
13 - 11799 

8 .A.lllBel.\ 

:;y ,VI I ~-:_f R 
3ABl1Cl1MOCTb BPEMEHl1 OEPEMArHl1ql1BAHl1H 

OEPMAJIJIOH 50Hn OT ,l],Jil1TEJibHOCTl1 <l>POHTA 

OPHMOYrOJibHOrOHAMArHl1ql1BAIDWErO 

l1MOY JibCA l1 BEJil1ql1Hbl 06'bEMA CEP ,llEqHHKA 



13 - 11799 

B.A.lllaeu; 

3ABl1Cl1MOCTb BPEMEHl1 OEPEMArHWil1BAHl1H 

OEPMAJIJIOH 50Hn OT ,li,Jll1TEJibHOCTl1 <I>POHTA 

OPHMOYrOJibHOrOHAMArHl1ql1BAIDWErO 

l1MOY JlbCA l1 BEJil1ql1Hhi OB'hEMA CEP ,li,EqHl1KA 



lllaeu B.A. 13 - 11799 

3aBIICI!MOCl'b BpeMeHH nepeM8I'HH'IHB8HHSI nepMannOH 50Hn 

01' AOI!l'NlbHOCTH <jlpOHl'a npHMOYf'DnbHOf'O H8M8I'HH'IHB8JOmero 
HMnynhca H aenH'IHHbi o5'beMa cepae'IHHKa 

npHBOiHiTCSI pe3ynbl'8l'bl p8C"!el'OB H 3KCnepHMeHT8nbHblX K3MepeHKH 
BpeMeHH nepcMarHH"!HB8HKSI nepMannOH 50Hn B 38BHCHMOCTH 01' aenH"!HHbl 
nanpSVKeHHocr" nepeMarHH'IHBaJOmero nonH H m npii pa3nfl'IHbiX 3Ha"!eHHHX 
anurenbHOCTII ¢ponra r q,p. npHMoyronbHOro I!Mnyru,ca roKa. Oueneno raK"'e 
BnHHHHe 06'LCMa C2pAe"!HHK8 V H8 BpeMH nepeMBI'HII"!HBBHHSI r anSI pa3.'1H"'-
HOli l'OnmHI!bl nel!Tbl, H3 KOTOpOil H3I'Ol'OBneHbl Cepae'IHHKH. noKa38HO, "'TO 

npH aanonncHHH npocrpancrea Me"'AY npoeOJlHHKBMH KOBKCHana nenuneilnoil 
cpenoll H3 nepMannoeabiX ropoa MO)!{HO nony'IHTb anurenbHOCTb <jlponra yaap
aoll BOnHbl UOPMKB 5 HC. 

Pa5ora Bhmonaeaa B fla5oparopHH aellrpoaaoll <jlH3HKH OIHIH. 

Co06llleHHe 06be/lHHeHHOf'O HHCTHTyTa SIJlepHblX HCCneaoeaHHll. ny6Ha 1978 

Shvets V.A. 13 - 11799 

Dependence of Time Remagnetization of 50 HP 
Permalloy on the Width of ·Rectangular 
Magnetizing Pulse and Core Volume 

The results of calculation and experimental measurement of 
the time of remagnetization of 50 HP permalloy in dependence of 
the strength of remagnetization field Hm under different widths of 
the , front r rr of rectangular current pulse are given. The depen
dence of the time of remagnetization r on the core volume V at 
different thickness of plates the core composed of is also estima
ted. It is shown that a width of magnetizing pulse of about 5 ns 
could be achieved by filling the space between coaxial conductors 
with nonlinear permalloy tores. 

The investigation has been performed at the Laboratory 
of Neutron Physics. JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 
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HccneaoaaHHe HMrrynbCHhlX rrpoueccoa HaMarHHqHBBHHH 

KOJibUeBhlX.CepaeqHHKOB H3 M8TepH8JIB C DpHMOYPOJibHOH 

rreTneA PHCTepe3HC8 (TITif) HeB03MO*HO 6ea yqeTa HX AH

HBMHqecKHX CBOHCTB. B cnyqae B03AeHCTBHH Ha M8PHHTHhie 

cepaeqHHKH HMrrynbCOB 6onbrnHx MaKCHMaJibHhlX aHaqeHHA 

HaMarHHqHaaiOmero TOKa H HanpH*eHHH c KPYThiM rrepeaHHM 

¢p0HTOM OC06eHHO BB*HO 3H8Tb BpeMH rrepeMBPH1fqHB8HHH 

MaTepHana cepaeqHHKa, T.K. OHO orrpeaenHeT ero ocHOBHhie 

AHH8MHqeCKHe XapaKTepHCTHKH. 

