Tema Nel. TeopeTnueckue 0CHOBBI TOCTPOEHUSI CUCTEM BOOPY>KEHHSI 3€HUTHBIX
pPaKeTHBIX BOMCK
3anstue Ne 16. [IpeoOpa3zoBarenu 3JIeKTPOIHEPTUU U ANEKTPUUECKUE MAIINHBI,

HCIIOJb3yEMBIE B CHCTEMAaX BoopyxeHus 3PB

VY4eOHbIe BONPOCHI
1. Ha3znadyeHue, coCTaB M MPUHIIUI PAOOTHI AIIEKTPUICSCKIX MAIIIHH.
2. Hasznauenue, cocTaB ¥ NPUHLUI pabOTHI IpeoOpa3oBaTeneit

QJICKTPOSHCPTIUU.

1. Ha3HaquI/Ie, COCTaB U IMMPpUHIUII pa6OTBI QJICKTPUICCKUX MAlINH.

Anexmpuyeckor MawiuHou HA3bIBAETCS BJIEKTPOMAarHUTHOE YCTPOMCTBO,
NpelHa3HAaYeHHOe Uil  B3aUMHOTO  NpeoOpa3oBaHUs  MEXaHMYECKOW U
AJIEKTPUYECKOU SHEPTUMU.

B 3aBucuMocTH OT BuJa IpeoOpa3zoBaHUs pazUYaroT CIEAYIOLUUME BUIbI
ANEKTPUUECKUX MAIIUH:

reHepamopsl — MAaIlWHBI, MPeoOpa3yolIMe MEXaHUYECKYI0 HHEPTUIo,
MOJIBOJIUMYIO K Bally, B JIEKTPUUYECKYIO;

ogueameny — MAallMHBI, MPEeOOpPa3yIOIIUe dICKTPUUYECKYI0 HHEPTrUI0 B
MEXaHUYECKYIO;

npeobpazosamenu — MAIIUHBI, TPEOOPa3yIOUIUE SIECKTPUUYECKYIO DHEPTHUIO
OJIHUX MapaMeTPOB B JIEKTPUUECKYIO SJHEPTHUIO APYTHX MapaMeTPOB.

B 3aBucumocTH OT pojaa ToKa, B IENH KOTOPOro paboTaeT 3JeKTpuyecKas
MallluHa, OHU TOJPa3JeisaiOTCd HAa MAIIMHbl MOCTOSHHOIO M MEPEMEHHOr0 TOKA.
OCHOBHBIMM HX 3JIEMEHTAMHU SBISIOTCS HEMOJBUHBIM CTATOp W TMOJBHXKHBIN
(Bpalarouiics) poTop.

YacTp 2JIEKTpUYECKOM MalllMHbl, B KoTOopoi cozmaercs OJJC (mus
reHepaTropa) Wik MpOoTeKaeT padouuil TOK (A1 ABUTATENs1) HA3bIBACTCA AKOpEM.

YacTtb 3JICKTpPI‘I€CKOﬁ MalIvMHBI, CO3Jaromias OCHOBOW MarHMTHBIN IIOTOK,



Ha3bIBaeTCS UHOYKMOpom. B KadecTBe HMHIYKTOpa MOTYT HCIOJIb30BATHCS
MOCTOSIHHBIE MArHWTHI, HO 4Yalle NPUMCHSIOT 3JCKTPOMAarHUThl. W sSKOpb, H
WHIYKTOP MOTYT pacriojaratbcs Kak Ha CTaTope, Tak U Ha POTOpe.

[TpyHIIM  JEWCTBUSA JJIEKTPUYECKMX MAaIllMH OCHOBaH Ha 3aKOHaX
AJICKTPOMArHUTHOW MHIYKIIMH U 3JICKTPOMArHUTHBIX CHIL.

CymiHOCTh 3aKOHA 3JIEKTPOMArHUTHOW WHAYKIIMM 3aKIF0YAcTCS B TOM, YTO
pY JABMKCHHM TI0JT BO3JCHCTBHEM MEXaHUYCCKOW CHIBI Fyex MPOBOTHUKA B
MAarHuTHOM T10JI€ W MEPECCYCHHH UM MAarHUTHBIX CHUJIOBBIX JUHHUH B IPOBOJTHHUKE
uHaykTupyercsa snekrpoaswkymas cuna (3JC) (puc.l,a). Taxoit xe 3ddexr
OyZeT TpW TEPECCUYCHWHM  HETOJBIKHOTO  TPOBOJHHMKA  HM3MEHSIOIIUMCS

MAarauTHBIM ITOJIEM.

a) B)

Puc.1. Tlonyuyenue 3.4.c. (2) ¥ 3JEKTPOMATrHUTHOM CHIIBI (B) MPOBOIHUKA

Uucnennoe 3nauenue I1C onpenensieTcs BEIpaXKEHUEM:
E = BVIsina,
rjae: B — BenmuunHa MHIYKIIMU MarHUTHOTO TTOJIS:
V — nuHelHasi CKOPOCTh IBUKEHUS MMPOBOHUKA;
| — nmuHa MPOBOAHUKA, HAXOASIIETOCS B TOJIC;

0L — YroJ1 MEJ1y HalpaBJIeHUsIMUA BEKTOPOB B u V.



Hanpasnenne J3/IC ompeaensercs no npaBuily npaBoid pyku. Ero cyTts B
cnenytoniem: Eciau mpaByro pyKy pacroyioXUTh Tak, YTOObI MarHUTHbIE CUJIOBbIE
JUHUM BXOJWJIM B JAaJIOHb, @ OTBEJICHHBIA OONBLION Taneln COBMECTUTh C
HalpaBJICHUEM TMEPEeMEIICHUsI TMPOBOJHUKA, TO COMKHYTBHIE YEThIpe TNajiblia
nokaxxyT Hamnpasiienue J/C.

CyImHOCTh 3aKOHA AJIEKTPOMAarHUTHBIX CHJI 3aKJIIOYaeTcss B TOM, YTO Ha
MPOBOJIHUK C TOKOM, PAacCIlOJIOKEHHBI B MAarHUTHOM mojie (puc.l,B), AeHCTByeT
AIIEKTpOMAarHuTHas cuia. YucineHHoe 3HaueHre CUJIbl ONIPEIETIETCS BBIPAKEHUEM :

F,u = Bilsinf3,
rjae: B — BenmuunHa MHIYKIIMUY MarHUTHOTO TTOJIS:
1— CUJIa TOKa, MPOTEKAIOILIEro M0 MPOBOJHUKY;
| — nrHa MPOBOIHMKA, HAXOASIIETOCs B TOJIE;
B —yros Mex1y HampaBJIeHUSIMU BEKTOPOB B 1 1.

HanpaBnenue neicTBusl 3JIE€KTPOMAarHUTHOM CHJIBL  OMpeneNseTcss IIo
npaBuily JeBod pyku: Ecim neBylo pyKy pacmojiOKUTh TakK, YTOObI MarHUTHBIE
CWJIOBBIE JIMHUM BXOJWJIM B JIaJIOHb, & COMKHYTBIE YEThIpE Majiblla COBMAAAIU C
HalpaBJICHUEM TMPOTEKaHUS TOKA B TMPOBOJHUKE, TO OTBEACHHBIH B CTOPOHY
OOJIBIION Majel] MOKaKET HAlpaBJIeHUE ACHCTBUS AIEKTPOMArHUTHOM CHIIBI.

Ecnau mpu 3TOM 3aMKHYTh BHEIIHIOIO II€Tb MPOBOJAHUKA, TO B HEM OyIeT
MpOTEeKaTh TOK M BO3HUKHET JJEKTPOMArHWTHAas CUJa, YpPaBHOBEIIMBAIOIIAS
MEXAHUYECKYIO CUNY: Foy = Fyex.

st cmyyast, korga o = 3 = 90°, MOXHO 3amucarh:

FuexV = FoV =Bile/Bl=e1 i  Pyex = Poy.

