HU3BECTHUHA
TOMCKOI'O OPHEHA TPYJOBOIO KPACHOI'O 3HAMEHH
NOJMUTEXHHUYECKOTO MHCTUTYTA umenn C. M, KHPOBA

Tom 132 . 1965

HEKOTOPBIE PE3YJIbTATHI NO ONPEAEJIEHHIO PEAKUUH
KOMMYTALHOHHbBIX U BUXPEBbBIX TOKOB
B 3JEKTPOMAWHWHHDBIX YCHJIHTEJSAX C MONEPEYHbIM
MNOJIEM

A Y. CKOPOCIIEHWIKHMH, B. Y. KOCTBIJIEB, A. I. OCTAHUM

([IpeactaBnena HayuHbiM ceMHHAPOM Kadelp 3JAKTPHUECKHX Mauii U ofwed
3JIeKTPOTeXHHUKH )

KoMMyTauuoHHble H BHXPEBBIE TOKH OKA3LIBAIOT 3HAYHTE/bHOE BJIHS-
Hue Ha pabory DMY nomepedHOro mnoJisi, yMeHblIask H.C. OGMOTKH YIIpPaBJe-
Husl. [lo3TOMYy NpaBH/IBHOE ONMpeeJeHHe H.C. OT KOMMYTAIIHOHHBIX H BHXpe-
BBIX TOKOB KpalHe HEOGXOAUMO.

B [1] npuBoauTcs 3KCIepHMEHTAJNbHBIA MeTOH, NO3BOJSAIOUIMI Onpeje-
JUTb CyMMapHyio H.c. FkB W orienabHble 3Hauenus u.c. F, u F, coorser-
CTBEHHO OT JEHCTBHA KOMMVYTAIMOHHBIX H BHXPEBHIX TOKOB. [[aHHBII MeTOL
UCKJIIOYAaeT HEIOCTATKH METOMOB [2, 3], TaK KaK MO03BOJSET YUECTh BIHAHHE
HeCHMMETPUH MaTHHTHOH CHCTEMDLI, NPOBOJHTb KOHTPOJb PABEHCTBA Mar-
HUTHBIX NIOTOKOB NOMEPEYHOH LEMH YCUJIHTEeNs U AONMOJHHTENbHOH IOIepeu-
HOH OOGMOTKH H [1aeT BO3MOXKHOCTb y4€CTh CMEIIeHHEe I(ETOK C HEeHTpasH.

ITo metony {1} OblIM NpOBEAEHLI HCNBITAHHS TPEX 3JEKTPOMAIIMHHEIX
YCHJIHTENEH CO CJACAYIOLIUMMH HOMHHAJbHBEIMH JaHHbIMHU:

P U ! vn

K8m 8 a 00/ MuH
IMYV-12 AP 0,42 190 2,2 2900
IMY-5 [IMB 1,7 110 15,4 - 6000
IMY-12 TIM 2 © 110 18,2 5200

Pesy/bTaThl HCOBITaHMIl cBefeHH B Tau. 1
Ta6uunma 1

Iya 0,2 0,33 0,48 0,65 0,81 0,95 1,1 1,25 1,35 1,4
3MY_12 AP Frona 1 2,2 3,8 56 7,3 9,211,414 18 17,6
Fra 0,6 0,4 0,6 0,4 0,9 1,6 2.8 3,8 4,86

Foa 0,41,8 3,2 52 6,4 7,6 8,610,2 11,2 11,6

«

i, 1,3 4 6,6

IMY —12 [IM Frp 37,8512
F 0,75 1,5 5,25
Fy 2,95 6.35 6,75
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TIporomxenne tabauupl 1

, 1, 0,81, 1,5 1,9 2,1 2,5 2,6562,8 3 3,1
IMY-5 1IMB Frp 6,514 23 31 40,5650 59 68,5678 87
Fy . 1 05 1 0,5 3 7 9,5 16 21,5 27
Fp 5,5 13,5 22 30,5 37,5 43 49,5 52,5 56,5 60

Mpumeuauue: " c. Fpp, Fp, Fp onpenensiorcs 11a ORHH IOMIOC.
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Puc. 1. 3aBucumoctn Fyy, Fy, Fy, - f(1,) 1g IMY—12AP: 1—xkpu-
BHEe, nioAyuyenHnle no [1]; 5 — no 5], 6 — no [6], 7— no [7].

ITo paHHBIM pe3yJbTaToB HONBLITAHHH TOCTPOEHBI 3aBHCHMOCTH H.C. OT
TOKa nomepeusoit menu: F,=f(l,), Fx=[(l, ) u Fs=f(l,), npencrasnen-
Hbele Ha puc. 1, 2 m 3.
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Ananu3 KpHBHIX NOKa3bIBAeT, 4TO B MpejenaX HOMHHAJAbHBIX 3HAUEHHH
Ttoka I ¢ HC. F 43 cocraBasier nopsinka 70+80% ot H.c. 06MOTKH ynpasje-
Hug, npu sroM F, cocrasaser 20+25% u F, cocraeaser 50+55%.
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Pue. 2. 3apucumoctu Fyg, Fy, Fp = f(ly) naa DMY—5IIMB: 1 — kpu-
BhHiE, I'IOle'-leHHb!e no [1]; 5 —mo [5].

