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Pa3pa60TKa H3MepHTenbH~X npeo6pa30BaTeneH AnR CHCTeM CTa6HnH-
3a~HH, aBTOMaTH4eCKOrO perynHpOBaHHR H H3MepeHHR nOCTORHHOrO 
TOKa RBnReTCR OAHOH H3 aKTyanbH~X 3aAa4 npH C03AaHHH pa3nH4H~X 
~H3H4ecKHX ycTaHoeoK. B nocneAHee epeMR AnR 3THX ~eneH wHpoKo 
HCnOnb3Y~TCR 6eCKOHTaKTHble H3MepHTenbH~e npeo6pa30BaTenH nOCTORH
HOrO TOKa. H3MepHTenbH~e npeo6pa30BaTenH Ha OCHOBe MarHHTH~X 
KOMnapaTOPOB HMe~T npeHMy~eCTBa, B~rOAHO OTnH4a~He HX OT APYrHX 
npeo6pa30BaTeneH: B~COKY~ CTa6HnbHOCTb, OTHOCHTenbHO He6onbWHe 
ra6apHT~, cpaBHHTenbHO Many~ nOTpe6nReMy~ M~HOCTb, B~COKY~ 4ye
CTBHTenbHOCTb, OTCYTCTBHe ranbBaHH4eCKOH CBR3H C H3MepReMOH 
~enb~. 

8/l/ onHCaH MarHHTH~H KOMnapaTop nOCTORHHOrO TOKa, HMe~~HH 
B~XOAHY~ xapaKTepHCTHKY C nponop~HOHanbHOH 3aBHCHMOCTb~ B Ha-
4anbHOH 4aCTH H ABYXCTOPOHHHM orpaHH4eHHeM B OCTanbHOM AHana3o
He BXOAH~X TOKOB. nonoca nponycKaHHR KOMnapaTopa onpeAenReTCR 
ABYMR B3aHMOCBR3aHH~MH napaMeTpaMH: 4aCTOTOH HMnynbCHOH MOAYnR
~HH H nOCTORHHOH BpeMeHH ~HnbTpa. npH B~6paHH~X napaMeTpax 
IF 8 = 1 000 r~, r ¢ "" 10 Mel nonoca nponycKaHHR cocTaenReT 
"'100 r~, 4TO AnR MHOrHX CJly4aeB HCnOJlb30BaHHR KOMnapaTopa RBnR-

Ynp~eHHaR npHH~HnHanbHaR cxeMa WHpoKononocHoro MarHHTHoro 
KOMnapaTopa nOCTORHHOrO TOKa npHBeAeHa Ha pHC. 1. 

KOMnapaTOp BKn~4aeT B ce6R TpH KOnb~eB~X MarHHTH~X cepAe4HH
Ka, OXBaT~Ba~~HX OAHOBHTKOBY~ o6MOTKY WH C H3MepReM~M TOKOM JH. 

npeo6pa30BaTeJlb CHrHaJla pa36anaHCa B~nonHeH B BHAe HMnyJlbC
HOrO MOAYnRTOpa Ha ABYX KOnb~eB~X cepAe4HHKaX, Ha Ka~AOM H3 
KOTOp~x pa3Me~aeTCR 06MOTKa B036y~eHHR H B~XOAHaR 06MOTKa 
lcooTaeTCTBeHHO W 81 H W 2• W82 H W 3 I. KoMneHca~HOHHaR o6MOTKa 
WK RBnReTCR o6~eH AnR o60HX KOnb~eB~X cepAe4HHKOB. 06MOTKH B03-
6y~AeHHR W81 H W82 BKJ1~4eH~ nocneAOBaTenbHo-ecTpe4Ho H nOACOeAH
HeH~ K HCT04HHKY B036Y~AeHHR IHBI. B~XOAH~e 06MOTKH W2 H W

3 
4epe3 HHTerpHpy~~He ~eno4KH Rl, Cl H R2, C2 nOAKJ1~4eH~ K aM
nnHTYAH~M AeTeKTOpaM Bl H 82 .• noTeH~HOMeTp R3 cny~HT AnR YCTa
HOBKH HynR B~XOAHOrO HanpR~eHHR npeo6pa30BaTenR CHrHaJla pa3-
6anaHca. Ha B~XOAe npeo6pa3oaaTenR cHrHana pa36anaHca ycTaHoe
neH HH3K04aCTOTH~H ~HnbTP R4 • R5. ca. 

