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j- OecgunnKoe s.n. 13 - 9597 

~ccneAoeauue Kpuoreuuo-Maruuruoa cucreMhl aneKrpouuonyqeeoro 
uouuoro ucroqnuKa 

J1CUb!T8H8 KpuoreHHO-M8rHHTH8SI CHCTeM8 1 KOT0p8S! H8XOAHTCSI B B8KyyMe 
H repMocrarupyercSI c noMOlllbiO rennoeoro Mocra c eauuoa JKHAKoro renuSI, 
HccneAOB8Hbl npoUeCCbi1 UpOHCXOAS!lllHe B CHCTeMe npH H3MeHeHHSIX TOK8o 
3KcnepHMenranbuo oueueuhi rennoBhiAeneuuSI e o6MOTKe H rennonpoeoAHOCTb 
KOHTaKroe wMeAb-MeAb u npu renueeoll TeMneparype, 06uapyJKeHbi npnqHHhi, 
npHBOAS!lllHe K Aerp8A8UHH coneHOHA8, 

Pa6ora Bbm onueua B fla6oparopuu BbiCOKHX aueprua OHHH, 

Coo6~eHKe 06be~KHCHHoro KHCTHTyTa ~AepHNX Hcc~eAoBaHK~ 

~y6Ha 1976 

-,., 

I. BBEJ{EHHE 

,[(JIJI <}lopMHpOBaHHJI 3JieKTpOHHbiX DY'IKOB C DJIOTHOCTbiO 

TOKa - 1000 A/eM 2 
H 3Heprueii .n;o _10 K3B Tpe6yJOTCJI 

MarHHTHble noJIJI a HecxoJILKO T. Taxue MarHHTHble <}loxy

cupyJO~He CHCTeMbl MOryT 6b1Tb C03,!J;aHbl C npHMeHeHHeM 

caepxnpOBO,!J;JI~HX COJieHOH,!J;OB. llpH 3KCnepHMeHTaJibHOH 

pa3pa60TKe H3 BCeX H3BCCTHbiX MeTO,!J;OB CTa6HJIH3al{HH 

CBepxnpOBO,!J;JI~HX MarHHTHbiX CHCTeM 3aCJIY)I(HBaeT BHHMa

HHJI MCTO.IJ;, DpH KOTOpOM CBepxnpOBO,!J;JI~HH COJICHOH,!J; pac

DOJIO)I(CH BHC BaHHbl C )I(H,!J;KHM reJIHeM H HMeeT KOHTaKT 

c nocne.n;Heii qepe3 MaTepuan, xopowo npoao.n;JI~Hii Ten

no / I, 2/ . 

II. KOHCTPYKaHJI KPHOFEHHO-MAFHHTHOH 
CHCTEMbl 

Oco6euuocTLJO xpuoreuuo- MarHHTHoii cacTeMbl JIBJIJieT

CJI TO, 'ITO BCe OCHOBHble Y3Jibl: CBepxnpOBO,!J;JI~HH COJieHO

H,!J;, nepeMbi'IKa, TOKOBe.n;y~He WHHbl H CDaH - OXJia)I(,!J;aiOTCJI 

3a C'leT TCDJIODpOBO,!J;HOCTH nocpe.n;CTBOM KOHTaKTa C reJIHe

BbiM KpHOCTaTOM H HCDOCpe.n;CTBeHHO )I(H,!J;KHM reJIHeM He 

OMbiBaJOTCJI. BoJMO)I(HOCTb Taxoro MeTo.n;a TepMOCTaTHpo

aaHHJI o6yCJIOBJieHa npHMeHeHHeM BHyTpeHHe CTa6HJIH3H

pOBaHHbiX caepxnpoao.n;HHKOB / I I . 
llpH C03.IJ;aHHH KpHoreHHO-MarHHTHOH CHCTeMbl HCTO'I

HHKa "KpHOH- 2" HCDOJib30BaHa 'laCTb ycTaHOBKH, npe.n;Ha3-

Ha'ICHHOH ,!J;JIJI HCTO'I,HHKa "KpHoH-1" / 2/.KoHCTPYKUHJI OCHOB

HbiX Y3JIOB 06Cy)I(.IJ;aeMOH CHCTeMbl aHaJIOrH'IHa KOHCTPYKUHH 

ycTaHOBKH "KpHoH-1", HCKOTOpble OTJIH'IHJI HMCIOT CBepx

npOBO,!J;JI~HH COJieHOH.IJ;, CBepxnpOBO,!J;H~aJI nepeMbi'IKa H CDaH. 