3HaHHe 8THX xapaKTepHCTHK He06XOAHMO DpH paapa60TKe 

HMITYJibCHbiX ycTpOHCTB, aefiCTBHe KOTOphiX OCHOB8HO Ha He

JIHHeHHOH 3BBHCHMOCTH M8PHHTHOH DpOHHUBeMOCTH MBTepHa

na cepaeqHHKB oT HBITPH*eHHOCTH MarHHTHoro rrong. Knac

CHqecKHM DpHMepOM HCITOJih30BBHHH 8TOrO HBJieHHH CJIY*BT 

TBK H83biBaeMhie MBf'HHTHbie reHepaTOpbl HMITYJibCOB /1/ 

H HBChiiUBIOWHecg npoccenH /2/, rrpenHaaHaqeHHhie nng Kop

peKUHH ¢opMbl HMITYJibC8 B BbiCOKOBOJibTHbiX CHJibHOTOqHbiX 

ycTaHOBKax. DnHTenbHOCTb ¢poHTa H crrana HMrrynbcoa rrpH 

HCITOJib30BBHHH 8THX ycTpOHCTB rronyqaeTCH ITOpHAKB aecg

TH HaHoceKyHa. KpoMe Toro, a HaCTOHIUee apeMH H3BecrHo 

DpHMeHeHHe cepaeqHHKOB H3 rrepMaJIJIOeBOM JieHTbl 50HTI 
anH o6ocrpeHHH ~poHra HMrrynbca, rrepeMarHHqHaaiOrnero 

HHllYKTOpbi flHY I 3/. DnHTeJibHOCTb ¢poHTa HMrrynhca rrocne 

rrpoXO*AeHHH o6ocrpHreng Ha rrepMannoeBhiX Topax cocTaB

nHeT· .. 6+8 HC. 

B aTOM coo6meHHH rrpiiBOAHTCH peaynbTBThi aKcrrepHMeH

Tanh-HhiX HCCJiellOB8HHH BJIHHHHH H3MeHeHHH AJIHTeJibHOCl'H 

¢pOHT8 rrpgMoyrOJibHOrO HBM8rHHqHB8IOWero HMIIyJibC8 H Be

JIHqHHhl o6beMa cepneqHHKa Ha apeMH ero rrepeMarHHqHaa

HHH H MHHHM8.JlbHyiO AJIHTeJibHOCTb ¢pOHT8 BbiXOAHOPO HM-
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nyn&ca C TO'IKH 3pBHHH DpHMBHHMOCTH rrepMannOBBhlX Cep

AB'IHHKOB anH 060CTpBHHH ¢poHT8 HMnynbC8 AO BAHHHU Ha

HOCe~q")-IA. 

B /4/noKa3aHo, 'ITO npu nuHeHHOM HapacTaHuu ¢poHTa 

nepeMarHuquea~mero HMnyn&ca Koa¢¢uuueHT nepeKn~qe

HHH Sw 2 u epeMH rronHoro rrepeMarHH'lHBaHHHr cepae'IHH

Ka H3 MaTepuana C Tifif onpeaenH~TCH Bblp8)KBHHHMH 

S w 2 "' f ( H - H o2 ) dt • 
0 m 

Sw2 
T "" -------- + 

H m- H 02 

H m + Ho2 

2H m 
T cpp: 

rae H m - eenuquHa nepeMarHH'lHBa~mero nonH, 

(1 ) , 

(2), 

H 02 - HaDpH)KBHHOCTb DOnH, COOTBBTCTBy~lliaH Haqany 

TaK Ha3bieaeMoro BToporo yqacTKa H m > Hr p. xapaKrepucru-

KH-dB ( H ) ( 6biCTpoe nepeMarHH'lHBaHue), 
d t m 

r ¢ u r 1 - anuTen&HOCTb <jJpoHTa u o6maH anuren&HOCTb 

ne~eMarHII'lHBa~mero uMnyn&ca. 

HanpuMep, anH nepMannoH 50HTI, ucrron&3yer-.toro anH 
H8MOTKH Cepae'IHHKOB HHAYKTOpOB yCKOpHTenbHbiX CBKUHH 

JU1Y -30/250, npu TonmuHe neHTbi 10 MKM Sw 2 = l ,3 ± 
± 0,05 MKKicM, H02 = 0,75 ± 0,1 A/eM, a anH 20-MuK

poHHOH neHTbi Sw2 = 3,3 ± 0,1 MKKicM, H 02 = 0,55 ± 
± 0,1 A/cM/4/. 