OTO  paBEHCTBO  BBIPAXKAET  MPUHLHUN  63AUMHO20  NPEBPAUjeHUs
MeXaHu4eckou U 1eKmpuyeckol dHepauy U 03Ha4aeT, 4To JII00ast dJeKTpuyecKas
MalgHa o0parhuMa, TO €CThb MOXKET paboTaTb W B KayecTBE JABUTATENs, U B
KauecTBe reHeparopa.

PaccmoTpum coctaB M IPUHIUIBI PabOTHl OCHOBHBIX JJEKTPUUECKUX

MalIlllH, HCTIOJIb3YEMBIX B BOOPY>KEHUU M BOCHHOW TeXHUKE 3PB.



AcunxpounviM — Ogucamenem  Ha3bIBae€TCi MallMHA, IpeoOpasyromast
AJIEKTPUYECKYIO SHEPTUIO IIEPEMEHHOI0 TOKA B MEXaHUYECKYIO.

[IpyHuun ee neWicTBUs MOKazaH Ha puc.2. Ecid 3aMKHYTYIO paMKy
IIOMECTUTh B MAarHUTHOE II0JIE W BpallaTh IIOJIOCA MarHuTa IO XOAY 4YacOBOU
CTPENIKA C YHMCIOM OOOpPOTOB Nj, TO MO 3aKOHY 3JEKTPOMATHUTHOW HHIYKIMH B
pamke Oyzaetr HaBonuTbes DJIC. Tak Kak paMmka 3aMKHYTa, TO MOJ BO3AEHCTBUEM
3/1C B Heilt Oyner mpoTekaTh TOK. DTOT TOK OyJeT co3aaBaTh MAarHUTHBIA MOTOK,
KOTOpBIH, B3aUMOJEHCTBYS C BpallamomumMcs MarHuTHbIM nosieMm (BMIT) nostocos,
BBI3OBET JICMCTBUE HA PAMKY DJIEKTPOMAarHUTHbIX CUII F,y. [IOCKOIBKY 3TH CUiIbl B
BEPXHEN U HUIKHEH YaCTAX PAMKU HalpPaBICHBI B IPOTUBOIIOJI0XKHbBIE CTOPOHBI, TO
BO3HUKAET BpallalOlIMii MOMEHT, IOJl BO3ACHCTBHEM KOTOPOro paMka Oyner
Bpamarbcsi B ctopoHy BMII ¢ unciom 000poTOB Ny , MEHBIIKMM Nj.

Bpamenue pamku OyJeT He OZHOBPEMEHHOE (CMHXPOHHOE) C HMCXOAHBIM
MAarHUTHBIM II0JIEM, 4 ACUHXPOHHOE, BCJIEACTBUE YETO MU MAIIWHBI Ha3BAHBI
ACUHXPOHHBIMU.

Bpamatonieecss MarHuTHOE MOJIE MOXKET ObITh CO3JJaHO MEXaHUYECKU MyTEM
BpAILlCHUS [IOCTOSIHHOI'O MarHuTa BOKPYT PaAMKU WM, Yalle BCETO, JIEKTPUUYECKU C
MTOMOIIIBIO KATYIIEK, MUTAIOIINXCS OJTHO-, ABYX- Uin TpexdaszHoit cuctemont JJ[C.

VYcnoBue np; < np gBigercs 00s3aTeNbHBIM JUIsi paOOThl ACHUHXPOHHBIX
JABUTATENIel, TaKk KaK pOTOpP HE MMEET COOCTBEHHOTO MAarHMUTHOro mnojis. OHO
ABJIAETCS. MHAYKTUPOBAHHBIM M BO3HUKAET OJlarojaps NepeceueHuIo poTopa nojeM
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l N &
r‘\

N | Fam m,
N ws
'\ 9
Fam | bt i
\ . P3M
. :
p
-n1 S nz
n,ay S




Puc. 2. [IpuHuumn aeicTBUuss aCHHXPOHHOTO JBUTaTENs

OTHOCUTEBHOE OTCTABAHHUC POTOPa OT II0JIA CTaTopa HA3bBIBAIOT
CKOJIbKeHHueEM. OHO MOXKET 6BITB OIIPCACICHO 13 BbIPAKCHHA:

s= (n; —n2)/ny

HJIA B IIPOUCHTAX

s= (n1 —nz2)/n; 100% .

B mMomenr IIyCkKa MABUTATCIILI POTOP HCIOABMIKCH H, COOTBCTCTBCHHO,
CKOJIBKCHHUC PABHO CAWHUIIC. HpI/I XOJIOCTOM XOA€ CKOJIBXKCHUC COCTABJIACT HOJIN
IMPpOLICHTA. HpI/I HOMUWHAJIbHOU Harpy3Ke CKOJIbKCHHUC ACMHXPOHHOI'O ABUTATCIIA B
3daBUCHUMOCTHU OT MOIIIHOCTH COCTABJIACT HCCKOJIBKO ITPOICHTOB.

CKoJIbXeHue SKp, npun KOTOPOM BpaI_HaIOI_HI/Iﬁ MOMCHT MBp ABJISICTCA

MaKCHUMAJIBHBIM, HAa3bIBACTCA KPUIMUUECKUM.

Obnacte pabotel asurarenss npu 0 < s < sy HasplBaeTcs 00JIACTHIO
ycroilunBoi pabotrel. Ilpu »53TOoM Bpamaromuii MOMEHT Mg, JBUrarens
YPaBHOBEIIUBACTCA TOPMO3HBIM MOMEHTOM HAarpy3k Myap U IBHrareib
BpAILIAETCSl PAaBHOMEPHO.

PaBeHCTBO MOMEHTOB yCTaHaBIMBAeTCs aBTOMATHYECKW. Tak, m0Opu
YBEINYEHUH Myarp 000POTHI IBUTATENS Ny YMEHBIIAIOTCS, @ CKOJIBXKEHUE § PaCTET.
VYBeNUUEeHNE CKOJIBKEHUS BbI3BIBACT YBEJIMYCHHUE BPAIIAOIIETO MOMEHTA J10
paBeHCTBA My, = Myarp. Ilpu ymenbmenun  Myap, 000pOTBHI ABHraTens n,
BO3PacTalOT, a CKOJBXECHUE § IaJacT. YMEHBLICHHE CKOJIbKEHHUS BbI3BIBACT
YMEHBILIEHHUE BPAILIAIOIIEr0 MOMEHTA ABUTraTeIs My, 10 paBeHCTBA Mgy = Myarp.

Obnacte paboOTBl ABUraTeNs HpU Sgp < S < 1 HaspiBaeTcsa 00JaCTBIO
HeycToiunBoil pabotel. Ilpu 3TOM paBeHCTBO Mgy = Myuarp HE BBIIOJHIETCS U
JIBUTATEIh WU NIEPEXOUT B 00JACTh YCTOWYMBON pabOTHI, MJIM OCTAaHABIMBACTCS.

Tak, npu yBenudeHUH Myarp 000POTHI IBUrATENS Ny MAJAIOT, @ CKOJIBXKEHHE §

PacTcCT. 910 NpuBOAUT K YMCHBIICHHIO Bpalaromero MOMCHTA MBp u



JOTIOTHUTEIIBHOMY TIAJCHUI0 Ynciaa o00poToB nBurareis. M Tak a0 IONTHOU
OCTAaHOBKHM JBUTaTeNsd. Eciu B 3TOM ciydae HE OTKIIOYWTH IHTAOIICE
HaIpsHKCHUE, JBUTATENb BBIMJIET M3 CTPOS HW3-3a IIEperpeBa OOMOTOK cCTaTopa
OOJIBIIIMMHU TOKAMHU.