06~HH BH,!J; KpHoreHHO-MarHHTHOH CHCTeMbl 3JieKTpOH

HOJiy'leBoro HOHHOrO HCTO'IHHKa npe.IJ;CTaBJieH Ha puc. J / 2( 
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Caepxnpoao.n;JIIUHH coneHoH.n; /1/,caepxnpoao.n;JIIUaJI nepeMblq
Ka/2/ H npOMe)l(yToqHoe KOllLD;0/3/, Ha KOTOpOe HaKneeHbl 
cnau, pacnono)l(eHbl B BaKyyMe KOaKcHanLHO c renHeBLIM 
KpHOCTaTOM /4/, HX KOpnyca npH)I(aTbl 6onTaMH K TOpD;y 
nocne.n;Hero. ToKoae.n;yiD;He WHHbi/S/ npHKneeHbl qepe3 H3o
nBD;HJO K Hapy)I(HOH UOBepXHOCTH renHeBOrO KpHOCTaTa. 
C O,!I;HOH CTOpOHbl K HHM npHnaJIHbl )l(eCTKHe Me,IJ,Hble TOKO
BBO,!I;bl / 6 /, OKaHqHBaJO{UHeCJI UpOTHB UO,!I;BH)I(HbiX 3lleKTpO,IJ,OB 
KOHTaKTopa 17 I. C .n;pyro:H CTopoHbl K TOKoae.n;yiD;HM WHHaM 
npunaJIHbl oTpe3KH caepxnpoao.n;BIUero Ka6enJI, H,D;YID;He K 
cnaJIM. KoaKcHanLHO c renHeBbiM pacnono)l(eH a30THbiH 
KPHOCTaT 181. Topu;eable pa.n;Han;HOHHble 3KpaHbl 19,101, 
UpH)I(aTble K HeMy 6onTaMH, CHH)I(aJOT TennonpHTOK K qacTJIM 
ycTaHOBKH, HMeiOIUHM renHeayro TeMnepa TYPY. ,LI;nJI yMeHL
WeHHJI TennonpHTOKa H3nyqeHHeM K a30TY Me)I(.IJ.y D;HnHH,!I;pH
qecKHMH UOBepXHOCTJIMH a30THOrO KpHOCTaTa H BaKyyMHO
ro KO)I(yXa 1111 UOCTaBneH "nnaBaJOIUHH" 3KpaH H3 nonHpO
BaHHOH Me.n;H I 121. 

1.1. Caepxnpoao.n;Bw;H:H coneHoH.n; 

OcHOBHLie napaMeTpLI coneHoH.n;a npHae.n;eHLI B 111a6A. 1. 
06MOTKa CBepxnpOBO,!I;JIIUero coneHOH,D;a COCTOHT H3 10 

cnoea caepxnpoao.n;HHKa, HaMoTaHHoro Ha Me,D;HbiH Kopnyc 
c ycHnHeM 2 KF. CnoH o6MOTKH H30nHpoaaHLI .IJ.pyr OT 
.n;pyra H OT KOpnyca naacaHOBOH nneHKOH TOlllUHHOH 50 MKM. 

Caepxy o6MOTKa 3aclJHKCHpoaaHa 6aH.n;a)I(OM, np.e,IJ,cTaBnJiro
IUHM co6o:H .n;aa cnoJI npoaonoKH H3 Hep)l(aBeiOIUeii CTanH 
.n;HaMeTpoM 1 MM, HaMoTaHHOH c ycHnHeM 5 KF. Tennoao:H 
KOHTaKT o6ecneqeH npH)I(HMOM clJnaHu;a Kopnyca coneHoH.n;a 
K TOpu;y renHeBOrO KpHOCTaTa 12 6onTaMH M6 C 06IUHM 
pacqeTHLIM ycHnHeM 2000 KF. 

