOW U3 CTPYKTYP MAarHUTHBIX
MOJIFOCOB; U

BO3AYLIHBIN 3230p CTATOP-CTATOP UMEET OJMHAKOBYIO TONIIUHY.

B BO3mymHOM 3a30pe pOTOP-CTATOP COOTHOLIEHHE HAHOOJBIIEr0 pPAaCCTOSIHUSA K
HaMMEHBIIEMYy MOXXET HaXOAUThCs B auanazoHe ot 30:1 no 2:1, Gonee konkperHo ot 20:1 no
5:1, 6onee xonkperHo ot 15:1 no 10:1, a rounee ot 14:1 go 13:1. Xots pakTuueckue pazmepsl
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MOTYT OBITh OOYCJOBJIE€HbI TaOapUTHBIMH pa3MepaMu TIeHepaTopa 3JIEKTPOIHEPIHUH,
HanOoJbIee PACCTOSTHUE MOXKET COCTABJISITh OKOJIO 135 MM, a HaMMeHbIlIee — 10 MEHBIIEH
Mepe 5 MM.

HaumeHnbliee pacCTosiHie B LIEHTPE OKPYKHOCTU Ka)KJOW U3 KOHCTPYKLUH MarHUTHBIX
HOJIFOCOB MOKET COCTaBIsITh 5—50 M. HaumGonbinee paccTosiHHe Ha KOHIAX OKPY)KHOCTH
KaXA0H U3 KOHCTPYKLMI MarHUTHBIX MOJTIOCOB MOXKET cOCTaBJATh OT 30 10 150 Mm.

Bo3aymisblii 3a30p CTATOP-CTATOP MOXKET OBITH MEHbILE, YeM HAUMEHbLIEEe PACCTOSTHHE
BO3AYLIHOTO 3a30pa pOTOp-cTaTOp. BO3AyIIHBIN 3a30p CTATOP-CTATOP MOXKET COCTABISAThH IO
MenbLIel Mepe 0,25 MM, Oo1ee KOHKPETHO MOXKET COCTABJIATh IO MEHBLIEH Mepe 2 MM.

I'eHepaTop 3JIEKTPOIHEPTUU MOKET BKIIIOUATh B ce0st oOpaTHbIil cepaeunuk. OOpaTHbIH
CEpIEYHHK MOXET 00eCneunTh OOpaTHBIH MyTh M MOMOYb 3aMKHYTh MAarHUTHYKO LENb OT
MarHUTHBIX TOJIOCOB poTopa. OOpaTHBIA CEepAeYHUK MOXKET OBITh pa3MeIleH BOKPYT
MHOKECTBA CTaTOPOB, APYTHMH CJIOBAMH, BOKPYI CaMoOro BHemHero craropa. Cratop(el),
KOTOpI:;IfI pPacCroJioKEH MECXKAY pOTOPOM U CaAMbIM BHCIIHUM CTATOPOM, SABJIACTCH
MPOMEKYTOYHBIM, B T€HEPATOPE C ABYMsI CTATOpPaMH OyAeT TOJIbKO OIMH MPOMEKYTOUYHBINA
crarop (TepBBI CTATOp), B TEHEpATOpe C TPEeMsl cTaTopaMu OyneT JBa MPOMEXKYTOYHBIX
cTaTropa u T.J.

MHOKeCTBO CTATOPOB MOKET CIIY>XKUTDb OIHOM MJIM HECKOJIBKUM M3 CJICAYHOUX LIEJICH:

bonee nonHoe 1o CPaBHCHUIKO C T'€HEPATOPOM C OAHUM CTATOPOM HCIIOJIB30BAHUEC
MAarHuTHOTO ITOJIA.

[Tonyuenune ny4meidi (Gopmbl BOJHBI OT OOMOTOK BO MHOJKECTBE CTAaTOPOB IIO
CPaBHEHHIO C OOMOTKaMHU TOJIbKO B OJHOM CTaTope. B KOHTEKCTe MaHHOTO OMUCAHUS
«iyqmasi (opmMa BOJHBIY MOXKET O3Ha4daTh Oojiee CHHyCOWAalibHYHO (GopMmy, Oosee
HU3KHE TapMOHHMKH W/wWin Ooyiee Tinagkyro (GopMy, 4eM Yy TeHepUpyeMOil OXHUM
CTaTOPOM.

OOMOTKM BO MHOKECTBE CTAaTOPOB MOTYT OBbITh COEOUHEHbI APYr C IPYroM
napaJyIeIbHo.

I'enepaTtop 57€KTPOIHEPrMM MOKET BKJIKOYAaTh TOJNbBKO JBa cTaTopa. leHeparop
3JIEKTPOSHEPTUU MOKET BKIIFOUATh B ce0s1 Tpu Wiu GoJiee Tpex CTaTOpOB.

B pesynbraTe Hamuums M KOHPHUIYpalMM MHOXKECTBA CTAaTOPOB TI'€HEPATOP MOXKET
NPOM3BOJUTh BBIXOJHOE HANPSDKEHWE CHHYCOHIAIBbHOH (POPMBI C TONHBIM T'aPMOHHYECKUM
uckaxxeHneMm menee 0,8% 0e3 HCroNb30BaHMs CXEMbl KOPPEKUHUN (POPMBI BOJIHBI, YTO MOXKET
OBITb MIPEBOCXOHBIM U HEOJKUAAHHBIM TEXHUUECKUM PE3YJIbTATOM.

Hzo0perenne mosker obecneunTb HOBBIH crocod 3(@ekTuBHOrO MCIONb30BaAHUS
MarHUTHOTO IMOJIsl, U3JIy4aeMOro pOTOPOM. B KOHCTPYKLMSX MNPENIIECTBYHOILIErO YPOBHS
TEXHUKU MarHUTHOE T10JI€ OT POTOPA MU3JIy4aeTCsl HAPYKY B CTATOP U 3aTe€M B OOPATHBIN MyTh.
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OOpatHblii yTh HampaBJsIET MArHUTHOE IOJie Ha3ad K CIENyIINeMy IOJIOCY poTopa. JTta
KOH(Urypauus NpenecTBYIOMEro YpOBHS TEXHUKH MOXKET IMOKa3aTbCs XOPOLIeH, U He
IOXOXE, YTO €CTh HEOOXOMUMOCTh B JPYrOM CTAaTOpPE BCIEACTBUE DPA3BUTHS M YYEHHS,
KOTOpOMy OOyd4anu B TedeHHEe IO KpaiiHell mepe Beka. Ha mepBblii B3risiz, BKIIOUEHHE B
COOTBETCTBHHM C IpeJJlaraéMbIM H300peTeHHEeM ABYX WIN Ooniee CTaTopoB Oe3 moOaBieHus
OOoJBIIEro KOJIMYEeCTBA POTOPOB PSIOM C IIEPBBIM MOXKET ITOKA3aThCs JOBOJBHO CTPAHHBIM. DTH
W3BECTHbIE TATEHTOBAHHBIE KOHCTPYKLIUU MOTYT HE MOJHOCTBIO OTPaKaTh NOTEHLIUAJ CBONCTB
MarHUTHOTO TOJIS.

Jlpyroe LieHHO€ CBOWCTBO MAarHUTHOIO MOJIsI, KOTOPOE OYEHb IMOJIE3HO, 3aKJII0YAETCS B
TOM, YTO KOT[a ABAa MarHuTa IMPOTHUBOIOJIOKHON MONAPHOCTH, HAIPUMEDP, CEBEPHBIIN IMOJIIOC
oOpalleH K F0KHOMY TOJIFOCY, KaK 3TO MPOUCXOAUT CO CTATOPAMH C MEHBIIUMH BO3YIIHBIMU
3a30paMH, HANPsDKEHHOCTh MATHUTHOTO TIOJISI ¢ 00€MX CTOPOH YBEJIMUHBAETCS, & B HEKOTOPBIX
CJIy4asix MOJKET JlaXKe YBEJUYHTHCS BABOE. DTOT 3(pdexT nmpuBogut K OosbInel CKOPOCTH
W3MEHEHUs U, CIEOBATENbHO, K BBICOKOMY YPOBHIO F'€HEpaLU HAMIPSIKEHUSI.

U3zobperenne MoxeT OoJiee MOJHO UCTIONB30BATh MOTEHI[HAI MATHUTHOTO MOJIS 38 CUET
BKJTFOUEHUS OOJIBIIETrO KOJTMYECTBA COCEHUX CTATOPOB; 3TH CTATOPHI MOTYT KOHI[EHTPHUYECKU
HaKJIaAbIBATHCA APYT HA Apyra, U BCC OHU KOHUCHTPUYHbBI IO OTHOUMICHHUIO K POTOPY. POTOp
MOYKET BpAIaThCsl BHYTPU CTATOPOB M H3JIy4aTh MATHUTHOE TIOJI€ Yepe3 COCEIHMIA CTaTop, a
3areM B cienyromuii(ue) craTop(br).

KPATKOE OITHCAHUE YEPTEXEN

I/I306peTeHMe JaJice 6y,ueT OIMMHUCAHO B Ka4YC€CTBE MpUMEpa CO CCBUIKOH Ha npujara€MbIC
CXEMATHICCKUEC YCPTECIKU.

B ueprexax:

®ur. 1 NOKA3bIBAET CXEMATUYECKUI BUI B pa3pese MepBOro BapUaHTa OCYLIECTBJICHUS
reHepaTopa 3JIEKTPOIHEPTUH B COOTBETCTBUH C H300pETEHHEM,;

®wur. 2 NOKA3bIBAET CXEMATUYECKUI BUJ B pas3pe3e BTOPOrO0 BapUaHTa OCYLIECTBICHUS
reHepaTopa JIEKTPOIHEPTUU B COOTBETCTBUHU C H300pETEHHEM,;

®wur. 3 NOKa3blBaeT (pOpPMYy CHTHaJa BBIXOAHOTO HAIMpPSDKEHHs IMEPBOrO  CTaTopa
reHeparopa no ®wur. 1; n

®wr. 4 NOKa3biBaeT (OpMy CHUTHAjJa BBIXOJHOTO HANpPsDKEHUS BTOPOTO  CTaTopa
rereparopa no dwur. 1.