ACHHXPOHHBIC JIBUTATEIIM COCTOST U3 JIByX OCHOBHBIX YacTeH — cTaTtopa W
poTopa, MEXKIy KOTOPBIMH WMEETCS BO3AYIIHBIA 3a30p. HemoaBwKHBIM cTaTOp

COCTOUT U3 CTAaHUHBI, MATHUTONPOBO/A (CepAeUHHKA) K 0OMOTOK (puc.3,a).
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Puc.3. YcTpoilcTBO OCHOBHBIX 3JIEMEHTOB ACUHXPOHHOTO JIBUTATENS

CranuHa BBINOJIHEHA W3 YyTryHa WM cTaid. Ha ee BHYTpEHHEN CTOpOHE
PacCIIONOKEH MAarHUTONPOBOJ M3 3JIEKTPOTEXHUUYECKON CTalM, B Ma3ax KOTOPOTO
HaxosaTcs azHble 0OMOTKU. WX KonmnuecTBO oTpa)xaeTcsl B Ha3BaHUU JIBUTATEIIs.
Tak, y Tpexda3zHOro acuHXpoHHOro aBUTarenss WX Tpu. OHU BBINOJHEHBI
OJIMHAKOBO W PAaCIOJIOKEHBI oA YIJIoM 120° OTHOCUTENBHO APYT Apyra.

Bpamatonuiicss potop aBuratess NpecTaBiseT coO0N CTanbHOW LMIUHID,
B MMa3ax KOTOPOI'0 TaK»Ke pacroiiaraercs cBosi 0oMotka (puc.3,B). OH MOXKET ObITh
KOPOTKO3aMKHYTHIM WM (ha3HbIM. B nepBoM citydae B masbl 3aJIMBAeTCsl MEb WU
aNIOMUHUM, oOpasyomue OOMOTKY B BHUJE CTEP)KHEW, 3aMKHYTBIX IO TOpPLIAM
Mexay coOol (Tak Ha3piBaeMas «Oenuubsi KieTka»). Da3Hbld pOTOp HMEET

O6MOTKI/I, BBITIOJTHCHHBIC W3 MCIHOI'O IMPOBOJAA IO THUITY CTATOPHBIX C TAKHUM IKC



gucioMm ¢a3. Kol ¢ha3 coeTMHAIOTCS ¢ KOHTAKTHBIMU KOJIBIITAMU, KOTOPBIE Yepe3
HIETKHU MTOJCOEIUHSIOTCS K YCKOPETYJIUPYIOIIEMY PEOCTATHOMY YCTPOWCTBY.

JInsi yMEHbIICHUSI TOTEPh HAa BUXPEBBIE TOKH CTATOPbl M  POTOPHI
ANEKTPUUYECKUX MAIIUH JeJaloT HE JUTHIMU, a HaOWparT B BUJE IAKETOB W3
OTAEJBHBIX M30JIMPOBAHHBIX JIPYr OT ApYyra JUCTOB 3JIEKTPOTEXHUYECKOW CTalu
tonmuHo 0,2 — 0,5 MMm. Buj acuHXpoHHOro nBuratens B cOope IMOKa3aH Ha

puc.3,c).

Puc. 3,c. ACHHXpOHHBII ABUTaTens B cOope

Ecnu mopkmiouuTh cTaTOpHble OOMOTKM JABHUraTeisi K CETH Tpex(azHOro
MIEPEMEHHOT0 TOKAa, TO BHYTPHU CTAaTOpa BO3HUKHET BpallarOLIEecss MArHUTHOE
noJie, IepeceKarolee 0JJHOBPEMEHHO OOMOTKHM U cTaTtopa, U poropa. Yacrora ero
BpalICHUS N ONPEIEIAETCS KaK:

n = 60*f/p,

rJIe: N — YUCciio 000pOTOB, 00/MUH:

f — gacrora nepemenHoro toka, ['i:

P — YKCIIO Tap MOJIFOCOB.

B cooTBeTCTBUMHU € 3aKOHOM 3JIEKTPOMAarHUTHOW MHIYKIMH 3TO ToJyie Oyaer
HaBOJIUTh B 0OMOTKAaX JABUTATENS SIECKTPOABIDKYIIME CHIIbl. [1oa ux Bo3aelicTBUEM
B POTOPHBIX OOMOTKAaX HA4YHYT MPOTEKaTh TOKH, KOTOPBIC, B3aUMOJEHUCTBYS C
BMII craropa, co3maayTt Bpamarouii MOMEHT, YBIIEKAIOIIMKA POTOP B CTOPOHY
BpalieHuss mojs crtatopa. CKOpoCTh BpallleHHWss poTopa np Bcerga Oyaer

OTIIMYATBCA OT CKOPOCTHU BpalllCHUA I10JI1 CTATOPA 1nj.



BriepBeie KOHCTpyKIMs TpeX(a3HOro acHUHXPOHHOTO JBUTATENs Oblia
npejioxkena pycckum urwxkenepoMm M.O. Jlonuso - J{o6poBosibeckuM B 1896 rony u
C HEOOJIBIIMMHU U3MEHEHUSIMHU COXPAaHUIIACH JI0 CUX TIOP.

Cunxponnvie dn1eKmpuyeckue MAauiuHvl TPUMEHSIOTCS B TEXHHUKE MPEKIe
BCET0 KaK IT€HEePaToOphl, TO €CTh UCTOYHUKHU DJIEKTPUUECKON IHEPTUU NTEPEMEHHOTO
Toka. Ha3BaHue «CHMHXpOHHBIE» OTpakaeT OCHOBHYIO OCOOEHHOCTh 3TOrO BHJA
MaIllUH MEPEMEHHOr0 TOKa: POTOP MAIIMHBI BPaIlaeTCsl C TOM e CKOPOCThIO, UTO
U Bpalllarolieecss MarHUTHOE TOJIE.

PaboTa CHHXpPOHHBIX T€HEPATOPOB OCHOBAaHA HAa 3aKOHE AJIEKTPOMArHUTHOMN
MHAyKIMK. PaccMoTpuM WX Ha NpuUMepe TeHeparopa WHIYKTOPHOTO THIA, B
KoTopoM HHAyKTHpoBanue DJ[C oCylecTBISIETCS MYJIbCUPYIOIMIUM MarHUTHBIM
TMIOJIEM.

[Tpunuun paGoThl MOJOOHOTO TeHEpPaTOpa MOKa3aH Ha puc.4,a.

mMIIKE

Cypun ﬁ

a) B)

Puc.4. VYcrpoiicTBO TeHepaTOopa HWHAYKTOPHOIO TuUma (a) U MPUHITUI
M3MEHEHUS] MarHUTHOTO MOTOKA €0 UHAYKTOpa (B)

Cratop MamuHbl (4) sBAseTcs SKOpeM, Ha Tmoiocax (2) KOoToporo
pa3menieHa sikopHasi ooMoTka (1). Potop reneparopa (3), BBIIOJHSIOMUN POJIb
UHIYKTOpa, OOMOTKM HE UMEET U MPEJICTaBIsAeT COO0M MarHUTONPOBOI 3yOUaToi

(1)0pr1. HpI/I €Tr0 BpallICHUU HU3MCHACTCA MAIrHUTHOC COIIPOTHBIICHHUC MariuTHOM



CHUCTEMbl MAIIIMHBI, B pe3yJbTaTe HYEro MAarHUTHBIM TOTOK HHAYKTOpa OyaeT
n3MeHATbes (puc.4,B). Ilynabcupyromuii MarHUTHBIA TIOTOK, IepeceKkas BUTKHU
SKOPHOW OOMOTKH, PAcCIOJIOKEHHOW Ha CTaTope, HABOJIUT B HEW IMEPEMEHHYIO
OJ1C ¢ yacroToit
f=z,n/60,
IZie: Zp — YNCIO0 3yOLI0B POTOPAa;
n — YKCII0 000POTOB POTOpA.