1.2. Caepxnpo·ao.n;JIIUaJI nepeMblqKa 
H cnaH 

CaepxnpoBO.D.JIIUaJI nepeMLiqKa npe.n;cTaanJieT co6o:H Ka
TYWKY, HaMOTaHHYIO Ha Me,D;HLIH KOpnyc 6HclJHnJipHO H 3anH
TYIO 3UOKCH,!I;HOH CMOllOH. 06IUaJI ,!l;llHHa Ka6enJI nepeMblqKH 
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COCTaBmJeT -150 M. ConpOTHBJieHHe DpH KOMHa THOH TeMDe

paType cocTaBJIHeT 7 OM. HarpeaaTeJIL npe~cTaBJIHeT co6oii 

HeCKOJILKO BHTKOB KOHCTaHTaHOBOH npOBOJIOKH, YJIO*eHHOH 

ua aepxuuii cnoii o6MOTKH. Kouu.LI o6MOTKH nepeMLI'IKH 

CDaHHLI C KOHIJ,aMH 06MOTKH COJieHOH~a H yqacTKaMH npo

BO~HHKa, H~YIIJ.HMH OT TOKOBe~yiiJ,HX WHH HH~HeM 6e3 orone

HHH caepxnpoao~HIIJ,HX *HJI. ~JIHHa Ka*~oro H3 cnaea co

cTaBJIHeT 230 CM. 

1.3. TOKOBe~yiiJ,He WHHLI 

TOKOBe~yiiJ,He WHHLI npe~cTaBJIHIOT C06oii ~Be KOM6HHH

poBaHHLie JieHTLI, DpHKJieeHHLie K reJIHeBOMy KpHOCTaTy 

qepe3 cnoii naKoTKaHH KJieeM .6<1>-2. YtiacTOK neHTLI, K Ko

TopoMy DpHDaHBaeTCH Me~HLIH TOKOBBO~, BLIITOJIHeH H3 Me~

HOH lilOJILrH TOJIIIJ,HHOH 0,01 MM H HMeeT ~JIHHY 20 CM. 

IIIHpHHa COCTaBJIHeT 12 CM. ~pyroii ytiaCTOK JieHTLI BLIITOJI

HeH H3 CTaHH~a HH06HH (Nb 3 Sn), DJiaKHpOBaHHOro Me~LIO. 
K 3TOMY yqacTKY ua ~JIHHe 10 CM npunaHHLI KOHU.LI Ka6enH, 

H~YIIJ,He K CDaHM. 

1.4. K 0 H T p 0 JI L T eM De paT y p LI 

~JIH KOHTpOJIH 3a TeMnepa Typoii ~a T'IHKH ycTaHaBJIHBa

IOTCH ua 6au~a*e coneuou~a. ua Kopnyce caepxripono~Hweii 
nepeMLI'IKH H Ha KOJILIJ,e, K KOTOpOMy DpHKJieeHLI cnaH. 

TepMonapLI Me~L - Me~L - *ene3o HcnoJIL3oaaJIHCL ~JIH 
H3MepeHHH TeMnepaTypLI B ~Hana3oue 300-78° K. B ~uana-
30He 78 - 4,~ K TeMnepaTypa KOHTponupyeTcH yroJILHLIMH 

pe3HCTOpaMH. 

2. Hcnbii/IUHU.R KpliozeHHO- MUZHUIIIHOU CUC1/IeMbl 

2.1. Oxna*~euue CHCTeMLI 

fipe~aapHTeJILHaH OTKatiKa ycTaHOBKH OCyiiJ,eCTBJIHeTCH 

BaKyyMHOH CHCTeMOH, BKJIIO'IaiOIIJ,eii B ce6JI lilopBaKyyMHLIH 

Hacoc, ~H4141Y3HOHHLIH napoMaCJIHHLIH HaCOC H JIOBYWKY 
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-2 -3 
IIocTa. Ilocne .IJ;OCTH)KeHHjl BaKyyMa 1. 10 - 8 .1 0 Topp, 
HaquHaeTCjl oxna)K,IJ;eHHe CHCTeMhl .IJ;O a30)'HOH TeMnepaTypbi. 