NHOJAPOBHOE OITMCAHUME ITPUMEPOB BAPUAHTOB OCYIIECTBJIEHUA

ITocnenyromee onucanre N300pETEHHs MPEIOCTABIICHO I 0OJiee MOJTHOrO NOHUMAaHHUS
u3o0pereHust. CrieluaauCThl B COOTBETCTBYIOMIEH 00JIACTH TEXHUKH JOJDKHBI TIOHUMATD, YTO

4
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B ONMCAHHBII BApUAHT OCYLIECTBJICHUsI MOKHO BHECTH MHOKECTBO U3MEHEHUM, IIPU 3TOM BCE
eIl IOCTUTAast TTOJIOKUTENbHBIX PE3YJIBTaTOB HACTOSAIIEro n300pereHus. Takxke JOJDKHO OBbITh
OYEBHJIHO, YTO HEKOTOPBIE U3 XKEJNAEMbIX MPEUMYILIECTB HACTOSILIETO H300PETEHUsI MOTYT OBITh
JIOCTUTHYTBI IyTeM BbIOOpAa HEKOTOPBIX OCOOEHHOCTEH HacTosAllero u3o0pereHus 0e3
UCIIOJIB30BaHMs NPOYHX 0coOeHHOCTeH. COOTBETCTBEHHO, CIIEIMAINCThI B JAHHOW 00JacTH
TEeXHUKH JOJDKHBI MOHMMAaTh, YTO MOAM(HKALMKM U aJanTalUKi HACTOSINEro H300peTeHus
BO3MOJKHBI, U JJaK€ MOTYT OBITh JKEJIaTeNbHbI P ONPEAESICHHBIX 0OCTOSTENbCTBAX, HO MPH
5TOM OHH SIBISIFOTCS YacCThIO HacTosmero mzodperenus. Takum oOpasoMm, mocnenyroriee
OIMCaHHNe MPUBEIEHO [T WILTIOCTPUPOBAHUS MPUHLUIIOB HACTOSIIETO NU300PETEeHNs, a He ero
OTpaHUYEHHUSI.

Ha ®wur. 1 nokasaH nepsblil BapuaHT peaju3aluy reseparopa siekTposnepruu 100 B
COOTBETCTBHH € n300peTeHueM. [IponIFOCTPIPOBAaHbI TOJIBKO OCHOBHBIE YaCTH T'€HEpaTOpa
100, a Gonee obiue yactu (Takue Kak MOAIIUITHUKY, OCh, paMa, BXOAHOW MPHUBOJI, BHIXOIHASI
NPOBOJKA H T. A.) HE TIOKA3aHbI, HO CIENUAJINCT B JAHHOH 00JacTH MOHMET, YTO OHU MOTYT
00pa30OBBIBATH YACTh H300PETEHMUSI.

I'eneparop 100 mmeer uentpanbHblli poTop 110, yCTAaHOBIEHHBIM C BO3MOXKHOCTBEO
BpallleHus1 BOKPYT LeHTpanbHOU ocu 111. Porop 110 umeer MHOKECTBO CTPYKTYP MArHUTHBIX
norocoB 112, cKOHPUTYpHUPOBAHHBIX ISl OOECTIEUEHUS WIIN CO3/1aHUSI MHOYKECTBA MATHUTHBIX
nomocoB (Hanpumep, N-S-N-S). Kaknass cTpykTypa MarHUTHbIX MOJOCOB 112 mmeer
MarHuTHbIM 3eMeHT 113, KoOTOpelli MOXET ObITh MMOCTOSHHBIM MAarHUTOM  HUIH
3JIEKTPOMArHUTOM. B 3TOM npuMepe UMeeTcst YeThIpe CTPYKTYPbl MATHUTHBIX MOMIOCOB 112, 1
rereparop 100, Takum 0Opa3oMm, IMpeACcTaBiIsIeT COOOM YeThIPEXTOMOCHYI0 MammuHy. Kaxnas
CTPYKTYpa MarHUTHBIX MOJOCOB 112 MoxkeT nmeth hopmy Oammmaka poropa.

Kaxxnass CTpykTypa MarHMTHBIX MOJIOCOB 112 mMeeT ayrooOpasHyr paguaibHY
BHEIIHIOK TNOBEpXHOCTb 114. Paguyc xpuBu3HBI BHEIIHEH NOBepXHOCTH 114 MeHbie
pacCTOsiHUs OT BHeLIHeW noepxHocTu 114 no nenrtpanpHOit ocu 111. Dto o3Havaer, yto
BHEIIHsISI TOBEPXHOCTh 114 umeer Ooyiee arpecCHUBHYIO KPHBH3HY, Y€M JOyra CMEIICHWS,
KOTOPYIO ONUCHIBAET BHELIHSS MOBEPXHOCTD 114 mpu UCnonap30BaHUN.

I'eneparop 100 umeer mMHOxkecTBO cTtaTopoB 120, 130. B 3TOM nmpumMepHOM BapuaHTE
ocyulecTBieHus oH umeer asa craropa 120, 130, a mMeHHo BHyTpeHHuil cratop 120 u
BHewHUN cratop 130. BayTpennuii crarop 120 pacnonokeH paguanbHO CHAPYKU U PIOM C
poropom 110, a BHyTpennuii cratop 120 u porop 110 pasneneHs! BO3AyLIHBIM 3a30poM 116,
118 porop-crarop. Bremnuii cratop 130 pacnonokeH paguaibHO HAPYXKy OT BHYTPEHHEIO
cratopa 120 u mpumbikaer k HeMy, a cratopbl 120, 130 pasgeneHbl TOJNBKO BO3YLIHBIM
3a30poM 122 crarop-cratop. Craroper 120, 130 pacmosokeHbl COOCHO M KOHIIEHTPHUYHO
OTHOCHUTENIBHO LeHTpanbHON ocu 111 m poropa 110; porop 110 pacnonoxen paguanbHO
BHYTPb UM BHYTpH ctatopos 120, 130.

YuuTeiBas AyrooOpasHblil xapakrep BHeIIHeW moepxHocTd 114 koHcTpykumm 112
MarHUTHOTO MOJIFOCA, BO3AYIIHbIN 3a30p 116, 118 poTop-craTop HE siBAsE€TCA OAHOPOAHBIM IO
BCEH JUUIMHE BHEIIHeN noBepxHocTH 114. bonee konkpeTHO, BO3AyLIHbIN 3a30p 116, 118 porop-
CTaTOp U3MEHSIETCs MO OKPYXKHOCTH IO PACCTOSHUIO 0 BHYTpEeHHEro cratopa 120, mpu 3Tom
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KpaTyaiiiee paccrosiHue 118 HaxomuTCs B LEHTPE OKPYKHOCTH CTPYKTYPbl MAarHUTHOTO
nomoca 112, a camoe Gomnbinoe paccrostaue 116 HaXOIUTCS Ha KOHIAX OKPY>KHOCTHU CTPYKTYPBI
MarHuTHOTO nojroca 112.

Hamnporus, Bo3ayunelii 3a30p 122 ctaTop-cTaTop HMeeT OJUHAKOBYIO TONuHy. Kpome
TOTO, BO3AYLIHBIN 3a30p cTaTop-cTatop 122 kopode maxe camMoro Majoro paccrosiHus 118
BO3JYLIHOTO 3a3opa porop-ctarop 116, 118 u 3HauMTeNnpHO KOpoue camoro OOJbIIOro
paccrosinusi 116 Bo3ayiHOro 3a3opa porop-crarop 116, 118.

I'eneparop 100 umeet cepneunuk 132 Bokpyr Broporo cratopa 130 mis obecnieueHus
O00paTHOr0 MAarHUTHOTO MYTH JJIi MAarHUTHOTO TOJs, CO3/1aBa€MOT0 COOTBETCTBYHOIIUMH
CTPYKTypaMHu MarHMTHBIX MOJIFOCOB 112.

Ha ®uwur. 2 nokasaH BTOpol BapuaHT reHepatopa 200, KOTOpbIi BKIIIOYAaeT B cedst TpH
craropa 120, 130, 210. OcHoBHOe paznuuue Mexay 3TUM reHepatopoM 200 U mepBbBIM
reHepatopoM 100 3akirodaeTcs BO BKJIKOUEHHHU TpeTbero craropa 210, pacmosioskeHHOro
paauanbHO CHAPYKU U PsiAOM cO BTOpBIM cTtatopom 130. Bropoii u Tpetuii cratopst 130, 210
pasneneHbl BTOPBIM BO3AYLIHBIM 3a30pPOM CTaTop-cTaTop 212, KOTOPBIH MOXKET OBITH KOpOUe
W TAKUM K€, KaK (TIepBbIil) BO3AYLIHBIHN 3a30p CTATOP-CTaTOp 122 MEXAY MEePBBIM U BTOPBIM
craropamu 120, 130.

I'enepatop 200 mo-mpeskHeMy HMeeT OOpaTHbIM cepaedHuK 132, HO OH HaXOIUTCS
BOKpPYT TpeTbero craropa 210.

