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(Ilpencrasnena Hayusbim cemunapom Kadp. TO3)

EMKOCTHBIH TreHepaTop MOCTOSIHHOTO TOKAa SBJSETCH BbICOKOBOJIBTHHIM
annaparoM M AJIs ero HalaeXHo# paGoTel HYXKHO O6ecneunTs BHICOKYIO 3JeK-
TPHUECKYIO [POYHOCTb BCEX Y3JIOB 3TOH MAaUIHHBEL DJIEKTPUUECKash IPOYHOCTD
TeX WJIH HHBIX 3JIeMEHTOB KOHCTPYKIHH ONpENeasieTcsl He TOJbKO KaueCTBOM
AU3JIEKTPHKOB, U3 KOTOPBIX OHH H3FOTOBJIEHBI, HO H HANPSIKEHHOCTAMH 3J1€K-
TPHYECKOTO MOJIS BO BCeX YYACTKaX 3THX 3J1eMeHTOB. [IpH KOHCTpyHpOBaHHH
MalHH CJeAyeT NPHHUMATD DAL Mep IJs CO3MaHHs Hanbojee paBHOMEPHOTO
pacnpesiesieHus I'PAJHEHTOB NOTEHHHMAJ A U MX CHHXKEHHS B TeX 30HAX, Ile
3JeKTpPHUYeCcKasi MPOYHOCTh CPe/Ibl HaHMeHbIIas. :

Hnist uccnenoBaHns BAHMAHHS KOHCTPYKTHBHBEIX OCOGEHHOCTefl reHepaTo-
POB Ha BeJHYHMHY HANPSKEHHOCTH TOJIS B 30HAX C HAHMeHbLIEH 3/eKTpHue-
CKOH NMPOYHOCTBIO, a TaKikKe H3YYEHHS] 3aBHCHMOCTH 3TUX HaNpsKeHHOCTel
OT pexkHMa PabGOoThl MalIHHbI HEOGXOAHM COOTBETCTBYIOIMA MaTeMaTHue-
CKHMH anmnapar, NO3BOJSIOUIMI PEIUTh IOCTABJEHHYIO 3a4ady.

B naunHoit crarbe mpeasaraioTcsi NpHO/IHKEHHble aHAJATHYECKHE (YHK-
LHH, C JIOMOLIBIO KOTOPLIX JIETKO ONpeJeNsiOTCS HaNpPSKeHHOCTH 3JIeKTPH-
YeCcKOro noJisi B paGoyeM NPOCTPAHCTBE TeHepaTopa.

B psapge paGor [1, 2] Gblin npoussenensl NpUO/IHKEHHbIe aHAJHTHYE-
CKHe pacyeThl 3JEKTPHUECKOTO IOJsT MAUIMHbl HA OCHOBe NPHHIHUNA HAJOMXKe-
HHS M C IPUMEHeHHeM BapHAIUMOHHOIO MeToAa Purtua.

OrpaHuunMcst 3fech PaccMOTPEHHEM IIOJs JHIb B 3a30pe POTOP-CTa-
TOP, TAe 3JeKTpPHYecKas NPOYHOCTb Cpeldbl HAHMMeHbluas. [loTeHUHAaJbHAs
$yHKRUMA Qa5 3TO# obJjactu Obiia Haimena [1, 2] B Buge cymMbl cocraBiisi-
IOIHX OT 3apAfoB cTaTopa H poropa. Huike GymeMm onpeleqfiTh OTAENbHO
NPOEKLHI0 BEKTOPA HATPAMKEHHOCTH 3JEKTPHYECKOTO HOJIsi HA NOBEPXHOCTb
poropa (kacatesibHas NpoeKUHs Ey) H NPOEKIHIO, HePlIeHIHKYAAPHYIO 3TOI
NOBepPXHOCTH (HOpManbHasi cocrasistomas Ey). Jas ux Beluncienus npo-
nuddepeHUHPYeM NMOTEHIHANBHYIO QYHKIHIO IJIsi 3230pa COOTBETCTBEHHO IO
XHuy.

3y — ()Uo(x, }’) . 0Uco ) 0UP30 OUP6° .
Ev(x, )) _— oy = - oy - 0}’ - dy = (1)
= E,. + Eypa + Eyps.

MugekcaMi nomeuyeHbl COCTaBJfIOIIME OT 3apsiioB CTaToOpa H POTOPA,
a Uo(x, y) — noreHnuanbuas QyHKUMs A1s 006JacTH 3a30pa POTOP-CTATOP.
B (1) Bxoast crenyowmue GyHKUHH:

Ey%, y) = Uy 220 [F(1 — x2) + L(1 — x2)], @
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Use, B
Eyps = 2y (d —n) Fegn—r)|1 ° (4)

[locnenune  ypaBHenns cnpaBeAnuBn Agas  obaacty n < |y <d
—1g<x 1.