Ha puc. 1 B euae 38lllTpuxoeaHHbiX o6nacreH Me)Kay 

CDnOlllHblMH nHHHHMH, KOTOpb!e COOTBBTCTBY!OT ¢YHKUHHM 

r ( H m ) npu MaKCHMan&HbiX ( eepXHHe nuHue) u MHHH-

Man&HbiX ( HH)KHHe nuHHH) S w
2 

u H 02 , noKa3aHa 3BBHCII-

MOCTb epeMeHH nepeMaf'HH'lHB8HHHT OT anuTenbHOCTH 

¢poHT8 Tcpp. DpH pa3nH'lHhlX 3Ha'leHHHX nepeM8T'HH'lHB8~

lilBf'O nonH H m , Bbi'lucneHHaH no <jJopMynaM ( l) u (2) • 

.Qng 8KCDepHMBHTanbHOT'O onpeaeneHHH MHHHManbHOf'O Bpe

MBHH nepeM8f'HH'lHB8HHH TOpouaanbHhlX cepae'IHHKOB H3 

nepMannoH 50HTI 6brn ucnon&3oBaH reHepaTop cucTeMbr 

MOHOXpOM8TH38UHH /5/ C KOMDneKTOM o60CTp!ITeneH/6/ Ha 

TOK l KA, anuTen&HOCTb~ <jJpoHTa nopHaKa 0,1 He, eonHo

BbiM conpoTueneHueM 1,5 OM. TiepMannoeebre TOpbr u3ro

Taenueanuc& H3 neHThl TonmHHOH 10 II ~0 MKM Ha KapKace 
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p H C. 1. 3aBHCHMOCTb epeMBHH nepeM8f'HH'lHB8HHH T TOpOR-

aan&HbiX nepMannoeBbiX cepae'IHHKOB OT HaDpH)KBHHOCTH ne

peM8T'HH'lHB8~lilef'O nonH H m npu pa3nH'lHbiX 3Ha'leHRHX nna
ren&HOCTH <jJpoaTa r41p. nepeMarHH'lHBa~mero aMnyn&ca. 

/////-20 MKM, \\\\-10 MKMj -- - - 8KCDBpHMBHT,20 MKM 

-·-·-10 MKM1 l-rcpo. = 0,1 HC, If - T!lJp. = 1 HC, Ill- T<!Jp. = 
= 10 HC, IV - trpp. = 100 HC. 
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LUI8MeTpOM 3Q MM, I1pH 8TOM MIHIHM8JlhHOe 3H8'leHHe H8-