Ha mnpakTuke MarHuTHOE I0JIe TOJOOHBIX TEHEPATOPOB CO3/AaeTCs HE
MOJIIOCAMHM  TOCTOSSHHOTO MAarHuTa, a ¢ IOMOIIBI0 CHEIUaJIbHOH O0OMOTKHU
BO30YXKJEHHUs, TaKXke pa3MelnaemMoirl Ha crtatope. Kpome Toro, poTopsl Takux
MaIllUH UMEIOT HECKOJIbKO Tap 3yOIlOB, YTO IMO3BOJISIET WCIOJIB30BaTh MX IS
coznanuss JJIC moBbIIeHHON YacTOThl. [lomepeunslii pa3pe3 MOJ00HOTO
reHepaTopa IMoka3aH Ha puc.5, rae nudpamMu oTMmeueHsl: cratop (1), sikopHas

obmortka (2), oomoTka Bo30yx)aeHus (3) u 3yoerr poropa (4).

Puc.5. YcrpoiicTBO renepaTopa HHAYKTOPHOIO TUIIA MTOBBILIEHHON YaCTOTHI

Hapsiny ¢ reneparopamu nepemeHHodl JJ[C B pa3nuyHbBIX CHCTEMax
aBTOMAaTHKM M DJIIEKTPONPUBOAA PAJUOAIEKTPOHHBIX cpencts 3PB  mupoko
NPUMEHAIOTCA  2eHepamopvl  nocmosanno2o moka. OHM TNPEACTaBIAIOT COOOH
AIEKTPUUECKHE MAIIMHbBI, NPeoOpa3yrolIe MEXaHUUYECKYI0 SHEPIruio BpalleHHs
BaJla MEPBUYHOIO [JBHUraTeiii B DJIEKTPUYECKYIO SHEPTUI0 IMOCTOSHHOIO TOKA.

[TpuHuunm paGoThl TAKOTO reHepaTopa MoKa3aH Ha puc.6.
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Puc.6. [Ipuniiun paGoThl reHepaTopa NOCTOSTHHOTO TOKa

Ecnu BUTOK MpoOBOJHKKA TOMECTUTh B MAarHUTHOE TI0JIe, TO MPH BPAIlCHUU
BUTKa B €r0 aKTUBHBIX MPOBOJAHUKAX OyneT HaBoauThcs IJ[C, HampaBieHue
KOTOPOU OyJeT onpeAessIThCs MPaBUIoM IIpaBoi pyKu. Eciii KOHIBI TPOBOTHUKOB
MOJCOCAMHUTH K KOJUIEKTOPY, MPECTABIISIONIET0 COO0H MOTYKOJIbIA, CKOJIB3SIINE
M0 CIEeNHMAIBHBIM IIETKaM, TO MPH BpaIleHUH BUTKA K KaXXJOM IIETKE BCE BpeMs
Oyner mojacoenuHAThCsA MpoBoAHUK, uMetonuii J/IC oxnoro 3Haka. BenenctBue
ATOTO HaIpaBJCHUE MPOTEKAHUS TOKAa W MOJSPHOCTH HANPSIKEHUs] BO BHEITHEH
1enu OyAyT OCTaBaThCs MOCTOSTHHBIMH.

Takum oOpa3oMm, KOJUIEKTOp paboTaeT Kak JBYXIIOJYNEPUOTHBIN
BBITIPSIMUTENIL U O0ECIICUMBAET HA BBIXOJE MYyJbCUPYIOIICE HAMpPSKEHUE OIHOTO
3HaKa.

BHewHuii BUJ1 371€eMEHTOB NMOA00OHOTO TeHepaTopa Mmoka3aH Ha puc.’.

Puc. 7. OcHOBHBIE 3JIEMEHTBI F€EHEPATOPA MOCTOSIHHOTO TOKA



B xopnyce cratopa (1) HaxomutTcs cepaedyHuk (6), B Mazax KOTOPOTO
pacnoyioxkeHa oomoTtka Bo30yxaenus (7). Ilpu nmporekanuu 1o HeW TOKa BHYTpPHU
CTaTopa BO3HHMKAET pabodyee MarHUTHOE 1oJie. TakuM 006pa3oM, CTaTop BHITIOTHSET
POJIb HHIYKTOPA.

SIkopem TeHepatopa sBISETCS Bpamarouiicss potop (3), B mazax KOTOPOTo
yIokeHa sKopHas oOMoTKka. Jlisg yMEHBIICHHS TYJIbCAIlM  BBIXOJHOTO
HaNpsDKEHUST TeHepaTopa, a TaKkKe I OO0ecredeHus: HalleXHOW padoThl, OHA
COJICPKUT OOJBIIIOE YUCIIO BUTKOB, PA3/ICIICHHBIX HA OTICIIbHbIC CEKIIHH.

Ha Banmy poropa HaxomuTcsi KOJUIEKTOp (2), MpEeACTaBISIOMUN CcOO0H
[WIMHJP, COCTOSIIINNA U3 PsAga KIMHOBUIHBIX MEIHBIX TUTACTHUH, H30JUPOBAHHBIX
apyr ot apyra. K kaxxmoif nmiacTuHe MpUIIanBaeTCsl BEIBOJ OJTHOM CEKIMH SKOPHON
OOMOTKH.

Jlnst orBoma DJIC reHepaTopa BO BHEIIHIOIO IIETIh UCTIONB3YETCS IIETOYHBIHI
MEXaHU3M, COCTOSIIIMA W3 TpaBepchl (4) MIETKoAep)KaTelne M camMHuX IIETOK,
OPIWKAMAEMBIX TPYXHHAMH K TMOBEPXHOCTH Kojuiekropa. C TOPIOB MalinHa
3aKpbITa epennei (8) u 3agueit (5) KppllIKamMu.

[IIupokoe pacnpocTpaHEeHHE B Pa3TUYHBIX CHCTEMaX BOCHHOT'O Ha3HAYCHHS
MONYYMJIM  CTHCIIHMANbHBIC JJIEKTPUYECKHE MAIIMHBI, K KOTOPBIM OTHOCATCH,
HanpuMep, celnbcHHbl. OHU BXOAST B COCTaB DJIEKTPUYECKHUX CIEISIINX CHCTEM,
CIIy’)KalluX Ui OJWHAKOBOTO YIJIOBOTO TEPEMEIICHUsT ABYX WM HECKOJIbKUX
MEXaHUYECKH HE CBSI3aHHBIX MEKy COOOH BaJIOB.

C uX TOMOIIBID MOXET OCYIIECTBIATHCS Tepefada Ha PacCTOSHHUE
MOKa3aHUI W3MEPUTENBHBIX PUOOPOB, HATIPUMEP, KOHTPOIUPYIOIIUX MOJI0KEHNE
antenHbl PJIC, a Takke MPOW3BOIAUTHCS YIIPABICHHUE ITOBOPOTOM aHTCHHOMN
CUCTEMBI B IICJIOM.

CenpcWH  TpEACTaBIAET  COOOM  MaJOMOIHYK  WHAYKIHOHHYIO
DIIGKTPUYECKYI0 MAIlIMHy TepeMeHHOro Toka. Ero mnpuHOMNuanpHas cxema
npeactaBieHa Ha (puc.8,a). IlepBuunass oOMOTKa, Ha3biBaeMas OOMOTKOM
BO30YXKJIEHUS, ABJISIETCS OJHO(A3HOM M 4allle BCEr0 pacloyiaraeTcs Ha CTaTope.

