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B ,ciiiCTeMax so36Y>KAeHIIIA 6onbworo .'IIIICna MarH_IIIT~B 111_ I1111!"f3, IIICnonb3yeMbiX 

B yCKOpiiiTeflbHO~ TeXHIIIKe, B03HIIIKaeT He06XOAIIIMOCTb 1113MepeHIII~ BbiCOKO~ TO'IHOCTIII 

(He xy>Ke 10- 4 ) seniii'IIIIHbl CTaTWieCKOrO 11111111 AJ..1HaMIII'iecKOf0 TOKaHarpy3KIII. npe

L\11131110HHble MaHraHIIIHOBble WYHTbl HY>KAaiOTCA B BOARHOM oxna>KAeHIII1<1, IIIMeiOT 60I1b

WIIIe ra6ap111Tbl 111 ranbBaHIII'IeCKyiO CBR3b c 1113MepiiiTenbHO~ 1.\enbiO • 

. I113BeCTHbl pa3pa60TKIII npel\11131110HHbiX 6eCKOHTaKTHbiX 1113Mep111Tene~ n_OCTOAHHO

ro TOKa; pa6oTaiOLUIIIX s· KIIIJlOaMnepHOM Alllana3oHe
11

-
21. 8 :HIIIX 1113Mep111TenbHbiX. 

CIIICTeMax pean1113yeTCA npiiiHL\IIIn BbiAeneHIIIA BTOpo~ ·rapMO,HIIIKIII 'laCTOTbl so36y>t<Ae

HI<1A C noCI1CAYIOLUe~ KOMneHC8L\IIIe~ MarHIIITHOfO nOTOKa, COJAaBaeMOfO 1113MepReMbiM 

TOKOM; MarHIIITHble MOAYI1AT0pb1 Ill .KOMnapaTOpbl B TaKIIIX CVJCTeMaX nocTpOeH.bl 

Ha i'opo1<1AanbHbiX cepAe'IHIIIKax 1113 MarHIIITOMArKIIIX MaTeplllanos. 0cHOBHbiMWTpe6o

saHIIIAMIII, KOTOpbiM AOI1>KHbl YAOBilCTBOpATb MarHIIITOMAfKIIIe MaTeplllailbl, ABI1AIOTCA 

BbiCOKaA AIIIHaMIII'IeCKaA MafHIIITHaA npOHIIIL\aeMOCTb Ill He60I1bWaA BeJliii-'IIIIHa K03pl\111-

TIIIBHO~CIIII1bl. 3TIIIM Tpe6oBaHIIIRM B 3Ha'IIIITCI1bHO~ CTeneHIII YAOBJleTBOpRIOT >Kene3HO

HI<1KeJ1eBble cnnaBbl - nepMai1I10J1• KOTOpble 1<1111CnOI1b3VIOTCR BO'BCCX 1113BeCTHbiX MO

AYI1RTOpaX 111 KOMnapaTopax. _ 

.8 nocneAHee BpeMR cpeAIII MafHIIITOMRfKI<1X MeTannOB_ nOABIIII1CR, HOBbl~ Knacc, 

Ha3b·IBaCMbl~ aMOpQJHbiM cnnaBOM, KOTOpbl~ no OCHOBHbiM noKa3aTei1AM ·npesOCXO- ·. 

AIIIT nepManno~ nl. · KpoMe TOfO, 1113Aei1111A 1113 aMOpQJHbiX cnnaBOB TeXHOI10fiii'IHbl, 

TaK KaK ,MO>KHO He nOABepraTb 1113Aei1111R TepMOOT>KIIIry. ~ 3To~: CBR3111 HaMill 6b1Ila 

npeAnpiiiHRTa nonbiTKa · 1113fOTOBIIITb npel\11131110HHbl~ 1113Mep111Tei1b: TOK~ Ha OCHOBC 

aMopQ1Horo cnnasa Tlllna 71 KHCP, KOTOpbl~ 111M en cneAYIOLUIIIe. xapaKTepiiiCTIIIKI<1: 

Jl.max = 4.105 , B = 0,5 Tn, H =0,3 A/M. 
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npiiiHL\IIIn Ae~CTBIIIA 6eCKOHTaKTHOfO 1113MepiiiTei1R OCHOBaH Ha 1<13BCCTHOM KOMneHCa-

1.\IIIOHHOM MCTOAe 1113MepeHIIIA C.IIICnOI1b30BaHIIIeM MarHIIITHOrO KOMnapaTOpa C 3KpaHIII

poBaHHbiMIII cepAe'IHIIIKaMIII 141. KoHCTPY~L\IIIA 1113Mep111TenR TaKosa, 'ITO oHa npeACTaB

nAeT co6o~ nepeHOCHO~ np11160p Ha 6a3e CTaHAapTHOfO KOHCTpyKTIIIBa "8111WHR':' Ill AaT

'IIIIKa, cnoco6HOf0 pa6oTaTb Ha )y'AaneHIIII<1 OT 3I1CK~pOHHOf0 np1116opa AO 50 M. 