YunTbIBASE CHMMETPHIO NONS, KOOpAHHATHAS OCb X HANpaBJeHa MO OCAM
TPAHCIOPTEPOB B CTOPOHY BpallleHHsi POTOPA, a OCb Y — IEPHEHAHKY sApHa
NOBEPXHOCTH pOTOpPa M NPOXOAUT uepe3 CepeJHHy BHICOKOBOJbTHOTO HH-
AYKTOpa.

B dopmynax (2, 3, 4) npuuATH cieayiomde 0o603HadeHHs:

F=34,3(88n2+25+110m) (71124 611s) —
— 2,96 (11212 475+ 140m) (190, + 6114) ;

L=100(24n2+20-+5m) (191.+61,) —
— 14,32(112n%24+ 75+ 140m) (T2 +614) ;

A=16,45n%+18,1n2+3,62+4,9m (4,62n2+ 3,54) + 2,6m2;

M= (260n2+92+325m) [5 — (1 —a)*] —
— 5,77(8,84n2+ 54+ 11,05m) [13 — (1 — a)12];

N= (36,502 +28,4+45,6m) [13 — (1 —a)!?2] —
— 15(8,84n2+5,4+11,05m) [5 — (1 — a)4];

0,25¢, &, g .
Kl:m, m:"g(')‘(dz—“’lz)-

[Tepeunciennble K03GGUUHEHTH 3aBUCAT TOJBLKO OT Pa3MepoOB MallHNbl
¥ CBOMCTB JHM3JEKTPHKOB, H3 KOTOPHIX OHA BHINOJHEHA. DTH pas3Mephl, a Tak-
K€ KOODAMHATHI X, Y, B3ATHI OTHECEHHLIMH K pa3Mepy [, paBHOMY paccros-
HHIO MEXAY cepeIHHaMH COCellHHX HHU3KOBOJbLTHOIO ¥ BLICOKOBOJBTHOTO HH-
AyKropoB. B dopmynax o6o3naueHo:

2d — paccTosiuMe MeXIy CTaTOPHBLIMH IOBEDXHOCTSIMH;

2n — TOJNIUEA POTOPA;

2b — mMpHHA HHLYKTOPA;

2r — DMaMeTp TPAHCIOPTEPOB;

2a — paccrosinye MeXAy OCSIMH COCeJHHX TPaHCIOPTEPOB;

g0 — a0COJIOTHAS AM3JIeKTpHUYeCcKas INPOHULAEMOCTh Cpeldbl B 3a30pe

poTop-crarop;

€} — abcoJIOTHAst NIPOHHIIAEMOCTb AH3JEKTPHKA pOTOpa.

Tenepp, npoandpdepeHLHPOBAB TY XKe NOTEHUHANbHYI0 QYHKUHUIO [0 X, 3alH-
uleM ypaBHeHHe [J1si KacaTelbHOKN COCTaBJAIOUeH HaNpsKeHHOCTH 3J1eKTPH-
4eCKOro noJjs B 3a3ope.

oU(x, 0Ue 0Upao
Ex(x, y) = O(OJZ ) = T ox 01; - Exc + Expa ; (5)
Eio(x, y) = Un(D2x 4 2D, x%) + (6)
Uk (@2 — y?)[F2x(1 — x?) 4+ L8x(1 — x2)];
e Us
Expu(x, ¥) =2 @ =) | s —a=arrsn—a—amr + )

Unicy(m + n2) (F + L) .
T T T 1 e TN 1AM — 1 12N — 1))
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3necs f. = %ﬁ (Do ~+ Dpx? + Dyx*) — npubanxernas, annpoKCUHMHPYIO-

las pacrnpejesjiedHe NOTeHLHaJa BAOJb CTATOPHOH MOBEPXHOCTH, (QYHKUHA.

Ananuz QopMysn AJs HamnpsKeHHOCTeH NO0Jsi MOKa3biBaeT, YTO COCTaB-
JsI0LIHe, BXOAAIIHe B 5TH (OPMYJIb], ONPENENsIOTCS KaK reOMETPHUYECKHMH
napaMeTpaMy MalIMHBL, TaK H PeXHMOM ee paboThl. Tak, HOpMajabHasi CO-
CTaBasiiomias MMeeT caaraemoe . Eyns, KOTOpPOe MPOMNOPUHOHANBHO HAMpsIKe-
HUIO BO3Oyxnenus, a £y, — ompelensieTcsi HanpsKeHUeM Harpys3kH. Tperbe
cnaraeMoe UMeeT HoJee cnoxmyro 3aBHCHUMOCTb OT 00OUX HaNpsKeHHH H NpH
U, = U, obpaiiiaercs B HYJIb.