B xone ucnbITaHui ¥ MOAETHPOBAHUS 3asBUTEb OOHAPYKUJI, YTO 10OABJIEHHE BTOPOTO
cratopa 130 (u HeoOs3aTeNBHO JOMOJNHHUTENBHBIX CTaTOPOB) HMEET J1BA OCHOBHBIX
NPEeUMYIIECTBA!

e Crartopsl 120, 130, 210 reHepupyrOT OONBLIYIO MOILIHOCTb OT TOT'O K€ CAMOT0 pOTOpa
110; a Taxxke

e ®dopmMa BOJHBI TEHEPUPYEMOIT IHEPTUN UMeeT OoJiee HU3KUE TAPMOHUKH, TO €CTh OHA
ONMKe K YUCTOUM CHHYCOUIE, YeM BOJIHA, TeHEpUPYyEMasi OHUM CTaTOPOM. DTO O3HAYAET,
yTO Kaxkablii otaenbHbii cratop 120, 130, 210 mokeT reHepupoBaTh BBIXOAHOE
HaIpsKEHUE ¢ HU3KUM YPOBHEM TFapMOHHUK.

Uro kacaeTcs nepBOro NPerMyIIecTBa, 3aBUTENb [IPEATIONATAET, YTO OOJIbIIE CTATOPOB
120, 130, 210 «moTpedasFoTY HIIH UCTIONB3YIOT OOJIbIIEe KOJINIECTBO TOCTYITHOTO MArHUTHOT'O
noJst, co3nasaemoro poropom 110. ITpu mopenupoBaruu BTopoit crarop 130 BeIpadaThiBam
npumepHo Ha 80% Oobine SHEpruu, 4em mnepBblii cTatop 120, 4TO OBLIO 3HAYUTENBHBIM.
OnHako 3TO AOCTUraeTCs 3a CUET YBEJIUUEHHS CIOKHOCTH MAlUHBI.

3asBUTENb MPENIONIATAET, YTO ONTUMAJIBHBIM BAPHAHTOM MOXKET OBbITh 2—3 cTaTopa, TO
ecTb 2-3 cratopa MOTryT OOECIEYHTbh ONTHMAJIbHOE COOTHOLIEHHE MEXAY BBIPAOOTKOMN
3JIEKTPOSHEPTUU U CJIOKHOCTBIO/CTOMMOCTBIO MAIMHBL. XOTs OOJblIee KOTUIECTBO CTATOPOB
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(4 wu Gonee) mo-npexxkHEMY OyIeT TeHePUPOBATh HEKOTOPYIO JOTOTHUTEIBbHYIO MOIIHOCTD,
3aKOH yObIBaIOINEH OTJaul MOXKET HE CIIENIaTh TAKOe KOJIMIECTBO CTATOPOB KU3HECTIOCOOHBIM.
bonee xonkperHo, mepBblii cratop 120 BbpabaThIBaeT 3JIEKTPOIHEPTHIO (10 KpaiiHei mepe,
npu Ooyiee HU3KHMX HarnpspkeHusx, Huke 700 B), Bropoii ctatop 130 BeipaOarbiBaer Oosblie
SHepruy, 4yem nepsbiii cratop 120, a Tpetnii cratop 210 (B cnyuae rereparopa 200) Gonblie
MOIIHOCTH, YeM y BTOporo craropa 130, HO CKOPOCTb YBEIMYEHHs BBIPAOOTKH MOIIHOCTH OT
BTOpOro craropa 130 k TperbeMy cTaTropy 210 HeBenuka (HanpuMep, MeHbLIIE, YeM YBEINICHHEe
OT MEPBOT0 CTATOPa KO BTOPOMY CTaTOPY), HO TOCTATOYHO, YTOOBI BCE eIe ObITh 3HAUUMON U
YJIYYIIUTh TPOU3BOIUTEIBHOCTh TE€HEPATOPA M €r0 YKOHOMHYHOCTh. Kpome Toro, 3asBHTENb
OTMETHJI, 4TO KO3 duimeHT momuoctn reHeparopa 100, 200 (uam reHepaTopa ¢ OOJIBIIUM
KOJINYECTBOM CTATOPOB) JEHCTBUTEIBHO YMEHbBIIAETCS TPU JOOABJICHHUU OOJIBIIEro
KOJINYECTBA CTATOPOB, HO 3TO MOKHO CKOPPEKTUPOBATH A0 YJIYYLIEHHOTO MU MPHEMJIEMOTO
YPOBHSL.

Eme onaum npeumyinectsoM reseparopa 100 sBisieTcst TO, 4TO BpalaTeabHble IOTEPU
Y NIOTEpU NPU NeHEPALMY MArHUTHOIO MOJIsA, CBA3aHHbIE C pOTOPOM 110, BO3HUKAIOT TOJBKO
OIMH pa3, MOCKOJbKY MUMEETCsl TONBbKO oauH potop 110, B OoTian4ne OT MHOrOPOTOPHOHN H
MHOTOCTATOPHON MAIIMHBI, B KOTOPOW POTOP MOKET UCHBITBIBATH COMYTCTBYIOIIHUE MOTEPU
aAIUTUBHO. JIONOMHUTEIBHBIM PEUMYLIECTBOM SIBJISIETCSL TO, YTO MMeeTcst oauH porop 110
1l HeCKosbkuX ctatopoB 120, 130, 210, a BeIpabarbiBaeMasi 3JIEKTPUYECKass MOIIHOCTh B
HECKOJIBKO Pa3 MPEBBIIAET MOIIHOCTD, BbIPA0aTHIBAEMYIO OHIM CTaTOPOM.

B HexOoTOpBIX BapuaHTax OCYIUECTBJIECHUs BO3AYLUHBIM 3a30p porop-cratop 116, 118
MOXET COCTaBJISITh IO MEHbIIEH Mepe 5 MM B cpeaHell Touke (APYrUMH CIIOBaMH, Ha
Kpardaiimem paccrossHuu 118) crpykTypel MarHuTHOro mnomoca 112, paBHOMEpPHO
YBEJIMYMBAACH O 35 MM Ha ABYX KOHLAX CTPYKTYpbl MarHuTHoro nomtoca 112 (Ha camom
OonbiioM paccrostaun 116).

Craropsr 120, 130, 210 uMeOT LMIMHAPUYECKYIO (OPMY C OAMHAKOBOH (hopMoi
OKPY>KHOCTH Ha WX BHYTPEHHEW M BHEIIHEN MOBEPXHOCTSIX MO BCe mnnHe. I1oCKONbKy
cratopbl 120, 130, 210 KOHLEHTPUYECKHM HAJOXKEHbl APYr Ha Jpyra U pas3aeseHbl
COOTBETCTBYIOIMMH CTaTOP-CTATOPHBIMU BO3AYIIHBIMU 3a3zopamu 122, 212, crartop-
CTaTOPHBIE BO3AYIIHbIE 3230kl 122, 212 0quHAaKOBBI 110 BCEH OKPYKHOCTH U MOTYT COCTaBJISATh
or 0 MM 10 150 mm. Bo3mMokHO, HET HEOOXOOUMOCTH (POPMHUPOBATH MATHUTHBIA MOTOK B
BO3AYINHBIX 3a30pax cratop-ctatrop 122, 212, 49roObl cpenath BBIXOIHOW CHUTHAJ
CHHYCOU/IAJIbHBIM, TIOCKOJIbKY CHHYCOMAAJIbHBIA (WJIM TMOYTH CHHYCOWAAJBHBINA) CHUTHAJ
CO371aeTCsl aBTOMATUYECKH 32 c4eT (popmbl poropa 110 1 BO3AYIIHOTO 3a30pa pOTOPA-CTATOP
116, 118 u pacnpoctpansiercsa 4depe3 cratopbl 120, 130, 210. B HexkOTOpBIX BapuaHTax
OCYLIECTBJICHUs] BO3AYILIHBbIE 3a30pbl 122, 212 Mexxay cTaTopaMH MOTYT COCTaBJISATh IO
MeHbLIen Mepe 0,25 MM U MOTYT COCTABJISITh OKOJIO 2 MM.

Crienmanucty B JaHHOH 00JIaCTH TEXHHUKHU OyaeT o4eBUIHO, 4To cTatopsl 120, 130, 210
UMEIOT MHOTO OOIIUX JJIsi CTATOPOB 3JIEMEHTOB: 3YOIIbI U Ma3bl C 0OOMOTKAMH, Pa3MeIleHHbIMH
B ma3ax. Tok uHAyuupyercss B 0OMOTKaX MarHUTHBIM TOJIeM, co3aaBaeMbiM potopom 110.
Korga marautHOe nose ot poropa 110 mpoxoaut uepes MHOKECTBO BO3AYLIHBIX 3a30poB 116,
118, 122, 212 u cratopsr 120, 130, 210, 0HO MOKET YMEHBIIIUTHCS U CTaTh cliabee.



10

15

20

25

30

35

40

45

Kaxnmerit crarop 120, 130, 210 mokerT BKJOYAaTh B cebs KOpPIyC craTopa JIJIs
o0ecriedeHunsl KeCTKOCTH, KOTOpBIH orpaHuunBaer 3yOubl u masel. Kopmyc craTtopa mMoxker
ObITb M3rOTOBJIEH M3 MAarHETUTOBOI'O MarepHala, KOTOPBIH MOXKET COAepKaTh MAarHeTHT U
CBSI3YIOII€E BEleCTBO. MarHeTUTOBBIN MaTepuall MOXKeT ObITh B HOpME TOHKOU3MEIbYEHHOTO
MarHeTUTa, CBSI3aHHOT'O U OTBEPKAEHHOTO CMOJIOH. DTO MOXKET IO3BOJIUTh HEKOTOPOH CTETIEHN
MarHUTHOTO MOJIsA, co3aasaemMoro poropom 110, nmpoxoauts uepes BHyTpeHHuUM ctatop 120 u
B3aUMOJIeHCTBOBaTh ¢ ApyruMu cratopamu 130, 210. D10 ycuieHHOE MarHHUTHOE IOJe
YKa3bIBaeT Ha TO, YTO MO Mepe BpaiieHus poropa 110 yBennumBaeTcss CKOPOCTb U3MEHEHUS
MarHuTHoro noJisg Ha craropax 120, 130, 210, naxe craropsl 130, 210, pacnonokeHHbIE Kak
camble aibHUE OT LeHTpa B reneparope 100, 200, ucnpiteiBatoT 3¢ dext. Korna Bo3ayuHblii
3a30p cratop-crarop 122, 212 MeHbIe, TO €CTh HAXOAUTCS B AUAINAa30HE MeHee npumepHo 10
MM, 3G (HeKT MOXKET yCHIMBaThCs. ITOT 3ddexr npoucxoaut ¢ cocenHumu craropamu 120,
130, 210.