OniiiCAHIIIE AAT4111KA 

AaT'IIIIK (p111c.1) cocTOIIIT 1113 'leTblpex TopoiiiAanbHbiX cepAe'IHI<1KOB, BblnOnHeH-HbiX 

1113 neHTbl aMopQ1Horo cnnasa Tl<1na 71 KHCP TOI1LUIIIHO~ 0,02: MM. Ce'leHIIIe c~pAe'IHIII
KOB 1,2- 9,5x1,2 MM; cepAe'IHIIIKOB 3, 4·:...: 35x0,75 MM. AnA pasHoMepHoro HaMar-

Ohtli.na1t'1Hil.iil KHCTBryr I 
511~ liCC.'J?.IOBlUd 
~SIH1t?TEKj · 
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Puc.1. KoHCTPYKlfUR iJaT'IUKa. 

HI4'11488HVIA CepAe'IHI4K08 M8fHI4T· 

HOrO MOAY11ATOpa - KOMnapaTOpa 

1,2 npl4 414CJ1e 814TK08 06MOTKI4 

8036y>t<AeH14A 18, nocneAH14e 143-

rOT0811eHbl 14-3 TOHKOrO (j:JOJ1bf14p0· 

88HHOfO CTeKJltlTeKCTOmiTa Heo6-

XOA14MO~ KOH(j:J14rypaU1414. l1J14pi4Ha 

814TKa o6MOTK14 8036y>t<AeH14A 

19 MM. 0THOCI4Te11bHO HefiOJlbWOe 

'114C110 814TK08 06MOTK14 8036Y>KAe

HI4A 8bl6paHO 14CXOAA 143 8biCOKO~ 

M8fHI4THO~ npOH14UaeMOCTI4 8MOp· 

¢Horo· cnnasa, 6na,roAapA .'!eMy 

nOA811AeTCA 803MO>KHOCTb n08bl· 

WeHI4A 48CT0Tbl 14 14Cn011b3088Hii1A 

OAHO~ M14KpocxeMbl • K148YH1 

8 Ka'I,!!CT8e yci41114Te11A MOLUHOCTI4 

n!HepaHlpa 8036Y>KAeH14A. CepAe'IHI4K14 3, 4, T8K .>Ke K8K 14 1, 2, H8MOT8Hbl Ha TOHKO· 

cTeHHOM MeTa111114'1eCKOM KapKace 14 8bln011HAIOT ponb MarHI4THbiX 3KpaHo8. BHyTpeH~ 

Hl4~ cepAe'IH14K, KpOMe ·Taro, C11Y>K14T Ail A 8blp88HI488H14A MarHI4THO~O nOJlA, COJAaBae· 

MOfO 143MepAeMbiM ,TOKOM. 06a•CepAe'IHI4Ka 3, 4 8bln011HAIOT p011b M8fHI4TOnp080A8, 

KOrAa A8T'I14K pa6oTaeT 8 pe>K14Me 06bi'IHOf0TpaHC(j:JOpM8TOpHoro TOKa. 

no8epx CepAe'IH14K08 1,2 c:o6MOTKO~ 8036y>t<AeHI4A (A, 6) HaHOCRTCA 143Mepl4· 

TeilbHaA 14. CI4MMeTP14PYIOLUaA o6MOTKI4. Bee cepAe'IHI4KI4 pacnonara!OTCA 8HYTP14 Kap

Kaca (5) 143 oprcTeK118. Ha KapKaC H8M8Tbl8aeTCA KOMneHC8U140HH8A 06MOTKa' (,[I,), 

- 14Me10LU8A 4000 814TK08 npo80A8 n38 1/>0,8 MM
2

• ,ll,11R OCJ1a6neH14A 81114AH14A He14AeH· 

TI4'1HOCTI4 CepAe~HI4K08 1, 2 88eAeHa CI4MMeTp14pyiOI.U8A 06MOTKa, Harpy>KeHH8A Ha ne

peMeHHOe ConpoTI4811eHI4e. 

Topo14A811bHaA o6MOTKa c 'leTblpbMA cepAe'IHI4KaMI4 noMeLUaeTcA 8HYTP14 MeTa11-

1114'1ecKoro KO>Kyxa {6), 143rOT0811eHHOrO 143 M8fHI4THO~ CT81114. 

nPIIIHLll·1niiiAflbHAA CXEMA 

Ha pl4c.2 noKa3aHa npi4HU14nl4a11bHaA cxeMa 143Mepi4Te11A TOKa. reHepaTop 803· 

6Y>t<AeHI4A co6paH Ha Tpex onepaul4oHHbiX yCI41114Te11AX (OY -A 1, A3 14 A5). Ha OY. 

