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C nosiBjeHHEM HOBBIX (OPM 3J€KTPOHHO-HOHHOH TEXHOJIOIHH, OCHO-
BAHHBIX Ha HCMNOJb30BAHHH CHJ  3JEKTPUUYECKOTO T10Jisl, HaXomAT BCC
Ooabliee TPHMEHeHHEe 3JeKTPOCTaTHUYeCKHe TeHepaTopbl, Pa3HOBHIHOCTHIO
KOTOPBIX SIBJASIIOTCSI U T€HepaTopbl ¢ TpaHCNoOpTepaMH-NPOBOAHHKAMH, IO-
melteHHBIMH B Au3sgaekTpuk (DCI'C). IlpeobpasoBaHue 3Hepruu B Mocjael-
HUX OCYLIECTBJSIETCS IVTeM TMepeHoca  3apsizZKeHHbIX  MeTaJlIHYeCKHX
TPAHCIOPTEPOB NPOTHB CHJ BHEIIHEro 3JEKTPHUECKOTO 10Jf. IDTO BHell-
Hee ToJie — 10Jle cTaTopa — BO3HMKaeT rnpu paboTe TreHepatopa Ha Ha-
rpy3Ky 3a cueT TOKOB yTEUKH, MPOTEKAIUHUX MO0 ¢a1ab0NpOBOASLIEMY CJIOK
OT HMHAYKTOPOB Harpy3ku K HHAYKTOpaMm Bo30yxkaeHusa. [lone craropa
IPUBOAMT K TOSIBJEHHUIO TaK Ha3biBaeMoil «peakuunu sikopsi» [1], xoTopas
B OCI'C nposiBnsier cebsi, BO-NEpPBbIX, B YMEHbHIEHWH TOKA Harpy3KH
C VBeJHUEHHEM ee HalpsixKeHHs (B TEOPHH XapaKTepuayercs Koa(pUUHeH-
TOM yBEJHUEHHsI HANpPSKEHHUS K ¢y ) W, BO-BTOPbIX, B OTPAHHYEHUH MaKCH-
MaJibHOH y/1e/JbHOH MOLIHOCTH TeHepaTopa 3a CYeT HOPMaJbHOI COCTaBJs-
IoULel 3TOro noJs.

Llenbto 1aHHOH cTaThu W SIBASETCS Olpe/eJieHHe KOMIOHEHT BEKTopa
HANpSKEHHOCTH MMOJSI cTatopa M KOI(D(HIMEHTa YyBeJHUYeHHs] Hamnpsixke-
HHSl B (DYHKLLHH T€OMETPHUECKHX M 3JEKTPHUYECKHX XapaKTepHCTHK pOTopa
M rasoBOro 3a3opa npu INPOU3BOJBHOM paclpeleseHnn NOoTeHlHa a BO.b
MOBEPXHOCTH cTatopa. B pabore npuHsATbl OObIUHblE B TaKHX CcJayuasix, Ha-
npumep, B [2], [3] monyuienusi:

. DnexTpuueckoe 1noJe paccMaTpUBaeTcs Kak KBa3HCTATHUECKOe.

2. Cucrema noJaraercsi JHHeHHOH, MHMIJEKTPHK poTopa H pabouad
cpeia OJHOPOAHBIMH M H3OTPOTHBIMH.

3. Tlosie cumraercs mnJoCKONapaJJiesabHbIM,

4. BunsiHme MeTa/uIMUeCKHX BKJIOYEHHI (TpaHCIOpTepbl) Ha ToJe
B 3a30pe He YUHUTBHIBAETCS.

B coorBeTcTBHM C mepeyHC/JeHHBIMH JONYUIEHHSAMH H TMOAPOGHO TOMY,
Kak 3TO clesnaHo B [2], npuHATAa MJsi pacueTa MoJs CrTatopa MoJelb
9CI'C, nokaszanHass Ha pHc. 1. 3Jecb POTOPY COOTBETCTBYET CJIOH TOJILH-
HOH 2d ¢ 1M3JIEKTPHUYECKON NPOHHIAEMOCTbIO € == €o€,, a T'a30BbIM 3a-

30paM —— CJIOH TOJILHHON & C €& = &3 =egoe; . BJHAHHe XKe cTaropa Ha

JJEKTPHUYECKOE T0JIe YUMTLIBA@TCA B PACUYCTHOH MOJAENHM TPAHHUHBIMIU
GYHKUHAMH

(P(d+6, x)=(p(—_d_69 X)_—‘U(X), (1)

¢ (% 0) =0y ) =Uy). (2)



KOHCTPYKTHBHO CTAaTOP, KaK MpPaBHJO, BBLINOJHSACTCS CHMMETPHUYHBIM,
u Toraa rpanuudas ¢yHkuus U (x) umeer nepuon 2/, rae [— paccrosinue
MeXKAy COCeHHMH TIIOJIOCAaMH, H pasJjoxKeHue ee B pan Pypbe He cojuep-
’KHT YeTHbIX rapMOHHK. Ec/iM ocb OpAHHAT pacnosiOXHTb NOCPeAHHEe MexK-
1y TOJIOCAaMH, TO €CTb MO JHHHH CHMMETPHH IOJS, TO
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rne (U, — U;) — pa3HOCTb TMOTEHLHAJOB MeXKJy TOUKAMH TOBEPXHOCTH
rraropa (y = d -+ §), JeXaluMH N0J COCEAHHMH TOJIOCAMH.
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Takum o6pasom, pacueT HoJs cTraTopa CBOAMTCS K peUIEHHI0 3ajaui
Jupuxse aas NpsIMOYroJbHHKA C TPEXCJIOHHBIM JH3JEKTPHKOM TNpH 3a-
nauubix ¢GyHkuusix U (x) u U (y) Ha rpaHumax.

