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K NMPOEKTHPOBAHHIO BECKOHTAKTHOIO IMy
NMEPEMEHHOI'O TOKA

M. JI. HOCTBIPEB, A. H. CKHOPOCIIEIIIKHH

(PeromMeHnjoBaHa HaydYHBIM CEMHHApoM Kadelp 3JIeKTPHYECKHX MALIHH
M 00LeH 2JIeKTPOTEXHUHH)

DecKOHTaKTHHIH 3N1eKTPOMAUIMHHBEIN ycHauTesb DIMY nepeMmennoro
TOKa COCTOHT M3 CHHXPOHHOTO TeHepaTopa ¥ aCHHXPOHHOTO mpeo6pasoBa-
TeJs YacTOTHI, BpallaeMblX NPUBOAHBIM ABuraresaem [l, 2], BAMY gaer no-
BLIIIEHHYIO YaCTOTY Ha BBIXOJe, HMeeT XOPOIIHe PeryJIHpPOBOUHBIE M JAHHA-
MHYECKHE CBOHCTBA M MOXKET HCIOJb30BAThCl B KAauecTBE ABTOHOMHOTO
reHepaTopa MJH YCHIHTeNst — IMpeoGpasoBaTeist 4acTOTHI.

Jasa cauKeHust rabapHuTOB U Beca YCUJMTEJS ero KacKajlbl COBMEL[aoT-
c B ONHOM MarHutonpoofe. [1poeKTHPOBAHUIO OAHOMAIIWHHBIX Tpeodpa-
30Batesiell, Ile COBMEIeHbl TeHepaTop U IIPUBOAHON ABUTATE b, OCBSIIEHb
paboter B. C. Hesokmenosa, B. M. IlaBaunuua, B. C. Hepcecsina u pazg
apyrux [3, 4, 5. B BOMY coBMewmaiorcs Kackajabsl reHepaTOPHOH  YacTH.
Takoe coBmeledue, a Tak:e ydyer clenH(pHUUecKuX TPeGOBaHHMH XK YCHIHTE-
JH0 HaJarawT pAl oco6eHHOCTeH HA ero NpOEKTUPOBaHHE.

B mnpensaraemMoll craTbe OCHOBHOE BHHMaHHE yNeJeHO BHGOpPY 3JeK-
TPOMATHUTHBIX Harpy3ok bIMY.

Pacnpenesenne 31€KTPOMArHUTHBIX HArpy3soK MexkAy COBMeEL[eHHBIMH
KacKajaMH Xapakrepusyercsi KosbdullueHTaMu
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IIpumeuanne 1. Bece dopmynabl aanm B cucteme eguHun CH. Ve-
JIOBHbBle, 0O003HAUEHUS] NIPUBGIEHBl B KOHIE CTATbH.
2. 3nech W gajgee MHAeKC 1| orHocuTes K | Kackamy, HEgeKC 2 —
KO 2 Kackany.

[To xonctpykuun BIMY ananoruyen cepuiHbIM ACHHXPOHHBIM JBHTa-
TeqasM. O1Hako B OT/IMYHE OT MOCMEIHHX B TEIJIOBOM OTHOINEHHH HaUBO-
Jlee 3arpyikeHbnl poTopHble oOMoTkn BIMY. Tlostomy nox cymmaphoi sin-
Hefino#t Harpyskoii BOMY caenyer nonumarh auHeldHyI0 HArpy3Ky 06MOTOK
poropa. Ona BbiOHpaeTcsas B MNpefenax, COOTBETCTBYICUMX — aCHHXPOHHBIM
ABHTATeNsIM TAKOH K¢ MOILHOCTH H HCHOJHEHHS,

MarnutHas uuayKuus B 3a3ope BAOMY MokeT BRIGUDATbCA [OHHKEH-
HOl ¢ ydyeroM Tpefyemoil dopcupoBku Hampsixenus. Hanpumep, npu
[,5-kpaTHolt (opcHpOBKe HHAYKUHS BbIOHpaeTcs OKoAO /3 OF MHAYKIHH
COOTBETCTBYIOLNErO0 AaCHHXDOHHOrO JABUrarteJis.

Kosdbhunuuent Cp MOKeT BapbUPOBATHCS Npu Npoektuposauuu. Iloka-
JKeM, UTO B 3TOM cayuae Kos@duunueHtT Ca Helb3sd BHIOHPATL MPOH3BOIBHO.

/leficTBuTeIBHO, M3 YCIOBHSI paBeHCTBa 4Hc/ada (a3 H TOKOB POTOPHBIX
00OMOTOK BBITEKaeT CONTHOIlIeHHe
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ITocrenHee BoipaxeHue (4) coBmazaer ¢ noayyeHHnim B. C. Hosok-
uieHoBbIM [3], HOo KO3 duuKeHT Ky uMeeT apyroe cofepiaHHe.

