N3BECTHSI
TOMCKOTO OPIJEHA OKTJBPbCKONM PEBOJIIOLIMHU W OPJIEHA
TPYZIOBOTO KPACHOTO 3HAMEHHU
MOJMUTEXHUYECKOTO HMHCTUTYTA um. C. M. KHPOBA

Tom 228 ; 1974.

K BONMPOCY NOCTPOEHHA
AJNEKTPONPUBOJA KPYTHJIbHbIX KOJIEBAHUH

C. A. IVKOBHHKOBA

(TIpeacTaBiena Hay4HO-TEXHHYECKHM CEeMHHApOM Kadeapnl 3JekTpooGopyaoBanns AIM®)

B MaJOMOUIHBIX MPHUBOAAX C KPYTHJbHBIMH KOJeOAaHHSIMH BBIXOLHOIO
BaJia 1esecoo6pa3Ho HCIO0Jb30BaTh B KaueCTBe HCIOJHUTEJbHOIO 3JeMeHTa
ACHHXPOHHBIH ABYX(a3HbIl 3JeKTPOJBHraTeJb C NOJBIM POTOPOM, NOCKOJb-
Ky OH B KoJsebaTeJbHOM pexXHMe MoxKeT O0O0eCledynuTh peryJHpoBaHHe
AMIUIATYAbB @,, U YaCTOTHI [y, KOJeOaHHIl Baja B INHPOKHX Ipelesax H
10 caMblM pa3HooOpasHbeIM 3akoHaMm [1].

B 3aMKHYyTOH cHCTeMe peryJHpOBaHUSI @, H f[g; CYllecTBeHHOe
BJIMSIHHE Ha TOYHOCTb M OBICTpPOJeHCTBHE OyJeT OKa3blBaTb H3MEPHTEJbHBIH
3JeMeHT. B nanHo# paboTe paccMaTpUBaeTCs BO3MOXKHOCTb HCIOJb30BaHHS
KoJie6aTeJbHOH MOAYJSIHH CBETOBOIO IOTOKA MJISI H3MEPEHHST @, H [yos-
Takoii T H3MepUTEeJsT HMeeT pPsJl CYLIeCTBEHHBIX IPEHMYIIECTB Tepes
KOHTAKTHBIMH H 3JIEKTPOMarHUTHBIMH H OYeHb yJA00eH IJs HCIOJIb30BaHHS
B ONTHKO-3JIEKTPHUECKHX CHCTeMaXx.

Ha puc. 1 npencraBnena ¢yHkuuss Moayasuuu A (¢) npu kKosaeGaHuu
OJIHOTO H3 MOJYJHPYIOUIUX PACTPOBBIX JHCKOB II0 CHHYCOHAAJbHOMY 3aKOHY
JUISL cjydasi COBNAJeHHsl IleHTpa KPYIJIOTO paBHOSHEPreTHYeCKOro CBETOBO-
ro HsiTHa ¢ LEHTPaMH MOJAYJHPYIOIHX AuCKOB. Pacuer A (f) npousBoauics
10 COOTHOILEHHSIM, NpUBeJeHHBIM B [2] (0603HaueHHsI BCeX BEJNHUHH Te Ke).

B nocTpoeHHBIX s pasaHYHBIX Q% M @) KPHBBIX MOXKHO BHJIETb

XapakTepHble 3KCTpeMyMbl | M 2, BeJHUHHAa H B3aHUMHOe IIOJIOKEHHEe
KOTOPBIX JKeCTKO CBSI3aHBI C ¢ ‘m @Y. .Ecau amamio k=05

NPHUHSITH 3a HauajJo OTcyeTa, TO paccrosinie AA; OT Hee OO0 cpelHeil
npsiMOH  MeXJAy  XapakTepHbiMH  3skcrpemymamu (0,5Ahy) nponop-
IHOHAJbHO @0, , @ PAaCcCTOSIHHE MexK/1y XapaKTepHbLIMH 3KCTpeMyMaMH A fg

IIPpONOPIIHOHAJNbHO (p?n. O,ZLHaKO HaJAO0 HME€Tb B BHAY, YTO 31€Cb HIAET peub.
& 0 0 ; 0
O HeleJOM 4YaCTH BeJHYHH @, U @ . Ilenass yactb ¢, omnpenensercs

YHCJOM TEPHOAOB OTpe3ka A(f) MeXAy XapaKTepHBIMH 3KCTPEMyMaMH, a
nenas yactb @ Ha BHJ KPUBBHIX /(?) me Baiusier. [lus onpejenenus nere-

JBIX 4acTefl Qon [ @), MOXKHO TMOJb30BATHCS YPaBHEHHSAMH:
¢,=025 (1 —2Ah).
3amerum, uto npu % =0,25 Ak =0 B noJOKeHHE 3KCTPeMyMOB