YuuTbiBasg CBOMCTBA TPaHHYHBIX (YHKUHH, pelleHHe TMOCTaBJEHHOH
3aJlaud MOXKHO TIOJIYUHTb KakK CYMMY ¢ 4 ¢o pemeHHil ABYyX G6oJee TMpo-
CTBIX 3aJay AJg AaHHOM 006/1aCTH INPH HOBBIX TPAHHYHBIX YCJIOBHAX:

{mu+a>,x1=m—(d+6>,x1:U<x>—U(y>=U*(x>, o
P4 (y> O)= (frl(y’ l)=0a
@ [(d -3, x] = 23 [— (L +3), x] = U (y) = —;-(U.-Ug,

(5)

%2 (¥, 0) = o5 (y, L) =U(y) = 2‘—(&'1 i)

Tak kak @ = const Ha Bcell rpaHuue o6JaCTH, TO M BCe TOYKH
U,

BHYTpH obGsacTu OYAyT HMMeTb TOT Ke CaMblii TMOTEHLHAJ u 3a]aua

CBOJMTCS K ompejeseHuio ¢; (y, X).
[ToreHunas B i-M cJoe YAOBJETBOpsieT ypaBHeHHio Jlanjaca

vie® =0, (i=1, 2, 3). (6)

[To merony paszaeneHusi nepeMeHHBIX pellleHHe ypaBHeHHs (6) Oyaem uc-
KaTb coriacHo [4] B Buue psapa:

i (y, x)=S|AY%h ™ y + BOsp*" sin == x, 4

(O (y, x) 2[ Y B it (7)

K==}

kosbunnenter AL’ n BY, KoTOporo ompenessioTCs W3 rpaHHUHBIX YCIIO-
BHI (4) ® yCJOBHH CONpPSIXKeHHS Ha TPAHHLAX AHIJEKTPHKOB:

(1) 0 (2)
o0 (d, x) = o@ (d, %), &, 22! 9%
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CP(12) (— d, x) e CP(‘?,) (—d) x)) sza‘?l = &y a‘Pl v (9)
ay y=-—d ay y=~—d
Paznoxum dyuximio U* (x)B pag ®Pypbe Ha npomexyTke [ 10 CHHYCaM
(x) EBxsm (10)

k=1

rue

!
Bx = 27 jU (x) sin%ﬁ-xdx.

U {Teneps,"uTOGH 10Ny YuTh HEOGXOAUMYIO CHCTEMY YPaBHEHH(l 1/ onpeje-
aenusi AL u BY, samenum dyuxuuu 9" u U* B ypaBHeHusax (4), (8)
U (9) ux pALaMH U IPUPaBHAEM COOTBETCTBYIOLHE aMIJHTYAbl FAPMOHHUK.

Pewlenue 3Tofl cCHCTeMBbI J14eT:

A(;):Aff’.—.%ll—(S,——l)Sh2’%:d}, (11)

A= i B =0, (12)
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rue
Ne =Ch’if(d+8)+(s,— 1)sh’il’fdsh*$a,

= g,/e; = €y/83 = €, [e;
r -/ 1 _/ 3 p e

A BbIpaxKeHHs [AJig OlpeAe/eHHss KOMIIOHEHT BEKTOpa HalpsAKeHHOCTH
AJEKTPHUYECKOTO IOJsi B rasoBoM 3a3ope 6y1IyT HMETb BH][

w

_ shZy 4 (,—1)sh EachZ(y—a)
oy 0(91+9) = KB, [ [ [ sin ™ .

oy = Ch%f(d+6)+(a,—l)sh%ﬂdsh§;8

(14)
bl e ch’ll:y +(a,—l)shh—l'ldsh’;—ﬁ(y—~d)' ",
EY = —?’—0—9 — 72‘ 5 — Cos 7 x.
= ch%(d+8)+(e,—l)sh£;—c dsh%“ 3

(15)

Kosp¢uuueHT  yBeJMUeHHS HaNpsKeHHs Ky onpepeasercs B [3]
M3 pacuera MoJg CTaTopa, U B HalleM cJydyae MOXKHO 3amucaTh

@ Q Be ™
=20y 2 S S, (16)

U,—U, Ly {5 e i [
rie y=0, X =xo— KOOpJAHHATHl  TpaHCIoOpTepa, KOMMYTHPYIOLIEr0
B cucTeMe BO30yxKmeHHs. Kak BHAHO H3 NPHBEIECHHOTO BBIPAXKEHHS, Ky
6ymer Tem GoJblle, ueM MeHblIe oTHouweHus dfl, 8/l u e, [6s .
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M3 (14) u (15) caenpyer, 4To COCTaBJAIOIIHe HANpPsXKEHHOCTH MPHUHH-
MaloT MaKCUMaJ/ibHble 3HAueHHsl Ha TMOBEPXHOCTHAX cTaTtopa, y=-(d + §),
u taMm, rae E. umeer makcuMmyMm, E,— muHHMYyM, HAaoGOpOT, T. e. Kak Obl
HaxoasTcs B npoTHBodase, a E, Oyaer TeMm MeHblle, ueM MeHbue d/l,
€,/e5, H QyLIECTBeHHHIM O0Pa3oM 3aBHUCHT OT paclpelesieHHs TOTeHIHa 4
B TIOJYNPOBOJASAILEM CJOe CTaTopa.
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