Oxna)K,IJ;eHHe npoH3BO.IJ;HTCj1 napaMH )KH.IJ;Koro a3oTa, Ha

npaBnjleMhiMH nocne,IJ;oBaTenLHO CHaqana B renHeBhiH, a 3a

TeM B a30THhiH KpuocTaTLI. Oxna)K,IJ;eHHe renueBoro Kpuo

CTaTa H cBepxnpoBO.IJ;jl~ero coneHOH.IJ;a OT a30THOH.IJ;O renue

soii: TeMnepaTyphl npoH3BO.IJ;HTCjl napaMH )KH.IJ;Koro renHjl. 

Ilpouecc oxna)K.IJ;eHHjl npoucxo.IJ;HT cne.IJ;yiD~HM o6pa30M 

/puc. 2/. 

;!fS" =:s;:~ 1 6~ 3 . 
60 ~· \: 
56 j-------~--
52 

~8 

4~ j---------\;------\-

Puc. 2. Ox11axoeHue cucmeMbl om a3omHoii oo ze11ue8oii meM
nepamypbl. 

CHaqana pacTeT pa3HHUa TeMnepaTyp Me)K.IJ;y renueBLIM 

KpHOCTaTOM H 06MOTKOH coneHOH,IJ;a. IlpH 3TOM llO.IJ;.IJ;ep)KH

BaeTCjl onpe.IJ;eneHHoe ,IJ;asneHHe napos renHjl. Ilocne ,IJ;o

CTH)KeHHjl TeMnepaTyphl KpHOCTaTa, paBHOH 6° K, a coneHOH

,IJ;a - 16°K HaquHaeTCjl 3anHBKa )KH.IJ;Koro renHjl. B .IJ;anL

HeiiiiieM TeMnepaTypa 06MOTKH llOHH)KaeTCjl B COOTBeTCTBHH 

C C06CTBeHHOH TennonpOBO.IJ;HOCTbiD H TennonpOBO.IJ;HOCTbiD 

KOHTaKTOB. IIocne 3anHBKH )KH.IJ;Koro renHjl ,IJ;asneHHe a yc-

8 

TaHOBKe, H3MepeHHOe ,IJ;aTqHKOM, ycTaHOBneHHbiM Ha sa

KYYMHOM· KO)Kyxe, paBHO 8 · 10 - 9 TofP· CKopoCTb ucnape

HHjl )KH,Il;KOrO renHjl pasHa 200 CM /'I, MOJUHOCTl> Tenno

npHTOKOB K HeMy cocTaBnjleT -0,143 Bm. HcnapjleMOCTL 

)KH,Il;KOrO a30Ta npH 3anHTOM renHH yMeHbiiiaeTCjl .IJ;O BenH

qHHhl 270 CM 
3 /'I. 

2.2. Bso.IJ; TOKa a coneHOHA 

)J;njl H3yqeHHjl 3aKOHOMepHOCTeH, B03HHKaiDIUHX npH 

BBO,IJ;e TOKa B 06MOTKY, CHHXpOHHO, C llOMO~biD IIIeCTHKa

HanLHoro caMonucua 3anHChiBanucb noKa3aHHjl .IJ;aTqHKOB 

TeMnepaTyphl, H3MeHeHHjl TOKa H Hafipji)KeHHe, B03HHKaiD~ee 

Ha llOTeHUHanbHbiX KOHUaX. )J;HarpaMMhl Tpex pe)KHMOB 

npe.IJ;cTasneHhl Ha puc. 3 /a,6,8/. TaK KaK coneHOHA pa6o-

T(oJC) 

6.0 

5.0 

4.2 
a ts 30"s 60 
Un~<(6} 

I T6/'tnepamtpa ne/>l""b'~;xu 
z Te,.,nepomypo cOA~ 
3 re,.,nepamypa cnae4 

J 

fZO 180 i ceK 

0.6 Mun~ 
!(R) 0,5 

180 
160 0,4 

1~0 

120 0,3 

100 I I r so O,Z 
60 

40 t 0.1 
zo 

0 15 30 ~~~ dn ,~ .... ' t cek 

Puc. 3. H3MeHeHUJI 8 cucmeMe npu 88ooe moKa 8 colleHouo. 
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120 180 
1 I »(, · ; · .. » 4,2 a is jO Js do 

I11 
180 

160 
1~0 

IZO 
100 

80 
60 
40 
zo 

UmcB 
0,6 

a 1s JO ~;s so fZO 180 

--t ce!;; 

tce~r. 