Ha TpeTbeM KOnb~eeoM cepAe4HHKe KpoMe w pa3Me~eH~ o6MOTKa 
KOMneHCa~HH W1 H BTOPH4HaR o6MOTKa, COCTOR~aR H3 ABYX CeK~HH, 
w 4 H w_5. BTOPH4HaR o6MOTKa Harpy~eHa Ha pe3HCTOp~ R6 H R7. 06-
MOTKa W H H BTOpH4HaR 06MOTKa MarHHTOCBfl3aH~ 4epe3 TpeTHH cep
Ae4HHK. npH ManoM nOJlHOM aKTHBHOM ConpOTHBneHHH B ~enH BTOPH4-
HOH o6MOTKH o6ecne4HBaeTCR pe~HM TpaHc~opMaTopa nepeMeHHoro 
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PHc.l. llpHHQ»nHanbHaH cxeMa MarHHTHoro KOMnapaTopa 
llOCTOHHHoro TOKa. 

TOKa. no3TOMy HanpR*eHHR Ha pe3HCTopax R6 H R7 nponop~HOHanbH~ 
nepeMeHHO~ COCTaBnR~e~ H3MepReMoro TOKa. YKa3aHH~e HanpR*eHHR 
CYMMHPY~TCR C B~XOAH~M HanpR*eHHeM npeo6pa30BaTenR CHrHana 
pa36anaHca MarHHTHoro KOMnapaTopa/ 21. 

B~nonHeHHe BTOPH4HO~ o6MOTKH H3 ABYX OAHHaKoa~x ceK~H~ no3-
aonReT nony4HTb CHMMeTpH4H~~ B~XOA OTHOCHTenbHO o6~eH WHH~. 

!:! ;:;5;;;;,.::.-;-~, ""'m""'" 11 tu::pxHHX 4acToT AnR Toro, 4To6~ 4aCTOTHble 
HCKa*eHHR He npeBbiWanH AOnyCTHM~X npeAenoa, Heo6XOAHMO Bblnon
HeHHe ycnOBH~/ 3 / fH»R+r/2"L,f 8 «1/21TR•C,rAe fH- HH*HRR 
BOCnpOH3BOAHMaR 4aCTOTa, L- HHAYKTHBHOCTb o6MOTKH TpaHC~OpMa
TOpa TOKa, R- pe3HCTOp Harpy3KH, r - aKTHBHOe conpOTHBneHHe 
BTOPH4HOH 06MOTKH TpaHC~OpMaTopa TOKa, f 8 - eepXHRR BOCnpOH3-
BOAHMaR 4aCTOTa, C- 3KBHBaneHTHaR eMKOCTb BTOPH4HOH 06MOTKH 
TpaHC~OpMaTopa TOKa. 

B c6nacTH HH*H~x 4acToT noA6opoM eenH4HHbl pe3HCTopoe R6 H 
R7 oc~ecTenReTcR conpR*eHHe 4aCTOTHbiX xapaKTepHCTHK TPaHc~op

MaTopa TOKa H npeo6pa3oBaTenR cHrHana pa36anaHca. 
Mo*HO noKa3aTb, 4To ycnoaHe cornacoeaHHR aMnnHTYAHbiX xapaKTe-

PHCTHK 3anHweTCR KaK 8 = R/K , rAe 8 M K- KPYTH3Ha BbiXOA-
M.K. TO. • • Ho~ xapaKTepHCTHKH MarHHTHoro Ko~napaTopa, K- K03~H~HeHT 

Tp. TpaHC~OpMa~HH TpaHC~OpMaTopa TOKa. 

