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K BbIBOPY NPHUBOJA BJIOKA NAMSATH
PAOJHALUHUOHHOTIO (M30TOIMMHOI'0) NESEKTOCKOTIIA

K. M. BOUKAPEB
(T1pexncTaBaena HaqumMAceMﬂHapOM HHH 31eKTPOHHOI HHTPOCKONUA)

B panuauuoHHBIX (M30TONHBIX) Ae(eKTOCKOIAX HaXOASAT IIPUMeHEeHHEe
OJIOKM MArHUTHOH NaMATH KaK AJs YMeHbUIEHHS BEePOSTHOCTH IMPOINYCKOB
JedeKTa 3a cyeT peajH3aluy NPHHUMOA CTAaTUCTHYECKOTO CYMMHPOBAaHIIA
HHpopManan ¢ n=mneTeKTopoB [l], Tak H nasg crabuauzalu¥H HapaMeTpoOB
JeTeKTOPOB B MHOTOKaHajJbHOM JecdekTockone [2].

B nannoii paGote paccMaTpuBaeTcss YCTPOHCTBO NMPHBOXA AN OJ0Ka
MarHuTHOM MaMATH IWIECTHKAHAJbHOIO CUHHTHAJAALHOHHOTO JedeKTocKona
CO CTAaTHCTHUYECKHM CcyMMHpoBaHHeM. MakcuMasbHOe BpeMsi 3adepiKKH
CHrHaJa B IIeCTOM KaHaJje coctaBasieT 60 cex M yMeHbiaercsl COOTBCT-
CTBEHHO C YMeHblleHHeM HOMepa KaHaJsa. s CTaTHCTHYECKOro CYMMHDO-
BaHHA CHTHAJIOB, IIOCTYMAIOUIMX C JETEKTOPOB, HeOOXOAHMBIM YCJOBHEM
NpH CYHTLIBAHHM £ABJAETCA COBIajleHHe UX 1O ¢asze; AJA ITOTO HYKHO
CKOPOCTb [BHIKEHHA JIEHTBl CHHXPOHH30BaThb €O CKODOCThIO TMepeMel(e-
HHSI KOHTPOJIHPYEMOrO HU3JAeJHS, T. ¢. 3aBHCHMOCTb CKOPOCTU JIBHKEHHS
JEeHTH OT YNpaBJSIOUlero CHrHaja JNoJiKHa ObITh JHHEHHOH. 3TO NOCTHIa-
eTCA C MNOMOIUIBI0O CHCTEMBI ABTOMATHYECKOTrO peryJHPOBaHHS, QYHKIIIO-
HaJbHasi CXeMa KOTOpOH npuBeleHa Ha puc. l.
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Puc, 1. ®yHKupoHampHAs CcXxeMa AaBTOMATUYECKOrG pe-
ryaupoBanud, rae 3.0. — sapatomui opran; 3.C.— 3JeMeHT
cpaBHeHHs; < — yCHauTeNb; H.3.— HCIOIHHTENLHBEH 3die-
meHT; F — BHeniHee Boamymaioulee osgeficteue; 0.C. —

obpaTHas cBA3b

[To pacueram U npeABapUTENbHBIM 3KCIEPHMEHTAM Ha MOXeJH A%
JEHTONPOTSAXKHOIO MeXaHH3Ma B KauecTBe OOBEKTA pery/JHpoBaHHs BHOpaH
JABHraTeJb IOCTOSHHOIO TOKAa C HE3aBHCHMBIM BO30YyXKAEHHEM THIA
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MHU-11JIT ¢ BCTpOeHHBIM TaxoreHepatopoM, 06JafaOlHi JHHEHHBIMH Me-
XaHHYeCKHMMH H DEeryJHPOBOYHBIMH JAHHLIMH.