ITpu ncnbiTaHnsx oOpallaeT BHUMaHHe Cjielylollee SBJIEHHE. ITo [2 u 1]
B KadecTBe MOMNOJHUTeJbHOH OOMOTKH B TIONEPEYHOH HendH Moryr ObiTh
MCIIOJAB30BaHbl MONEpeuHasi MOAMAardMuMBalollass OOMOTKA, PaClOJIOKEHHAs
B CpPe[HHX 11a3aX, HJH XKe OT/Ae/]bHble OOMOTKM, DacClOJOXKEHHBE B (OJb-
IIOM H cpeJHeM nazax. B Hamem cayyae Oblia MCNOJIb30BaHa IONEpevHas
JI0JMAaTHHYNBAIOMasd OOMOTKA B KauecTBe JONOJHHTEIbHOH MJs CO3/aHHs
IIONEPEYHOro MOTOKA, PABHOrO MOTOKY NONEPEYHOi IenH yCHAUTENs.
IToToku fOnOAHHTEABHOH OOMOTKH H IIOTIEPEYHOHM IlenH HanpapJsiorTcs
BCTPEYHO H IPH HX PABEHCTBE NOKA3AHHsI BOIBTMETDA Vs [1], ycranopen-
HOro B NpPOAOJbHOH LemH, paBHo Hymo. Ilpu pasomxuyToi nonepeyHol
HenH H meoquHou JIOMOJTHUTEIbHO!I 0OMOTKe CO37aeTcd PaBHbBIAl Maruur-
uuii notok. Ilpu onpeleleHHOM TOKe OOMOTKH YINpAaBJEHHS BOJbTMETP
Vi [1] MOKASHIBaET 3HaueHHe 5. L. C. B NIONEPEYHOH IeNd ¢ YYEeTOM pas3Mar-
HHYHBAIOWEro AEeHCTBHS TOJNbLKO OT BHXPEBHIX TOKOB, CO3J@HHBIX TIONeped-
HHIM HOTOKOM 'NOMNOJIHHTEeNbHOH O6GMOTKH. IIpH cMMMeTpHH MarHHTHOH cH-
CTEeMBl H MOJIOKEHHH INETOK Ha HeHTpPa/Jii NpPW OTKJAIOUEHHOH oOMOoTKe
yOpaBJieHHsl NOKa3aHHs BOJbTMeTpa Vi, mpu HaJHUMH TOKA B JONOJHHTE/b-
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HOi OGMOTKe, AOKHB ObiTh paBHBI HY/M0. B JeHCTBHTENBLHOCTH 3TOrO He
nosyuyaercsd. Iloxasauuss BoabTMeTpa V| 3HAUHTE/IbHBI W HX HEOOXOIMMO
VUUTHIBATH NPH ONpe/eeHHH BeJIHUHHBL 3. A. C. E 4y H COOTBETCTBEHHO H.C.

3asucuMocTH Egocr. 0T TOKa momnepeunod OOMOTKH

puc. 4, 5 nas yeuaureneit SMY-12 AP u DMY-5 IIMB.
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3. 3asucumocth Fyy, Fy, Fy— f(ly) nas IMY—121TM:

1 — xpuBHle, noayuenunsle no [l}; 5 — no {5].

Iy, nDpHBedeHbE Ha

[ToxazaHna BoabT™MeTpa V| OOYCJOBJCHBE HAJHUHEM MarHHTHOH HeCHM-
METpPHH M CMelleHHeM UIETOK ¢ HedTpaau. B peayabrare mosB/AAeTCs NPO-
JOJMbHAS COCTaBJsOWas OT MONePeyHOTo 10ToKAa, CO3J4alollass HampsaKeHHe
Ha [OTepeUYHBIX INEeTKaX.
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IIpu ucnmiTaHusiXx OBIM CHSTBI H TNOGCTpPOeHbl 3aBHcHMocTH E4 =f([,)
n I ¢=f([y).DTo LaeT BO3MOXKHOCTL NIPOBEPUTH MeTOX [4], KOTOPBIN NO3BO-
"JisleT OOPedeNHTh pPe3yJbTHPYIOWYIo H.C. Fys . Meron pekoMenaoBaH /s
onpefeeHus H.C. Fx OT KOMMYTAallMOHHBIX TOKOB B MaliMHAX HOPMAaJbHOIO
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Puc. 4. 3aBucumoctb Egoer == f (o) npn fy'=10 15 IMY—12AP.