BTOpI/I‘IHaH, Ha3pIBacMass OOMOTKOM CUHXPpOHMU3alluHU, COCTOUT U3 TPEX



OJINHAKOBBIX OOMOTOK, COCAMHEHHBIX «3BE3J0i» U CIBHUHYTHIX MEXIy COOOH B
npoctpancTBe Ha yroa 120°. Omna pacrionaraercss Ha poTope. YTrod,
00pa30BaHHbII OChIO MEPBOW (pa3bl OOMOTKM CHHXPOHHU3AIMU C OCbIO OOMOTKH

BO30Y>KJI€HUS, Ha3bIBAETCS YIJIOM [TOBOPOTA POTOPA L.

a) B)

Puc.8. IlpunuunuanbHas cxema (a) U yCTPOHCTBO OECKOHTAKTHOTO (B) CEeJIbCUHA

[lpuHuun pgeicTBUS CeNbCHHA, Kak JI000H SJIEKTPUUECKON MAaIllUHBI,
OCHOBAaH Ha 3aKOHE JJICKTPOMArHUTHOM MHAYKUMH. [lepeMeHHbId TOK, MpoTeKas
mo onaHodazHoW OOMOTKE BO30YKICHHUSI CEIbCHHA, CO3Ja€T BOKPYr Hee
MEPEMEHHOE MarHUTHOE ToJie. DTO TMoJjie IepecekaeT 0OMOTKY CHHXPOHHU3AINHU U
HaBoJUT B ee ¢azax nepemeHHsie IIC Ei, E,, Es.

AMIUTUTYAA KOKIOW U3 HUX Pa3IMYHa U 3aBUCUT OT B3aMMHOTO MOJIOKEHUS
oomortok. IIpu cuHycOuJaIbHOM pacHpeNeICHU MAarHUTHOTO TIOTOJKA 0]
MOJIFOCAMH M TIPU  yCJIIOBUM, YTO OOMOTKM 1, 2, 3 COBEpIICHHO WJICHTHYHBI,
nevctByromue 3HadeHus J[C OyayT onpenensaTbcsi COOTHOIIEHUSIMMU:

E: = Ecosa;
E; = Ecos(a-120°);
E;= Ecos(a-240°).

HecMoTpst Ha MHOrooOpasue pemaeMbix 3a/1ad U OCOOCHHOCTU Pa3IUYHBIX

CCJIBCHMHOB, OCHOBHBIM HX KHaCCI/I(l)I/IKaLII/IOHHBIM IMPU3HAKOM ABJISICTCA crmoco0



TOKOMOJIBOJA. B COOTBETCTBMM C€ 3THUM NPU3HAKOM CEJIbCHHBI JAENITCS Ha
KOHTaKTHbIE U OECKOHTAKTHBIE.

OCHOBHBIM HEJOCTATKOM KOHTAKTHBIX CEJIbCHHOB SIBJIIETCS HajJu4he Ha
pPOTOpE CKOJNB3AIIMX KOHTAKTOB «IIETKA-KOJbILIO», CO3/JAIOIINX 3HAYUTEIIbHBIN
MOMEHT TPEHHUS U He 00€CTEeUnBAIOIINX JOCTATOYHOW HAJIEKHOCTH PaOOTHI.

B OeckoHTakTHOM cenbcuHe (puc.7,B) OOMOTKAa CHHXPOHHU3ALMU
pacnoJyiaraeTcsi Ha cTatope, a OOMOTKa BO30YXJECHHsS pa3MellleHa Ha TOPLEBBIX
KpBIIIKaX CEJIbCMHA M COCTOUT M3 JBYX TOPOMIAIBHBIX KATYIIEK, BKIIOUEHHBIX
nocyieaoBaTenbHo. PoTop caenaH w3 ABYX CTAIbHBIX IOJIOBUHOK, pa3/IelICHHBIX
HEMAarHUTHOW BTYJIKOW. braromapst 3Tol BTyJKe MarHUTHBIM TOTOK OOMOTKHU
BO30YXJIE€HUS, TPOXOJI B OJJHY U3 MOJIOBUHOK POTOPA, MEHSAET CBOE HAIlpaBJICHUE
Ha 90° 1 nomnajgaer B CTaTOPHOE KOJIBIO, MPOHU3bIBAET 0OMOTKY CUHXPOHHU3AIUU U
BO3BPAILIAETCS B POTOP 4YEPE3 BTOPYIO €ro MoJoBHUHKY. IIpum moBopore Bana
CeJIbCMHA Ha HEKOTOPBIN yroj, Ha TaKOW K€ Yrojl MOBOPAYMBAETCS U MATHUTHOE
oJie BO30YKICHHUS.

B pesynbrare HenmoaBukKHBbIE OOMOTKM CHHXPOHM3AIMU IEpPECEKaroTCs
M3MEHSIOUUMCS MAarHUTHBIM [I0JI€M, YTO TNPUBOAUT K BO3HUKHOBEHUIO B HHUX
nHaykrupoBanHoit J/1C.

Henoctatkom GE€CKOHTAKTHBIX CEJIbCUHOB SBIISIETCSI MEHBILIUM M0 BEJIMYUHE
MOTOK OOMOTKHM BO30YKJIE€HUS U, CJIEA0BATEIIbHO, MEHBIIINI MOMEHT Ha Bally.

Koncrpykiuss u  Teopus paboThl OECKOHTAKTHBIX CEIbCUHOB ObLIU
paspadotanbl B 1938 rogy coBerckumu yueHbiMu A. I'. Mocudwsnom u J[. B.
CBE4YapHUKOBBIM.

OcoOEHHOCTBIO TPUMEHEHUSI CEJIbCMHOB B CHHXPOHHBIX Iepegavyax
ABIIAETCS MCHONb30BaHMe uX B mape (puc.9). Ilpu 3ToM mnepBbll U3 HHX,
CBSI3aHHBIN Yepe3 PeAyKTOP C OChbIO AHTEHHBI, Ha3bIBACTCS CENbCUH - OAMYUKOM, A
BTOPOM, HA OCH KOTOPOTO PACIOJIOXKEHA CTpesika Mpubopa MHAMKALMU a3UMYTa,
cenbcun — npuemHuxkom. Eciaum poTopbl 000X CEIbCMHOB 3aHUMAIOT OJIMHAKOBBIE
MOJIOKEHUS] OTHOCUTENIBHO CTAaTOPHBIX OOMOTOK, TO B COOTBETCTBEHHBIX (pazax

AaTdyvuka MW IPUCMHHUKA 6YJIYT HaBOOAUTHCA OJWHAKOBBIC II0 aMIUIMTYyAC, HO



IIPOTHUBOIIOJIOKHBIC II0 HAIIPABJICHUIO 9)1(: Tok B e CTATOPHBIX 0OMOTOK

poTeKaTh He OyJIeT.

CenbCun—gomyur CensCuH-npUEMHUK
—— — — — — Jlunus CBASY —— — — ——=

I [ - | |

| i | |

i | | I

1 1 l 1

| | i 1

I i — H |

l | s i |\,

;’;_J_Q___\, l | : P 1,.‘\

LA . ) Loodde @il o]t

& e

O — —

Puc. 9. CunxpoHHas nepejiaya Ha CETbCHHAX

[Ipu OBOpOTE aHTEHHBI M CBA3AHHOTO C HEH pOTOpa CEeNbCUH-TAaTYMKa Ha
HEKOTOPBIH yrol © B COOTBETCTBEHHBIX (a3zax OOMOTOK CHHXPOHH3ALUU
WHAYKTUPYIOTCS HeoauHakoBbie 1o ammmnTyae J/C. Tak kak menu 3TuX 0OMOTOK
3aMKHYTBI, TO B HHUX BO3HUKHYT YypaBHUTEIBHBIE TOKH, KOTOPHIC BBI3OBYT
Bo3HUKHOBeHHEe MpoTuBoD/IC. B pesynprare Ha pOTOPHI CEIBCUHOB HAYHYT
JCHCTBOBATh BCTPEYHBIC BpPAIAIONINE MOMEHTHI C TEeM, YTOOBI YCTPaHHUTH
BO3HHKIIEE paccoriacoBanue. OJHAKO TMOJIOKEHHE PpOTOpPa CENbCHUH-IATYUKA
3a()MKCHPOBAHO BpallAlOIIUM ero MexaHu3moM. IlosTomy Bpamatecs Oyxer
TOJILKO POTOpP CENbCHH-IPHEMHHKA. JTO BpallleHWE MPEKPATHTHCS JIHIIE ITOCIE
MOBOPOTa OCH POTOpa M, COOTBETCTBEHHO, CTPEJIKH MPUOOpa WHANKAIIMU a3UMYyTa
Ha yroi 0.
CenbCHH-IPHEMHUK WHIUKATOPHOW CHHXPOHHOW Tepedadd CO3laeT Ha CBOEM
Bally OYEHb HEOONBIIOE YCWIME, JOCTaTOYHOE JIMIIb IS IMOBOPOTa CTPENIKU
npudopa. Eciu e Heo0X0uMO MOBEPHYTh KAKOW-TO arperat Wik yCTPOHCTBO, TO
NPUMEHSIETCS CUNO8AA CUHXPOHHAS Nepeoayd, Ha3bIBaeMasl ciedsuell cucmemoll.
B o6mem cinyyae B ee coctaB BXoasT (puc.10): cenbcuH-IaTYUK, POTOP KOTOPOTO