Mrak, 3apaBiiuch CyMMapHO#H JUHEHHON Harpy3koil poTopa, HHAYKUH-
eil B 3a3ope H ko3 puuuentom Cg, onpenensiem no gopmyaam (i, 4) snek-
TPOMATHHTHBlE HAarpyskH kKackaacs BIOMY.

Paccmorpum BausgHue koadduinenta Cp, XapakKTepHOro /AJas COBMe-
LEHHBIX MallMH, Ha OCHOBHBIe TapameTrpal bIMY. 4

OmnpenenyM napamMeTpsl YCHJIUTEJNd NPU 3aJaHHBIX pa3Mepax,

[Tonnas momnocTe BIMY.

T K og
VQ—KES .

U3 pexkTopHOH amarpammpl (puc. 1), npeHeGperas yrjom y, onpeme-
aseM

Poux = D?1 A4 B;, ns. (5)

Fo— )/ FR, — (Fzcos ¢)* — Fesine.

Orcrona AuHellHast HArpy3Ka BHIXOAHOH OOGMOTKH

F ; N .
Ay = A)E"__L — E_‘g ‘/ A ( KBy, cose \2 KB sing ,
Kmsf'Rz Kos D D

rae

K, —
? toKoy
Kosdouunent yeuneHus BIMY 6Ges oGpaTHO# cBA3M
P
K, = — BEX_
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Bblpa3uB TOK H CONpOTHBJeHHe OOMOTKH BO3QYXKJAeHHs yepe3 Yy/eJsbHble
HAarpysKH H pa3Mepnl MAIIHHBI, MOJYUHM

p
K. — BBIX .
Y w=(e + %)DjAs (6)

3 BekTopHOH AMarpaMMbl YCHAUTE/S

A = 2V 2Ke, A,‘/l L+ (K3861)2_|_2K3BBICOSQR |

‘—:Kf AID AlD
rne
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Puc. 1. Bextopnaa gmarpamma BOMY

COS‘PRZ]/I——(%—)Q ,
N m2 2/
—_ V 28/KH1P1

K. =
’ poKo,

BricTpojeficTBHe yCHJIHTeNsi XapaKTepU3yeTcss 3KBHBAJEHTHOH MOCTO-
SIHHOH BpeMeHHU [6] )
_ mp KiZA; D7 e )

, - CpKe \2 ,
2 Keupit | 14+ (20 || 4=

Ho6poTHOCTh ycHauTeNs Ges o6paTHON CBS3H

K
q=_1 . (8)
T :
Iorepu n k. n. 1. BOMY paccudTHBAOTCS 10 H3BECTHBIM METOIH-

Kam [3].
Hunamuyeckas mneperpysouHasl CHOCOGHOCTh YCHJIHTENs ONpenessier-

csl COMPOTUBJEHHEM paccesHHs ero oO6MOTOK [7]. B OTHOCHTeNbHBIX eNHHU-

nax
Xo == Xagg + Xch -+ X5R2 =
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4D KesAg [ DA YA (A Keg\2 X [ Kog V2
Y i —_— . 9
V 2 K(us 882 [ ZS + ZR (AE sz) + ZR ( sz ) ] ( )

W3 Bulpaxenuil (5—9) BHAHO, 4YTO OCHOBHEHIE mapamerpni BIMY
CYyUIeCTBEHHO 3aBHCAT OT pacOpedeNieHHS 3JIEKFPOMArHUTHHIX  Harpysok
MeXY KacKajaMHu. _

Ha LIBM «IIpomunb» 6BIM paccudTaHBl mapaMerpsl B2MY B Kenese
cepuiiroro apurateass A02-42 npu n=3000 o6/muH, cosp=1, A=210 a/cm,
B: =00 T, 2p01=2, 2p,="06, [sux=200 ru. Kak BuIHO U3 pHC. 2, MAKCHMYM
K. fI. 1. COBNafaeT ¢ MAaKCHMYMOM BBIXOJHOH MOLIHOCTH, 4YTO COOTBETCTBYET
H3BECTHOMY I[IOJIOXKEHHUIO O COBNANEHUU ONTHMYyMa o 00beMy U MoTepsaM HJsd
copMelenanx MamuH [3]. [pu yBemnuennn Cp cHuKaercad Ko3dHIHAEHT
VCHJIeHHs] W yJydluaercs OblcTpojpeiicTBre. [[HHaMHYecKasl TeperpysouHas
CrocoGHOCTh TAKkKe BO3PACTAET, NMOCKOJBLKY CHUMKAETCS OTHOCHTEJIbHAS pe-
AKTUBHOCTb PACCEsHHUS.
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Puc. 2, Bausauwe Cy Ha mapaMeTpesl BOMY

[Ipy coBMENIeHHH JBUIraTEJNbHO-TEHEPATOPHONH YacTH ONTHMAaJbHOe C
TOYKM 3peHHs oGbeMa H NnoTepb 3HaueHHe Cp KoJsieGJeTcss B Y3KHUX Iipefie-
aax Cponm=0,33—0,5 [3]. Kak BunHo u3 puc. 2, 1as BAMY Cgonm=0,4—-0,6,
a JJsi yBesHUeHHS QOOPOTHQCTH H NEperpy30uHOH CIIOCOGHOCTH HYXKHO BBI-
6upaTtb enie Gosbiuee 3HaueHHe Csg.