Ha pHc.2 H3o6pa*eHa npHH~HnHanbHaR cxeMa HCT04HHKa ao36Y*Ae
HHR. 8 Ka4eCTBe 3aAa~ero reHepaTopa HCnOnb30BaH HeCHMMeTpH4HbiH 
MynbTHBH6paTop, BblnonHeHHbiH Ha AH~epeH~HanbHOM ycHnHTene Al. 
C nOM~b~ Rl H R2 noA6HpaeTCR epeMR nay3bl H AnHTenbHOCTH HMnynb· 
cos eo36y*AeHHR. HanpR*eHHe c a~xoAa MHKpocxeMbl A1 nocTynaeT Ha 
COCTaBHOH TpaH3HCTOp T1, T2, B KonneKTOpHyC ~enb KOTOporo BKnQ-
4eHbl o6MOTKH ao36y*AeHHR W81 H W8 2. 
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npHH~HnHanbHaR CXeMa HCT04HHKa 3TanOHHOrO TOKa H CTa6HnH3H
poeaHHbiX HCT04HHKOB ero nHTaHHR npeACTaaneHa Ha PHC.J. 

PerynHpy~~HM 3neMeHTOM HCT04HHKa 3TanOHHOrO TOKa RBnReTCR 
COCTaBHOH TpaH3HCTOp T6 7T9. 3TanOHH~H TOK npoTeKaeT 4epe3 o6-
MOTKY KOMneHca~HH H pe3HCTOP R~T· HanPR*eHHe c R~T no
cTynaeT Ha BXOA AH~epeH~HanbHOro YCHnHTenR A2, Ha APYrOH BXOA 
KOToporo noAaeTCR 3TanoHHoe HanpR*eHHe c MHoroo6opOTHoro noTeH-
411UMeTpa no.~~XOA ycHnHTenR Al nOAKn~4eH K OAHOKaCKaAHOMY YCH
nHTen~ T5 ynpaBnR~ero BXOAH~M TOKOM COCTaBHOro TpaH3HCTOpa 
T6-T9. 

nHTaHHe COOTBeTCTBY~HX y3nOB HCT04HHKa 3TanOHHOrO TOKa ocy
~eCTBnReTCR OT KOMneHCa~HOHHOrO CTa6HnH3aTopa HanpR*eHHR /A1, 
T1 7 T4/ H napaMeTpH4eCKHX cTa6HnH3aTopoe HanpR*eHHR Rl7R3 , 
,ll,l7,ll,6). 

Pe3HCTop R9, eMKOCTH C6 H C5 o6ecne4HBacT ycTOH4HBOCTb ycH
nHTenR A2, TaKy~ *e ~YHK~H~ a perynHpy~~eM 3neMeHTe BblnonHR~T 
R8, C4. 

3neMeHT~ A8 7A10 cny*aT AnR 3a~HT~ perynHpy~~ero 3neMeHTa OT 
onacH~x HMnynbcH~x nepeHanpR*eHHH. 

Pe3HCTop~ R4+R7, R~T.• cTa6HnHTPOH A7, ycHnHTenb A2 noM~e
H~ B TepMOCTaT. 