Ha ®wur. 3—4 nokasans! popmel curHanos Hanpsikerus 300, 400, HHAYLUPOBaHHBIE WIIH
reHepUpyeMble COOTBETCTBEHHO B OOMOTKaX MeEpBOro U Broporo cratopos 120, 130. B sroit
KOH(pUTYpallMu BO3IYILIHBIA 3a30p crartop-crtatop 122 cocraBisier 5 mm. ['eneparop 100
UCTIONB3YET 3yIeKTponuTanre ¢ TokoM 800 A 1 TokoM Bo3Oyskaerus 60 A.

3asBUTENb MPEATONAraeT, YTO MOTYT CYIIECTBOBATH CIIOCOOBI U METOABI YBEIUYCHUS
HAaNpPsDKEHHOCTHM MAarHUTHOIO MOJiss WM CBsisu B craropax 130, 210 mocne BHyTpeHHEro
craropa 120. Hanpumep, eme oauH cnoco0 yBeIUYUTbh MarHUTHOE noJie oT potopa 110 mpu
MPOXO0XKAECHUHU TOJIA Yepe3 BO3AyILuHbIe 3a30pbl 116, 118, 122, 212 u craropsr 120, 130, 210
COCTOMT B TOM, 4YTOOBI 3aMKHYTb BTOpWUYHbIE OOMOTKHM Ha cratopax 120, 130, 210; stu
BTOpPHYHBIE OOMOTKH MOTYT OBITh PACIIONIOKEHBI HA BEPXHUX ydacTkax craropos 120, 130, 210,
I7Ie OHM M30JIMPOBAHBI OT MEPBUYHBIX OOMOTOK BBIPAOOTKH 3JIEKTPOIHEPTUH B craTtopax 120,
130, 210. Dtu Bropr4yHbIEe 0OMOTKH CTATOPa MOTYT HE MIMETh BXOTHOT'O TOKa. KOHCTPYKTHBHBIE
0COOEHHOCTH 5TUX BTOPUYHBIX OOMOTOK 3aKJIFOUAIOTCS B TOM, YTO OHU MOTYT OBITh TIOJIHOCTBIO
BCTPOEHBI B KOPIYC CTATOPa, U MPU U3MEHEHUU CKOPOCTH U3MEHEHUsI MArHUTHOT'O TOJISL U €T0
CBSI3U C HUIMH OHH OyAyT F€HEpHPOBAThH TOK, KOTOPbIH OyIeT reHepupoBaTh MAarHUTHOE TOJIE,
YCHJINBAEMO€ 3JIEKTPOTEXHUYECKON CTalbl0, U 3TO MArHUTHOE MOJIE M3JIy4aeTCsl HapyXy B
0OMOTKHM BbIPAOOTKH 3JIEKTPOIHEPTHH B MA3aX TOTO K€ CTATOPA U HAPYXKY B COCETHUN CTATOP
130, 210 uepes BoznyHbIe 3a30psl 122, 212 craropa.

Korna omun wnm Heckonpko ctatopoB 120, 130, 210 mOJHOCTBIO H3TOTOBJIEHBI U3
MAarHeTUTa, CMEIIAHHOIO CO CMOJION, MOCIEHUN TaKKe€ MOKET YCUJIMBATh MArHUTHOE MOJIE.
Ilpy onMHAKOBOWM TOJIMHE MArHETUTOBBIM MaTepual HUMEET JYyYIIYK paJdalibHYIO
MATrHUTHYIO JUCTIEPCHUIO, YEM JJIEKTPOTEXHHIECKAs CTalb. ITH OOMOTKH MOTYT PaclojiaraTbCs
1o okpy:xHoctu cratopa 120, 130, 210 co Bcex CTOpOH.

Eme onuH BapuaHT OCYLIECTBIEHUS sl yBEIUUYEHUs MArHUTHOTO T10JIsl COCTOUT B TOM,
9TOOBI EPBUYHAST OOMOTKA BBIPAOOTKH 3JIEKTPOIHEPTHH ObLIA ITOJIHOCTHIO BCTPOEHA B KOPITYC
craropa 120, 130, 210; 3Ta KOHCTPYKLHUSI MOXKET OBITh BBIMOJIHEHA U3 3JEKTPOTEXHUUYECKON
CTajlid B KayeCTBE OCHOBHOIO Marepuana mjisg u3rorosieHus craropa 120, 130, 210.
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Marepuanom 1yst usroroiennst craropa 120, 130, 210 Tak:ke MOXKeT ObITh MarHETUTOBBIH
MaTepuaJl, CMELIAHHBIN CO CMOJION.

B BapuaHnTe OCyLIECTBICHUs MAaTEPUAJIOM AJI1 U3TOTOBJIEHUsI KOPIIyCa CTaTOPa SIBJISIETCS
HJIEKTPOTEXHUYECKAsl CTallb, B KOTOPYIO BCTPOEHA OOMOTKa BBIPAOOTKH 3JEKTPOIHEPTHH C
HOBEPXHOCTHBIM CJIOEM MArHETHTA, CBS3aHHBIM Ha IMOBEPXHOCTH OOMOTOK JJIsl YBEJINYEHHS
HJIEKTPUYECKOTO MOJIsl. MeNKOn3MeNIbueHHbIH MarHeTUT 00J1aiaeT CBOMCTBOM 00JIee CHIIBHOTO
AJIEKTPUYECKOTO MOJIS U C €r0 MOMOIIBIO MOXHO YBEJIMYUTh pabouee JIeKTPUIECKOe MoJIe Ha
obmoTkax craropa. B sTom BapuanTe ocymectsienus cratopst 120, 130, 210 MoryT He UMETh
Ma30B JUIsl pa3MeLIeHUs] OOMOTOK, MOCKOJbKY OOMOTKM OyIOyT HaAXOAWTBHCS BHYTPH CTATOpa
120, 130, 210. BropuuHble 0OMOTKH MOTYT OBITh BO BCEX CTATOPAaX; STH BTOPHYHBIE OOMOTKH
MOTYT HaxoAuTbcsl B cratopax 130 s co3maHUs MarHUTHOTO MOJIS PajualibHO BHYTPb K
cocelHEMy BHyTpeHHeMy cTtaTopy 120 u HapyxKy K cocegHeMy BHelHeMy crtatopy 210 u B
oOpartHbIii myTh 132 camoro BHemHero craropa 210.

[TepBuuHBIE OOMOTKH F€HEPUPOBAHUS 3JIEKTPOIHEPTUH, BCTPOCHHBIE B KOHCTPYKIIHIO U3
3JIEKTPOTeXHUUeCcKOU ctanu craropa 120, 130, 210, Moryr Takke M3jyd4aTb MarHUTHOE IOJIE
paavalbHO BHYTPb K COCeAHEMY BHyTpeHHemy crartopy 120, 130 m Hapyxky Kk coceaHeMy
BHeIrHeMy cratopy 130, 210 u B oOpatHeiii nyte 132. OOpartsslii nyTh 132 mMoxer ObITH
YBEJINYEH, YTOOBI OH UMEJ JOCTATOUHYIO IIPOHUIIAEMOCTh, YTOOBI BBIIEP’KUBATH MTOBBIIIEHHOE
mMarHuTHOe noJie. [Ipodnema, KOTOpast MOXKET BO3HHKHYTh C 3TUM BapUAHTOM OCYLIECTBIICHNUS,
3aKJIFOYAETCS] B TOM, YTO HEOOXOAMMO OXJaxaeHHe oOMOTKH craTtopa. OXnaxaeHHe B 3TOM
BapHaHTe OCYLIECTBJICHUS MOXKeT ObITh 3(pPeKkTHBHO 00ECreveHO BOISHBIM OXJIAKIECHHEM
craropos 120, 130, 210. ITepBuuHasi 0OMOTKa, BCTPOEHHAS B CTATOP, U BTOPUYHBIE OOMOTKH,
BCTpoeHHbIe B cTatop 120, 130, 210, MOryT OBITH PAaCHOJIOKEHBI B OJJHOM U TOM XK€ CTaTope
120, 130, 210 w/mnu MOTYT OBITh KaK TIOBEPXHOCTHO CKJICCHBI, TAK U 3aJIUTHI MATHETUTOM.

Kak ymoMuHajsoCh BbIIE, B HEKOTOPBIX BAPHAHTAX OCYINECTBICHUS MOXET OBITh
11e71eCOO00pPa3HbIM  MCIIONB30BAHMHE MArHETUTOBOIO  MaTepuajia, B  YaCTHOCTH, U
KOHCTPYKTHUBHBIX/KOPIYCHBIX 4acteit cratopos 120, 130, 210. Bo3ayiHble 3a30pbl CTATOP-
crarop 122, 212 moryT ObITh HEOONBLUINMHE: B IHANA30HE Pa3MEPOB OT OKOJIO O MM JIO OKOJIO
10 MM, Hanpumep 5 MM. ITockonpKy BO3AYLIHBIE 3a30pbl CTATOpP-cTaTOp 122, 212 Mankel, NOTOK
BO3AyXa I oxJjaxkaeHusi cratopo 120, 130, 210 moxer ObITh YMEHBLIEH, U MO3TOMY
OXJIAXK/IEHUE MOKET OBbITh HE TaKUM 3(h(HEKTUBHBIM.