Ha puc. 1 npeacrasnensl rpaduku pacnpejiesieHuss HOpMaJibHBIX COCTaB-
JSIIOUIHX HaNpPSAXKEHHOCTH 3JeKTPHYECKOro MNOJs MO TOBEPXHOCTH pOTOpa
Y=n B 30He BBICOKOBOJBLTHOTO HHAyKTOpa. OHHU pacCuuTaHbl no ¢Gopmynaam
(2), (3), (4) nas xomkperHoro pexxuma U,=100 k8, U, =10 x8 reneparo-
pa C OTHOCHUTEJbHBLIMH pazMmepaMu d= 0,067, n=0,06, r—0,0033, g1=4 g,
[=15 cm. [lnsa Touek C OTpHUATENbHBIMH OpAMHATAMH x B dopmyse (3) cae-
AyeT OpaTh HUKHHE 3HAKH.
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[ns gpyroro pexuma MallnHb COOTBETCTBEHHO H3MEHSITCSI COOTHOLLE-
HHSl MEXJy OTAEJbHbIMH COCTABJSIOIIMMH HANpsiKEHHOCTH, HO XapakTep
KPHUBBIX COXPaHHUTCH.

Ecan reneparop 6ylle’l‘ HMeTb Jpyrue pasMmepsl, TO, KPOMe H3MEHEHHsI
CBOEll BeJIMYUHEI, COCTABJAIOLINE ellle MOIYT H3MEHHTb KPYTH3HY.

Kacareabible COCTaBJIAIOIINE HANPSAXKEHHOCTH 3JEKTPHYECKOTO 110 Ha
IOBEPXHOCTH POTOpa B TOH 2Xe 30He H JJ1s1 TOTO XKe TeHepaTopa OnpeieseHbl -
no ¢popmyaam (6), (7) u nocTpoeHsl Ha puc. 2 cHJIOIHLIMU JHHUAMH. Kak u
B NpeJIbIAYIIEM CcJyyae, HANPSI?KEHHOCTh 3aBHCHT OT pekuMa paboThl H OT
reOMeTpHUECKUX pa3mMepoB MamuHbL. Eciau npocymmuposats Eyp U Ey, TO
pe3yJbTHpylolllas KpuBas OyJleT HMeTb BeCbMa CJOXKHYIO (GOPMY W Ha HeW
MOXKHO 3aMETHTb HeCKOJIbKO 3KCTpeMaJsbHEIX TOYeK. YYacTKH POTOPHOM mo-
BEPXHOCTH C MaKCHMaJbHBIMH HAaIPSI)KEHHOCTSMH OMPEIENsIOTC PekKUMOM
paGoTLi TeHepaToOpa M NPH ero M3MeHeHHH OYAyT nepememtatsesi. Tax, cyas
00 PHC. 2, KacaTesJbHasi COCTABJSAIOMAS HANPSIKEHHOCTH OyaeT HaubGOJblIe
M NpPHMEpPHO OJIHHAKOBOH HEMOCPEICTBEHHO I10J MHAYKTOPOM H B CpepHel
4aCTH NTOBEPXHOCTH POTOPA MEKIY MHAYKTOPAMH.
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-Ha 3TOoM e pHCYHKe MYHKTHPHBIMU JIMHHSIMH NpeNCTaBJEHBI COOTBET-
CTBYIOILME rpadHKH HanpAXKEHHOCTeH, NOoJy4eHHble Ha MOJeNd paccMaTpH-
BAeMOro reHepaTopa B 3JCKTPOJHMTHUECKOH BaHHe. XapakKTep KPHBBIX M HX
aGCONIOTHBIE BEJHUUHBI MOJYUHIUCh OYeHb HOXOKHUMH, UTO CBHIETEIbCTBYET
O IpHeMJIEMOH AOCTOBEPHOCTH HpeldjaraeMbix GopMy..
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Puc. 2

K ckasanHomy mo6aBum, uto £y, u Ey. B 3HauuTeJbHOH Mepe onpeje-
Jas10TCA (POPMOH KPHBOH paclpelie/ieHHsi MTOTCHIIHAJOB, Ha CTATOPHON NMOBEPX-
HOCTH, a KOHKpeTHee, ANNPOKCUMHUPYIOLIMM 3TO pacnpefeseHHe MOJUHO-
Mom fe.

B 3akgioueHne MOKHO cHesaTb BBIBOJ, YTO Ha OCHOBE BapHALHOHHOIO
MeTo/lla pacyeTa 3JeKTPHYECKOTrO IMOJsT MOXKHO NMOJYUYHUTh BeCbMa NpOCTBIE
1 ya00OHble A/ NPAKTHYECKOrO NMpPHMEHeHHs B HHXKCHEPHOH NpakKTHKe aHa-
NUTHYECKHe GOpMYJbl A HCCJAeNOBAHHA HANPSAKEHHOCTH 3JEKTPUUECKOro
noJs B 3a30pe pOTOP-CTATOP eMKOCTHOTO TreHepaTopa MOCTOSIHHOIO TOKa.
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