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OCLHJIJIOTPA®PHYECKOE HCCJIELOBAHHE
PACIIPENEJIEHUSA NMOTEHLLHAJIOB NNO POTOPY B 3Cr

A. M. KYIIIIOB, B. B. TALIEBHY.

(NpexacraBieHa Hay4YHbIM ceMupHapoM Kadenpsr TOD u oraenom POCI HHH AD)

OnHuM H3 OCHOBHBIX YCJAOBHH MO peasii3allid B 3JEKTPOCTATHUECKHX
reHepatopax (QCI) MaKcHMaJbHOH MOJNIE3HOH MOIIHOCTH SBJASIETCS CO3-
1aHue pPAaBHOMEPHOro 3JeKTpuyeckoro mnogasi B paboyem obbeme. O xapak-
Tepe mojs B oOLeM Cilydae MOXKHO CyAHTb IO pacnpe]eseHHIO MOTeHIHa-
aoB mo potopy. Haubosee OGnaronpHsiTHBIM ¢ 3TOH TOYKH 3PEHUS, €CTeCT-
BEHHO, SIBJSIETCSI PaBHOMEpHOe pacipejeseHue.

Jasi BoIpaBHUBAaHUS TOTEHIHAJOB MO POTOPY B mnpombiulieHHbIX DCI
CO3/Ial0T JIHHEHHOe pachpejeseHHe MOTeHLHaJM0B no craTtopy [l], mpume-
HSAsE caaboNpoBO/siIHe TOKPBITHA, UYTO BIEpBbE OBIJIO TNPELJ0KEHO ellle
B 30-x romax akajgemukom A. ®. HModpde. Haubojee uyacto aass 3TUX Le-
Jlefl UCNOJIb3YyeTCHA CTEeKJIO.

Crenyer OTMETHTb, YTO PACCMOTPEHHIO BOMpPOCA O pacmpereseHHH Io-
TeHIIHAJIoOB [0 POTOPY, MO3BOJSIOIIEMY TOJYYHTh JOBOJBHO OOIIHPHYIO
uHpopManuo o0 Xapakrepe 3JeKTPpHUUeCKoro mojs B paboueM oObeme, He
VAEJASJIOCh JAOJIKHOro BHUMaHHs. Manoxennble B [3] pe3yabTaTbl pacyeTa
pacnpeaeseHusi MOTEHIMAMOB 1O POTOPY uY€pe3 yacTHUHbie eMKOCTH Ha Oc-
HOBe MeTOJa 3JEKTPOCTATHYECKOH AaHAJOTHH BBINOJHEHBl C pPAJAOM JOMy-
IleHHE 1 B paboTe He aHAJIHU3HPYIOTCS.

Ilesp paHHOK paGOTHl — Ha OCHOBE 3KCIEPUMEHTAJbHBIX Pe3yJbTaToB,
noJiyyeHHBIX Ha onbiTHo#t Modean DCI, HcenenoBaTbh XapakTep pacmpese-
JIeHHs TOTEHIHAJOB 1O POTCPY M YCTAHOBHTb CBA3b 3TOrO pacmpeeseHusd
C NPYruMH (PU3HUYECKUMHU IPOIeCCaMH.