(A3) co6paH co6cT8eHHO reHepaTOp 14Mny11bC08 TpeyronbHO~ (popMbl. OY {A 1 I A8· 

mieTCA ¢opMI4po8aTeneM npAMoyronbHbiX 14MnynbC08, a OY (A5) - MacwTa6HbiM 

YC141114TeneM. CxeMa reHepaTopa no38011AeT nony'laTb CI4MMeTpi4'1Hble npAMOyroilbHble 

14MnynbCb! 14 14MnynbCbl TpeyronbHO~ (popMbl c 8biCOKO~ 1114He~HOCTbiO. C 8biXOAa OY 

(A3) Cl4rHa11 TpeyrOJlbHO~ (j:JopMbl nOCTynaeT Ha 8XOAbl: (j:JOpMI4p088Te11A npAMO·' 

yrOJlbHbiX 14Mny11bC08 (A 1), KOMnapaTopa _ (A8) H yCI41114Te11A MOLUHOCT14 Ail A 06MO· 

TOK 8036Y>KAeHI4A (A2). Cl4rH811 8T0p0~ rapMOH14K14 C 143Mepi4Te11bHO~ 06MOTK14 no-
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Al, A3,' AO - K!Jtl-JY.ll2 
A2-K14H YHl 
A4, A~K544Y,ll.2 
A6-K090KH2 
A7-Kl40Y,ll.? 
AB-K!>97CA3 
Tl-i<r819 
T;;!-KT8ltJ 
TJ-i<rBlo 
T4-KT814 
Ol-KI55Jlll5 

Puc.2. npuHL(UnuanbHaR CXeMa U3MepuTenR. 

·cTynaeT Ha 8XOA OY (A4), pa6oTaiOLUero 8 pe>KI4Me Al4¢¢epeHUI4a11bHOro yci41114Te11A. 

,IJ,anee; 8biXOAHO~ Cl4rH811 C A14¢lcjJepeHU14811bHOrO yCI41114Te11A nocTynaeT Ha QJ830'1Y8CT· 

8~Te11bHbl~ AeMOAY11ATOp (ct>Y,ll,), 8 Ka~eCT8e KoToporo 14Cn011b3YIOTC.A aHanor08ble 

K1110'114 (A6). C14rH811bl ynpa811eH14A 4>4,[1, (j:JOpM14pyiOTCA KOMnapaTOpOM (A8) 14 M14K· 

'1 pocxeMo~ ,[1,1, pa6oTaiOLUe~ 8 Ka'leCT8e YMHO>KI4TenA 'lacTOTbl. BbiXOAHo~ cl4rHan 

C 4>4,[1, 'lepe3 6ycjJepHbl~ YC141114Te11b (6Y-A9) nocTynaeT Ha 8XOA YC141114Te11A MOLUHO· 

CTW06MOTKI4 KOMneHC8U14i1, co6paHHoro Ha OY (A7) .14'i'paH3HCTOpax. (T1+T4). npH

MeHeHHe 8 yCI41114TeJ1e MOI.UHOCTH H3011Hp088HHbiX 14CTO'IHHK08 nHT8HHA ynpOCTI4110 

e K8CK8Abl. naAeHI4e HanpA>KeHHA Ha conpo_TH811eH14H 8e11H'IH~O~ 8 

8K1110'1eHHOM. nOC11eAC:'88Te11bHO C OfiMOTKO~ KOMneHC8UHH, COOT8eTCT8yeT. H3MepAe· 

-MOMy TOKy. · . 

IIICnOJ1b3088HI4e 8 A8T'IHKe 8MOp(j:JHOro cnnasa C 8biCOKO~ MarHHTHO~ npOHHUae

MOCTbiO Cn1188a n038011AeT AOCTI4'1b 8biCOKOf0 K03QJ{jJHUHeHTa CTa6HJ11438UH11 pa60'Iei1 

'To.'IKH 143Mep14Te11A H yMeHbWHTb Be11H'IHHY a6co1110THO~ norpeWHOCTH AO ±3 MA. 
j . 
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MaKCI1ManbHaA eenw111Ha 113MepAeMoro _ToKa 6 _KA, a 4aCTOTHbiH .QI1ana30H np11 113· 

MepeHI111 nynbCal.ll111 STOKe lJT 0 .QO 600 ru. norpeWHOCTb OTHOCI1TenbHbiX H3MepeHI1H 

-a .Qitlana3oHe TOKOB oT 0,1 lmax.Qo lmax cocTaenAeT ±0,8·10-4 .)J,eao6pa3Ua npe.Q

craeneHHOf0113Mepi1IenA 11CnOnb3YtoTCA .QnA 11_3MepeHI1A 11MnynbCHOfOTOKa .Qni1TenbHO· 

