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MCCJEJOBAHHE PALMOHAJIBHBIX CIIOCOBOB YACTOTHOTO
PErYJIUPOBAHUSI CKOPOCTH ACHMHXPOHHBIX JBHUTATEJIEH

H. o KAJII/IHI/IH, B. M. TIAHTEJIEEB, B. Il. COYCTUH

(IlpescraBiena HayyHbIM ceMHHADOM Ka(eAphl 3J1eKTPOOGODYMOBAHHS)

PanvonanpHoe ympaBiende acHHXPOHHOM MAIIHHON — 3aKJI0YAETCH
B DEryJMpPOBAHHH CKOPOCTH BpallleHHs DOTOpa JBHTATeNsl NpH obecreye-
HHH TPeGyeMOro KauecTBa IepeXoHOrO NpOLeEcca HycKa, peBepca, TOPMo-
xenns. IIpeumyliectsa peryanpyeMbX acHHXPOHHBIX —3J1eKTPONPHBOLOB
C YacTOTHBIM yNpaBseHHeMm o6mensBectHbl. IIpu sToM BEHIGOpP panuOHaIb-
HOTO 3aKOH& YaCcTOTHOrO YIPAaB/eHHS ACHHXPOHHOH MAaIlHHOH $IBJISETCH
npeiMeToM 0COG0ro PacCMOTPEeHMs JJIS KaXK[OTO PEeXHMA NPOM3BOACTBEH-
Horo Mexanusma. C 37T0f HeNbl0 BBIPaXKEHHE [ 3JIEKTPOMATHHTHOIO
MOMeHTa 3alldllleM B BHUJe, YAOGHOM 1A OHEHKH Da3JHYHBIX CJyYaes
YacTOTHOrQ peryJHpOBaHUs.
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M= m,N(QJrE"m) oS (5’2_+£_x,2) : (1)
B e o

CooTBercTBeHHO ypaBHeHuio (1) MOXKHO BBIEJHTb GOJbIIOE pas3HO-
o6pasue cmocoboB peryaupoBanus. Tak, Iisi HauGodee 3b(EKTUBHOrO
pexHuMa  paGoThl aCHHXPOHHOH Mammubl npn @ = const moryr ucmomb3ao-
BaThCsl ynpasasiomue napamerpul @O—Iy, O =1, I,—f;, I,—fs Io—f, u
Apyrue. '

OcHoBHast TPyZHOCTb Npu peanusauuu pexxuma @ = const 3zakumo-
YaeTcsa B M3MEpPEHHMH MOTOKa. B Hacroslllee BpeMsi HET NPOCTbIX M HalekK-
HBEIX CI10CO6OB M3MEPEHHsT MATHHTHOTO NOTOKA, a TaKkKe 3. I.C. M 3JIEKTPO-
MarHHTHOTO MOMEHTA, MO3TOMY TNPEACTABJAIOT HHTEPEC CHCTeMbi, NOCT-
POGHHLIC Ha OCHOBE YaCTOTHO-TOKOBOTO crmoco6a ynpasieHus. M3 suipaxke-
Hust (1) caenyer, uto ecam B mpolecce PeryJMpOBAHHUS TOLAEPKHBATH
NOCTOSIHHBIMH BEJHMYMHB TOKa cTatopa /; W 4acTOTy ToKa portopa fi, To
3HaYeHHs BEJMYMH TOKA HAaMarHHYHMBaHHs, CJAEJOBATENbHO, H INOTOKa
OKaXKyTCs TaKXe IOCTOSHHBIMH, 3ajaBas 3HadeHus I, u f2, MoOxHO moz-
AepXKHBATh HEKOTOPLIA ONTHMAaJbHbI (C TOUKH 3PEHHST TOTEPh) IOTOK
® nmeurareass [1]. Ilpu wHccnefOBaHMM AHHAMHKH [BHTaTels C YYETOM
JIEKTPOMArHHTHBIX IIPOLECCOB HcHodab3oBadach ABM rtuma MH-14.