MeToauKa MHcCaeloBaHUs

MeToauka HCCIeI0BaHUs, BHEPBble oiucaHHas B [4], ocHoBbIBajsach
HA W3MepeHHH TOTeHLHa/Jla OJHOro M3 TpaHCHOPTEepOB poTopa npu paboTe
reHepaTopa MOCDPEICTBOM CIELKHAJbHO BBINOJHEHHOIO0 €MKOCTHOIO . JeJH-
Tensi. Bpauiasicb, TpaHcnopTep 3a IMOJHbIH 060pOT poTopa NOC/AEL0BATENb-
‘HC 3aHMMAaeT MOoJIoXKEeHHe BCeX TPaHCIOPTEPOB, U3MeHAs CBOH MOTEHIIHAJ
OT BeJHYHHBI, COOTBETCTBYIOILIEH HANPSKEHHIC LIETKH BO30YKACHHS 10
HaTpsKEeHUss Harpy3ku u obpatHo. Takum o6GpaszoMm, 3aKOH H3MEHEHHS TO-
TeHlHasna Jao0oro M3 TPAHCIOPTEPOB 3a OAMH 0OOPOT poTOpa JAaeT MoJ-
HYI0 KapTHHY pacmnpeaejeHHs NOTEHIHAJI0B TPaHCNOPTepoB mnpu paboTe
reiepatopa B Jio6om pexume. [l PukcupoBaHUs 3aKoHa pacrnpejene-
HUS TMOTEHIMAJIOB MO POTOPY HCIOJb30BAJCH 3JEKTPOHHBIH OCUHUAIOTpad
2KO/721, BepTHKaAbHO OTK/IOHSIOUIHE IJACTHHBI KOTOPOTO COBMECTHO C
MapasuTHBIMH €MKOCTAMH ILIYHTHPYIOLIEro CONPOTHUBJEHHSI H NOABOASLIErO
APOBOJZAa COCTABJSIM €MKOCTh HH3KOBOJBTHOIO Ijleua JeJUTess.
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BBICOKOBOIbTHBIM MJICUCM * AEMHTEJIS ¢ CTYZKHJ CIEHaNbHBIl  BO31YII-
HbIH - KOHJIEHCATOp, Bpallaiomascs oO0K/alKa KOTOPOro pachosarasnach He-
NOCPe/ICTBEHHO Ha H30/SHHOHHOM Bajy POTOpa TakuM 00pasoM, 4TOOHI
©eMKOCThb KOHJEeHcaTopa, BTOpas HeNoABHKHASA 00KIaiKa KOTOPOTO YKper-
JsAach Ha CTaTope, NPU BpallleHHH POTOpa OCTaBajach MOCTOSHHOM.

Tpancnoprep coeauHsiics ¢ Bpauiawoliedcss o0OKJIaIKOH KOHIEHCATo-
pa TPOBOJHHKOM, NPOJIOKEHHBIM B [AH3JEKTpPHKe poTopa. s H3MeHeHHs
Kos(bHuIHeHTa AeJeHHs] €MKOCTHOIO JeNHTeNsi eMKOCTb BO3YLIHOT'O' KOH-
JeHcaTopa MorJia H3MeHsITbCs IyTeM H3MEHEHHSI pacCTOSIHUS Mexay o6-
K1aAKaMH. Kanu6poska AeqnTesst oCyllecTBIsIACh NPH NOMOIIH HAmpsi-

KEHHs NOCTOPOHHEro BBICOKOBOJBTHOTO = HCTOUHHKA C YACTCTOH HAlpsiKe-
Hug 50 ey, OMU3KoH K yacTore HU3MepsemMoro curnasna. OXHOBPEMEHHO
KOHCTAaTHPOBAJOCh, YTO H3MepHTeJbHAsl CXeMa CYIIeCTBEHHBIX HCKazKeHHil
KaJIHOPOBOYHOTO CHTHAJla He Jaer.

HccaenoBaius MPOBOAMIKCH HA Jleucmsy}omen moaenn ACI B aTmoc-
depe Bosayxa. Porop resepatopa npeacTaBsisii U3 cebsi AHCK Ha OCHOBE
KOMITayH/a M3 3MOKCHAHON CMOJIBl XOJOAHOTIO OTBEpIKAeHHs ¢ TpaHCIopTe-
pamu-npoBoanukamMu U-oOpasHoit ¢opmbl. Bremnu#i auamerp poropa
494 mm. UYucno tpaucnoprepoB 474. CkopocTb BpallleHHsi poTopa
1000 06/mun. :

PacnpejesenHe NMOTEHLUMAJOB TPAHCIOPTEPOB
NPy MeTaJJHYeCKOM cTaTope

IKCHEpPUMEHTHI ¢ TIPOBOASIIMM CTAaTOPOM MPOBOJIHJHCH B IEPBYIO Oodye-
pelib ¢ LeJblo OTPabOTKH METOJHKH Ha AeHCTBYIOLeH MOJeJH reHepatopa,
TaK KaK B 3TOM CJyuYae 3aKOH pacnpejejeHHs NOTeHIHaJoB TPaHCHOpTe-
POB MOKHO PaccydTaTh, HANpPUMep, MO MeTOMAHKe, H3J0oXKeHHOH B [3], a
TaKzKe TOJYUHTb IO pe3yJbTaTaM KayecTBEHHOIG PACCMOTPEHHsI KapTHHbBI
neas B paGouem cObeme. Kpome TOro, aTH 3kCHEPHMEHTBbI IIPeACTaBAAIOT
CaMOCTOSITeJIbHBIE HHTEpec TPH HCCAeJO0BAHHH SIBJEHHS €CTeCTBeHHOH Ine-
pe3apsiiKH, pe3yJbTaTbl KOTOPOIO PacCMATPHBAIOTCS OTAEJbHO.