Menkuii MarHeTUT Kak Marepuain oOnajmaer OJaronpusITHBIMH —TEPMHYECKUMHU
cBolicTBamu. Bo Bpemsi TecTupoBaHus ObLIO OOHAPY)KEHO, YTO MAarHETHTOBBIA MaTepHall,
CMEIIAHHBIH CO CMOJIOH, BBIIENSIET TEIUIO B OKPYXKAIOIIYIO Cpedy HAMHOro ObIcTpee, 4eM
MHOTHE 3JIEKTPUYECKHE MaTepuasibl. MarHeTUT Takke MeJICHHO HarpeBaeTcsi. MarHeTUTOBBIN
MaTepHai JJisl UCTIOJIb30BAHUS B SJIEKTPOTEXHUKE O0IafaeT psiioM OaronpusTHBIX CBOWCTB,
OZIHO U3 IPUMEHEHUN MAarHeTUTa — IeHePaTop JIEKTPOSHEPTUN.

Ob6parnpiii nyte 132 MokeT ObITh OONble M MMETh OOJBINYIO TONIIUHY. Pa3mep
oOpaTtHOoro nmytu 132 mo ero TONIIMHE MOXKET ObITh OJHON M3 XapaKTEPHBIX OCOOEHHOCTEH
Hactosmero mu3oOperenus. [lo cpaBHEHHMIO € OOBIYHON KOHCTPYKIMEH U COBPEMEHHBIM
YPOBHEM TeXHUKH 0OpaTHBIN NyTh 132 HacTOsIero n300peTeHus BCeraa MOKeT ObITh TOJIIE,
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yeM OOpaTHBIN IMyTh COBPEMEHHOTO YPOBHSI TEXHUKH, TA)Ke €CJIM MATHUTHOE T10JI€ CTAHOBHUTCS
MEHbIIIe MPU J00aBJICHUH OOJBILIErO YUCIIA CTATOPOB, OOPaTHBIN MyTh 132 MOXKHO eIle ciesaTh
tomue. Korna obpataslit myts 132 cnenan Oonee ToncTeiM, reneparop 100 siaexTposHepruu
MOXET T'€HEPUPOBATh OOJIbIIIE SHEPTUH.

B oCHOBHBIX TreHepaTOpax MNPEeALIECTBYIOIIErO YPOBHA TEXHUKH, TO €CTb C OAHUM
LIEHTPAJIbHBIM POTOPOM M OAHHUM CTaTOPOM BOKPYrI poTOpa M 0e3 KaKOH-TMOO CXeMbI
KOppeKrH (HOpMBI CHI'HAJa, TAPMOHUKH HAINPsDKEHUS (OPMbI BBIXOJHOTO CHUTHANA MOTYT
ObITh BBICOKMMHU. B HacTosiem packpbitTiu reHeparop 100 gaetT HEOKUIAHHBIA U HECKOJIBKO
YIUBUTENIbHBIA TEXHUYECKHH pe3ysbTar Ooyiee IIaBHOH ()OPMBbI BOJIHBI HANPSDKEHUS H,
CJIEZIOBATENIbHO, OOJiee TUIABHOTO KPyTsiiero MoMeHta Ha porope 110, Oonee miaBHOH
IUIOTHOCTH MAarHUTHOI'O MOTOKA B BO3AYLIHOM 3a30pe Mexay poTtopoM 110 m BHyTpeHHUM
craropoM 120, a Taxxe maer Oosee IJIABHYIO IUIOTHOCTh MOTOKA MarHUTHOTO BO3IYLIHOTO
3a3opa Mexay craropamu 120, 130. DT miaBHbIE TEXHHYECKUE PE3yJbTaThl MOTYT ObITh
NPUMEHUMBI KO BCeM nocnenyromum craropaMm 210 reneparopa 200.

IIpenmymecteom reneparopa 100 sBaseTcs HU3KO€ TapMOHHMYECKOE HCKAKEHUE.
I'eneparop moxer umerb MeHee 1% THD (cymmapHbIe rapMOHUYECKHE UCKAKEHHST) U MOXKET
umetb okojio unu MeHee 0,8% THD. B xOHKpeTHOM BapuaHTe OCYILECTBJEHHS, B KOTOPOM
KpaTyaiiiee paccrosnue 118 BosaymHoro sasopa porop-cratop 116, 188 cocrasiaser mo
MeHbIe mepe 35 MM, camoe Oosbinoe paccrosiaue 116 coctaBisier 75 MM, a BO3IYLIHBIH
3a30p CTAaTOp-CTaTop cocTaBisieT 10 MM U sIBJIsE€TCS ONHOPOAHBIM IO OKPY>KHOCTU. B 3TOM
BapuaHTe ocyuecTsieHus reueparop 100 ¢popmuposan serxogHoi curaai ¢ THD menee 0,8%.
Jlnist BBIpaOOTKH 3JIEKTPOIHEPTUH CTAHAAPTHOE TpeOOBaHHUE Il TAPMOHUK COCTABIISIET MEHEe
8%, u mosToMy naHHbII reHepatop 100 MPOM3BOAMT 3JIEKTPOSHEPTUIO 3HAUUTEIBHO HIXKE
3TOro mopora 0e3 Kakux-IuOO [OMOJHUTENBHBIX CXeM KOPpPEeKLUUH WiId (HOPpMHUPOBAHUS
CUTHAJIA.

Takoii Huskmit THD npaer BO3MOKHOCTH HACTPOWTH JaHHBIA reHepaTop Ooee
arpecCUBHO JJisi BBIPAOOTKM OONBIIEr0 TOKa — OOBIYHO 3TO MPUBOAUT K YBEJTUYEHUIO
k03 puUIIEeHTa TapMOHUYECKIX UCKAKEHUH, HO 3TO MOXKET OBbITh CIIEJIaHO ISl MPUOIMKEHHSI
Kk npeneny 8% W u3BIEYEHUS OOJbIIEH MOLIHOCTH MpPU COXPAHEHHWH TapMOHUYECKUX
HCKQXKEHUM HIKE NMPUEMJIEMOrO MOPOra CyMMAapHbIX I'ApMOHUYECKUX HCKaKeHUW. B sTOM
BapuaHTe 00a CTaTOpa FeHEPUPYIOT HAMPSDKEHUE C HU3KUMH FAPMOHUYECKUMU HCKAKEHHUSIMU.
Hanpsokerne ¢ HU3KMMH TapMOHHYECKUMH HCKAKEHUSMU MOXET OOECIeYUTh OTPOMHYIO
SKOHOMHYECKYIO BBITONy, TOCKOJIbKY YBEIUYCHNE TOKA OyI€T reHepUpOBaTh OOJIbIIE YHEPTHH
U YBEJIMYUBATh SKOHOMHUYECKYIO BBIFOJY, YTO MPHUBENET K HKOHOMHYECKOMY YCHeEXy. ITO
NPENMYIIECTBO HU3KOTO YPOBHS FAPMOHHUK PeLIaeT MpodieMy OrpaHHYEHHs] BBICOKOTO YPOBHSI
rapMOHHK OOBIYHOTO FeHepaTopa MPEAIEeCTBYIOIIErO YPOBHS TEXHUKH.

Ewme oguH MOMEHT, KOTOpBIA CIAEAYET OTMETUTH, 3aKJIFOYAETCA B TOM, UYTO BHELIHUI
crarop 130 mmeer OonbLInil pagnyc, 4eM BHyTpeHHuUl ctatop 120, u, cienoBaTenbHO, HIMEET
OOJBINYIO TUIOMIANb JJISl pa3MelleHuss 3yOlOB W BHTKOB B 3yOmax. JTO MOXKET MOMOYb B
MPOU3BOACTBE JIEKTPOIHEPTHUU. UeM OoJibllie pa3Mep CTaTopa YBEIMYUBAETCS, TEM OOJIbIIe
YBEJIUUMBACTCS TEHepalusi HAaNpsDKeHUs W3-3a YBEJIUYEHHUS MHTETrPalbHOM IUIOLIAAU
noBepxHocTu. ClienoBarenbHO, YeM OOJIbIe CTaTOPOB A0OABIICHO, ¢ OONBIIUM PATUYCOM, TEM

10



10

15

20

25

30

35

40

45

Oosblire reHepupyeTCs HAMPsDKEHHE, JaKe €CIM KOJIMYECTBO BUTKOB Ha (pa3y OJMHAKOBO. JTO
TaKXKe MMPUHOCHUT OOJIBLIYI0 3KOHOMUYECKYIO BBIFOAY U MPUHOCUT SKOHOMHUYECKUH YCIeX.