Huddepennuanphble ypaBHEHHs.  5JeKTPOMATHHTHBIX — IIPOLIECCOB
B aCHHXPOHHOM [BHIaTesle BO BPAIlAIOLIEHCs CHCTeME KOODAHHAT HMEIOT
CHeRYIOIHA BHI: ' : : »
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OJIHaK'O B -NIpHBOJie C OFpaHI/IquHOH

MenTa. B nojo6HOll cHcTeMe wW3MeHeHHe .
MOMEHTa Harpy3KH OKa3hblBaeT 3aMeTHoe \ 8Wpom

- BIUSHHE Ha IHHAMHUECKYIO XapakTepu- T

CTHKY ABHTaTens. B pexmme orpanuuen-

‘HOTO  TOKAa CTaTopa aGCONIOTHOE - CKOJIb-

;Kelme TaK}Ke “HOJIKHO OBITh oppamdqeﬂo [Ipuaem orpaﬂuquHe abcoaIoT-
HOTO CKOMBKEHUs HEO6XOAUMO Kak JUISt CHHXKEHHS TIOTEPb, TaK H p;Jm yBe-
JYeHus 6blc"rp011en~cr3nﬂ

OHTHMaJIleoe 3HAYEHHE aﬁcomomoro cKoJbKenus (puc. 1). HaXOJIIfIT\,)'i
M3 YCJOBUA TOJNyUEHHS MAKCHMAJNbHOTQ CYyMMapHOTO MOMEHTa ABHratess,
KOprbIH onpene.nﬂe'rcsi KaK HHTErpan Bblpa}KeHl/]ﬂ (3) :
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(cz\:{. npunoxkenue). HcenenoBaauch myck ABUraTesisi NPH HEH3IMEHHOM, JIH-
HEMHOM M 3KCIOHEHIHA/JbHOM BO BPEMEHH 3aKOHAX H3MEHEHHS] HampsKeHus
M YacTOTBl f; /i NOCTOSIHHOrO MOMEHTa HATPY3KH, a TaKxke [ JIHHE -
HO W KBaJpaTHYHO 3aBUCALIEr0 OT CKOPOCTH BpallleHHss (puc. 2 a—r).

M3 conocrasienns 3THX 3aKOHOB YNPAaBJEHHs BHIHO, YTO MeHbIIee
BpeMs nmycka H Jyyumee QOpMHPOBaHHE TEPEXOAHOrO mpouecca (C MaJbiM

Puc. 24, 6, B, T

nepepery1ipoOBaHUEM) COOTBETCTBYET

3KCIIOHEHIIYaJbHOMY BO BPEMEHH 3aKOHY

b - pery1HPOBAHHA HANpPSKEHHS M YaCTOTHI

ceTH. B 3aMKHYTOH cucreme ynpaBJeHHs

} TOKOM CTaTtopa M aOCOJIIOTHBIM = CKOJIb-

| JKeHHeM IoJy4eHbl JAHNHAMHYECKHEe Xa-

| PAKTEPHUCTHKH C HEH3MEHHBIM (3ajaH-

| HLIM) MOMEHTOM JABHrarteas (puc. 2px).

| OKCNepHMeHTaJbHO  HafiienHOe  (Ha

[ ABM) ontumaljbHOe 3HAYeHHE YACTOTHI

| poropa (f2) B 2,5 pasa MeHblue KPHTH-

- yecKOH INpH orpaHHuYeHHoOM (Ha ypoBue
N : 2] 4ou )} TOKe cTaTopa.

Puc. 2 1 CaenyeT UMeTb B BHLY, 4TO CTPYK-

TypHass cXeMa  MOJeJH  [BHraTess

1pH yNpaBJIeHHH TOKOM CTAaTOpa M 4YacTOTOH pOTOPa MOKeT ObITh CyIlie-

CTBEHHO ympolneHa (puc. 3,6), Tak KaK TOK U CKOJbXEHHE MOTYT paccMmar-

pUBaTbCsi KaK HE3aBHCHMBle yHpaBisiiollde napaMeTphl. B srom cayuae

HCCJIeIOBAaHHE NEePEXOJHBIX IIPOLECCOB B ACHHXPOHHOM JBHraTejie MOXeT

HPOBOJAUTHCSL 10 ypaBHEHHAM, ONHKCHIBAIOLIMM IIPOLECCHl B 'POTOpE, U. ypaB-

HeHHIO Jig MoMeHTa. [logoGHas cxeMa MO3BOJISiIET HUCCAENOBATH AMHAMUKY
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3aMKHYTO# CHCTEMbl PETyJNHMPOBAHHS CKOPOCTH H MOMEHTA JBUraTeasi H3
manasix ABM. ’

‘BJlIOK-CXeMa 3aMKHYTOH CHCTeMbl NycKa ABHTATedsi C HE3aBHCHMBIM
yopaBieHHeM Ao M 33[JaHHBIM TOKOM CTaTOpa INOKAa3aHa Ha pHC. 4 a. ®op-