N3 Teopun sJeKTPHUECKHMX MAIIHH MOCTOSHHOTO TOKa H3BECTHBI OCHOB-
Hble ypaBHeHHs, ONMHUCHIBaloniHe (¥3UyecKHe Npouecchl B 3JeKTpPOZBHUrare-
JSIX, 3 KOTOPBIX PEryJupOBaHHe CKOPOCTH BpallleHUs SKOPs 3JeKTPOLBH-
ratensi MOXHO OCYLIeCTBUTb TpeMsl NIYyTSIMH: HM3MeHeHHeM aKTHBHOTO
COTIPOTHUBJIEHHA B LeNH AKOpsi Ry H3MeHeHHWeM MarHuTHOTO IIOTOKa, H3Me-
HEHHeM HanpsixeHus Ha sikope [3].

.Ha puc. 2 npencrasnena npHHUMNHANbHASA CXeMa npHBoaa A5 0JOKa
MarHHTHOH TaMsTH, B KOTOPOH yIpaBJjieHHe UHCIOM OBOPOTOB OCYILIECTBJIs-
eTCs 3a CYeT H3MEHEHHs HamNpsKeHHs NMUTAHHS HA sIKOpe JABHrarteis ¢ Io-
MOllbI0 yTpaBJslollero Hanpsaxenusa., Taxko# cnoco6 peryaupoBaHHsT SiBAA-
eTcs HauboJjiee ONTHMAaJbHBIM C TOYUKH 3peHUs o€ecneuyeHHs BbICOKON
HaleXHOCTH ABHraTteas B pabore.
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Puc. 2. TIpuHUMIKaAbHAA cXeMa NpHBoAA 60Ka MATHHTHON MaMATH pajMauxoHHoro (H3o-
TOTHOTO) AedeKTockona

- MMonnepxanue 3agaHHOro 3HadeHusi 060POTOB ABHTATE]sf OCYLIECTBJIA-
eTcsl CHCTEMOH aBTOMAaTHYECKOrO peryJHpOBaHHs, COAeprKalleil MOCT,
CPaBHHBAIOINHI yIpaBJasiOllee HaNpsiXXeHHe, CHEMaeMOe C TaxoreHeparopa,
KOTOPHI#l COeHHEH C BaJIOM JBHraTessi KOHTPOJHPYEMOrO H3[eJus H Taxo-
reHepaTtopa — BUTaTes1d 6J0Ka MAarHHUTHOW NaMsTH; ycuaIuTeas (B Kkave-
CTBE CXEMHOrQ peLIeHHS HCNOJb3YeTCs TPAaH3HCTODHBIH BapHaHT, BOILIOLILA-
IoWHi B cee MOJMOXKHUTENbHBIE CBOMCTBA KaK MarHHTHBIX, TaK H JaMIOBBIX
VCHJIHTeNeH; NOCTaTOYHasi MeXaHHYecKas NPOYHOCTh, AOJACOBEYHOCTb, O6e3-
bIHEPLHOHHOCTL, MaJjble rabapurtsl, obecneyuBaeT MTHOBEHHYIO T'OTOBHOCTH
VeHJiHTeAs K nefictBuio u T. A. [4, 5] u taxorenepartop TIy, coeamHeHHbIH
¢ BaJOM JBHrarejs JIEHTONPOTSKHOro MexaHusma. B kauvecrse TI; 1c-
iloJb3yerTcss ManorabapHTHh agaekrpoiapuratens tHna CJI-221.

ITocnepoBaTenbHO B Lienb SKOPSl NBHraTessi BKJIOUEH IMOJYHPOBOJHIL-
koBH# Tpuox Tp (ITUBD). 3a cuer usMeHeHns najeHus HanpsiKeHUs SMHT-
Tep-KOJJIeKTOp TpaH3ucropa Tp; NPOHCXOAHT H3MeHEeHHe HaNpsKeHHs Ha
OGMOTKe SIKOPS [ABHIaTelisi, YTO NPHBOMUT K YBEJIHYEHHIO HJH YMEHbIICHHIO
yHcaa 06OPOTOB ABHTaTessi, YIpaBleHHe TPaH3HCTOPOM Ty oCyllecTBaseT-
cs yCHJIHTeNeM, CoOpaHHbIM Ha TpaHaucrope T, (ITUB3), B men» 6aswi
KOTOpOro BKJIOYEH MOCT, CpaBHHBalOIMMii Hanpsikenne Uy, cHHMaemoe
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€ TaxOreHepaTtopa KOHTpoJaupyemoro uagenus, u T (raxoreHepaTopa ABH-
rare/s) 6J0Ka MAaTHHTHOH NaMSTH.