TaeT B KOpOTK03aMKHYTOM pe)I(HMe, JII060e H3MeHeHHe TOKa 

B 06MOTKe llpH llOMOIUH BHeWHero HCTQqHHKa HeB03MO)I(H0 

6e3 BKJIIOqeHHB HarpeBaTeJIB CBepxnpOBO,IJ,BIUeH nepeMLJqKH. 

MOIUHOCTL HCTQqHHKa llHTaHHB HarpeBaTeJIB, He06XO,IJ,HMaB 

,IJ,JIB nepeBO,IJ,a nepeMLJqKH B HOpMaJILHOe COCTOBHHe, COCTaB

JIBeT 2,33 Bm. IlpH 3TOM Henocpe,IJ,CTBeHHO B nepeMLJqKe 

BLI,IJ,enBeTcB 1,7 Bm. 
H3MepeHHe MOIUHOCTH, BLI,IJ,eJIBIOIUeHCB B nepeMLiqKe, 

C O,IJ,HOBpeMeHHOH liJHKCaUHeH TeMnepaTypLI KOpnyca 

nepeMLJqKH 6LIJIO npOH3Be,IJ,eHO no H3MeHeHHIO CKOpOCTH 

HCnapeHHB )I(H,IJ,KOrO reJIHB npH pa3JIHqHQH MOIUHOCTH HCTQq

HHKa nHTaHBB I ma6A. 2/. 

10 
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I 

B pe3yJILTaTe 3THX H3MepeHHH onpe,D,eneHa npoBO,IJ,H

MOCTL KOHTaKTOB "Me,IJ,L - Me,IJ,L" npH BLI6paHHOM CllOC06e 

npH)I(HMa, cocTaBHBWaB aenHqHHY, paBHYIO -2,8 Bm/zpao. 
IlocJie nepeXO,IJ,a nepeMLJqKH B HOpMaJILHOe COCTOBHHe Ha

qHHaeTCB npouecc H3MeHeHHB TOKa B CHCTeMe, COnpo

BO)I(,D,aiOIUHHCB pOCTOM HanpB)I(eHHB Ha llOTeHUHaJILHLIX KOH

uax, HarpeBOM 06MOTKH COJieHOH,IJ,a H ,IJ,OllOJIHHTeJILHLIM. 

neperpeaoM caepxnpoBO.D.BIUe:H nepeMLJqKH /eM. puc. 3/. 

ToJ< 

6.0 

5,0 

120 1130 t eel< 

\LJM8 
0,6 ~U,nK 

IR 

180 
f60 
1110 
120 
100 
ao 
60 
~0 

20 
~ 

15 3C >5 60 IZO lBO t ceK 

~OllOJIHBTeJILHLIH neperpeB nepeMLJqKB 06bBCHBeTCB TeM, 

qTQ 3.,IJ,.C. HH,IJ,YKUBB, B03HHKaiOIUaB Ha KOHUaX 06MOTKB 

COJieHOB,IJ,a, npHJIO)I(eHa Ha COllpOTHBJieHHe nepeMLJqKH, Ha-
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XO,IUH~eHCJI B HOpMaJibHOM COCTOJIHHH. Ha puc. 4 npe,IJ,CTaB

JieHbl 3aBHCHMOCTH TeMnepaTypbl COJieHOH,IJ,a H CBepxnpoBo

,lJ,JIIQeH nepeMbi'IKH IKPHBble 1 ,2,31 OT pa3JIH'IHOH CKOpOCTH 

H3MeHeHHJI TOKa B npe,IJ,eJiaX 0 - 80 A. ~T06bi HCKJIIO'IHTb 

neperpeB nepeMbi'IKH, MO:>KHO nu6o BLIKmo'laTL uarpeBaTeJIL 

nepeM.t..I'IKH cpa3y ,:>Ke nocne uaqana H3Meueuuii TOKa B co

neuou,IJ,e I puc. 4,3 I, nu6o yBeJIH'IHBa TL .IJ.JIHHY o6MOTKH 

nepeMbi'IKH, HJIH y,IJ,aJIHTb Me,IJ,b MaTpH~bl /5/. 