Crnioco6 pabotel 3Toro rereparopa 100 MOXKeT 3aKFOYaThCSI B TOM, YTO OH MOXKET
paboTaTh B pasHBIX PEKUMAaX, YTOObI COOTBETCTBOBATh PA3JIUUHBIM YCIIOBHAM MOTPEOUTEINS
wn cetu. O6a craropa 120, 130 moryt padoraTh nmox Harpy3koi. B kauecTse aabTepHATHUBBI
reHeparop 100 moxer pabotaTh, KOrAa BHYTPEHHUI NMyckoBoil MexaHu3M 120 pabortaer 6e3
HAarpy3ku, a BHewHui crarop 130 paboraeT mox HArpy3koi, TO €CThb B Clydasx, KOraa
noTpeOHOCTh MeHbIne. BHyTpeHHMI cTatop 120 MOXKET yMeHbIIATh MArHUTHOE TOJie, TPU
5TOM BBIXOJIHasi MOLIHOCTh BCE €II€ MOXKET UMEThb HHM3KHE TapMOHHMKH HANpPSDKEHUs BO
BHenrHeM crarope 130. [TpuunHa BeiOOpa cTaropa 120 mist paboThl Oe3 HATPY3KHU 3aKTF0YAeTCs
B TOM, 4TO TpH Oosee BbICOKOM HampspkeHud Bbime 700 B OH BrIpaOaThiBaeT HauMEHbIIEE
KOJINYECTBO SHEPrHMH IO CPABHEHUIO CO BCEMH IPYTUMH CTATOPAMH BCJEICTBHE CBOETO
pasmepa ero paauyca. OTCyTCTBUE Harpy3ku Ha OJHOM W3 CTaTOPOB HE BJIMsAET Ha KauecCTBO
3JIEKTPOIHEPTHHU 10 TAPMOHHMKAM HaNpspKeHus. J[pyrumu cioBaMu, 1axke mpu padoTe OJHOTO
u3 craropoB 120 Ge3 Harpy3ku npyroit cratop 130, palortarommii moj Harpy3kow, mo-
npeKHEeMY UMeeT OnaronpusTHeie Wi Huskue xapakrepuctuku THD. CootBercTBeHHO, naxe
€CJI OZIMH U3 CTaTopoB 120 He HArpy»KeH, ero NPoCToe MPUCYTCTBHE WIIH OJIM30CTh K JPYTrOMY
craropy 130 mo-npesxkHemy obecrieunBaer TexHuueckuii 3¢ dexr. [lo cpaBHeHHIO ¢ OOBIMHOMN
KOHCTPYKI[MEH C OJHHM POTOPOM H OIHUM CTaTOpOM, AK€ €CJHM OJUH CTaTOp BBIMOJHEH
TaKUM e OOJIBIINM, KaK OOBEIMHEHHbIE TPH HJIH JIBA CTATOPA, KOHCTPYKIUS C HECKOJIBKIMHU
craropamu padOTaeT CPaBHHUTENBHO Jydlne Oyaromapss TEXHHYeCKOMY 3(PQeKTy HHU3KUX
TapMOHHK HaIPsDKEHUSL.

Pesynpratom pabotel BHyTpeHHero cratopa 120 0e3 Harpy3ku MOXeT ObIThb TO, YTO
MPOTUBOJAEUCTBYIOLIEE MEXAHUYECKOE BO3JAEHCTBUE HA BpaueHue poropa 110 u xpyrsammii
MOMEHT 3yO4aToro 3auerieHus OT APYrux cTatopoB 130 yMeHbIIAOTCS, U, CEN0BATENbHO,
pabota reneparopa 100 cranoButcsi Gonee MiaBHOM M yay4ieHHOW. JIroOoii apyroii craTop
130, 210 mosxer pabortaTth Oe3 HArpysku, peryJupys norpeOHOCTb B MOIIHOCTH. BHemrHuii
cratop 130, 210 He MoOeT OBITh NMPEATIOUTHTENbHBIM Uil paboTel 0e3 HarpyskH, Takxke C
y4eTOM NOTPEOHOCTH B MOIIHOCTH. DTOT BAPUAHT OCYIIECTBIIEHHs 00ECIIeUnBaET HEKOTOPYIO
rubkocTh padoTel reneparopa 100, 200 synekTposHepruu. ITa XapaKTepHas 4YepTa HU3KHX
TapMOHHK MOJKET YCTPaHUTh OTPaHUYEHHUE, CO3aBAEMOE OTHOCHUTENIbHO BBICOKHM YPOBHEM
rapMOHUK B TPaIULMOHHOM YPOBHE TEXHUKH. JjekTpuueckuil reneparop 100, 200 moxer
paboTtaTe TMOKO, MPH 3TOM MO MEHBIIEH Mepe OAMH CTaTtop padoTaeT moj Harpy3KoH, B TO
BpeMsl Kak JApPYyrou crarop paboraer Oe3 HArpy3Kd, WIM MO MEHbINEH Mepe OOUH CTaTop
pabotaer 6e3 Harpy3ku, a APyroi craTop padoTaeT Moj HArPy3KOM, U PU 3TOM T'€HEPUPOBATh
HaNpspKeHHE C HU3KHUMH TAPMOHHUKAMH. DTOT PEKUM paboThl MOXKET YIJIYULIMTH IJIABHYIO
paboty remeparopa 100, 200.

I'eneparop 100, 200 mMoKeT UMETh ONMOPHYI KOHCTPYKIMIO (He mokaszana). OmopHas
KOHCTPYKIIMSI MOKET COJIEPKaTh TOJbKO ONMH cepaedHuk 132 ansa Bcex craropos 120, 130,
210. Bce craroper 120, 130, xpome camoro BHewmHero craropa 130, 210, wmoryr
HIOAIeP>KUBATHCS OMEPEUHBIMHE CTSKKAMU, 4TOOBI puaath cratopy 120, 130, 210 sxecTKOCTb
Y IPEOTBPALIATh OT JFOOOTO ero ABmkeHus. CTAXKKa, KOTOPYIO MOKHO HCIIOJIb30BaTh HA 3THX
cratopax 120, 130, 210, MoxeT COCTOSATb U3 KOHCTPYKLMOHHOW cTanu mapku 10.9 mnd
o0ecriedeHus KeIaeMOoi MPOYHOCTH.
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Jpyroii crnoco® MOANEp>KKHM NPOMEXYyTO4uHbIX cTtatopoB 120, 130 3akmouaercs B
UCIIOJIb30BAHUM HEMAarHUTHOIO U HENPOBOASINErO MaTepuaja B KadeCcTBE OMNOPHOU
KOHCTPYKI[MH B BUJIE TAT, KOTOpBIE HE OyAyT BIUATH HA HANPaBJIEHHE IIOTOKAa MATHUTHOTO MOJIS
Ha ero myTH K 0OMOTKaM 1 He OyIyT CO34aBaTh HEXKENATEeJIbHbIE MATHUTHBIE TIOMEXH.

JTOoT mnpenyaraeMblii ekTpudeckuil reHeparop 100 uMeeT pOTOP M HECKOJBKO
CMEXHBIX CTaTOPOB M MPEIACTABISIET COOOW MPOCTOE pelleHHe it BbIpaOOTKH Oosbluei
MOIIHOCTH C TIOMOINBIO ORHOrO poTtopa. OTIMYUTENIBHOH OCOOEHHOCTBIO 3JEKTPHYECKOTO
reHepatopa 100 sBisieTcss Halu4ue HECKONbKHX CTaTOpoB. CTaTOpoOB MOXKET OBITH Kak
MHHHMYM JABa. JTO TpeiaraeMoe H300peTeHHe OTKPBbIBAET HOBBIM CHOCOO TMONTy4YeHHs
OoybLIe MOIMHOCTH € TOMOINBID OJHOTO POTOpa W, TaKUM O0pa3oM, 3TO H300peTeHue
CYLIECTBEHHO YJy4IlaeT TEXHUKY C IPEBOCXOACTBOM B CBONCTBE HU3KUX FAPMOHMK U PUIAET
3TOMY M300PETEHHIO TEXHUYECKYIO 3HAaUUMOCTh. CHuHeprernyeckasi padora (pakTopoB, TaKux
KaK BHEUIHUI cTaTop OOJbIIero pasmepa, oomast IIomaab NOBEPXHOCTH CTATOPa U YBOCHHE
MarHUTHOTO TOJIS, KOTJa JiBa cTaropa oOpaimeHsl APYr K APYry; 3TH (akTopsl paboTaroT
BMECTE JUIsl YBEJIMYEHHUs] BBIXOJHOTO HAIPSDKEHUsS AJI JAaHHOTO 3JIEKTPUUECKOro TeHepaTopa
100.

B HEeKOTOpBIX BapuaHTaX OCYINECTBJIEHUS] OOPATHBIN IyTh MOXKET OBITH 1O NECITU pPa3
TOJIIE, YeM B TPEALIeCTBYIOIEeM wu3o0pereHnu. Jlias poropa TOro ke pasmepa
ONTUMH3HPOBAHHBIM OOpaTHBIN MyTh U JAHHOTO M300PETEHHsT MOXET ObITh IO MEHbIIEeH
mepe B 1,5 pasa Toxme, 4eM ONTHMH3UPOBaHHAs OOBIYHAsE KOHCTPYKLIMA. DTOT OOpaTHBIN
CepieYHMK (MHOTa Ha3bIBA€MbIil OOpaTHBIM ITyTEM ) MOXKET UMETh TOJILIMHY 110 MEHbIIEH Mepe
2 mM. Korna oOpaTHbIii yTh CIeJIaH TOJIIE, TeHEPaTOP SJIEKTPOIHEPTUN MOKET T€HEPHPOBATh
Ooublire SHEPTHU AaXKe MPU COXPAHEHNUH TOTO K€ TOKA BO3OYKIAEHMS U TOTO JK€ TOKa CTaTopa,
HO NPH YBEJIMYEHUH TOJIIMHBI OOpPATHOTO MyTH TeHEPATOp MPOH3BOAUT OOJNbINE SHEPIUH,
reHepupysi OoJibliee HANpPsDKEHHE. JTO HOBOJBHO HEOKHIAHHBIH TEXHHYECKUH Pe3yJbTaT U
OYeHb BBITOJIEH, M MO3TOMY OoJjiee TOJICTBI OOpaTHBI MyThb MOXET ObITh OTJINYUTENIBHOMH
4yepToi snekrpuueckoro reneparopa 100. J{ns snektpuueckoro reneparopa 100 oOpaTHbIii
NyTh BCETAa PACcIOIOKEH HA CAMOM BHEIIHEM CTAaTOpe HacTosuero nsooperenus. OOpaTHbIN
NyTh MOJKET OBbITh TOJIIIE, YEM BTOPOH MJIM CaMbIi KpalHHI CTaTop.

