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1. BBEAEHHE 

06~e~ T~HAeH~He~ npH npOeKTHpOBaHHH ceepxnpOBOAR~HX Mar
HHTH~X CHCTeM /CMC/ cpeAHe~ BenH4HH~ /AO -10 M~/ RBnReTCR 
nOB~WeHHe cpeAHe~ nnOTHOCTH TOKa Jcp B HX o6MOTKaX . POCT 
J Cp no3BOnReT He TOnbKO yny4WaTb TeXHH4eCKHe napaMeTp~ CHC-
TeM, HO H CHH*aTb HX CTOHMOCTb 6narOAaPR yMeHbWeHH~ paCXOAOB 
CBepxnpOBOAHHKa. noe~WeHHe Jcp AOCTHraeTCR KaK 3a C4eT yMeHb
WeHHR KOnH4eCTBa MeAH B CBepxnpOBOAHHKe, AeneHHR 06MOTKH 
ceepxnpoBOAR~ero MarHHTa /CM/ Ha ceK~HH c ~enb~ 6onee 3$¢eK
THBHoro HCnOnb30BaHHR CBepxnpOBOAHHKa B COOTBeTCTBHH C 3aBH
CHMOCTb~ erO Kp '1TH4eCKOrO TOK8 H noKanbH~M 3Ha4eHHeM HHAYK~HH 
MarHHTHOrO nonA B 06MOTKe / 11, TaK H 3a C4eT nnOTHOrO BblnOnHeHHR 
o6MOTKH /6e3 KaHanoe AnR oxna~AeHHR ee ~HAKHM renHeM/. TaKHM 
o6pa30M, ycnOBHR oxna~AeHHR o6MOTOK CM ace 6onee npH6nH*a~TCR 
K aAHa6aTH4eCKHM. 

npH aaapH~HOM nepexoAe CM HopManbHaR 30Ha, nORBHBwaRCR 
B OAHO~ HnH Cpa3y HeCKOnbKHX T04KaX oOMOTKH, pacnpOCTpaHReTCR 
BAOnb npOBOAHHKa CO CKOpOCTb~ B HeCKOnbKO AeCRTKOB MeTpOB 
e ceKYHAY HnH 6on ee 121• PacnpocrpaHeHHe HOpManbHO~ 30H~ e nnor
HO a~nonHeHH~x o6MOrKax CM c e~coKo~ Jcp HOCHT rpexMepH~~ 
xapaKrep. Y4aCTKH o6MOTKH c HOpManbHO~ 30HO~ HarpeeacrcR 
rpaHcnopTH~M TOKOM, KOTOP~H nocne nOAKn~4eHHR nornOTHTenR 
3HeprHH ycrpo~craa 3BaKya~HH 3anaceHHO~ a CM 3HeprHH Ha4HHaer 
6~CTp0 yMeHbWaTbCR. noA AeHCTBHeM COOTBeTCTBy~erO H3MeHeHHR 
MarHHTHOrO nonR B CBepxnpOBOAHHKe B03HHKa~T norepH, 4TO npH
BOAHT K AOnOnHHTenbHOMY Harpeey BCeH o6MOTKH. B HeKOTOp~X 
MeCTaX 0 6 MOTKH 3TO MO~eT npHBeCTH K npeewweHH~ TeMneparyp~ 
nepeXOAa c eepxnpOBOAHHKa B HOpManbHOe COCTORHHe Tc(J,B), 4TO 
B~30BeT nORBneHHe HOBbiX y4aCTKOB C HOpManbHO~ 30HOH 1 B KOTO
p~X TpaH CnOpTH~H TOK C03Aaer AOnonHHTenbH~e rennOB~AeneHHR. 

AnR roro, 4T06bl npH aeapHHHOM nepexoAe CM e HOpManbHOe 
COCTORHHe 3a~HTHTb 06MOTKY OT 4pe3MepHOrO Harpeea H B~COKHX 
BHyrpeHHHX 3neKTpH4eCKHX HanpR*eHHH H AOCTHrHyTb npH 3TOM 
MaKCHManbHOH 3~eKTHBHOCTH 3BaKya~HH 1 HaAO o6ecne4HTb AOCTa
T04H~e 6~CTPOAe~CTBHe yCTpOHCTBa 3a~HT~ H CKOpOCTb CHH*eHHR 
rpaHcnoprHoro roKa. 