OrpaboTKa MeTOJAHKH MPOH3BOAHIACh NPH HH3KHX HaNPSXKEHHAX BO3-
OyKJeHHS, IPH KOTOPBIX 3aMeTHasi yTeykKa 3apsd/10B C TPAHCIOPTEPOB MpH
H3MEePeHHH TOKOB OTCYTCTBOBAJA.

OcuuJjsiorpaMMa pacrpeje/ieHHss NOTEHIHAJOB TPaHCIOPTEPOB /151
KOHAYKIIHOHHOH cXeMbl BO030Y:K/AeHHS NpPH LIeTKaX, KacalolHXCA TOJbKO
OJHOTO TpaHcmopTepa (y3KHe LIETKH), NPH 3TOM HMeeT BH/, NpeJCTaB/eH-
HBIH Ha pHc. I, a.

31ecp TpaHCIOpPTep B MOMEHT COEJHHEHHA €O LIeTKOH B030OyXKaeHH:
uMeeT MOTeHIHAJ, PaBHHIH MO BeJHYHHEe HanpsxKeHHi0O Bo3OyxiaeHus. [lpa
OTCOeJMHEHHH OT IeTKH BO30Y:KIeHHsS ero MOTeHLiHaJ Pe3Ko Bo3pacTaer,
ocTaBasch NPAKTHYECKH IIOCTOSIHHbIM B IIPOMEXKYTKe MeXAY HHIyKTopa-
mu. [Ipu moaxolde K pas3psifiHOil LUeTKe MOTeHLHAJ TDpPaHCIOpTepa CHHXKA-
eTCsi, pUHUMasi 3HaueHHe paBHOe HYJIO NPHU coelauHeHHH co wweTkoi. [loc-
Je OTCOoelHHeHHsI OT 3apsAAHOI U[eTKH MNOoTeHlHaJ TpaHclopTepa CTaHO-
BHUTCSI OTPHLATE/bHBIM.

Ecau npu pabGoTe remeparopa HCHOJB3YIOTCH LIETKH, NepeKPHBAIOLIHE
He MeHee HSTH TPAHCIOPTEPOB (ILHPOKHE 1IeTKH), NOTeHIHaJ TPaHCIop-
Tepa, NepeMellaloUlerocss K pPa3psiiHOH CHCTeMe, NPAKTHYECKH He MPeBbl-
mwaer BeadudHbl Ug, a mpu oOpaTHOM MepeMelleHHH (K cHcTeMe BO30YIK-
JeHHus1) ero MOTeHUHaJ TPHMEPHO PaBeH HYJIIO.

CpaBHeHHe 3KCIEpPUMEHTAJbHOH KPUBOH pacnpejesieHHsl NOTEHLHAJOB
C 3aKOHOM pacrnpejeseHus, MOJYyYeHHBIM pacyeTHHIM INYTE€M COIVIACHO CO-
OTHOILEHHSAM, BbIBeJeHHBIM B [3], AaeT JocTaTouHO Xopollee COBIAAEHHE.
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Puc. 1. OcnmiorpaMMbl pacrpefieeHds noreHuuastoB npu Us<Ux

Pacnpenenende NMOTEHIHAJOB TPaHCNOPTEPOB
Npu NPHHYAMTEJbHOM 3aJlaHHH MOTEHLHAJOB MO CTATOPY

Cratop ¢ NPHHYAHTEJbHBIM paclpeieseHHeM IOTEHIHAT0B  MOXKeT
ObITh BHINIOJHEH JABYX BHU/JOB: B BHJe METAJJJIHUECKHX TJIACTHH — CEKTOPOB,
COe/IHHEHHBIX ¢ AaKTHBHBIM JeJHTesJeM, ¥ B BHAe CJaabompoBOISIIHX [IO-
BepXHOCTeii. B mnepBoM ciydyae NPH TLLATEJbHOM BBIIOJHEHHH JEJHTE s
HauboJsiee NPOCTO IOJYUYHTH KOHTPOJHPYEMOe pachpeleseHHe TMOTeHIHA2
no craropy. Ilostomy B mepByio ouepeib paccMOTpPeHO pacnpeieseHHe Io-
TEHIHAJIOB TPAHCIOPTEPOB CO CTATOPOM M3 MeTaJJHYeCKUX CEeKTOPOB,
COEIHHEHHBIX C AKTHBHBIM JeJuTeJeM, W 3aTeM CO CTaTOPOM M3 CTeKJa.
[IpuueM, ecau 0603HAYHTHL BeJHUHUHY HaAMPSIKEHHST BO30YKIEHHS, COOT-
BETCTBYIOLLYyI0 TOYKe 3aruba XxapakTepHCTHK Iliz=1(Ug) uepes 2Uyg, TO
OCHHJIIOrPaMMBbl pacnpejesienust rnoreHuuadoB npu Ups<<Uyx u Up>Uy
HMEIOT HEeCKOJIbKO pPasJ/IHUHBbIH Xapakrep.