Y [om s

Uy

‘MHPOBaHHE YaCTOThl CTAaTOpa B CXeMe INPOHUCXOAHUT NYTEM CJIOXKEHHS 4Ya-
CTOTBI, MNPOMOPUHOHAJBHOM CKOPOCTH BpalleHuss Bania jsurarens (fw),
1 gactothl (fg), mpomopuuOHaNbHOH aGCOMIOTHOMY CKOJIBXKEHHIO. DTH Ofe-
pauuH BHINOJHAET GeCKOHTaKTHHIH ceabcuH. CHIOBas uacTe npeo6pasoBa-
TeJsT YacTOTHl BHINOJIHEHA HA OCHOBE THPHCTOPHOIO HHBEPTOPA, NHUTAIOIIE-
TOCA OT YNPAaBJSEMOro BBHUIPAMHTENS. 3aMKHYTas CHCTEMa DeryJMpOBaHHSA
HanpsiKEeHHs TOCTPOeHA IO HPUHUMNY 3aJepKaHHOM cTaGuiu3aluy sagaH-
HOro TOKa ABHrarens. 3aaep:kaHHas obpatHas cBi3b, 30C, c OTCEUKOi
N0 TOKY MO3BoJsieT (HOpCHpoBaTh TIPOIECC HApPACTaHUS TOKA CTAaTOPa B MO-
MeHT TporaHusi asurartenss (Uy==0O ma puc. 46) M OrpaHHUYHTh TOK Ha
3aJlaHHOM YPOBHE, S : o
[Ipunoxenue

'yPaBHEHMsI aHa/nOra-MauluHb A5 Asurateas JAT-250-8 umeior Bua:

_ dj;-‘ e U+ 0g hus — 0,035 — 0.27T00r | oh = 0,295
— ZHe 0,295, + s — 0,277
"Z’ — —0.29900, + (m;c — ) Ypr + 0,277
%‘;—' = —0,299%3 — (0, — ©) q;ar + 0,277 935
Mg = 4,72 (930 Yar — Yus b3r)
%" = 0282 (M — M) -
fus = 502005 — 4,720ar, igs =5,02055 — 4,720, )

MacwTael. nepéMeHHBIX MPHHUMAJINCE

_ mus=1:4; mmw=1:16; my=1:5 my=1:1.

Cxema MojenH 3aMKHyTO CHCTEMbl pEryJHPOBAHHS CKOPOCTH H MO-

menta AJl msobpaxeHa Ha puc, 3,a. - .

~ OnrumanbHble 3HAYeHHs aGCOMIOTHOrO CKOJIbXKEHHS — ONpeNeNsuch
TMOHCKOBbIM MOZReJNHPOBaHHeM, Dbio onpefesneHo, yYTo IPH ONTHMAJBHOM
3HaueHWH aGCOJIOTHOTO CKOMbXKEHHsi CHCTeMa HeycToiiuuBa (pHc. 5).
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B sToM cllydae CKOPOCTb JOCTHTaeT CBOETO HOMHHAJBHOTO 3HAUEHHS GHICT-
pee, HO Jajlee HAUWHAIOTCSA HEYCTOHUHBhIE KOJEGAHHS MOMEHTAa M CKODOCTH.
ITpu yBeJHUEHHH KPYTH3HBI Xa-

PAKTEPHCTHKH 3ajepxkannoii OC

@ , : 0 TOKY HabJIoRa/oCh 3aMedJIeHHe

< GOpDMHDOBAHUS MOMEHTa, 3aTATH-
q

BaJics MYCK IPU MOCTOSTHHOM MHHH-
MaJIbHOM Hanpsikenud. Haubosee
IpHeMJIeMOl OKa3anach KpYTH3HA
XapaKTePUCTHKH 30HBl HEUYBCTBH-

TEJbHOCTH, paBHAs Yowe = 6.
BX
Hp0H3BoszIOCb HCClIeIOBaHHe
peakuHuH CHCTeMbl Ha 2- M 3-Kpar-
HBI Habpoc HATPy3KH NpPH Pasiuy-
HOH CKOPOCTH BpalleHUsi JBHraTe-
m s Ilpu Ha6poce Harpysku Ha cKo-
poctu (0,1 + 0,4) wn HabaORaIOCH
peskoe BO3pacTaHHe BPAILAIOLIErO
Puc. 5 MOMEHTA, KOTOPOE NepexOdHUT B He-
: yCTOHYHBHIE KOJEGaHHs NPH JOCTH-
*KEHHH CKOPOCTH MNOpsjKa HOMH-\
nasbHoir. ITpu Ha6poce Harpyski Ha ckopoct 0,6 H 60Jee OT HOMHHANBLHOR
HaGMIONAIOCh HE3HAUHTENbHOE BO3PacTaHHe BPAIIAIOUIETO MOMEHTa M He-
CKOJIbKO 3aMeAJa/cs NycCK.