JIpyroii BapHaHT OCYIIECTBIIEHHS 3TOr0 H300PETEHHS] COCTOUT B TOM, YTO H300peTEHHE
HUMeEeT HECKOJBbKO CTATOPOB M OOUH POTOp, CJIENOBATENIbHO, BAPHAHT OCYLIECTBJICHHUS, B
KOTOPOM HMEETCSl OIHH pPOTOpP C HECKOJbKMMH CTaTOpaMH W XOJIOCTOM CTatop B
DJIEKTPUUECKOM TreHepartope. MHBIMH CIIOBaMH, TEHEPATOpP SJEKTPOSHEPTHH  MOXKET
JOTIOJTHUTEIPHO BKJIFOYATh B Ce0s1 XOJIOCTOM CTATOP B MOMOJHEHHE K MHOXKECTBY CTAaTOPOB,
PACIIONIOKEHHBIN KOHIIEHTPUYHO C MHOJKECTBOM CTATOPOB, MPU 3TOM XOJOCTOH CTaTOp
OTJIMYAETCSI TEM, YTO He uMeeT pabounx 0OMOTOK.

MHOJIO’KEHUA

1.  T'eHeparop 3JIEKTPOIHEPTUUM MMEET HECKOJBKO CTATOPOB, NPHU 5TOM I'E€HEPATOP MMEET
pOTOp B Ka4yecTBe€ CBOEHM CamMOM BHYTPEHHEHW YacTM IO MEHbLIEH Mepe IByMs
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KOHLIEHTPUYECKUMHU CTATOPaMHU, Ii€ BO3AYLIHBIN 3a30P MEXAY POTOPOM U CaMbIM BHYTPEHHUM
CTaTOPOM COCTaBJII€T MO MeHbIued Mepe 10 MM B CpenHel TOYKe BHELIHEW MOBEPXHOCTU
MOJIFOCOB POTOPA M BO3AYLIHBIN 3a30p PABHOMEPHO yBEJIWYUBAETCS MO MeHbLIel Mepe 10 S50
MM Ha ABYX KOHLIAX MOJIFOCOB, a BO3AYLIHBIN 3a30P MEXKY COCEHUMH CTATOPAMH COCTABJISET
1o MeHbLIel Mepe (Hosb) O MM 110 BCel OKPY>KHOCTH JIBYX COCETHUX CTaTOPOB.

2. T'enepaTtop 31€KTPO3HEPIHUHU MO M. 1, B KOTOPOM KaXKAbIi U3 MPOMEKYTOUHBIX CTATOPOB
UMeeT TOHKUH CJIOW 3JIEKTPOTEXHHUYECKOW CTajd B KadyeCcTBe OOpPAaTHOrO CepAeyYHHKA IS
NOAJIEP’KKUA CTATOPa, MPU STOM TOJILIMHA OOPATHOTO CEpPIEeYHHMKA COCTABJISIET MO MEHbINEH
Mepe 2 MM.

3. T'eHepaTop 3JEKTPOIHEPTHH IO M. 1, B KOTOPOM 3yOIbI COCETHETO BHEIIHETO CTaTopa
COEMHEHBbl C 3aJHEeH YacThiO MPEALIECTBYIOINEro (COCENHEro) craropa AN MOANEPXKKH
MPOMEKYTOUHBIX CTATOPOB, HAXOAAIIUXCA MEKAY POTOPOM U CAMBbIM BHEIIHUM CTATOPOM

4. T'eHepaTop 3ME€KTPO’HEPTHMHM MO M. 1, B KOTOPOM AJIsl MOIAEP>KKU IPOMEKYTOUYHBIX
CTaTOPOB MEXAy pPOTOPOM U CaMbIM BHELUIHUM CTaTOPOM MCIOJIb30BaHbl TATMU U3
KOHCTPYKLMOHHOU cTanu mapku 10.9.

S.  T'enepatop 3J€KTPOSHEpPruu MO I. 1, B KOTOPOM B Ka4yeCTBE ONOPHOW KOHCTPYKLUH
MPOMENKYTOUHBIX CTATOPOB, PACIIOJIOKCHHBIX MCXKAY POTOPOM U CaMbIM BHECIIHUM CTATOPOM,
UCIOJIb3Y€ETCsl HEMArHUTHBIN U HE3JIEKTPONPOBOAHBIN MaTEpHAL.

6. I'enepaTop 3J€KTpPO’HEPruu no m. 1, B KOTOPOM BO3JYIUHBII 3a30p MEXKAY CTaTOpPaMH
COCTaBJISIET 5 MM I10 OKPY>KHOCTH CTaTOPOB.

7.  Cnoco0 BbIpaOOTKH 3JEKTPOIHEPTHH MO M. |, B KOTOPOM BO3AYIIHBIA 3330p MEXIY
BHYTPEeHHUM cTaTopoM (S1) u BHemHUM ctaTopoM (S2) COCTaBNsSET 5 MM, U 3TOT BO3YLIHBIHI
3a30p (dopmupyer Ooyiee TIAAKYHO CHHYCOHAAIBHYIHO (DOPMY BOJIHBI C MEHBIIUMHU
rapmoHukamu menee 0,8%.

8. Cnoco0 BbIpaOOTKH 3JIEKTPOIHEPTHH MO M. 1, B KOTOPOM OOMOTKHU XOTsI ObI OJHOTO
CTaTOpa MOMENIEHbI B MEJTKOM3METbUE€HHBIN MAarHETUT UJTH MATHETUT, CMEIIIAHHBIN CO CMOJIOH,
I7ic MArHETUT YCHJIMBAET 3JIEKTPUUYECKOE TIOJIE.

9.  Cnoco0 BbIpaOOTKH 3JIEKTPOIHEPTHH 11O M. 1, B KOTOPOM XOTsI ObI OIMH CTATOP HMEET
OJTHY M3 CIENYIOIINX OOMOTOK:

B BEPXHEH 4YaCTH CTATOpPa UMEIOTCSI BTOPUYHBIE OOMOTKH, KOTOPBIE M30JIUPOBAHBI OT
O0OMOTOK CTaTopa, BbIPAOATHIBAIOLINX 3HEPIHIO, TIe BTOPUYHBIE OOMOTKH HE MMEIOT
BBOJIa TOKA B HUX, HO TEHEPUPYIOT MAarHUTHOE IOJIE 34 CUET ABUXKEHUS POTOPA, KOTOPOE
YCUJIMBAETCS CTAJIBIO M JOOABIISAETCS] K MATHUTHOMY TIOJIFO POTOPA; WIIH
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rae OOMOTKH BBIPAOOTKH 3JIEKTPOIHEPTMH TOJHOCTBIO BCTPOEHBI B KOHCTPYKLIHIO
CTaTOpa U3 JIEKTPUUYECKON CTANU JJis CO3aHus OOJBbIIEr0 MArHUTHOTO MOJs, KOTOPOe
YCUJIMBAETCsl CTaJbHOM KOHCTPYKLMEH, a A OXJIAXAEHHs CTaTopa HCIOJIb3yeTCs
BOJISTHOE OXJIAXKIEHHE.

10. T'eHepaTop 3JIEKTPOSHEpruH mo M. 1, rme oOpaTHbI NMyTh OOKJIEEH MArHETHTOM JJIs
yBEJIMYEHUS] MAarHUTHOTO IOJISI HA CTaToOpeE.

11. T'eHepatop 3JEKTPO3HEPTUHU MO M. 1, rAe TOHKUI CJIOH CTalaH, KOTOPBIM HAXOAUTCS HA
TBUIbHOI CTOPOHE CTaTOpPa MPOMEKYTOUHBIX CTATOPOB, OKJIEEH MArHETUTOM.

12. Cnoco® BbIpaOOTKH 3JIEKTPOIHEPTHU B 3JIEKTPOreHeparope mo m. 1, B KOTOPOM
Ommkadimmii k poropy crarop paboraer Oe3 HArpy3kd, a BCTPEYHOE MEXAHHUYECKOE
BO3/ICHCTBHE HA BpAIEHUE POTOpPA U KPYTSIIUI MOMEHT 3y04aToro 3alerieH st CO CTOPOHBI
OPYTUX CTaTOPOB YMEHBIIEHBL.

13. Cmocob BbIpaOOTKH 3JEKTPOIHEPTHH B 3JIEKTPOreHepaTope Mo Im. 1, B KOTOPOM IO
MEHbIIIEN MEPE OOUH U3 MPOMEXKYTOUYHBIX CTATOPOB MECXKAY POTOPOM H CaMbIM BHEIIHUM
cTaTopoM paboTaer Oe3 Harpy3KH, a BCE OCTaJIbHbIE CTATOPBI paOOTAIOT MO/ HATPY3KOH.

14. T'enepatop 3JIEKTPO3HEPTUHU C HECKOJBKMMH CTaTOPAMHU, B KOTOPOM POTOP SBJIAETCS
CaMOM BHYTPEHHEH 4YaCTbK) I€HepaTopa, MO MEHbIIEH Mepe, C IBYMsl KOHLEHTPUYECKUMHU
CTaTOPaMH, PACHOJIOKEHHBIMU PaAMAIbHO C POTOPOM, MPU 3TOM MEXAY POTOPOM U CaMbIM
BHYTPEHHUM CTaTOPOM HMMEETCs BO3AYLIHBIH 3a30p pPOTOP-CTATOP, U MEXKAY COCEAHUMH
CTaTOpaMH UMEETCsl BO3AYIIHBIN 3a30p CTATOP-CTATOP.