a) Hanps:xkeHue B030YXKIeHHS MEHbIIE KPUTHUECKOTO.

OCU,HJUIOI“paMMbI pacnpeneﬂeHHH NOTeHIHAaJOB MO BHAY NPAKTHYECKH
He OTJIHYAIOTCS OT OCHMJJIOTPAMM C INPOBOJASILIUM CTATOPOM IpU paboTe
refepaTopa ¢ HIMPOKHMH IIETKAMH IPH OJHHAKOBBIX YCHOBHSIX C KOHIYK-
IHHOHHOH cxeMo# Bo30OyxIeHHs. Ecau cxemy B030YXKIEHHSI H3MEHHTb Ha
HHAYKIHOHHYIO, TO INOTEHIHAJ TpaHCIopTepa, COeJIHMHEHHOro CO IIEeTKOH
BO30OyxK/aeHHus, pased 0 U NPH JajbHeHdlIeM MePeMEUIeHUH K paspsaHoi
cucreMe JuHeHHo Bo3dpacraerT Ao Us. Ilpu coenunennu c paspsamHoi uier-
KCH IOTeHIHas TpaHcmopTepa nazaeT no 0, a npu mepeMellleHHH K CHCTe-
Me BO30Y:XK/1eHHUs JHHEHHO H3MEeHSeTCS aHAJOTHYHO H3MEeHEeHHIO IOTeHIHa-
JIOB cTartopa.

IIpu pabGore reHepaTopa co CTaTOPOM H3 CT€KsJa B YCTaHOBUBIIEMCH
pexume (710 MHUHYT mocje H3MeHeHUs pexuma pabotol uian Uy) ¢ KoH-
AVKIHOHHOH cXeMOi BO30OYXKIeHHS 3aKOH pacnpeieseHdss MOTEHIHAJ0n
TPAHCIIOPTEPOB CTAHOBUTCS TAaKHM JKe, KaK U NpH paboTe C MPOBOASLIHM
MJIH CeKTOPHBIM cTatopamu. OcuuanorpaMMmbl ¢ HHAYKIHOHHOH CXEMOil
BO30YXK/IeHUsT aHAJOTHYHBI 110 BUJAY NpeacTaBJdeHHbIM Ha puc. 1, 6. Cieny-
€T OTMETHTb, YTO B KPHBOH pacnpejejeH’si MOTEHI[HAJ0B JJsi CEKTOPHOIro
1 cnabomnpoBojsllero CTaTOPOB HMMEIOTCS He3HAUHTeJbHble MYJAbCAllHH,
YUC/J0 KOTOPBIX paBHO OOLIeMy uHcJay TpaHcHopTepoB. JIJisi CEKTOPHOrO
craTopa MNyJbcallid HECKOJbKo OoJsbllle H3-3a JAUCKPETHOH CTPYKTYPHI ca-
MOTo cTaTtopa H IPOMOPLUHOHAJBHBI YHCJY 3JE€MEHTOB cTaTopa.
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Puc. 2. OcuuijorpaMMmbl pacnpefieseHus noTeHnualoB npu Us>Usx

6) Hampsixenue B0o3GyxKaenusi Gosble kKpuTudeckoro. Ocuumanorpam-
Ma pachnpefeseHusi IOTEHI[HAJOB JIPH CEKTOPHOM CcTaTope (KOHAYKIHOH-
Hasi cxeMa BO30yKJeHHs) C IIMPOKHUMH LleTKaMH IIpeAcTaBjeHa Ha
puc. 2, a. B otamune ot ocuuagorpamm npu Uz<Ug aaech moc/e BbIXOAA
TpaHCIOpPTEPa H3 CHCTEMbl BO30Y:K/IEHUS NMOTEHLHaJ TpaHCIopTepa He-
CKOJIbKO CHMZKAeTcsl, Bo3pacTasi BHORb IIPHU MOAXOJAe K Pas3psAHON CHCTEME.
OpHako mpu TOAXOJAe TpaHCIOpTepa K Pa3psAJHOH LIETKe ero MOTeHIHaJl
HuxKe Usg.