I1p5VKeHHOCTH rrepeM8f'Hif'llfB8lOiliero ITOJIH COCT8BJIHJIO 2 A/eM 

rrp11 aMrrnuryne HMrrynbca TOKa 20 A. T.K. MHHHMaJibHoe 

3H8'leHHe AJIHTeJibHOCTH ~pOHTa 0,1 HC B o6ocTpHTeJie AO

CTHraeTCH I1p11 8MI1JIHTyAe TOK8 1 KA (H AOCT8TO'IHOH AJIH

He o60CTpHIOilieH JIHHHH), rrepeM8f'Hif'llfB8lOil185I OAHOBHTKO

B85I 06MOTKa BKJilO'l8J18Cb B rrapanneJibHYIO BeTBb Harpy3KH 

reHepaTopa, B KOTOpyiO I1p11 MHHHM8JlbHOM 3Ha'leHHif H m 

OTBeTBJIHJ18Cb 1/50 'l8CTb ITOJIHOf'O TOK8 C KpyThiM ~pOH

TOM, ilnH yBeJIH'leHHH rrepeMaf'Hif'llfB8lOiliell H8I1PH*eHHOCTH 

ITOJIH H m COOTBeTCTBeHHO yMeHbll18JIOCb COITpOTHBJieHHe 

8TOH rrapanJieJibHOH BeTBH, T8K 'ITO 06IJ1ee COITpOTHBJieHHe 

BeTBeil ocTaBanocb paBHhiM 3,5 OM. LlJIHTeJibHOCTb ~pOHTa 

rrepeMarHH'lHB8IOIJ1ero HMITYJibca ycTaHaBJIHBaJiaCb AHCKpeT

Ho paBHOH 100, 10, 1 If 0,1 HC rryTeM BKJIIO'leHHH B TpaKT 

reHepaTopa OAHOH, Tpex, IlleCTH If I1HTH8AU8Tif CefUHM o60CT

p.HIOIJ1eM JIHHHH no 100 H'leeK B KB*AOM ceKUHH/6 • Depe

MarHH'lHB8HHe TOpOB BeJIOCb B T8K H83biBaeMOM pe*HMe 1iC

TO'lHiiK8 TOKa'
41

(p If c.2), K0f'A8 I1HT8l0Il185I 06MOTK8 BKJllO'l8-

eTCH Me*AY Bb!XOAOM 060CTpHIOilleM JIHHHH, ITOACOeAHHeHHOM 

K reHepaTopy, If Harpy3KOH. ilJIH 113MepeHHH BpeMeHH rrepe-

PH c. 2. CxeMa reHepaTopa liMITYJibCoB TOKa. 1 - HaKOITH

Tenb, 2 - THpaTpOH, 3 - 060CTpHTeJIH, 4 - TOp, 5 - OCHOB

H85I 06MOTK8, 6 - Harpy3Ka, 7 - AOI10JIHHTeJibH85I 06MOTK8, 

8 - pe3HCTop, 1 KOM. 
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M8f'Hif'IHB8HHH Ha cepAe'IHiiK H8KJI8AblB8J18Ch AOI10JIHHTeJib

H85I 06MOTK8, H3f'OTOBJieHH85I H3 *HJihl K08KCI18JlbHOf'O K8-

6eJIH PK-50-2-12, 38MKHyToil B KOHUe BHTKa 'lepe3 pe3HC

Top 1 KOM Ha o6oJIO'lKY aToro *e Ka6enH. XapaKTepHbiH 

BHA OCUHJIJ10f'p8MM If li3MepHeMble rrapaMeTpbl ITepeM8f'HH

'llfB8HifH rroKa3aHbi Ha p 11 c. 3. Pe3yJihT8Tbi H3MepeH!iil Bpe

MeHH rrepeMaf'Hif'llfB8HHHT HaHeCeHhl ITYHKTHpHhlMH JIHHHHMH 

Ha p 11 c. 1. AHanH3 aTHx 38BHCHMocTeil rroKa3biBaeT, 'ITo 

BO Bcex cny'laHx peaJibHoe BpeMH rrepeMarHH'lHB8HiiH 6onb
Ille paCC'llfT8HHOf'O, I1pH'IeM C yMeHbllleHHeM AJIHTeJihHOCTH 

<jlpOHTa T <!Jp. rrepeMaf'Hif'llfB8lOIJ1ero lfMIIyJibC8 TOKa 8Ta 

pa3HHU8 B rrpoueHTHOM OTHOilleHHH yBeJIH'llfB8eTC.H If I1plf 

T <!Jp. min = 0,1 HC COCT8BJIHeT "' 50%, BMeCTe C TeM OT-

JlH'llfe 8KCI1epHMeHT8JlbHOf'O BpeMeHH rrepeM8f'Hif'lHB8HifH 

OT paCC'llfT8HHOf'O yMeHbll18eTCH C yBeJIH'leHHeM 8MIIJIHTYAhl 

rrepe M8f'HH'IHB8IOIJ1ero 11 MIIYJibca. 

HIIIJ 

Ill, 

t. 

P11c. 3. OcuHnnorpaMMbJ HMrrynbCOB. 1- ToKi(t)(H(t)), 

2 - H8IIPH*eHHe U(t) ( ~(t)). 
dt 

BpeMH rrepeMarHH'lHB8HHH cyllleCTBeHHO 38BHCHT H or 

06beMa CepAe'lHHKa, ilnH HCCJieAOB8HH5I 8TOf'O BJIHHHHH 
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nepBOHaqanbHO 6binO H;3MepeHO speM5I nepeMaf'Hif'HIBaHH5I T 

npH pa3nH'lHbiX r cpp. H H m cepne'IHHKOB, H3roTosneHHblX H3 

10 BHTKOB neHTbl TOniUHHOH 10 H 20 MKM, a nocnenyroiUee 

ysenH'l8HHe 06beMOB 6hlnO OCyiUeCTBneHO LlOMaThlBaHHeM 

BHTKOB neHTbl Ha Ka)KJlbiH TOp TaK, 'ITO OHO COCTaBn5InO 

2, 5, 10, 20, 50, 100 no OTHOW8HHIO K nepBOHaqanbHOMY. 