BuiBoanb

1. IIpoBeneHHble HCCIeNNBaHKUA TOKA3aJH, 4TO NPH HOJAEPKAHHH IIO-
CTOSIHHBIMH 3HaueHHH fo W I; 3/€KTPOMATHHTHBIH MOMEHT JBUraTess B JH-
HaMHYEeCKHX peXXHMaX COXpaHsieTcsl MOCTOSIHHBIM JIMIIb AJs CJiydasi Heus-
MEHHOro (He 3aBHCSIIIETO OT CKOPOCTH) MOMEHTa ~ CcOnpoTHBJeHHs. IIpu
MOMEHTe CONPOTHBJIEHHS, 3aBUCSIIEM OT 'CKODOCTH, B pexume [ = const
JIst TIONYYeHHs] MOCTOSIHHOTO 3JIeKTPOMArHUTHOTO MOMEHTa B JHHaMHye-
CKHX peXHMax, 4yacToTa pOTopa H3MeHseTCs IO ONpelJeJeHHOMY 3aKOHy
IpH ONTHMHU3aLHH CHCTEMBI [Jsi PAa3/JUYHBIX BHJOB HAarpy30K [ABHraTessd.

2. ABTOMAaTHYECKHM pEryJHpPOBAaHHEM TOKa M YacCTOTH POTOPA MOXKHO
NONYYHTD Ji00ble MeXaHHUeCKHe XapaKTePHCTHKH, B TOM YHCJIE XapaKTepH-
CTHKH, CBOMCTBEHHHIE ABHraTeJAM IIOCTOSTHHOTO TOKA.

3. Hns kaxnporo sHauenusi [, = const mMeercs onTHManbHOe aGCOJIOT-
HOe CKOJIb)XEeHHe, NpU NOAJEp:KAHHH 3HAYEHHS ero INOCTOSIHHBIM CHCTeMa
CTAaHOBUTCA HEYCTOHYHBOH, NO3TOMY DPEKOMEHAyeTcsi INpPOH3BOAHTb NYCK
JBHraTessi NPH 3HAUEHUSX aGCONIOTHOTO CKOJIbXKEHHS, HECKOJNbKO GOJbIINX
ONTHMAJILHOTO.

JIMTEPATYPA

1. 1. ®. Kaausun, B. II. CoycTun OntuMmanpHuil no 6bICTpOlleHCTBHIO pasrox
aCHMHXPOHHOro rujpoasurateas. C6. MAoknamoB 5-f  HaydyHO-TEXHHYecKOl = KoHpepeH-
LMK N0 BONpocaM aBrOMaTH3auuu npoussoxctsa, Ham. TI'Y, Tomck, 1967. ;

2. M. M. CoxonoB H JAp. DAeKTPOMarHHTHbIe NEPeXOAHEIE NPOLECCH B aCHHXPOH-
HOM npuBOfe. «JHeprus», M., 1967,

3. B. . Psabyxa. Hpoueccm B aCHHXPOHHOM JlBPII‘aTeJIe OPH YacCTOTHOM peryJHpo-
BaHWH CKOPOCTH €r0 BPaUIEHHs To 3ajaHHOMYy 3akony. Hss. AH CCCP, «JHepreTHka
H TpaHCOOPTY, JI., Ne 2, 1966,

4 10. @, Bepceﬂea Bonpocw auHaMHKH acHHXpOHHOI‘O ABHTaTeNs NpH YacTHY-
HOM pery/kpoBaknH tkopoctu. AsromaTusalui npousbofcibenibix mpoméccos. Bam. 5,
Hosocibupck, 1967.

05, .. 1. I‘luibneﬁpaﬂn, H. I 3eukiun, B. M. Kupnuuhuxos. Bribop
CprKTypHon cxeMbl aHajioroBofi Mogmean A. I, sz, BY30B <«JJeKTpOMexaHHKa», M.,

, 1967. ’