OcuuasorpaMma pacnpejiesieHdsi ¢ HHIYKUHOHHOH cXeMoH B030yxXK-
JIeHHs1 TpejacTaBjeHa Ha puc. 2, 6. Ecaun Tenepb 3aKOpOTUTb HCTOYHHK BO3-
OyzKJIeHHs], TO MOTeHIHAaJbl TPAECIOPTEPOB He NPUHHMAIOT HYJEBOro 3Ha-
gyeHHusl, Kak 3To Oblio nmpu Hu3kuX Uy, Ocuuanorpamma pacrpenesneHus
IIOTeHIHAJOB B 3TOM CJydae nojaoOHa mpejacrasjeHHoil Ha puc. 2, B. Ilo-
JIIPHOCTDb IOTEHIMAJOB TPAHCHOPTEPOB NpU 3akopoueHHoM Uy Bcerjaa mnpo-
THBOIOJIOKHA 10 3HAKy MOTeHI[MajaM TPaHCIOPTEPOB B MPEAbIAYLIEM pa-
Oouem pexuMe.

Ilpu 3ameHe CEeKTOPHOrO CTaTopa CTEKJOM 3aKOH pachpe/eneHHs Io-
TEHIIHAJIOB 10 POTOPY HECKOJbKO CJ0KHee, HO OCHOBHBIE 3aKOHOMEPHOCTH
W3MEeHEeHHs] B YCTAHOBUBIIEMCSl pPeKHMe AH2JIOTHYHBI OMACAHHBIM g5 CeK-
TOPHOTO CTAaTOpA.
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PacnpeneneHde NOTEeHUHAJAOB TI0 POTOPY
NPH AH3JEKTPHYECKOM CTaTope

Brio paccMOTpeHo pacupejeneHHe MOTEHIHAJOB TPAaHCIOPTEPOB B re-
HEpaTope CO CTAaTOPOM, BBHINOJHEHHbIM H3 OprcTek/aa, a Takxke npu pabote
reHepaTopa ¢ OJAHHMH HHAYKTOpaMH. 3aKOH pacnpeie/eHHsl NOTeHIHaJ0B
CO CTATOPOM H3 OPrCTeKJa HOCHT CJYyYaHHBIH XapakTep, H3MeHSIOLIHHCS
NPH KacaHHH CTaTopa 3a3eMJEHHBIMH MpeAMeTaMH, a TakKke C TeyeHHeM
BPEMEHH H NPEHUMYIECTBEHHO Pe3Ko HepaBHOMEPHBIH.

HepaBHomMepHOCTh pacmpefiefieHHst MOTeHUHas 0B TeM OoJgblle, uyeM
Goabllle NPHIOKEHHOe HaNpsiKeHHe BO30yKIAeHHA. IT0 XapaKTepHO Kak
A KOHAYKIHOHHOH, TaK M JJs WHAYKHHOHHOH cXxeM B0o30y:xaeHus. [lpn
paboTe reHepaTopa C OJHHMH HHIYKTOpaMH OCLMJJOrpamMMma pacnpeje-
JIeHHsl TIOTEHLHAJIOB TPAHCHIOPTEPOB (LIHPOKHE LIETKH, KOHAYKIHOHHAS CXe-
Ma BO30yxKJAeHHs) TpeJcTaBjeHa Ha PHC. 2,T NpPH HaANPSXKEHHH BO3OYXK-
JeHHs1 HeckKosbko OousbiieM Ukg.

TloreHuuan TpaHcHnopTepa, COEAHHEHHOrO CO IEeTKOH BO30YKIAEHHS
paBeH moTeHuuany 3Tou 1eTkH. [Ipu nepemellend K pa3psiiHOH CHCTeMe
ero INOTEHIHAaJ pe3Ko Bo3pacTaeT, 3HAuUUTeJbHO mpeBocxoAsi Us, U HMeeT
MAaKCHMyM B TPOMEXKYTKe MexXJ1y HHAYKTOpamMH. B paspsiaHoil cucTeme
TPaHCNIOPTep HEMOCPeJCTBEHHO INepej] KOMMYyTalHeH HMeeT IOTeHLHads,
O01u3Kuil K BequuyuHe Usg.

