HU3BECTUI

TOMCKOTO OPJEHA OKTJABPbCKOM PEBOJIIOLIMKW 1M OPJAEHA TPYJOBOI'O
KPACHOT'O 3HAMEHHU ITIO/TUTEXHHMYECKOI'O MHCTHTY¥TA um. C. M. KHMPOBA

Tom 192 1975

K PACYETY ®EPPOPE3OHAHCHOTIO ®HWJIbTP-CTABHJIU3ATOPA
B. K. IVKOBHHUKOB

(TIpeacraBiena HayYHO-TEXHHUECKHM CeMHHAPOM Kadeapbl 3JeKTPoosOpYI0BAHHSA)

Ha puc. 1, a npencraBneHa npuHuunuajdbHasi cxeMma (peppopesoHan-
cuoro ¢uabtp-crabunnzaropa (PPOPCT), nosposasionias ofHOBpeMeHHO 3a-
IIMTHTHL HHBEPTOP OT INEePerpy3oKk IO TOKY H InpeoOpasoBaTb ero MpsiMo-
YroJibHOEe BBIXOJHOE HalpsiXKeHHe B CTAOHIH3UPOBAHHOE CHHYCOHAAJBHOR.
[Ipensaraemoe  yCcTPOHCTBO  OTHOCHTCS K Trpynne (eppope30HaHCHBIX
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Puc. 1. ®Peppopesonancuslii GUAbTP-cTaOUIN3ATOP: a) NPUHUUOHAJIbHASA cXeMma, ) 3SKBH-
BaJeHTHas cxema

cTa0HIH3aTOPOB C MArHUTHBIM LIYHTOM, KOTOpble JOCTATOYHO TOJHO OITH-
canol B [1, 2, 3]. Oco6eHHOCTbIO YCTPOHCTBA SIBJSIETCS TO, YTO AJST (PHIBT-
paluy BBIXOJHOIO HANPSIXKEHUsT HCIOJMb3yeTcst KOHTYP paboueir emkocti Cp
1 uuayktuBHoctu L, oomorkun Wy, pasmeleHHON Ha MAarHUTHOM ILIYHTE.
Uepes koutyp CpLp, HacTpauBaeMblii B pe3OHaHC IO TpeTbell rapMOHHKE,
«0TcacblBaeTcsi» M3 KpPuUBOH HanpsiKenus Uy 3-9 rapmMoHuka, a Bce OC-
TaJbHble OCAabJSIOTCST HanpsiKeHueM ¢uabtpauuun Up, HaBOAUMBIM B 00-
moTtke Wiy,

Llenbio nanHOii paGoOThl SIBJASIETCS BHIBOJA YCJAOBHH (UABTPALUU H TC-
JyueHHe TONpaBOK K MeTOAHKe pacyeTa (heppope30HAHCHBIX CTabH/IH3aTO-
poB A. I'. Jlypee [2] ans onpenenennss ocHoBHBLIX nmapamerpoB ®POCT.
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[Tpu BeiBoje xapakrepuctuk @PPCT penaiorcss ponyuieHus, 4To moTe-
pu B (eppOMarHUTHOM CepACYHHKE OTCYTCTBYIOT, 4 KpHUBBIE TOKOB, Harl-
pS2KEHHIT M MArHUTHBIX NOTOKOB CHHYCOHAAJbHBL. JDKBHBaJEHTHast cxeMa
(napametrpsl npusegeHnl K o6Mmorke W,) mnpeacraBinena Ha puc. 1, 6, rae
o6osnaueno: Xy — HHAYKTHBHOE CONPOTHUBJIEHHE paccesiiusi NepBUUHOI
oomorkn W), Lo — HHAYKTHBHOCTb HacCHIleHHOTo peakropa, C),— paGouas
eMKOCTE, R, — HarpysouHoe conportusidenue, U, — KoMrneHcaluoHHOe Ha-
npsikenne, U, -— Hanpsixkenue GUAbTPALUH.