-· 'I( 

5.9 

5.8 
5,7 

$6 

5.5 

5. 
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Puc. 4. Ilepezpee ceepxnpoeoO.RIJieil nepeMbi'IKU. 

KaK HJBeCTHO, noTepu B cBepxnpoBO.IJ.HHKax npu H3Me

ueuuJix TOKa H BHeWHero llOJIJI CKJia,IJ,biBaiOTC11, B OCHOBHOM, 

H3 rHCTepe3HCHbiX llOTepb H llOTepb 3a C'leT BHXpeBbiX 

TOKOB /6/. Ha puc. 5 npe,IJ,CTaBJieHbl 3aBHCHMOCTH TeMne

pa Typbl o6MOTKH COJieHOH,D.a OT BpeMeHH npu .D.BYX paJJIH'I-

HbiX napaMeTpax: cpe,D.HeH CKOpOCTH H3MeHeHH11 TOKa 

dl/dt H BeJIH'IHHbl MarHHTHOrO llOJI11i'lH.Cpe,IJ,HHe 3Haqe-

HH11 TellJIOeMKOCTH MaTepuaJIOB CBepxnpOBO,D.HHKa 

u MaTpH~bl B npe,11.enax 4,2-5° K npe,D.cTaBneubl B ma611. 3. 
)J,JIJI llOJiy'leHHJI O~eHOK TellJIOllpOBO)J.HOCTH o6MOTKH npe,D.no-
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Puc. 5. H3MeHeHue meMnepamypbr coAeHouoa. 

no>KHM B 3TOM HHTepsane TeMnepaTyp TeMnoeMKOCTb csepx

npoBO,IJ.Jill.\ero Ka6enJI HeH3MeHHoii. 

T(t)-T 
0 

Ha puc. 6 npe,D.cTasneHa 3aBHCHMOCTb In ----
Tmax - To 

/ T(t) - TeKyll.\aJI TeMnepaTypa, T0 - TeMnepaTypa Kop

nyca, pasHaJI 4,2°K, Tmax· HattanbHaJI TeMnepaTypa o6MoT

KH/ OT BpeMeHH OXna>K,IJ.eHHJI, H3 .KOTOpOH cne,IJ.yeT BbiBO,IJ. 

0 TOM, 'ITO TennonpOBO,IJ.HOCTb 06MOTKH coneHOH,IJ.a yMeHb· 

waeTCJI llpH H3MeHeHHH llOnJI OT 0 ,IJ.O 25 K3 npHMepHO B 

nJI.Tb pa3. A6coniOTHble 3HatteHHJI y,IJ.enhHOii H nonHoii Ten

nonpOBO,IJ.HOCTH ,IJ.nJI llpHHJI.TbiX cpe,IJ.HHX 3HatteHHH TennoeM • 

KOCTH npe,IJ.CTaBneHbl B 111a611. 4. TaKHM o6pa30M, CKOpOCTH 

TennOBOH .D.H<i>4JY3HH Manbl, 'ITO ll03BOnJI.eT C ,IJ.OCTaTO'IHOH 

TO'IHOCTbiO onpe,IJ.enHTb BenH'IHHY TennOBbi,IJ.eneHHH H3 3K· 

cnepHMeHTanbHhlx KPHBblx. llonytteHHhle pe3ynhTaTbl npe,IJ.· 

cTasneHbl B ma611. 5. 
BKna,IJ. BHxpeBbiX noTepb Mo>K.eT 6b1Tb o:u;eHeH H3 3Kcne

pHMeHTanbHbiX KPHBbiX, npe,IJ.cTasneHHbiX Ha puc. 4. 113-

secTHO / 6 , 7 ~'ITO MOII.\HOCTb BHXpeBbiX llOTepb B 1 M llpOBO,IJ.· 

HHKa 3aBHCHT OT BenHttHHbl 
• 2 

f3 = ePB , 
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/ £ P - war BKPYTKH, B - cKopocTb H3MeHeHHH nonH/. 