Qco6eHHOCTb~ HCT04HHKa 3TanOHHOrO TOKa RBnReTCR OTCYTCTBHe 
a~XOAHoro KOHAeHcaTopa ~HnbTpa. KoppeKTHPY~~HH KOHAeHcaTop C3 
aKn~4eH a ~enb 6a3~ TpaH3HCTopa T9 perynHpy~ero 3neMeHTa. 3To 
AaeT 803MO*HOCTb HCnOnb30BaTb HCT04HHK 3/170HHOro TOKa B Ka4ecT
Be HCT04HHKa 3TanOHHOrO HMnynbCHOrO TOKa • 

AHana3oH perynHpoaaHHR HCT04HHKa: 0,01-1 A. HcT04HHK 3TanoH
Horo TOKa 3a 8 4aCOB pafiOT~ HMeeT norpeWHOCTb ~~1 ·10-S OT MaKCH
ManbHOro 3Ha4eHHR. 
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Puc.3. llpHH~HnHanbHaH cxeMa ~cToqHnKa 3TanOHHoro TOKa. 

8 KOMnapaTope nOCTO~HHOrO TOKa HCnOnb30BaH~ TOPOHAanbH~e cep
Ae4HHKH H3 neHT04Horo nepManno~ 79 HM. Hapy~H~~ AHaMeTp cepAe4-
HHKOB - 40 MM, BHyTpeHHH~ - 30 MM, B~COTa - 5 MM : 4Hcno BHTKOB 
W1c. =Wsl =Ws2 =W 1 = 1000, W2=W 3 =W 4 =Ws= 500 /npoeoA 
n3B-2 ~ 0,35/. An~ ycTpaHeHH~ 3neKTPH4eCKO~ CB~3H Me~AY o6MOTKa
MH wk. • We • Wl + W4 BBeAeH~ 3KpaH~ H3 OTO~~eHHO~ MeAHO~ <!>OnbrH. 

MarHHTH~~ KOMnapaTOp HMeeT cneAY~~He TeXHH4eCKHe xapaKTepHc
~ ~ . 

AHanaaoH H3Mep~eM~x TOKOB - 0 +200 A. KpyTH3Ha npeo6paaoea
HH~ - 0,1 8/A. MaKCHManbHOe B~XOAHOe Hanp~~eHHe - AO 1 B. nonoca 
nponycKaHH~ - oT 0 AO 100 Kr~. 4acToTa eoa6y~AeHHR - 1 Kr~. Aon
roepeMeHHa~ CTa6HnbHOCTb, npHBeAeHHa~ K nepBH4HOMy BHTKy, 
+3 MA aa 8 4acoe pa6oT~. 
- MarHHTH~~ KOMnapaTOP HCnOnb3yeTC~ B TpaH3HCTOpHOM CTa6HnH-
3aTope TaKa Ha 200 A. 
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KanHHH4eHKO B.B., CaaaHeea B.n. 
MHPOKononocHW~ MarHHTHWH K~napaTop nocTOAHHoro TOKa 

13-83-739 

PaCCHOTpeH aapHaHT MarHHTHOrQ KOMnapaTQpa noCTOAHHOrO TOKa, HM~ero 
nonocy nponycKaHHA OT 0 AO 100 Kf~. aHana30H H3MepAeMWX TOKoe-0 +200 A, 
KpyTH3Ha npeo6pa3oaaHHA- 0,1 B/A. norpe~Tb KOMnapaTopa, npM•eAeHHaA 
K nepaH4HOMY •HTKy, +3 MA 3a 8 4aco• pa6oTW. HarHHTHWM KOMnapaTOP Hcnonb-
3yeTCA a TpaH3HCTOPHOM CTa6HnH3aTope TOKa Ha 200 A. 

Pa6oTa awnonHeHa a na6opaTOPHH AAePHwx npo6neH OHRH. 

Kalinichenko V.V., Savaneev V.P. 
Wide-Band Magnetic Comparator of Direct Current 

13-83-739 

A version of magnetic comparator of direct current is considered. It has 
a transmission band from 0 upto 100 kHz. The measured current range is 
0-200 A. Conversion transconductance is 0.1 W/A. The comparator error redu• 
ced to a primary turn is ±3 mA during 8 h of operation. The magnetic com
parator is used in transistor stabilizer for 200 A current. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 
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