Kpusass namarunuuBanus annpokcumupyercs ¢pynxuiei Buaa [ = a X
X B™, rie a u im— nocTosinHble BennuuHbl. Pelnas cucremy ypasHenuil, rie
0003HAUCHUS TOKOB M HAmNpsKeHHH COOTBETCTBVIOT puc. 1 6

hy=l4ic+ 1.

Uy=U,+ jXsi 4,

U, = jol, [,

Uy=U,+1,(joL, +1juC,),

[ Ut 1, R, (1)

OTHOCHTEJIbHO Ul, AJ15 ,ZL@ﬁCTB}’IOLU,HX 3HayeHui NEPEMEHHbIX BCAUYHH
NOoAYyHYUM COOTHOLIEHHE:

Uiy = ry Bo{[1 —p (1 + 51) + ABG P+ 203 [(1 — myp) - #° 47707, (2)
rae
K == UK'LII; K| = (Jp Xgl [1; N = XSI ,evRH; p= Xs1 ,/(w_l C;l - (')Lp)
—Ko3QduuuenTsl KOMNEHCAlLHH, (UIbTPAllMKM, HArpy3KH, Pe30HaAHCa;

B, — neiicTByioliee 3HAYEHHE MATHUTHOH UHAYKI[HH B HACKHIIEHHOM CTEP K-
He: Ky = oS, Wy 1 A—rxo3pduruentel NpONOPUHOHATBHOCTH,

Tak xax U, =3 N B - K (/1, TO JEACTBYIOLIEee 3HAYeHHe BHIXOAHOTO
HATIPsAXKEeHus

Uyo== 10, By [(1—wyp) — i [T — p (1 + &) ABG[H(1 — 01 0)® 4105 2] 0%, (3)

Tox B Harpyske I, =nU,Xg, (4)
NepPBHUHBIl TOK

Iy =Ko By X1 [(ABG —p)* + (1 — 1)* 2] 0% [(1 =&y p)® + w2 =00, (D)

Kauectrso PPPCT onenuBaercss no peryaupoBounoit U, = f, (U,),
suemneit U, = f, (/) v Harpysounoil [/, = f;(7) XapaxkrtepucTukam, pac-
yeT KOTOPBLIX OCYLIECTBJAACTCS COIVMIACHO COOTHOWeHusiM (2) — (5). Ha
puc. 2 npexacrasaens xapaktepuctuku PPPCT, paccuuranuble s Tpex
BAPHAHTOB Cradu/au3aTopa MO mnapaMmerpam, OJU3KUM K 3KCIEpuMeH-

TAJbHBIM:
A1 ma3 ky=30 M cex™!; m=3; k=k=02; U =308, Xs1=

=300 %, v=1.

Xapaktepuctukit, obosmnauennsie la, 16, 18, coorBercrByior ®PDPCT
6e3 0OMOTOK KOMIeHCAluu U (HUAbTPALHH C KO3(P(OUUHEHTOM pe3oHaHca
p=1 1 n=0. Xapakrepuctuku 2a + 28 u 3a + 36 ONUCHIBAIOT Harpy-
xenuble DPDCT ¢ oomorkamu Wi u Wy u koadpduunenramMmu pesoHanca
COOTBETCTBEHHO 2 U 1.

Ananusupysi KpHBble, MOXKHO YBHAETb, UTO BBedeHne oOMoTok Wi
u W, nosbliaer kKo3ppuiedT cTadUAN3alnN, XECTKOCTh BHEINHel Xapak-
TEPUCTHKH H YMEHbIIACT BEJIHYHMHY TEePBHYHOrO TOKa /; Nmpu KOPOTKOM 3a-
MblKaHHH B Harpyske (n == co), a npu p = 1 B XapakTepucTukax ucuesaer
30Ha MHOTO3HAYHOCTH,
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JIns1 BBISICHEHHSI YCJOBHH (PUAbTPALUH HEOOXOAHMO IOJYYHTh aHaJH-
THYECKOE Bbipa)KeHue uy(f). MrHoBeHHble 3HAUEHHsI TOKOB, HaNpsXKeHH!
¥ MarHUTHBIX TOTOKOB CBSI3aHbl CHCTeMOi NH(depeHIHalbHbIX YpPaBHEHHUH:

2 = S - £ ' 2 A ,
4 =”I 2 =/ %5‘1’0 S0 520 )
77 g8 % ot oz ot g -
714
- l //7// // of 5o
52| \ ‘} //// ;// /
e ——=
P 77 S . \ N // /1/ 02 b
o L. —1 9
y\ =
( $<~L/_\ 94
o2 — \ge (23 ¥
///
or L]
L 1 gunloter
Puc. 2. OcHoBHble pacueTHble XxapakTepucTuku ®PPOCT
ix = io + ic + ill’
i,=D-{1,
dy diy.
Uy, = —+Ls1 — 6
Yodt dt (®)
di dL d
u, =1Lg — C+ fzdf + K, q),
dz dt
. dL
ul:L11R|l+Ku1+L51' d_tlv

rae ip = D7 — QyHKLHUS, aNNPOKCHMHUPYIOULAsT KPHUBYIO HaMarHHYHBAHUSA
JJisT MTHOBEHHBIX ZHEUCHIT HHAYKHUM W HaNpPsiKeHHOCTH, IpHueM | —
MIHOBeHHOe 3HaueHHe NPOTOKOCUEIJIEHHS B HAacCbIIIeHHOM cTep:xkHe, D u
y — [OCTOSIHHBIE BEJHYHHBI, ip— MTHOBEHHOE 3HaueHHe TOKa B OOMOTKe
Wy, Lg — MHAYKTHBHOCTbL pPacCesiHuA.

M3 cucrembl (6) BBIBOAUTCS o6mee auddepeHnaibHoe ypaBHEHHE

d2y d2u
Sl py1—2) &L _+ W4 gt = i
dt3+( = )df’+ For K dt2+
—}—hdu‘ +i<eu,+f5 u, dt, (7)

B KOTOPOM
a=R,Lsl+ R, Ly (14+x); b=R,Dy(y—1); e=1,"Cp'
f=DR,L,' C;"; =R, Cy' L' Ls'; h=w,R,L," +R, L5/

[TpexcraBasis npAMOyroJabHOe BXOJHOe Hanpsikenue u,(f) [B Buae
psana Pypwe, npeobpasyem Boipaxenue (7)

d‘%,t d2 ! d&") i )

T eyt e o fi gt = AU v e (o

7. 3akas 6119. 97



—e)- { 2sinwt 4+ 10-3~!sin 3ot + ... -+ (2/) —} 1+ ——1—> sin (2p -+
‘ 2p + 1

+ 1ot .. J + (ho — go—1) [2 coswf 4+ 10-9-1 cos 3ot +
4p* +4p +1
3aecwy U,,,—amnutyna npﬂMoyroanofo Hanpsxedusa u, (¢); p =1, 2...

. P (’1+ ) (lzos(prjL l)wt 4 ... }} (8)

Pewenue ypapnenus (8) umeer BHI:
Y =[,sinwf 4 L,sin 3wt .+ Lopyysin (2p 4 1) of +
+ ...k Nycosot + Nycos(2p 1) ot + ..., 9)
rae xoshduuuentst Ly, L, ... Ny, Ny, ... onpenessiiorCsi U3 CHCTeMbl aJ-
re0panvyecKnx ypaBHEHH{, KoTopas MOQJyuaeTcs MOCIe HHTerpUPOBAHHUA
CUCTeMBl HHTerpasoB Buaa [1]: ‘

)

[ F(t)-sinotdt =0,
0
2%

V F(t)coswtdt =0,

0

9

V F(tysin (2p + 1) ot dt =0,

0
\ F(t)cos (2p + 1) ot dt =0, (10)
0

......

B KOTOpPOii F (%) — BhlpaxkeHnue, noayuatouieecs u3 (8) mocse noaCTaHOB-
KU B Hero saBuCHUMOCTH (9).