HCIOJHEeHUSI CcpeAHeH U OOJbUIOH MOLIHOCTH, B KOTOPBIX MOXHO [peHed-
' peub H.C. OT BHXpeBHIX TOKOB. MeToj [4] ocHOBaH Ha HCNOJb30BAHWH Tpe-
YroJbHHKA KOPOTKOTO 3aMbIKAHHS, TOPH3OHTAJLHLI KaTeT KOTOPOTO Ofpe-
nenser H.c. Fy.

B DMV c¢ nonepeunbiM ToJeM HpeHefpeub H.C. OT BHXPEBBIX TOKOB
Heab3st. [ToaToMy caelyeT cuMTaTb, YTO TOPH3OHTAJbHBIH KaTeT TPeyroJb-
HHKa KOPOTKOrO 3aMBIKaHHs ONPENENseT Pe3VIbTHPYIOWYI H.C. Fiy .

30



3aBucumoctd Fy==f(/ ;) 10 [4] nosHocTbi0 coBnagawT < [1]. dto ro-
BOPHT O TOM, 4TO MeTo[ {4] npuMeHUM H Kk 2MY ¢ nonepedHbiM nojem ags
orpesieteHHst H.C. Fyy.
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kKam [5, 6, 7].
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5. 3aBucuMocTs  Egoer = f(fno) npn Ty =0

B IMY —5IIMB.

Onpele/eHHe F¢u F, npoBoamiock 10 METO/IH-

PesyabTaTht pacuero nmo mMeromuke [5] cBegeHsl B Taba. 2.

Ta6aiuuna 2

0,2 0,33 0,48 0,65 0,81 0,95 1,1 1,25 1,35 1,4

gra
IMY—~12 AP Fra 190,545 0,9 1,31 1,77 2,21 2,59 3,0 3,405 3,68 3,82
MY E [IME Ly 08 1,1 1,5 1,9 2,1 2,5 2,65 2.8 3 3.1
Fira 0,952 1,31 1,78 2,26 2,5 2,98 3,15 3,33 3,57 3,69
, 1, 0,5 1,0 1,3 2,0 2,5 3 35 4 5 6
OMY-—I12 TIM Fp 0,216 0,432 0,562 0,865 1,081,31,511,792,16 2,86
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Mo pacueTHLIM JAHHBIM TOCTpoeHbl kpusbie Fe=f(/,;), usobpaxeH-
uble Ha puc. 1, 2, 3. CpaBHeHHe 3THX KPHBLIX C I3KCIepHUMeHTaNbHBIMH
no |1] B Apeaesax HOMHHAJIbHHIX 3HAYeHHA TOKA /[, NaeT YIOBJAETBODH-
TeJbHOE CXOACTBO.

AHajsuTHueckoe onpejpeseHue H. ¢ F OT BHXPEBEIX TOKOB II0 METO-
auke [6] npopommaoch aas ycmamtens IMY-12 AP. B Ttabi. 3. npuse-

JIeHBl Pe3yJ/bTaThl pacyeTa.
Tabauua 3

I 0,262 0,516 0,777 1,08 1,4 1,85 2,83 5,05
Foa 2,72 5,45 8,17 10,75 12,75 13,25 14,5 15,75
1 .

Kpupas F,=f([,) n3obpaxena na puc. 1.
PesyasTaTel pacuetoB no [7] paa IMY-12 AP ceenenst B Taba 4.

Ta6numa 4
Ipa 0,282 0,516 0,777 1,08 1,4 1,8 2,83 5,5
Frug 0,22 06121,13 1,88 3 4,27 8,5 21,2
Fpa 1,06 2,14 3,22 4,23 5,15,48 6,1 6,75
Febra 1,28 2,75 4,35 6,1 8,19,75 14,6 27,9

’

3asucumoctd Fy, Fu, Fun=f(/,) npeacraBrens na puc. 1.

Vi3 cpaBHenusi BUAHO, uTO OoJbllee CXOACTBO C 3KCNEPHUMEHTANbLHOH
kpuBoii F, naet xpuBas F, no [6]. Kpussle Fy no [5 u 7] aaiorT npumepHo
OJIHHAKOBOE CXO/ICTBO.

IMo pe3y/bTaTaM 3KCIEPHMEHTAAbHBIX M AHAJAUTHYECKHX HCC/IE10BaHUM
MOHO 3aKJIOUHThL, UTO B 3J€KTPOMALIMHHBIX YCHJIHTEIAX C MONEepPeUHBIM
noJeM pesyabTupylomas H. €. Fy, cocrasaser nopaaka 70-—85% ot H. C.
o6MoTkH ynpasaenus Fy. Tlpd 3T0M H. €. Fyx OT KOMMYTaUHOHHLIX TOKOR
coctapaser 20—25% or H. ¢. Fy n K. c. F3—50—60% ot F,.
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