14



®OPMYVYJIA H3OBPETEHUA

1. I'enepatop 3JIEKTPO3HEPTHUHU, COAEPIKALIUN POTOP U MHOXKECTBO CTATOPOB, B KOTOPOM:

pOTOP M MHOXECTBO CTATOPOB PACIOJOXKEHbI COOCHO W KOHLIEHTPUYHO BOKpPYT
LEHTPAJIBbHOMN OCH,

POTOp PACMONIOKEH paAuaIbHO BHYTPU MHOXKECTBA CTATOPOB;

NEPBBIM U3 MHOKECTBA CTATOPOB PACHOJIONKEH KOHLIEHTPUUECKH BOKPYT pOTOpa U PsIOM
C HUM, IPUYEM POTOP U MEPBBIN CTATOP Pa3AEsIeHbl BO3YLIHBIM 3a30POM POTOP-CTATOD,

BTOPOM M3 MHOKECTBA CTATOPOB PACHONIOKEH KOHLEHTPUYECKH BOKPYT IIEPBOTO CTaTOpa
U PSIOM C HUM, TIPU 3TOM IIE€PBBIN 1 BTOPOH CTaTOPHI pa3fesssioTCs BO3AYIIHBIM 3a30POM CTaTOp-
cTaTop;

poTtop BKMoHaeT B ceOd  MHOXKECTBO  CTPYKTYP  MAarHUTHBIX  IIOJIFOCOB,
CKOH()MTI'YPUPOBAHHBIX JUIsI OOECTICUEHHSI WIIH CO3IaHUSI MHO)KECTBA MATHUTHBIX ITOJIFOCOB,

paauanbHO-BHEIIHSS TOBEPXHOCTD KaXKION U3 CTPYKTYP MarHUTHBIX MOJIFOCOB U30THYTA
CO CpeJHUM paguyCOM KPHMBHU3HBI, KOTOPBI MEHBIIE CPEAHEr0 PACCTOSHUS MEXKAY BHEIIHEH
MOBEPXHOCTBI0 M LIEHTPAJBbHON OCHIO, BO3AYLIHBIA 3a30p pPOTOP-CTATOp, TaKUM 0Opasom,
WU3MEHSIETCsl 10 OKPYKHOCTU HA PACCTOsIHUE, IIPU 3TOM HAUMEHbIIEE PACCTOSIHUE HAXOIUTCS B
LIEHTPE OKPYKHOCTH KXKIOH U3 CTPYKTYP MarHUTHBIX MOJIFOCOB, & HANOOJbIIEe PACCTOSIHHE - HA
KOHLIAX OKPYKHOCTH KaXIOH U3 CTPYKTYP MAarHUTHBIX MOJIFOCOB; U

BO3yLIHBIN 3230p CTATOP-CTATOP UMEET OJMHAKOBYIO TOJIILUHY.

2. I'eHepaTop 3J1I€KTPOSHEPTUH T10 1. 1, B KOTOPOM COOTHOLIEHUE HAHOOJIBIIETO PACCTOSHHS
K HaMMEHbIIEMY HaxoauTcs B quanasone ot 30:1 no 2:1.

3. I'enepaTop 37€KTpO3HEPruu Mo m. 1, B KOTOPOM HAaUMEHbIIEE PACCTOSIHUE B LIEHTPE
OKPY>KHOCTH KaXKIOU U3 CTPYKTYP MAarHUTHBIX MOJKOCOB COCTABISIET 5—50 MM.

4. I'enepaTop anekTposHepruu mo m. 1, B KOTOPOM HauOOJblIee PACCTOSHHE HAa KOHLAX
OKPY>KHOCTH Ka)KIOU U3 CTPYKTYP MarHUTHBIX MOMOCOB cocTaBsieT 30—150 mm.

S. I'enepaTop 3JeKTPOIHEPTHH MO M. 1, B KOTOPOM HAUOOJIbIIIEe PACCTOSIHHIE CocTaBsieT 135
MM, & HAMMEHBILIIEE PACCTOSIHUE COCTABJIAECT IO MEHBLIEH MEpE S MM.

6. I'eneparop 3aeKkTpO3HEPTUH MO 1. 1, B KOTOPOM BO3AYIIHBIHN 3a30p CTATOP-CTATOP MEHBIIIE
HaMMEHbILEro PacCTOSIHYSI BO3AYIIHOTO 3a30pa POTOP-CTATOP.

7. I'enepaTop »saekTposHepruw 1o 1.1, KOTOpBIA BKJIHOYAaeT OOpPATHBIA CEPIASYHUK,
BBLITIOJTHEHHBIA C BO3MOKHOCTBIO o6ecnequI/Is{ O6paTHOFO NyTi U NOMOIIKU B 3aMbIKaAHUU
MarHUTHOM LEMHU OT MarHUTHBIX MOJIOCOB POTOPA, MPU 3TOM CEPAECUHUK PACIOJIOKEH BOKPYD
MHO’KE€CTBA CTaTOPOB, IPYTUMH CJIOBAMHU, BOKPYT CaMOT'0 BHEIIIHETO CTaTOpa.



8. I'eHepaTop 371€KTPOIHEPrUH MO M. 7, B KOTOPOM MHOXKECTBO CTATOPOB pabOTAIOT BMECTE,
qro0BbI CcpopMHUPOBaTH Jy4LIyI0 (GOPMY BBIXOIHOTO CHTHAjlA, HMMEIOLIEro Ooyiee HHU3KHE
TapMOHHMKHU OT OOMOTOK B MHO>KECTBE CTATOPOB 110 CPABHEHUIO € TAKOBOW OT OJJHOTO OTAEIBHOTO
CTaTOpa U3 MHOXKECTBA.

9. I'eHepaTop 3NMEKTPOIHEPTUH MO M. 1, KOTOPBIH B pe3yibTaTe HAINYUS M KOH(pUryparuu
MHOJKECTBA CTATOPOB CO3[A€T CHHYCOMAAJbHYI0O (JOPMY BBIXOZHOIO CHUTHajla ¢ CyMMAapHBIMH
rapMOHUYECKUMH HCKakeHHssMu MeHee 0,8% 0e3 MCrosb30BaHHsI CXeMbl KOppeKUuu (popMel
CUTHaJa.

10. I'eneparop snexTposHepruu mo m. 1, B KOTOPOM BO3AYIIHBIN 3a30p CTAaTOP-CTaTOP
COCTaBJIsIET IO MeHbLIel Mepe 0,25 MM.

11.  T'eneparop 3JeKTPOIHEPTHH IO M. 7, B KOTOPOM OOpaTHBIN CepAeUHNK UMEET TONLIHHY IO
MEHBIIEH Mepe 2 MM.

12.  I'eHepaTop 3JE€KTPOIHEPIHU MO M. 1, KOTOPBIN COAEPKUT IO MEHBIIEN Mepe TPU CTaTOopa,
a UMEHHO MNEPBbIN CTATOP, BTOPOH CTATOP, KOTOPBIM SIBJIAETCS MPOMEXYTOYHBIM CTATOPOM, U
TPETUH CTATOP, KOTOPBIN SIBISIETCS CAMBIM BHEIIIHUM, PACIIOJIOKEHHBIM KOHLIEHTPUYECKU BOKPYT
U PSAOM CO BTOPBIM CTaTOPOM, IPUYEM BTOPOHM M TPETUH CTATOPbl Pa3feeHbl BTOPBIM
BO3AYLIHBIM 3a30POM CTaTOP-CTaTOP.

13.  TI'eneparop »>ieKkTpo3HEPTHH Mo M. 1, B KOTOpOM 3yOLibI BTOPOTO CTAaTOpa COEOUHEHBI C
3aJIHEN YaCThIO NMEPBOTO CTATOPA IS OAAEPKKH.

14. T'eHepaTop 5JEKTPO’HEPrUU MO M. 1, KOTOPBIA BKJIOUAET CTAJbHbIE CTSIKKU,
PacIoNIOKEHHBIE MEKIY COCEIHUMHU CTaTOPAMHU ISl UX MOIEPIKKH.

15. T'eneparop »3JeKTpO’HEeprud NO M. 1, KOTOPBHIM BKJIKOYAET HEMArHUTHBIM U
HE3JIEKTPOIPOBOIHBI MaTepHall, MCTOJb3YeTCSs B KaueCTBE OMOPHOM KOHCTPYKIMH MEXKIY
COCEIHUMH CTaTOPaAMHU.

16.  I'eHepaTop 3JEKTPO3SHEPrMU MO M. 1, KOTOPBIA AOMOJHUTENBHO BKIIHOYAET XOJOCTOU
CTaTOp B JIONOJIHEHHE K MHOXECTBY CTaTOPOB U PACHOJIOKEH KOHLEHTPUYECKH C MHOXECTBOM
CTATOPOB, IIPU 3TOM XOJIOCTOH CTaTOP OTJINYAETCS TE€M, YTO OH HEe UMeeT pabodrx 0OMOTOK.

17.  Cnocob paboTsl reHepaTopa 1o 1. 1, B KOTOpOM:
BCE€ CTATOPbI Pa0OTAIOT MO HATPY3KOMH; WITH

BCE, KPOME OIHOIO, M3 MHOXECTBA CTATOPOB pabOTAIOT MOJ HATPY3KOH, a OIUH U3
MHOKECTBA CTATOPOB paboTaeT Oe3 Harpy3KH.

18.  Cmocob paboTsl asekTporeneparopa mo m. 16, B KOTOpoM XOJIOCTOM cTaTop padoraer Oe3
HArpy3KH.
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