Tax kax w, (t) = %?m Ku, (t), To ¢ yuerom (9) moayuum, urto
iy (t) - (4’{7'41 Uirn + Nl w) sin ot — [4K Ulm o (QP + 1)_1 +

+2p + 1) Nopyyo]sin (2p 4+ 1) ot ... 4+ Ly cos of +

4+ Lopr10(2p -+ 1) cos (2p + 1) of 4 ..., (1)
OTKyJAa YCJA0BUSA (DUABTPALUH
L3 == L5 = — L2p+1 = see — O,

4k Ulm ‘Ir‘ 9(!)N3 = 0,

U,y + (20 + 1)20N3p 1 =0, (12)

B psize cayuaeB MOXKHO JOBOJNBCTBOBATHCS NPUONHKEHHBIMH YCJA0-
BUSAMH (DUIBTPALMHM, KOTOphie TMO0JyYaloT TNpH aHaau3e Bblpaxenus (3).
U, obpauiaercs B HyJb NPU OJHOBPEMEHHOM BBINOJHEHHH COOTHOLIEHHUH

p=o0, K=w(1+£)"" (13)

Beanunna p crpemurcs K 6GeCKOHEUHOCTH NPH pe3OHaHCe B KOHType
L,Cy. OnpenenennbiM o6pazoM paccunteiBass Wp, no6uBaloTcs pesoHaHca
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Ha 3-ii rapMOHHKe, TOrJAa OHa OyJAeT OTCYTCTBOBATL B KPHBOI BBIXOJHOTO
HanpsKeHHsd; OCTajJbHble TapPMOHHKH INpPH 3TOM O0CJIa0JAI0TCs, IOCKOJbKY
BTOpoe cooTHouleHue (13) OT yacToTHl He 3aBHCHT.

Jlaisi mpOBepKM NOJYYeHHBbIX pe3y/abraToB Gb1 usrorobaen ®POCT c
BBIXOHOH MouHOoCcThio 30 87. KpuBasi HaMarHu4uBaHus [JIs1 JEHCTBYIOLIHX
3HAYCHHMH MHAYKUUH U HaANpAXKEeHHOCTH CHHMAJIACh 3KCHEPHMEHTAJbHO IIPH

Ussix &

» . =700 | ! ] [ | A |
28 /‘"-L\L/-/L/ﬁi-—/_ié !KIWI;J%L/’E!!UL':?. 156 \K/:’L = /4%, /

Kre =66, P = !
24 __”_(:(.L_L\ Vi /\.A;u:é'z
' 2 N | Knd- 49
29 /[ \‘/i_ﬁlll 1%
. // //D:m:‘fy:\
s2 }/\._/r_‘___"“i:""’/.-.
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8 Vi 27N
y Aru=4%
o 4 Vg T2 lus 120 '24 128 132 136 ‘g0 V44 'gg 52 "Uétx /

s 69 081126 T2 T24T28 13273679 144 T4 ERE
B = e

Puc. 3. Okcnepumenranbibie Xapakrepuctuki PPOCT

NUTAaHUH OOMOTKH BO30YKAEHHS HaNpsKeHHeM NpsAMOyroJbHOl (opMbl, arn-
npoxcuMupoBaidch ona ¢ynkumeit suga H = 4000 B*. ®POCT 6bi1 Bbl-
nosineH Ha cepaeuduke tHna Il = 30 X 30 u3 cranu I 332, BosAylIHbIH 3a-
30p Ha ONHOM H3 OGOKOBBEIX cTepxKHeil paBHsscs 2,5 mam. Ilpu stom W, =
= 150 X 2, Wy =260, W3=200, Wy=20, Wp=100, Cp==060 uxep,
250 s. '

XapakTepHCTHKH H3rOTOBJEHHOIO cTabuiu3aTopa TNpeACTaBJeHbl Ha
puc. 3. HecoBnajenne pesy/apTaToB pacuera H sKcmepumenta okono 10%.
Canenosareabno, napamerpsl ®POCT MoXKHO pacCuuTBHIBaTL IO TOJY*4EH-
HBIM COOTHOILEHHSIM, HO TIPH H3TOTOBJCHHH CJedyeT IpeaycMaTpHBaTh OT-

naitka or o6MoTok Wy; Wi; Wy, nmns  obecnieyeHHsi BO3MOMXKHOCTH HAacCT-
POHKH.
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