Uenb~ HacroR~eH pa6or~ RBnReTCR Hcn~TaHHe Konb~eBOH AYro
racHrenbHO~ peweTKH, WYHTHPOBaHHOH nnaeKo~ npoeono4KOH . Pe
werKa cny*HT nornorHreneM 3HeprHH e ycrpo~cree 3BaKya~HH, cHa6-
*CHHOM nepeKn~4areneM TOKa C 6~CTPOAe~CTBy~HM npHBOAOM KOHTaK-
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2. YCTPOACTBO 3A~HT~ CM 

YcTpo~cTao sa~HT~ CM AOn*HO o6ecne4HTb: 
- HHAHKaUH~ Ha4ana nepeXOAa 06MOTKH CM B HOpManbHOe COCTOA

HHe; 

- 6~cTpoe nepeKn~4eH~e TOKa CM a uenb nornoTHTeJlA 3HeprHH; 
- 3~eKTHBHy~ 3BaKyauH~ sanaceHHO~ a CM 3HeprHH. 
B cooTaeTCTBHH c 3T~MH Tpe6oeaH~AMH ycTpOHCTao sa~HT~ CM 

AOil*HO COCTOATb H3 Tpex OCHOBH~X 4aCTe~: 
1/ AeTeKTopa B03HHKHOBeHHA HOpMallbHOH 30H~ a o6MOTKe CM, 
2/ nepeKn~4aTenA TOKa, 
3/ nornOTHTeJlA 3HeprHH. 

2. 1. HHAHK84HA 803HHKHOBeHHA HOpManbHOH 30H~ 

Hs pa3nH4H~X MeTOA08 o6Hapy*eHHA HOpManbHOH 30HW HaM~ npH
MeHeHa HaH6onee pacnpocTpaHeHHaA cxeMa ''MOCTHKa'' / 3,4 . B Haw~x 
3KCnepHMeHT8X OHa 8~nOnHeHa CO BCnOMOraTenbHOH KaTywKO~ H Ae
n~TeJleM HanpA*eHHA. CHrHan~ , 8eJlH4HHa KOTOp~x npAMO nponop-
4HOHanbHa OMH 4eCKOMy conpoTHBneHH~ a o6MOTKe MarHHTa, c A~aro
HanH MOCTa nOA8~TCA Ha 3JleKTPOHH~H 6JlOK /n03.5 H8 PHC.2/ , 
rAe nocne ycHJleH~A npOH3 BOAHTCA ceneKUHA HX no aMnnHTYAe ~ A.nH
TenbHOCTH - AJlA OTCTpO~KH OT CK84KOB M8rHHTHOrO nOTOKa a CBepx
npOBOAH~Ke . aeTeKTOp cpa6aT~8aeT H nOAaeT c~rHaJl H8 nepeKJl~4a
TeJlb TOKa npH npea~weHHH onpeAeneHH~x perynHpyeMwx noporoa 
a npeAenax 50-500 MB H 0,5- 12 Me. HaMH Hcnonb308aH 3JleKTpQHH~H 
6noK npH6opa - 3BaKyaTop 3HeprHH H3 CM THna VME-200 npoHs-
80ACTBa 06'l:oeA~HeHHJl "6paTHCJl88CK~e 3JleKTPOTeXHH4eCKHe 38BOA~11 

1&1 
/r.6paTHcnaaa, 4CCP/ . B 3KcnepHMeHTax AeTeKTop 6~11 HacTpOeH 
Ha ypOBHH 100 MB H 10 Me. 

2.2, nepeKJl~4aTeJlb TOKa 

6wCTPOAeHCT8Y~HMH nepeKn~4aTellAMH TOKa MOryT CllY*~Tb, Ha
npHMep, cep~HH~e B~Kn~4aTeJlH, y KOTOPWX 06~4H~H 3JleKTpOMarH~T
H~H npHBOA 38MeHeH HHAYK4HOHHO-AHH8MH4eCKHM npHBOAOM / Han/ 
KOHT8KT08 / 6 / /co6CT8eHHOe apeMJl OTKJl~4eHHA KOHT8KTOB COCTaB
JlAeT 5-6 MC/, THPHCTOPHWe HJlH C8epxnpoBOAA~He 111 nepeKJl~4a
TeJl~ , KOTOp~e n0380JlA~T yMeHbWHTb BpeMA nepeKn~4eHHA TOKa 
AO 0,5 Me H MeHee. C aepxnpoaoAR~e nepeKn~4aTenH ABJlA~TCA 
H8H6onee 6~CTPOAeHCT8Y~MH, 0AH8KO OHH MOryT TOJlbKO orpaHH -
4H8aTb TOK, He npep~BaA ero nOJlHOCTb~, T.K. B HOpMaJlbHOM CO
CTOAHHH HX COnpOTHBJleHHe HMeeT KOHe4HY~ BeJlH4HHy. npH nO~H 
caepxnpoaoAR~ero nepeKn~4aTenA MOMHO o6ecne4HTb 3BaKyauH~ 
3HeprHH H3 CH, pa6oTaiOOIHx a pt>MHMe "saMopo•eHHoro TOKa" 18 1 
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AnA HeKoTop~x CM, 4aCTH4HO HnH nonHOCTb~ cTa6HnH3HpQBaHH~x 
6onbWH M KOnH4eCTBOM MeAH 8 C8epxnpOB0AHHKe, HeT He06XOAHMOCTH 
B 8~COKOM ~CTPOAeHCTBHH nepeKn~4aTenA TOKa, OAHaKO OHO B n~-
60M CJly4ae 11He apeAH011