PaGouas Touka Ha XapakTepHCTHKe TpaHaucTopa T; BLIGHpaeTcss NpH
NOMOILH CONPOTHBJEHHA Ry H Rs, BKJIIOUEHHBIX B MocT. Hampsixenue pac-
COrJlacOBaHHsl yHpaBjsieT TpaH3ucTopoM T), KOTOpb, B CBOIO oOuepeib,
ylpaBJseTr TpaH3uctopoM Ts.

Il 3alIMTH TPAH3HCTOPOB B MOMEHT NyCKa JABHraTeJs OT IYCKOBOLO
TOKa, KOTODBIH B OGMOTKE IKODA AOCTHIAeT 3HAUUTENbHOH BEJHYHHBI, Mpe-
BOCXOAsLIEH HOMHHaAbHOe ero 3HaueHHe B 10+20 pas [3], npeaycmorpeno
pene Bpemenn PB, xoTopoe umeer ABa HOpMaJsibHO 3aMKHYTHIX PB; u PB;
KOHTaKTa U HOPMaJbHO pasoMKHyTHH PBs, Ha BpeMms mycka orcoemuusio-
UHH CHCTeMY peryJupOoBaHus, -

3anyck uepes PB) npHBOAHT K Pe3KOMY BO3PaCTaHHUIO YHCJIa 0GOPOTOB
IBHrare/si, TaK Kak BCe HampsiXKeHHe NHTAHUS NOJHOCTbIO MPHKJIAJbIBAETCH
K OOMOTKe AKOpA JBHraTesfl, YTO MOMKeT INPHBECTH K MNOPLIBY MarCHHTHOI
JeHTHI, 3TOT HELOCTATOK YCTPAHSAETCS MNPH MOMOWH JA06aBOYHOrO COMpO-
TUBJIEHHS Ry, BKJIIOYEHHOTO MOCJAEJOBATENBHO B OOMOTKY SIKODS.

Yepes | cex (Bpems cpaGartbiBanus PB, onpenensemoe  nocTosiHHOI
BpeMenu uenu Ryo; Ry; Co; Rosps; BHYyTpeHHee CONPOTHUBJACHHE HCTOUHUKA
mirtaunst) cpatatsiBaer pene PB, xouraktst PB3, PB; pasmbikaworcsa u 3a-
MBIK2IOTCSl KOHTaxkThl PBy, nogkmoualonie cxemy peryjinpoBaHHS.

B uenb koasnexkropa T, BkaoueHo pene TP ¢ HOpMa/lbHO 3aMKHYTBIMH
PT, n nopmanbno pasoMkuHythiMu PT, KOHTaKkTaMu, npelycMOTpPeHHOe MJIS
sawuThl Ty OT neperpy3ok asurartess. TOK cpaGaThiBaHUS MOXKHO MEHSTh
MpH [OMOIIH CONPOTHBJAeHH R, BKIIOYEHHOro nNapaJjjiennHo o6MoTke PT.
[To TexnuyecknM cooBpakeHHssM TOK cpabarbiBanust PT Bui6pan 1,5 a.llpu
neperpyske ABHraTess Bblllle AonyctuMoro cpabatwiBaer PT, kourakto PT,

pasmuikaioTcesa, PT., 3aMblkaloTcsi, TOK,

7 Yfmun nporexkas uyepe3 0OMOTKY OJOKHPOBKH
2000 O.B,, pese PT u conporusaenus Rz, R

1 OTKJIIOYAET ABHCATENb H CXEMY PeryHpo-

BaHud. Taxkum o00pasoM, TPOHCXOAHT
IABOfiHas 3aluTa TpaHsucropa T, ot
2500 IYCKOBOTO TOKa H TOKa Teperpy3kH, 4To
YBEJHYHBACT HAaLEXHOCTL U JOJFOBEY-
HOCTb CHCTEMBI peryaupoBaHuda. [Ipu mo-
MOLLH HepekJsoyaTenass [1 cucTeMy MOX-