CTbto 1,5 C, B036Y>KAatoll.lero BbiBO.QHOH MafHI1T BTOporo KaHana Me.Qn!lHHOfO 8bi80.Qa 

_ ny4Ka 113 KaMep~l CI1HXpOQJa30TpOHa IS I 11 AnA -113JY1epeHI1A nO~TOAHHOfO T<JKa ni1TaHI1A 

. n080pOTHOfO MafHI1Ta ~1H>KeKTOpa flY-20. AaHHbiH np1160p MO>KeT HaHTI1 TaK>Ke Wl1· 

poKoe- ripm,ileHeHI1e 8 na6opaTOpi1AX OVIAVI 11 Mo>KeT 6b1Tb peKOMeHA08aH AnA 11c-
- ,, . 

nonb308aHI1A 8 .Qpyrl1x Hay4HbiX ueHTpax. 
~ . ' 

...; 

flVITEPATYPA 

1. 6aKnaKOB 6.A. HAP.- nT3, 1981, N° 6, c.77. 

2. Appel H.C.- IEEE Trari.sactions on Nuclear Sci.; 1977, Vol. NS-24, No,3, p.1810. 

3. Ocl1nbAH IO.A.- BecrHI1K AH CCCP, 1987, N° 9, c.3. 

4. CneKTOp C.A. .- VI3MepeHI1e 6onbWI1X nOCTOAHHbiX TOK08. n.: 3Hepri1A, 1978, 
c.130. 

5. 6anaH.QI1K08 A.H. 11 AP-- OVIAVI, 9-90-152, Ay6Ha, 1990. 

'·. 

PyKoni1Cb nocTyn11na 8 113AaTenbCK11H OTAen 

23 ceHTA6pA 1991 ro.Qa. 

4 

"! I ' 

I' 

f 

Boe8oA11H M.A. 11 AP; · · · 
8biCOKOT04HbiH 6eCKOHTaKTHbiH 113MepHTenb 
nOCTOAHHbiX TOK08 K11nOaMnepHOf0 A11ana30Ha 

B CI1CTeMax ni1TaHI1A c11no8biX ycTaHo8oK 
He06XOA11MOCTb 8 6ecwyHT08biX Wl1pDKOnOnOC~ 
C ranb8aH114eCKOH pa38A3KOH 8b1XO.Qa OT KOHl 
OT H38eCTHbiX, 8 np1160pe HCnOnb3yeTCA MafHI 
aMopcjJHoro cnna8a 71 KHCP. BbiCOKaA MarHI 

_ n0380nfieT AOCTI14b 8biCOKOf0 K03QJQJ111..111eHTa Cl 
Mep11TenA 11 yMeHbWI1Tb 8en11411HY a6contoTHOH n• 
ManbHaA 8eni1411Ha 113MepAeMOf0 TOKa 6 KA, 4a4 
Hl111 nynbCal.ll111 8 TOKe OT 0 AO 600 ru. VI3Mep11 
co6oH JaMKHYTbiH KOHTYP a8ToMaTI14ecKoro pE 
c KoMneHcaullieH 8eni1411Hbl 113MepAeMoro napa111 
pa6oTbl ·MarHI1TH6ro KOMnapaTOpa, 113fOT08ne 
cnna8a.· AaHo on11caH11e KOHcipyK1..11111 AaT411Ka 1 

TenbHOfO. YCTpDHCT8a. 6eCKOHTaKTHbiH 113Mep11~ 
HaHTI1 Wl1pDKOe np1t1MeHeHI1e AnA 1113MepeHI1A TO 
ycKOpi1TeneH, 8 TOM 4111cne C8epxnpo80AAlUero, 
'liiCTO'IHI1KaX nOCTOAHHOfO TOKa. -

Pa6oTa 8blnOnHeHa 8 na6opaTOp1111 8biCOKI1l< 

IlpenpHHT 06J>e.QHHeHHOfb ~CTHTYT8 H,D;epHhi 

nepe80A fl.H.6apa6aw 

Voevodin M.A. et al. 
A High-Precision Direct Currerit Measuring 

· Device over a Kiloampere Range 

In power supply systems a need arises for VI 

torS With a not galvanic COntaCt from a COntrOl I 

devicPs, a magnetic comparator based on an arne 
·our device. A high incremental permiability of th 

rage to be reached and the absolute error to be de 
value of the measured current is 6 kA, the frequ 
pulsations being from 0 to 600Hz. The measuri 
tion circuit with a compensation of. the value 4 
measuring dev.ice may find extensive application 

rents o_f magnets and accelerator lenses. 

The ,investigation· has been performed at t~ 
JINR. -
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