[Ipu mepemelleHMH K cHCTeMe BO30YKIeHHS, NMOTeHHHAJ TpaHCIOpTe-
poB mpu Us<Ug paBHbl HyJ10, a npu Up>Ug OTAHYHBI OT HYJs H TeM
Goapme (mo abcoJOTHOMY 3HayeHHI0), dyeM Gosblue Usg.

OOcyxK/ieHne pe3yJbTaToB

[TonyyeHHble 3KCHepPUMEHTAJbHBIE J2HEbIe MO paclnpeeeHHI0 TOTeH-
uuanos TpancmoprepoB 1o poropy npu Uz<Ux A0CTAaTOYHO XOPOLIO CO-
raacyloTcsi ¢ KayecTBeHHBHIM pAacCMOTPEHHeM XapakTepa pacnpeiejeHus
MOTeHIHAJOB Ha OCHOBE MeTOJa 3JeKTPOCTATHYECKOH AaHaJIOTHH.

Paccmorpenne xapakrtepa pacnpeiesieHdss TOTEHLUHAJ0B TPaHCIOPTe-
pos mpu Us<Ug u Uz>Uyg noka3piBaeT, YTO 3TH PEXKUMBI TOJKHBI HMETb
CyllecTBeHHOe pasjuure B (PU3HUECKUX IIpolieccax, CONPOBOXKAAIOUUX Ppa-
6oty reHepaTtopa, HecMoTpsi Ha To, yTo A0 U < 2Ug coxpansiercsl JHHEH-
HOCTb XapPaKTePHCTHKH KOPOTKOrc 3ambikaHusi. IIpu opueHTHpOBOUHOMH
OlleHKE Be/JHYMHA CPeJHero 3HaueHHs HOPMaJbHOH COCTABJAAIOIIEH Hanps-
JKEHHOCTH 3JIEKTPUYECKOro IoJisi B 3a30pe pPOTOp-cTaTop (NmpU MeTaJlsH-
yeckoM, ceKTopHoMm u caabonposoisiiiem craropax) aas Us=Ug mnoay-
yaercst Egp cp.=18-+20 kB/cM.

YuuTeiBasi, YT0 MAKCHMaJbHOE 3HaYeHHE HaNPSKEHHOCTH 3JeKTpuye-
CKoro moJiss B 3a3ope Oyjaer OoJsblue cpeaHero, e€cTeCTBEHHO MPeInoJio-
KHUTb, uTo mpu Uy > Ux B 3a30pe BO3HUKAIOT KPHTHYECKHEe T'DaJHEHTHI,
BbI3bIBAIOLI[HEe TIOBBILIEHHYI0O HOHU3AIHIO Trasa.

Hanuuue nocratouno 6oJplioro KoJauyecTBa HOHOB B 3a30pe INPUBO-
JUT K TOMY, YTO NOCJeJHHe NOJA ASHCTBHEM 3/eKTpHUYecKoro monas OyayT
OCaxK1aThCsl Ha NOBEPXHOCTH MAHW3JEKTPHKa poropa M Ha crartope. [lpi
5TOM Ha TOK OT HCTOYHKKa BO30YIKAEHHsI TO JAeJHTeJI0 cTatopa Oyner
HaKJ/JaJblBaTbCsl TOK OT ocaxJaeMbix HoHOB. O BeauunHe W HanpaBJeHHH
TOKa OT OCa)K/J1aeMblX HOHOB MOXKHO CYAUTb MO 3aKOHY paclpeeseHHs]
MOTEHIMAJNIOB CEKTOPOB CTAaTOpa IpH KOHAYKIHOHHOH CcHCTeMe BO30YyKae-
HHS, KoOrja 3a3eMJieHbl KaK BBICOKOBOJBLTHBIH HHAYKTOP, TaK W HHAYKTOP
BO30YK/IeHHS.