2000 / HO BEPHYTb B HCXOJAHOE COCTOSIHHE,
IJ [TonyueHws 3KcmepUMeHTaIbHBIE TaH-
Hble, KOTOpble npuBelensl B taba. 1. [lo
500 3THM 3KCNEPHMEHTANbHBIM AAHHBIM IO-

20 40 60 80 00 Ug.6 crpoen rpaduk sasucumoctn n = f(Uy),
KOTOpbii nmpuBefed Ha puc. 3. M3 rpa-
Puc. 3. 3aBucumocts uyucaa 060poTOB (uka BHIHO, YTO CXeMa PeryJHpOBaHHS,
ABHTATEeNs [pHBORa ©OJa0Ka MaruaTHoit [IPHBEAEHHAS Ha pHC. 2, TIO3BOJIACT yCTAa-
NaMsaTH OT yNpaBJasOomWero HanpsakKeHus. HaBJAHUBATE pa3JIH1{HbIe 3HayeHust CKOpoe-
CTH BpallleHHsl [OBHUTaTeNsd U NOLAEPKH-

BaTb YCTAaHOBJEHHOE 3HAUeHHe ¢ BbICOKOH TOYHOCTHIO.

IIpu n3MeHeHHH HANPsAXKeHHA B ceTH Ha =+10% OT HOMHHAJBLHOTO YHC-
J0 000pOTOB ABHraTe sl JEHTONPAKHOIO MeXaHH3Ma H3MCHAJOCh NPH pas-
UblX 3HaueHusix Uy He 6Goaee 0,3%.

Kak noxasanu skcnepumenTbl, BpeMs PpeakUHH CJeAsllell CHCTEMb
cocrasissier 0,01+0,015 cex. 3To Ha MOpPANOK MeHblle NOCTOSHHORN BpeMeHH
MEXaHH3Ma rnepeMelleHHs KOHTPOJHMPYEMOrO H3JAeJ]HS, B CBA3H C YeM CH-
creMa ciaexenust B paboTre yCTOHYHBA.



Buliio 3kcnepuMeHTaNbHO HaHJAEHO, 4TO CyMMapHblil IiyM 6J0Ka 3a-
jlepxek H cymMaTopa He mpebimiaer 1% . [lockonbky B nedekrockone npe-
006pa30BaHHI0 H CyMMHDOBAHHUIO IHOJJIEXHUT Jullb 5 TNPOUEHTOB CHrHaJa
C KaxKOOTo NeTeKTOpa, YyBeJHueHHe OOLleH anmapaTypHOH TOrPelHOCTH

Ta6auima |

Uy Uﬂ \]ﬂ U']'l"1 L]3K (T2) n

8 ] Ma 8 8 00|mun
35 70 960 35,6 —59 1810
40 75 975 38 —55 1902
45 80 1000 40 —50 2055
50 84 1025 42,5 —46 2160
55 89 1045 44,2 —41 2280
60 94 1060 48 —-36 2410
65 98 1100 50 —30 2539
70 102 1120 52 —25 2660
75 108 1145 55 —22 2790
80 110 1150 57 —15 2910

U B036 — 110 8

H3MepeHHs1 AedeKTOCKONna NPOHCXOMUT JIHIIb Ha 0,05%, B TO BpeMs Kak

CTATHCTHUECKAst OlUMOKa H3MepeHHs yMeHbuiaercss B V6 pas.

TakuM o6pa3oM, YCTPOACTBO NMPHBOJA 6J10Ka MarHUTHOH NaMATH YAOB-
JeTBOpsieT NMOCTaBJeHHOU 3afaye. YCTPONCTBO HajexHO B pabore. Ikcme-
pHMEHTaNbHble HCCAeOBAaHHS TPUBEIEHHON CHCTEMBI COOTBETCTBYIOT IIpH-
BeJICHHBIM pacyeTaM. YcTpoficTBO pa3paboTaHO C Lesblo ero BHEAPEHHA
Ha ONHOM K3 NPEeNNpPHATHH B KOMIIEKCEe ¢ JIe(eKTOCKOMOM,
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