CBSI3aH CO CTPEIKON HMHAMKATOPHOTO YCTPOMCTBA, CEIbCUH-NPUEMHHK, POTOP



KOTOPOTO KCCTKO CBA3aH C BAJIOM pa60qer0 MCXaHnU3Ma, YCUIINTCIIb MOIIMTHOCTHU U

WCHOJIHUTEIbHBIN ABHUT'AaTCIIb.

Ceaseunet
"H'a'?”” np”:fihuk Irexmpodsuzamens
i : ;
Yeunu mens Padoyull
3 o 2 MO, HOCTTLL Pedyxmop MEZLHUIM
N

Puc. 10. CrpykTypHas cxema cieasilen nepeadn Ha CeJIbCHHaX

Cnensmias  cuctema paboraeT cienyromuM obpasoMm. B ucxomnom
COCTOSIHUM POTOPBI CENbCHUH-AATYMKAa M CEIbCUH-NPUEMHHKA PACIIOIOKEHBI
B3aMMHO MEPINEeHIUKYIIpHO. MarHuTHOEe I0JIE CTAaTOPHOM OOMOTKU CENbCHH-
MpUEMHUKA MEPHEeHIUKYISIPHO OOMOTKE ero poropa, ciemoBaTenbHo, DJC B
poropHoii 00MOTKe oOTcyTcTByeT. CurHaza Ha BXOAE YCHIHTEIS HET,
WCIIOJIHUTEIIbHBIN IBUTAaTEb HE BpaIlaeTCs.

[Ipu moBopoTE POTOpPa CENBbCUH-JATUMKA Ha HEKOTOPBIA Yrojl Ha TaKoW ke
yroJl IOBEPHETCS U MArHUTHBIM MOTOK CTATOPHOW OOMOTKHU CEIbCHUH-TPUEMHHKA.
On Oyzer mepecekaTb POTOPHYIO OOMOTKY, HaBoAs B Heil mepemennyro 2J[C.
Amvmuryna DJIC O6yner Tem Oosblile, yeM Ha OOJIBIIMKA YTOJ MOBEPHETCS POTOP
CEJIbCUH-AaTYHNKA.

O/1C, HaBonuMass B OOMOTKE pOTOpa CEeJIbCHUH-IPUEMHHKA, MOJAETCS Ha
BXOJl YCWJIHUTENSI MOIIHOCTH, YCHJIMBA€TCS MM M HPHUBOJAMUT BO BpallleHHE Bajl
WCIIOJIHUTEJILHOTO JBUTaTeNsl. JIBUTaTenb uepe3 peayKTOp MOBOpAuYMBAET Ball
paboyero MexaHu3Ma U OJHOBPEMEHHO POTOp CelIbCHH-TIPUEMHUKA. Bpaiienue
OyZeT mpoAoKaThCs IO TEX IOp, MOKa pPOTOP CEIbCUH-NPUEMHUKA OMSTh He

BCTAHCT IMCPHNCHAUKYIIIPHO K POTOPY CCIbCHH-IAATYHKA. HpI/I 9TOM CHT'HAJI Ha



BXOJIC YCUJIUTENsl CTaHET pPaBHBIM HYJIO M JBUTATENb OCTaHOBUTCS. Pabouuii
MEXaHU3M OKa)KETCS MOBEPHYT HA TAKOM K€ YroJl, 4YTO U POTOP CEIbCUH-AATUHKA.

B kadectBe ycuiauTens MOIIHOCTA B CIEIAIIUX TMepenadax OOBIYHO
UCIIOIB3YIOTCS AJIEKTpOMaIIMHHbBIE yeuauTenu (OMY).

InexmpomauwiunHblll  ycuaumenb — TPEIACTaBIACT  cO0OM  TeHepaTop
MOCTOSIHHOTO TOKA CIEIMaTIbHON KOHCTPYKIIMM, UMEIOLINN 1BA KacKaja yCUJICHHUS.

Porop reneparopa mpejacTaBisieT coOoil Bpamjaromryrocs 4acte OMY u
BBITIOJTHAET POJib sikops. OH COCTOMT U3 CepJIeYHHMKAa, OOMOTKH M KOJIIEKTOpaA.
OcoOennocteio DMV saBnsieTcst Hanmuuue AByX mnap mietok. OnnHa mapa (A-A')
PacMoJIOKEHA Ha TEOMETPUUECKON HEUTPAIA SIKOPSI U BO BHEIIIHEH LIENM 3aMKHYTa
HaKOpOTKO, a npyras (B-B') pacnonoxeHna neprneHauKyasspHO €l Ha OCH TTOJIFOCOB.
C Hee cCcHUMAaeTCid  BBIXOJAHOE  HAINpPSDKEHUE, KOTOPBIM  YHOpaBJsETCS
WCTIOJIHUTENbHBIA JIBUTATENb. BXOAOM ycWUiIuTENns SBIAIOTCS YHPaBISIOUINAE
00OMOTKHU BO30YXEHUS, a BBIXOJOM — OOMOTKA SIKOPSI.

[Tpunnun pabotel IMY COCTOUT B CIETYIONIEM.

Porop nmpuBOoAMTCS BO Bpall€eHHE MPUBOJHBIM JBUTATEIIEM C MOCTOSHHOMN
CKOpocThio ®. IIpu mpoTekaHuu Mo oOMOTKaM YMPaBJICHUS TOKa BO30YKICHHS
BO3HMKACT MAarHUTHBIM TOTOK @D;=01;, KOTOpPBIA TmepecekaeT OOMOTKHU
Bpamiatonierocss sikopsi. [110ckocTh KOPOTKO3aMKHYTONM OOMOTKH PpacIoyioKeHa
BJIOJIb MATHUTHBIX CUJIOBBIX JIMHUM noToka D U, clienoBaTeabHO, NIPU BPAIICHUH
pOTOpa aKTUBHBIE MPOBOJHUKHN ITOM OOMOTKH HanuOoJiee MHTEHCUBHO TEpECceKaroT
MarHuTHbIE CUJIOBBIE JTUHUM TOTOKa D, UCHBITHIBAs HAMOOJIbIlIEEe BO3JEHCTBHUE C
ero croponbl. Ha merkax A-A’' Bo3Hukaer makcumanbHas JOJ[C E,, BennuuHa
KOTOPOM IPOIOPLMOHAIIBHA CKOPOCTH BpameHus o: B, = cio®;. Tak kak 3tn
IIETKA 3aMKHYThI BO BHEIIHEH 1I€TH, TO IO HUM OyAET MPOTeKaTh MaKCUMaJIbHbBIN
TOK - TOK KOPOTKOT'O 3aMBIKaHMs 13, KOTOPBIM CYIIECTBEHHO MPEBOCXOIUT IO
BEJIMYMHE TOK OOMOTOK yIIpaBieHHs 1;. OTO TiepBas CTYNEHb YCHUJICHUS,
oOyclioBIIeHHas1 KOHCTpyKIuein OMY.