[Ipu #anpsikeHun Bo30OyxKAeHHsT 6 k8 (LIMPOKHE ILETKH) MOTEHIHA)
CEeKTOPOB, PacCHOJIOXKEHHBIX IMOCpeJHHe MexXAy HHIVKTOpaMH, paBeH 2,5 k6
A48 Bocxonsiuien BerBH M 1,2 k8 nasi cxoasiuei. [Ipu pabore 6e3 cratopa
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C OAHUMH HHAYKTOPAMH KpHTHUECKHE FpafAHeHTbl MOfABJISAIOTCS npu OoJee
HHU3KUX HaNpsiKeHUsIX - BO30OYKIeHUS H3-3a CHUJIBbHOH HEpaBHOMEPHOCTH
3JIeKTPHYECKOro MOJIsI B 30HE BBIXOAA TPAHCHOPTEPOB M3 00/1aCTH HHAYKTO-
pos  (puc. 2,r). IlonTBep:kaeHneM HaJauH4HS 3apsAJ0B Ha JH3JIEKTPHUECKOM
noBepxHocTy portopa mpu Up>Uy ' ABASETCS BOSHUKHOBEHHE MOTEHIHAJA

Ha Tpd4dHCIOpTepax IpH OépaTHOM Xo4e, a TaKxXe HaJH4YHe IIOTEHIHaJa Ha

TpPaHCIoOpTepax NpH 3aKOPOYEHHOM HCTOYHHKe BO3OYXKIEHHs, €C/IH Iepen
ycraHoByieHuem 3akKopoTkKu Up>Uk.

KauecTBeHHOE COBHAJAeHHE OCIHUJAJOIPAMM pacipereseHuss IMMOTeHIHa-
JIOB TPAHCIOPTEPOB MNPH CEKTOPHOM CTaTOpe M CO CTEKJIOM B YCTAHOBHB-
IemMcsi pekumMe TOBOPHT O TOM, YTO U 3/eCb HUMeeT MeCTO MOHH3alHg rasa
B 3a3ope. HeauHeiiHocTh pacmpejesieHusi iloTeHIHaJa BbI3BaHA HEJHHEH-
HbIM pachpejesieHHEM MOTeHIHaJa Mo CTAaTopy 8a CYeT TOKa, BBI3BAHHOTO
MOHAMH ocaxKjaeHuss Ha cTeksae. CyliecTBeHHbIM (aKTOM, TMOJATBEpPKAAIO-
IIMM HaJMYMe 3apsjga Ha IOBEPXHOCTH MAil3JeKTpUKa poTopa, - sBJAAeTCHd
Take TO, 4To NpH HampsiKeHud Bo3Oyxkaeuuss Uy > 2Ux B 3a30pe poTop-
cratop B O0JIACTH Kak BBICOKOBOJIbTHOIO HHAYKTOpPa, TaK W HHAYKTOpa
BO30YyK/JeHUss MPH 3aTEeMHEHHUSIX BHJAHA HHTEHCHBHAs KOpPoOHA, pacnpo-
CTP&HSIOLIAsICS Ha Bechb 3a30p MO Mepe MAJbHEHIIero yBeJHYeHHS HaANpd-
JKeHHUsT BO3OYIKIEHHS.

Pacnpenenenue noteHuuasa M €crecTBeHHasi nepe3apsiika

CorsiacHo JaHHOMY B [0] OOBSICHEHHIO $SIBJIEHHSI €CTeCTBEHHOH mepe3a-
PANKH 3TO SIBJIEeHHE HMeeT MeCTO NPK Y3KHX LIeTKaX H 3akKJaouyaercd B
HEKOTOPOM YBEJHUEHHH TOKa reHepaTopa 3a CueT BJHSHHS COCEeJHHX 3a-
PSIKEHHBIX TpPaHCIOPTEPOB. JIBJeHHEe eCTeCTBeHHOH mepe3apsiaKH JOJKHO
OTCYTCTBOBATb MNPH LIHPOKHX LIETKAaX, NMEPEKPBIBAIOIHX OJHOBPEMEHHO He-
CKOJbKO TpaHcrmopTepoB. lIpu MeTassiMyeckoM CTaTope 3aMeHd HIMPOKHX
IETOK Ha Y3KHe TPHBOMHT TPH MPOYHX PABHBIX YCJAOBUAX K YBEJTHUEHHIO
MOTEHIMAJIOB TPAHCIOPTEPOB MPH HX MIPSIMOM XOJ€ M K IOSIBJEHHIO NMOTEH-
nuaja oOpaTHOoro 3HaKa Ha TpaHcmopTepax InpH uX o6paTHOM Xone
(puc. 1, a).