BiMsinve BO3IYIIHOrG 3a30pa Ha MOINHOCTE W JoOpoTrHOCTL DBIMY
nokasano Ha pHuc. 3. OCHOBHRIE AAHHbIe YCUJHTENd TAKHE XKe, KakK ¥ Js
puc. 2. « _

Ilpu m3MeHeHuW 3a30pa B IIAPOKHX Npenesax MaKCHMajbHas MOII-
HOCTb ¥ JOOPOTHOCTb H3MEHSIOTCS HEe3HAuHTeJbHO. MaxcuMym HoGpOTHO-
CTH CJABHraercsi B CTOPOHY MeHbIMHX 3HaueHuid Cp IpH yBeJHYeHHH 3a30pa,
NPUOAHKAACh K MAKCHMYyMY MoIHOCTH. B cBssu ¢ stum B BAIMY wneneco-
06pas3Ho HeCKOJbKO YBEJTHUHBATh BO3AYLIHHH 3a30p MO CPaBHEHHIO ¢ CO-

14. 3ax. 4379. 209
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Puc. 3. Bauasue Bo3QylUHOTo 3a30pa Ha Napa-
MeTpel BOMY

OTBETCTBYIOIUMMH ACHHXPOHHBIMH JABHTATeJsAMH. IJTO JddeT yBeJHUucHie
J06POTHOCTH APU MAKCHMAJABLHON MOIIHOCTH B 3a1aHHOM 00beMe, a TaKxKe
IPUBOAUT K CHUXKEHHIO 1IyMa MAaILHHBL. ‘

Brizoan

1. IIpennoskennt GopMyabl Js ydyeTa YCHAUTENbHBIX M JIHHAMHYECKHX
coficte BAOMY npu npoeKTHpPOBaHHH. : .

2. TlokasaHo, 4To Ha BbIOOP 3JEKTPOMATHUTHBIX .HArpPy30K KackaloB
B3MYVY cyuecrsedno Bausiior TpeboBaHHUs, MPELBABAsSEMble K KO3 HIH-
CHTY YCHJIEHHS, OBICTPOACHCTBHMIO M MEPerpy30uHoHd CrnoCOGHOCTH YCHJH-
TeJsis,

YecnoBube 0603HaAaYeHHUSF

A — cymmapHas sauMHeHHas Harpyska porTopa,

Ay, Ay, A, A — anHeliHble HArpy3ku o6MoToK BIOMY,

B ¢ —cymmapHaA MarHuTHas MHAYKIIHS B BO3AYUIHOM 3a3ope, -

B:, Biy— aMnautyasl nepeelX TAPMOHHYECKMX HHAYKOHMH KacKa-

108 baMYy,

Wry, Wgs—uHCa moc/ie10BaTesibHBIX BHTKOB B (ase POTOPHbIX 06-
MOTOK,

Kwi, Kwz, Kws — 06MOTOUHBIE KO3 QULIHERTBI POTOPHBIX K BBIXOAHOMH 00-
MOTOK, ‘

P1, P2 — YMCJIO Hap MOJIOCOB. ]

Kgs — kKO3(¢HuUMeHT, PaBHLIH OTHOWIEHUIO 3.1.C. K HAUDPHAMKEHHIO Bhi-

XOAHOH OOMOTKH,
COS ¢ — KO3((PHIUHYEHT MOLIHOCTH, HATPY3KH,
Fri, Froy, Fsy Ft — 1. ¢. 06Motok BAMY,
Fi, F2 — pesyabtupymouue u. c.,
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D, e — nuamMeTp pacTOYKH M pacuerHas AJHHA MAKeTa CTaTopa,

Ng — CKOPOCTb BPAUIEHUS TIOJAS BTOPOTO KacKaja OTHOCHTENbHO CTa-
Topa, ' ‘

6! — npuBeyieHHbIA BO3AYLIHBIA 3a30p,

Kuiy Kue — K03 dULKHEHT HACHIIHEHUs CTalu MdrHHTonpOBo;La

TH
My=4=n . 10— 7—ﬁ-—~ MAarHUTHAsA NPOHHUAEMOCTb BO3JYyXa,

0 — YyJeJbHOe CONMPOTHUBJEHHE MeNH,
T) — MOJIOCHOE JIeJeHHe TepBoro KaCKana
j — IJIOTHOCThL TOKa,

Kt — xoaddbunuedt ¢opMbl nosst o6MOTKH B0346y}K,E[eHHH
s, Zr — 4MCNa Ma3oB CTATOPA H PoTOpa.
Z?xs, ZMAi, ZAg — Mar"HuTHBIE TNPOBOAMMOCTH paccesHus Ha EJMHImy
N OJMUHB MAIINHH, .

N — K. 0. 1. ycuauteas (6e3 NpUBOAHOrO JBUrartesis).
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