TaK KaK rucTepe3HCHhle TennoBhlAeneHHH npu OAHHa

KOBOM ~H ITOCTOHHHhl, TO AOITOllHHTellbHhlH HarpeB o6MOTKH 

o6ycnoaneH TOllbKO BHxpeBbiMH noTepHMH. Pe3ynhTaThl 

H3MepeHHH npeACTaBneHhl B 111a6A. 6. llpH npHHHThlX CKO

pOCTHX 3aBOAKH TOKa B coneHOHA OCHOBHOH HarpeB 06MOTKH 

o6ycnoaneH rHcTepe3HCHhlMH noTepHMH. H3MeHeHHe Tenno

npoBOAHOCTH 06MOTKH MO)KHO 06'bHCHHTb AeHCTBHHMH ITOH

AepMOTOpHhlX CHll H HeAOCTaTO'IHhlMH YCHllHHMH 6aHAa)Ka. 

B pe3ynhTaTe npoHCXOAHT yxyAWeHHe TennonpoBOAHOCTH 

KOHTaKTa "o6MOTKa - Kopnyc coneHOHAa". Y'IHThlBaH ae

llH'IHHY neperpeBa o6MOTKH, MO)KHO O)KHAaTb yCTOH'IHBYJO 
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pa6oTy coneHOH.IJ.a npH TOKe 200 A H HanpJDKeHHOCTH 

MarHHTHOro DOJIJI 34 K3. MaKCHMaJILHbiH TOK, sse,IJ.eHHbiH 

s coneHOH.IJ., npH KoTopoM 6LIJI nonyqeH KopoTK03aMKHYTLIH 

pe:>KHM, cocTasHJI seJIH'IHHY 168 A. 
B ,IJ.aJILHeB:rneM, nocne .IJ.JIHTeJILHOH 3KcnnyaTa:u;HH cH

cTeMLI, pa60'IHH TOK npHWJIOCb yMeHLWHTb )1.0 SeJIH'IHHbl 

130 A. llpH sso,IJ.e s coneHOH.IJ. 80 A I puc. 3aj nocne 

npeKpai:u;eHHJI H3MeHeHHJI TOKa DOKa3aHHJI DOTeH:u;HaJILHbiX 

KOHUOS na,IJ.aiOT ,IJ.O HeKOTOpOH seJIH'IHHbl, xapaKTepH3YIOI:u;eH 

C060H yqaCTOK HOpMaJILHOH 30Hbl Ha TOKOSe,IJ.yi:u;HX WHHaX. 

IlpH SSO,IJ.e TOKa S ,IJ.Hana30He 80-130 A 3Ta seJIH'IHHa He

CKOJibKO 60JILWe H TO:>Ke DOCTOJIHHa CO speMeHeM, 'ITO roso

pHT 0 CTaD;HOHapHbiX npo:u;eccax, DpOHCXO,IJ.JII:u;HX Ha TOKOSe

.IJ.YIUHX WHHax I puc. 36/. 
fipH SSO,IJ.e TOKa S ,IJ.Hana30He 80 - 150 A Ha6JIIO,IJ.aeTCJI 

poeT DOKa3aHHH DOTeH:u;HaJibHbiX KOHUOS H Ha yqacTKe, 

Kor,IJ.a H3MeHeHHJI TOKa y:>Ke_ npeKpai:u;eHLI I puc. 3el. 
IlOCJie,IJ.Hee MO:>KeT 6b1Tb 06'bJICHeHO TeM, 'ITO TeDJIOSOH 

KOHTaKT TOKOSe,IJ.yi:u;HX WHH C reJIHeBbiM KpHOCTaTOM He,IJ.o

CTa TO'IeH .IJ.JIJI CHJITHJI ,IJ.:>Koynesa Tenna, Sbi,IJ.eJIJIIOI:u;erocJI 

S HOpMaJibHOH 30He WHHbl. B pe3yJILTaTe npoHCXO,IJ.HT poeT 

HOpMaJibHOH 30Hbl H ee pacnpOCTpaHeHHe S,IJ.OJib TOKOSe,IJ.yi:u;HX 

WHH. Ha puc.36 npe,IJ.cTaSJieHa CKOPOCTb pocTa HOpMaJILHOH 

30HLI npH TOKe 168 A, nponycKaeMoM qepe3 csepxnposo

.IJ.JIIUYID nepeMbi'IKY. TaKHM o6pa30M, npH SSO,IJ.e TOKa S CH

CTeMy 150 A H 6onee DOJISJIJieTCJI HeKOTOpoe KpHTH'IeCKOe 

speMJI SSO,IJ.a, npeSLIWeHHe KOTOporo npHSO,IJ.HT K nepexo,IJ.y 

seeD: CHCTeMbl S HOpMaJibHOe COCTOJIHHe. Ha puc. 7npe,IJ.