I[Ipy  mporekaHum MO  KOPOTKO3aMKHYTOM  OOMOTKE  TOKa 1z,

NEPHNCHAUKYIIAPHO €€ IIJIOCKOCTH BO3HHUKACT MarHMTHBIM NOTOK @) = (Xziz, KOTOpBIﬁ



BO3JICHCTBYET Ha OOMOTKY, COCIMHEHHYIO0 cO IeTkamu B-B', Tak ke, kak MoTOK
®; Ha OOMOTKY, coeauHeHHYI0 co meTkamu A-A’. O dopmupyeT B Heil
BeIxoaHYI0 DJIC Es= ci0o®; = ¢i? oy aw?i;. ITockonsky motox @, CymecTBEHHO
6ombiie no BenuurHe notoka @g., o u IJC Es cymectBenHo 6oinbiie Es.

B aToM cyTb BTOpOi1 cTyneHu ycuinenuss OMYVY.

Takum o6pazom, DJIC Es Ha Beixoge OMY mnponopruoHanbHa TOKY 1i B
OOMOTKE yIpaBJICHHS U KBaJpaTy CKOPOCTH BpalleHus ®. B cBsizu ¢ atum 1ist
BpamieHus poropa OMY NpUMEHSAIOTCS BBICOKOCKOPOCTHBIE ABUTaTeNnu. B Toxke
BpeMmsi DMY Gornblie, yeM 0ObIYHBIE T€HEPATOPbI, UYBCTBUTEIbHBI K U3MEHEHUSIM
CKOPOCTH BpalleHusi, 4YTO TMPUBOAUT K HEOOXOAMMOCTH OoJjiee TOYHOIO
MOAAEP/KaHMS IIOCTOSIHCTBA CKOPOCTH BpAaIllEHUs] NPUBOJHBIX ABHUrareneii. Kpome
toro, BbixoaHas OJIC  oOpaTHO  mpomopuUHMOHATbHA  CONPOTUBIIECHUIO
KOPOTKO3aMKHYTOM OOMOTKH, 4TO TpeOyeT OoJjiee TIIATEIBRHOTO YyXoJa 3a
KOJUIEKTOPOM.

CymHOCTp YCHJIEHHSI COCTOMT B TOM, 4YTO MPHU BCAKOM H3MEHEHUU
BEJIMYMHBl M HANpPaBJICHUs TOKAa B IIEMM BO3OYXACHHs, B LIENH SKOps (depes
Harpy3ky) OyAeT MpOMCXOAUTHh TaKOe K€ IO XapakTepy u3MeHeHue Toka. [lpum
ATOM BBbIJEJsieMas Ha HArpy3ke MOIIHOCTb B COTHH M ThICAYM pa3 OoJibllie TON
MOIIIHOCTH, KOTOpas 3aTpauMBaeTcsi Ha YMpaBieHHEe B IeNU BO30YXKIACHUS.
VYcunenne curHanga mo MOIIHOCTH IMPOMCXOJWT 332 CYET MEXaHWYECKOW dHEpruw,

co00I11aeMOii IBUTATENIEM, PUBOISIINM BO BpalllEHUE SIKOPh T€HEpaTopa.

3.  HasnaueHue, cocTaB U NpUHIUI paboThl MpeoOpa3oBarTeneil

QJICKTPOSHCPTIUU.

CoBpeMeHHOE BOOPYKEHHME 3CHUTHBIX PAKETHBIX BOWCK MPENCTaBIsAET
co00H CIIOKHBIE PAMOAIEKTPOHHBIE U TEXHUYECKHUE KOMILIEKCHI, OTPEOIISIONIHe
B 1mporecce (GYHKIUOHUPOBAHUS DIIEKTPOIHEPTHUIO PA3NUUYHBIX MapaMeTpoB
(MOLIHOCTH, HANpPSDKEHUs, TOKA, YacTOThl, yrcia (a3). B To xe Bpemss 06a30BbIM

HUCTOYHHUKOM IMHUTAHHUA ABJIACTCA, KaK IIPpaBUJIO, OAUH UCTOYHHK. M MmoxkeTt 6BITB,



HaIMpUMeEp, aKKyMYJISITOpHasi Oatapesi Uiu TOCyJAapCTBEHHAs] JTUHUS MEPEMEHHOTO
TOKa  MPOMBINUIEHHOW  vacToThl.  ClenoBaTelnbHO,  BO3HUKaeT  3ajada
npeoOpa3oBaHusi  3JeKTpodHepruu. Jlnsg ee  pemeHuss B CHCTEMax
sHeprocHabxenuss BBT 3PB mupoko ncnonb3yrores ycTpoicTBa mpeodpa3oBaHus
napamMeTpoB 3JIEKTPOIHEPTUU. B 3aBUCUMOCTH OT Ha3HAUYECHUS OHU PA3ACISIOTCS
Ha UHBEPTOPHI, KOHBEPTOPHI (YMPOpPMEPHI) U LIUKIOKOHBEPTOPHI.

HNuBepTop — ycTpOHCTBO, peodpa3ytoliee HaMpsHKeHHEe TOCTOSHHOTO TOKA
B HaIpsiKEHUE TIEPEMEHHOI0 TOKA.

KouBepTop — ycTpoiicTBo, npeodpasyroliee HanpsHKeHHE OCTOSHHOTO TOKa
OJIHOM BEJIMYMHBI B HAMIPSHKEHUE MOCTOSSHHOTO TOKA APYTON BETUUYHHBI.

[{ukokoHBEpPTOP (mpeobpazoBatelib Y4acTOThI) - yCTPOICTBO,
npeoOpa3ytoliee HanpsH>KeHHE MEPEMEHHOT0 TOKA OJJTHOM BEJIMYMHBI B HANIPSKEHUE
MEPEMEHHOT0 TOKA JIPYTroil BEJIMUMHBI.

[lo npuHLMITY AEHCTBUSA MPeoOpa3oBaTENU JEIATCS Ha IEKTPOMAITUHHBIE U
CTaTHUYECKHE.

HcTopuuecku nepBbIMU ObLIU pa3pabOTaHbl U CO3[IaHbI SJIEKTPOMAIIMHHbBIE
npeoOpazoBaten. OHU TMO3BOJIAIOT JOCTATOYHO MPOCTO PEANM30BaTh IMPOIECC
npeo0pa3oBaHusl ANEKTPOIHEPTUU MYTEM MEXAHMYECKOTO COEAMHEHUS B OJHOM
KOpIyce pa3duyHbIX DJEKTpUuYecKuX MamuH. Kpome TOro, OoHM CIOCOOHBI
BBIICPKUBATh OOJIbLINE TEPETPY3KU U KPATKOBPEMEHHbIE KOPOTKHE 3aMbIKaHUSI.
[loaToMy moOg00HBIE YCTpOMCTBA IIMPOKO pAcHpOCTpaHEHbl B CHUCTEMax
sHEeprocHabxeHust Boopysxxenus 3PB.

Haubonpiiee npuMeHeHne U3 HUX HAlIM MpeoOpa3oBaTesid YaCTOThl CEPUU
I[ICY  (IIpeobOpazoBarenb, CuHXpoHHBIM, YacToThl),  oOecreunBaroIIre
npeoOpa3zoBaHue Tpexda3Horo »syeKTpuueckoro Toka wyactoton 50 T B
Tpexda3zublil anekrpuyeckuii Tok yactoroit 400, 800 wmu 1000 ',

[IpeobOpazoBatenu 3TOM cepru BRITyCKAOTCA Ha MOITHOCTH 15, 30, 50 u 100
KBT.