GyleT 3aBHCeTb TOJBKO OT @Y. Pacuer 3aBHCHMOCTH aMIJHTYAB i-i
TapMOHHKH KpHBO# A(f) oT Beqnumnnl @Y TpH pasauuHbiX @) TOKasals,
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Puc. 1. ®yuxkuus wmoxynasiuuu h(f) npH pasauuYHBIX BeJHYAHAX
0
Pm ¥ Pu1

qTO BHJ ee omnpenessiercs ¢yHkiueid DBeccesnst i-ro mopsiika, Kak BHJIHO,
HalpuMep, W3 PHC. 2, AJs IOCTOAHHOH cocTaBJswomleil hp U nepBoi rapmo-

HUKH h,.

Hcnosb3oBanne 3THX 3aBHCHMOCTeH JJISI HaxoxKaeHHs @9 — Iiesecool-
pasio npm @ = 0,25 B Toukax 3KCTPeMyMOB. IIOCKOJMbKY TiepHOA
dbyukuuit Beccenst npu HeGOJbIIMX apPryMeHTax NPHMEPHO paBeH 7 H, KpPo-
Me TOro, M3-3a HaJHuHs B BbIpa:KeHUsIX [2], onpenensiomiux A,;, MHOXKHTe-
as (2m —1)~2, MOXKHO CUHTaTh, uTO KOpHU A; (92) U Toukw, rae ho=25,
onpeneasiiorcss u3 ypaBHenus [; [2mqo, ] =0. B rtakom cayuae nHa
OCHOBAHHH TaOJHUYHBIX CBEJEHHH MOXKHO IOJYUYHUTb NPUOJIHKEHHBIE COOTHO-
HIeHHS:

[¢0 0= 0,382744-0,49921 (k—1),
[0 ] = 0,60984 -+ 0,50148 (k—1),
[0 |® = 0,817364-0,50543 (k—1),

(92,16 = [9%, 1) [0,50762--0,0032627 (i —4)](k—3), (2)
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Puc. 2. 3aBHCHMOCTb IOCTOSIHHOI CO-
cTaBjslomei (a) u NepBoil rapMOHH-
ku (6) A(f) or :p(,)n u gcgl
riae [99,]8) — k-1 Kopem; bynkuuu h; (¢%). Tlocnennee BripaxkeHue

B (2) cmnpaBemnuBo aasi i, k=3. B rtabiune NPHBOAATCH BeJIHUHHBL
[CP(;)n](/i) pasa k=1, 2, 3 u i=3. IlorpemHoCTb, BO3HUKAWIAas IPH M0Jb-

30BaHUH COOTHOWeHHsAMH (2), He mnpeBbimaer 1%. YKa3aHHBIMH COOTHOILIE-
HHSAMH MOXHO MOJIb30BATbCS JJsi OUEHKH BEJIHYHH @), NPH KOTOPHIX i-A

rapMoOHHKa MMeeT MaKCHMaJbHYIO aMINIHTYHy, €CJIH CUyuTaTb, YTO MAKCHMY-
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MBI aMIIMTYABl (TOYKH 3KcTpeMyMma h(q0) Jeatr TMocepelnHe MexkIy
xopuamu [ @9 [,

Aunanus ¢yHKuUMH MoAyasuuu A(f) mas cayuasi pachoJsiOKEeHHsI CBETO-
BOTO MNsATHA Ha Tmepudepud MOAYJHPYIOMIHUX AHCKOB TO3BOJSET IMOJYYHUTH
BBIBOJIbI, MOMOOHBIE TpUBeAeHHbBIM. OJHAKO B 3TOM CJydae TMOSIBJSETCS
CHJIbHAsT JONOJIHHTEJbHAsE 3aBHCHMOCTb A(1) oT mapamerpos nsitHa @°

Ha’
@),» UTO MOXKET CyHIeCTBEHHO YCJOXKHHTb Pery/aTop ¢, B LeJIOM.

Tasauma

Homep kopus

1 k=2 | k=3

1.015 434 1.553 520 2.071 434
1.207 722 1.761 004 2.287 462
1.396 025 1.963 750 2.498 761
1.581 382 2.162 803 2.706 243
1.764 451 2.358 879 2.910 560
. 1.945 684 2.552 491 3.112 203
2.125 404 2.744 026 3.311 546
10 2.303 848 2.933 777 3.508 889
il 2.481 203 3.121 980 3.704 468
12 '2.657 610 3.308 818 3.898 484+
13 2.833 188 3.494 445 4.091 097
14 3.008 029 3.678 992 4.282 442
15 3.182 214 3.862 561 4.472 641
16 3.355 806 4,045 245 4.661 788
17 3.528 863 4227122 4.849 975
18 3.701 433 4.408 259 5.037 275