CTaSJieHbl H3MeHeHHJI TeMnepaTypbl coneHOH,IJ.a, nepeMLI'IKH 

H cnaes npH nepeXO,IJ.e CHCTeMbl S HOpMaJibHOe COCTOJIHHe. 

KpHBble 1 ,2,3 xapaKTepH3YIOT neperpesLI s cHcTeMe, ne

perne,IJ.rneH S HOpMaJibHOe COCTOJIHHe npH SSO,IJ.e S COJieHOH,IJ. 

150 A. 3anaceHHaJI 3HeprHJI s coneHOH.IJ.e pasHa 7,8 K,l(JIC. 

KpHSble 1', 2 ', 3' OTHOCJITCJI K CJiy'laiO nepeXO,IJ.a S HOp

MaJILHOe COCTOJIHHe nepeMbi'IKH DpH HCCJie,IJ.osaHHH pacnpo

CTpaHeHHJI HOpMaJibHbiX 30H DO TOKOSe,IJ.yi:u;HM WHHaM. Heo,IJ.

HOKpaTHble nepeXO,IJ.bl csepxnpOSO,IJ.JII:u;eH MarHHTHOH CHCTeMbl 

S HOpMaJILHOe COCTOJIHHe He DpHSeJIH K SbiXO.IJ.Y ee H3 CTpOJI. 

TaKHM o6pa3oM, npH pa3pa6oTKe KpHoreHHO·MarHHTHLIX 

CHCTeM, HCDOJib3YJOI:u;HX KOHTaKTHbiH MeTO,IJ. TepMOCTa6HJIH-

3aD;HH, CJie,IJ.yeT o6pai:u;aTL SHHMaHHe Ha npaSHJibHbiH Sbi60p 
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conpoTHsJieHHJI 3aKopa'IHsaroi:u;eii nepeMLI'IKH Ha ycHnHe, 

C KOTOpbiM HaM a TbiBaeTCH 6aH,IJ.a:>K npH H3rOTOSJieHHH CO

JieHOH,IJ.a, H Ha KaqeCTSO TeDJIOSOrO KOHTaKTa Me:>K,IJ.Y TOKO

Be,IJ.yi:u;HMH WHHaMH H KOpnyCOM reJIHesoro KpHOCTaTa. 
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Puc. 7. H3Me1teHue meMnepamypbl 6 cucmeMe npu nepexooe 
6 HOpMaAbHoe cocmoRHue. 

B 3aKJIIO'IeHHe aaTop HCKpeHHe 6naro,IJ.apHT 6JIH)I(aiiwux 

COTPY.IJ.HHKoa: E.~.~oHua - 3a pyKoso.IJ.CTBo pa6oToii, 

YI.A.IlHKHHa - 3a yqaCTHe B pa3pa6oTKe CHCTeMLI H 3a 

npoae,IJ.eHHe KpuoreHHo-aaKyyMHbiX ucnLITaHHH, B.B.Can&

HHKoaa - 3a yqaCTHe B HaJia,IJ.Ke CHCTeMhl, COTPY.IJ.HHKOB KpHo

reHHOrO OT,IJ.eJia A. r .3eJib,IJ.OBH'Ia, 10 .A. IllHrnosa, X.MeHKe' 

~.Ka6aTa - 3a o6cy)I(.IJ.eHHe nonyqeHHhiX pe3yJI&TaTos, a 

TaK)I(e COTPY.IJ.HHKOB MexaHH'IeCKHx MacTepcKHX JIB3 OYI.H¥1 

3a H3rOTOSJieHHe y3JIOS KpHOreHHo-MarHHTHOH CHCTeMbl H 

llOMOI:u;h B ee HaJia,IJ.Ke. 
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