Puc, 3. OcnuiiorpaMMbl pacnpejesieHHs NOTEHIIHAJOB DPH OTCYTCTBHH
(a) u Haauuuu (6) eCTeCTBEHHOH uUepe3apAaKH.
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Ha puc. 3,a mnpeacraBaeHbl OCHHJIJIOTPAMMBI paclpefiesieHusi MOTeH-
{HAJI0OB TPAHCHOPTEPOB IIpH MeTaJJIMYeCKOM CTAaTope, KOorjaa 3a 3apsigHON
I1eTKOH yCTaHaBJHMBAJHCbL JABe padpsauble mupokue weTkH npu Us<Ug.
Ecaun npu mpounx paBHBIX YC/JOBHSIX 3aMeHMTb HEPBYIO Pa3psiAHYIO LIETKY
Ha Y3KYy10, TO OCHHMJJIOTpaMMa NpPHUMeT BHJ, NMPeACTaBJeHHBIH Ha puc. 3, 6.
3/ech MOTeHIMA/J TPaHCIOPTEpa MOcje OTCOeIHHEHHs €ro OT IepBofi pas-
PAAHOH 1IETKH H3MEHseT CBOH 3HAaK Ha OOpaTHBI MO CPaBHEHHIO C TeM,
KOTOPbIA OblI y HEero A0 COeAHMHCHHS CO IMeTKOH. l3MeHeHHe 3HaKa MOTeH-
Hajga TPAHCIHOPTEPOB SIBJASETCS HAIrJISIAHBIM  [0Ka3aTeJbCTBOM SIBJIEHHS
2CTEeCTBEHHOH nepe3apsaiku. MOXKHO OTMETUTDb, YTO 3aMeHa IIHPOKHX IIETOK
Ha y3KHe BO BCeX JPYTHX 3KCIIepHMEHTax AaeT Tako# ke 3(p(deKT, To ecTh
yBeJHYHBAeTCss abCOMIOTHOe BHAYEHHe MOTeHLHaJa TPaHCHOPTEPOB NMPH HX
npamom u obpatHom xone. Ilpu srom mas cayuaeB Uz>Uy MakcuMyMm To-
Ka JIOCTHraeTcss NP MeHbIIMX 3HaueHHaX Up W NpUMEPHO paBeH MaKCH-
MaJlbHOMY 3HAUYEHHIO TOKa INPH WHMPOKHX LUETKAaX /s NPOBOASAULIEro, CeK-
TOPHOro u caabompoBoasiuero cratopoB. Takum obGpasom, mosiBleHHe KpH-
THYECKHX HAMNPsKeHHOCTeH 3JEeKTPHUYECKOTo IMOJs B MEPBYIO ouepelb 00yc-
JIOBJHBAETCsl BEJWYMHOIN 3apsaa TpaHcrnoprepa.

BoiBoabl

Ha ocHOBe moJyueHHOro MaTepHasia MOMKHO CKa3aTb O pacnpejele-
HUHM TIOTEHIHAJIOB IO POTOPY Cleayiollee:

1. Bo Bcex cayuasXx MaKcHMAaJbHble I'PAJUEHTHl TMOTEHI[MAJa HAXOMAST-
Csi B 30HAX KOMMYTalHH.

2. JIas JM3JIeKTPHYECKHX CTAaTOpoB W mpu paboTe reHeparopa ¢ On:
HUMH MHIYKTOPAMU XapakKTepHO HaJ/IMuhe IIOBBIIIEHHBIX PA3HOCTEH INOTEH-
MaJoB KaK MeXIy TpaHCcnopTepaMH, TaK H OTHOCHTEJbHO 3a3eMJEHHBIX
3/1€MEHTOB, YTO MOATBEPKAAeT ux GecrepCrneKTHBHOCT.

3. MiameHeHHWe 3aKOHa pacnpefeseHds M[OTEeHIHAJOB TPaHCIOPTEPOB
npu moBbllleHHBIX Uy BBI3BAaHO HOHU3ALMOHHBIMH SIBJIEHHSIMH B 3a30pe po-
TOP-CTaTOoP.

4. Vonusauusi B 3a3ope HacTynaeT npuH MeHbIIHX Us, ecau nposiBas-
eTcst 3G @eKT ecTeCTBEHHOH Iepe3apsiiki, 4TO Bcerga MMeeT MeCTo Npi
paboTe reHepaTopa ¢ Y3KHMH LIETKaMH. 5
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