DpH H3MeHeHHH o6'beMa nepMannoesbrx Topos nnHTenhHOCTh 

¢poHTa nepeMarHH'lHBaiOIUero HMnynbca ycTaHaBnHsanach 

¢HKCHpOBaHHOH (1 HC), a MOIUHOCTb HMnynhCa- nocTaTO'l

HOH nng nonHoro nepeMarHH'lHBaHH5I, PacqeT speMeHH ne

peMarHH~HBaHH5I npH ysenH'l8HHhlX o6'beMaX cepne'IHHKOB 

sechMa cno*eH. CyiUeCTBYIOIIIHe pacqeTHbie ¢opMynhJ nng 

senH'lHHbl 06'heMa CeP,nf'lHHKa, HanpHMep 1 Maf'HHTHOf'O re

HepaTopa HMnynhCOB /l H HaCbiiUaroiUerocg npocceng 12
/ no-

3son5IIOT nHIIIh npH6nH)K8HHO OUeHHTh 9TO Bp8M5I B 3aBHCH

MOCTH OT MOIUHOCTH HMnynbCa, B peanbHOM cnyqae npH 

nepeM8f'HH'lHB8HHH Cepne'IHHKa HMnynbCOM MOIIIHOCTbiO no

pMK8 100 MBT H nnHTenhHOCTl:>IO 1 MKC Heo6xonHMbJe 

06'h8Mhl cepne'IHHK8 LlOCTHf'aiOT H8CKOnbKHX COTeH CM
3 

1 

'ITO npHBOLlHT K cyrnecTseHHOMY ysenH'IeHHIO r • T aK, Ha

npHMep, nng HMnym~cHbiX TOKa 5 KA H Hanpg)KeHH51 20 KB, 

qaCTOTbi 50 fu T U = 50 HC 1 V = 400 CM 3 1 a Bp8M5I ne

peMaf'HH'lHBaHH5I - nop5ILlK8 Jl8C5ITH HaHOCeKyHn, 

3KCnepHM8HTanhHhle 3aBHCHMOCTH BpeMeHH nepeMaf'HH

'lHB8HH H r ( VI V 0 ) nng nepMannoH 50 Hn TonrnHHo:H 10 
H 20 MKM noKa38Hbl H8 pH C, 4, BHLlH0 1 'ITO BHaqane npH 

M8nhlX 06'beM8X CepJl8'lHHKOB Bp8MH nepeM8f'HH'IHB8HH5I 

Mano, COCTaBnHeT eJlHHHUbi H8HOCeKyHLl H conocTaBHMO 

C nnHTenhHOCTbiO ¢poHT8 Tcpp. nepeM8f'HH'IHBaiOIU8f'O HM

nynbCa nong, a npH ysenH'leHHH o6'heMa Topos no pa3Me

pos, npHM8HHMbiX B K08KCHanhHb!X o6ocTpHTenHX 1 OHO B03-

paCTaeT no 5 HC 1 MHHHManhHOe 3Ha'leHHe nng 6onbiiiHX 

o6'beMOB ( vIvo= 50, 100) I H3MepeHHOe B 9KCnepHMeHT8X, 

COOTBeTCTByeT 10 H 15 HC, 06'heM T8KOf'O Cepne'lHHKa CO

CTaBn5IeT 120 CM 3 1 He06XOLlHM85I HMnynhCH85I MOIIIHOCTb 

5 MBT ( 1,2 KA H 4,2 KB) npH nnHTenhHOCTH HMnynhca 

T u = 2,5 MKC, 

TaKHM o6pa3oM, npH ManbiX o6'beMax cepneqHHKOB H 

LlOCT8TOqHOH aMnnHTyne HMnynhC8 BpeMeHa nepeMaf'HHqH

BaHH51 H LtnHTenhHOCTH ¢pOHT8 nepeM8f'HHqHsarornero HM-
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pH C, 4, 3aBHCHMOCTb BpeMeHH nepeMaf'HH'IHBaHH5I T 

OT senHqHHbl 06beMa cepil8'IHHKa V ( B OTHOCHTenbHblX 

enHHHuax v 1 v0 ). - - - - - 20 MKM, -·-·-·- 10 MKM, 

nynbCa COnOCTaBHMbl 1 a npH ysenH'I8HHH 06'beMa Cepne'IHH

Ka BpeM5I nepeMaf'HH'IHBaHH5I TaK)K8 paCTeT H MHHHManbHOe 

3Ha'IeHHe ero cocTasngeT 5 +15 HC, npHqeM 6onee xopornH

MH XapaKTepHCTHKaMH o6nanaroT CepneqHHKH H3 neC5ITHMHK

pOHHOH neHThl, CnenosaTenbHO, npH 3anonHeHHH npocTpaH

CTBa Me*LlY nposonHHKaMH KOaKCHana HenHHeHHOH cpeno:H 

B sHne nepMannoeBhlX Topos npenenhHa5I nnHTenbHOCTh 

<tJpOHTa ynapHOH BOnHbl M0)K8T 6biTb nony'IeHa nop5InKa 5 HC, 
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