[IpumeHeHue NOBBIIEHHBIX YacTOT B cuUcTeMax aiekTponutanus POC

ITIO3BOJIACT:



YMEHBIIUTh ra0apyuThl U BEC ANEKTPUUECKUX MAILIMH U APYTOU anmnapaTypsl -
TpaHC(HOPMATOPOB, MATHUTHBIX YCUIIMTENEH, BEIIPSIMUTEIICH;

CO3/aTh BBICOKOCKOPOCTHBIE ACUHXPOHHBIE " CUHXPOHHBIE
AIIEKTPOABUTATEIIH;

UCIIOJIb30BaTh MOAOOHBIE JBUraTeIN B CUCTEMax 3amycka TMPOCKOIOB IS
MOBBIIEHUSI X KUHETUYECKOTO MOMEHTA.

bioxk-cxema HpeO6p330BaTCHH 4aCTOTbI CCpPpUHN I1CH NpEeaACTaBJICHA Ha

puc. 11.
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Puc.11. brnok-cxema npeobpazoBarens yactoThl cepun [1CH

B coctaBe [ICY KOHCTPYKTUBHO BBIACNSAIOT OJIOK YIPABJICHUS U COOCTBEHHO
npeoOpasoBatenb. B cocTaB Gioka ympaBiieHUs BXOAST amlnapaTypa yIpaBiIeHUsS
ACUHXPOHHBIM JIBUTaTelieM M TE€HEepaTopoOM, a TakKe IyCKOBas, 3allUTHAs u
u3MepuresnpHas anmnaparypa. Cxema ynpasnenus ['TIY npenycmaTpuBaer pydHoe
Y aBTOMAaTHYECKOE PEryJupoBaHUe HANPSIKECHHUS.

BHemnuii BUA W YCTpPOWCTBO OCHOBHBIX DJIEMEHTOB IpeoOpazoBaress

MIpEACTABIEHbl Ha puc.l2.



[IpeoOpa3oBaTeb COCTOMT U3 OCHOBHOT'O arperata M CTaTUYECKOW CHUCTEMBI
BO30YXKIEHUS.

OCHOBHOW arperar BBINIOJHEH B BHJE OJIHOKOPITYCHOH 3JIEKTPUYCCKOMN
MamuHel (puc.12,a), COCTOSIIMIA W3 TPHUBOJHOTO TPeX(}a3HOTO aCHHXPOHHOTO
AJIEKTPOABUTATENII C KOPOTKO3aMKHYTHIM poTopoM (4) u  Tpexda3zHoro
CUHXPOHHOTO IeHepaTopa MOBBIMIEHHON YacTOThI HHIYKTOPHOTO THIIA (3).

B kauecTBe OCHOBHBIX 3JIEMEHTOB arperaTa BBIJICISAIOT: CTATOp TEHEpaTopa
(puc. 12,B), crarop asuratens (puc. 12,c), porop npeodbpaszoBarens (puc. 12,d) u

ITOAIIHNITHUKOBBIC IIINUTHI.

Puc.12. OcHoBHBIE 371€eMEHTHI TpeoOpa3oBaTeIs

Cratuyeckas cuctemMa BO30YKIEHUS MpeHa3HaueHa JJi1 MUTaHUs OOMOTKHU
BO30YXKJIEHUS TE€HEpaTropa IOCTOSHHBIM TOKOM M TOJAEpP’KAaHUS BbIXOAHOTO
HampsDKeHUsT Heu3MeHHbIM. B ee coctaB Bxoasar Onok mnutanus (1),
pacmojIOKeHHbI Ha CTaHMHE TeHepaTopa W OJOK YNpaBlIEHUS, KOTOPBIUA

HaXOIUTCA Ha pacCIIipCaCIIMTCIbHOM IIUTC HI/ITaIOH_[eﬁ SJICKTPOCTAHIINN.



Ha mnoamumHUKOBOM IIUTE, pACIOJIOKEHHOM Ha TOpIE TeHeparTopa,
HAXOJMUTCS CUIIOBOH BBIIPAMUTEND (2) OJ0OKa MUTAaHUS CUCTEMBI BO30YXKICHUS.

['eHepaTop COCTOMT W3 JIBYX OCHOBHBIX YacTed: cTaTopa, SBISIOMIETOCS
SKOpPEM, H POTOpa, BHITIOTHSIONIETO posib HHIyKTOpa. CtaTop (puc.12,B) cocTout
u3 kopmyca (1), BHyTpu KOTOpPOro pa3meuniaercsi cepAedHuk (2), HaOpaHHBIA U3
JUCTOB 3JIEKTPOTEXHUYECKOH CTamu. B ManbIX ma3ax cepiedyHuKa pacrojaraercs
Tpex(dazHas sikopHas oOMoTKa (3), cocTosasi U3 COSAMHEHHBIX MEXAYy coOoMn
cekiuii. KoHmpl kakaol (a3l BhIBEJCHBI HAa KIEMMHYIO KOpPOOKy. B Oombimmx
naszax HaXxoJauTcs 0OMOTKa BO30YykIeHUs (4), cocTosIas u3 AByX KaTyIlek.

Cratop nBuratens (puc. 12,c) uMeeT aHAIOTHYHYIO KOHCTPYKINIO. BHYTpH
ero kopnyca (1) pacmnongokeH MarHUTOMPOBOJ] U3 JIEKTPOTEXHUYECKON cTanu (2),
B Ma3zax KOToporo Haxomarcs TpexdasHas oOMoTka (3). C menapio yMEHBIICHUS
MyCKOBOTO TOKa OOMOTKa BBITIOJHEHA B BHJE OTIACNBHBIX cekmmid. [lpu mycke
JABUTATENSI OHU COCTUHSIOTCS TOCIIEIOBATENIbHO, a MOCIe pa3roHa — MapajuieabHO.
[lepekntoueHne OOMOTOK TPOM3BOAMTCS ABTOMATHYECKH C TOMOIIBIO OJIOKOB
CTYIIEHYATOTO ITyCKa.

Potop mnpeoGpazoBatens (puc. 12,d) coctour u3 Bama, Ha KOTOPOM
pacronokeHnl  rhagkuii porop asuratens (1), BeHTWIATOp (2) U HHAYKTOP
reHepatopa (3), wumeromuii 8§ 3yOlIOB, PAaBHOMEPHO paCHpeeNIEHHBIX 10
OKPY>KHOCTH.

brnok ympaBneHuss TpenHa3HauyeH N1 HAYaIBbHOTO  BO3OYXKICHUS
CHHXpPOHHOTO TeHeparopa. /Jlims 3Toro muTaromiee HAMpsOKEHWE OT —CeTH
nepeMeHHoro Toka dacrotoi 50 I'm momaercst yepes TpanchopMaTop HAYaIBHOTO
BO30YXXJICHHUS Ha BBHIIPSIMUTENh, @ C HEr0 Ha 0OMOTKY BO30Y)KIIEHHUSI TeHepaTopa
JUI CO37aHus pabo4ero MarHUTHOTO TIOTOKaA.

[locne  HayambHOTO  BO3OYXKIEHUS ~ TEHEpATOp  TEpPEeXOAUT  Ha
camoBo30y>kaeHue. [Ipu 3ToM HampspKeHHE ¢ BbIXOJla TeHepaTopa uepe3 CHIIOBOM
aBTOTpaHcPopMaTop IMOCTymaeT Ha CHIOBOH BeIIpsimuTens. C €ro BbIXOJa

MOCTOSIHHOE HaNpsDKeHHUE T0aeTcsi Ha 0OMOTKY BO30Y:K/I€HHs TeHepaTopa.



biok PETYJINPOBAHHA obecrieunBaeT ABTOMATH4YCCKOC n PY4YHOC

PETYINPOBAHUC BHIXOJIHOT'O HAIIPSAKCHUA C BaﬂaHHOﬁ TOYHOCTBIO.

SAJIAHUE HA CAMOCTOATEJIbHYIO PABOTY

HOBTOpI/ITB MaTcpuall 3aHATHUA, ITIOATOTOBUTHCA K KOHTpOJ’IBHOﬁ pa60Te