OO UL W

Puc. 3. OcunmnorpamMmmer A (), mosyYeHHbIE
MOJYJSITOPOM Ha OCHOBE KOJI€0ATEJbHOTO BH-
ratens (a, 6) u PII-4 (8, 2)
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C 1esbi0 3KCIEepUMEHTAJbHOH IPOBEPKH pe3yJbTaTOB pacueta ObljIo
NpOBeleHO HCC/efoBaHHe KoJseGaTeJbHOH MOJYJSALMH, OCYILeCTBJAsSeMOH ¢
MOMOIIBIO KOJIe0aTeJbHOr0 3JEeKTPOJABHUraTes sl ¢ MoJbIM BaJjoM u pese PI1-4.
B mepBOoM cydyae HCHOJIb30BaJHCh Moayaupyiouue aucku & 30 mm u N=
=24, a BO BTOPOM — PEIIETKH COOTBETCTBOBaJH JucKaM ¢ & 200 mm wu
N=120. .

Yacrota W aMIJuTylda KoJeOaHUI B TepBOM CJaydyae H3MeHsJach 3a
CYueT COOTBETCTBYIOLIErO PEeryJHpPOBaHUS MapaMeTpPOB NMHTAHHUS 3JeKTPOJBH-
rarejsi, a BO BTOPOM — IIPHUMeHEHHEM IPYXKHHBI, MOAAepIKUBalOLIel pe-
IeTKY, U3 Pa3JHUHBIX MaTepHaJoB (cTajab H 6aMOYyK). '

Ha puc. 3 mpeacraBjensl ocuujorpamMmul A(?), nosyueHuble Koseba-
TeJIbHBIM JIBHTATEJeM JJsI Cayuasi pacloJioKeHHsI CBeTOBOTO ISITHA B ILEHT-
pe nuckoB (a, 06, B) H C NMOMOLIbI0 pese AJsI NSATHA BHe Il€HTpPA JUCKOB
(n, e, k). [Ipu 3TOM OCHMJJIOIPAMMBI COOTBETCTBYIOT TapaMeTpaM:

a) ¢% =1,375; ¢%,=0,25; 6) ¢%=2,125; ¢,=0,125; B) 9% =1, ¢ =
=0; 1) ¢2=1,125, ¢°,=0,25.

Xopomee coBnanenue ¢opmel A(f), mosyueHHOH pacyeTHBIM M 3KCIle-
pPHMEHTaJbHBIM IyTeM, a TaKiKe YJIOBJETBOPHUTEJbHOe coBIajzeHue (pac-
xoxkaeHue He Oosiee 15%) pacueTHBIX W 3KCIEPHMEHTAJbHBIX 3aBHCHMOC-
teit Ahy(92) (puc. 4,a) u [9%]9(Z) (puc. 4,6) naiOT BO3MOXKHOCTb PeKo-
MeHa0BaTh cooTHoueHust (1) u (2) K NpUMeHeHHIO.

0q0)
ah, | — pacyem P [ ﬁn] 7 —_ pacyém
o
—— 3Kcnep Vs —0— 9KCNEP.
08 7 20 y
Z
: 37
a6 15 V74
/ g A
V.
a% 1
A
/4 /A e
02 A 4¢ 1 ]
/ o o ©
/7 %1'0;25 52, =225
o 05 g1 915 g2 ¥, 0 2 4 6 ] ‘
a) o)

Puc. 4. PacueTnble U 5KclepHMeHTAJbHble 3aBHCHMOCTH Ahz('cp(,)n) U [(p?n ]g’)(i)

Hrak, npu NOCTPOEHHH MaJOMOILIHOTO aBTOMATH3HPOBAHHOIO 3JIEKTPO-
NPHBOJA KPYTHJbHBIX KOJeOaHHH HAa OCHOBE ACHHXPOHHOTO JABYX(asHOro
3JIEKTPOJBHUraTe sl C NOJBIM POTOPOM IIePCIeKTHBHG HCIIOJb30BaHHe KOJle-
6aTesbHONH MOIYJSILMH CBETOBOrO MOTOKa. IIpH 3TOM CBeTOBOH TOTOK Iie-
J1eC006pa3HoO HANpPaBJ/ATh B IEHTP MOJYJIHPYIOIHX IHCKOB, mapamerp ¢

NOJJepPKHBATh TOCTOSIHHBIM M paBHbIM 0,25, a usmepenue ¢ TpOH3BO-

JUTH corsiacHo cooTHomeHussm (1) u (2). Hacrora koseGauuii [y, omnpe-
JIeJISIeTCsl YaCTOTOH CJeloBaHusI XapaKTepHBIX 3KCTpeMyMoB B A(1).
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