• 

8 Ka4eCTBe nepeKJl~4aTeJlA TOKa HaMH HCnOJlb30BaHa KOHTaKTHaA 
CHCTeMa aaToMaTa raweHHA nonA /Arn; 191 c Han /nosHU~H 7 H 6 
Ha p~c.2/. 

2.3. norJlOTHTeJlb 3Hepr~~ 

norJlOT~TellAMH 3HeprHH B yCTpO~CTBax 3BaKyaU~H MOryT CllY*HTb 
JlHHeHH~e H HeJl~He~H~e pe3~CTOp~, npeABapHTeJlbHO 3aPA*eHH~e 

KOHAeHcaTop~ 6onbwo~ e MKOCTH, AyroracHTeJlbHaA peweTKa H AP· 
KaK npaaHno, HaH6onee 3~eKT~BHO a8apHHH~H a~BOA 3HeprHH H3 
CM npOHCXOAHT npH nHHeHHOM CHH*eHH~ TOKa H COOTBeTCTBeHHO 
nOCTOAHOM HanpA*eHHH Uy Ha KOHUaX OfiMOTKH B Te4eHHe BCero 
npouecca 3BaKyaUHH. npH 3TOM BellH4~Ha Uv=KOHCTaHTa a~6HpaeTCR 
MaKCHMaJlbHO AOnyCTHMOH H onpeAenReTCA B OCHOBHOM 3neKTPH4eCKOH 
np04HOCTb~ H30nAUHH MarHHTa. 

B cBA3H c peweHHeM npo6ne~ raweHHR MarHHTHoro nonA KpynH~x 
CHHXPOHH~X reHepaTOPOB 6~nH npo8eAeHW HCCneAOBaHHA, pe3ynbTa
TOM KOTOp~X ABHnOCb C03AaHHe a8TOMaT08 raweHHA nonA /Arn/ 
C KOnbUeBOH Ayrorac~TenbHOH peweTKOH. Pa6oTa Arn OCHOBaHa Ha 
CBOHCTBe KOpOTKO~ /2-3 MM/ AYrH COXpaHATb n04T~ HeH3MeHH~M 
naAeHHe HanpA*eHHA /25-30 B/ a WHpQKOM AHanasoHe H3MeHeH~A 
ToKa /oT ManoH aenH4HH~ AO 24 KA/. HanpA*eHHe Ha aceH AYrora
CHTenbHOH peweTKe A8nAeTCA CyMMO~ HanpA*eHHH Ha OTAenbH~X ee 
npOMe*yTKaX,H, TaKHM o6pa30 M, MO*HO nOA06paTb HY*HOe HanpA
*eHHe, npH KOTOPOM AOn*Ha npOHCXOAHTb 3BaKyaU~R 3HeprHH. Pe
WeTKa npeACTaBnAeT C060~ Ha6op MeAH~X nnaCTHH TOn~~HO~ 
1,5-2 MM, Me*AY KOTOp~MH H8XOAATCR KOnbUa ~3 ~~6p~ TOn~HHO~ 
-1,5 MM. nonepe4Hoe ce4eHHe peweTKH ~3o6pa*eHo Ha pHc.3. 
B npoaeAeHH~x HaMH 3KcnepHMeHTax npHMeHeHa AYroracHTE;nbHaA 
peweTKa /nos. 10 Ha p~c.2/, KOTopaR c uenb~ noa~weHHA 6~cTpo
AeHcTaHA nepeKn~4eHHA TOKa WYHT~pOBaHa TOHKOH MeAHOH npoaono4-
KOH / l0~ 8 wyHTHpoaaHHOH AYroracHTenbHOH peweTKe /W~P/ 3neKTpH-
4eCKaA AYra HHAY4HpyeTCR HenocpeACT8eHHO 8 npoMe*yTKax peweT
KH. BpeMA Harpeaa AO TeMnepaTyp~ nna8neHHA a WAP AOnMHO ~Tb 
6onbwe 8peMeHH pacxo•AeHHA AYroracHTenbH~x KOHTaKTOB Arn. 
B npoTH 8HOM cny4ae MOryT npo~CXOAHT b noaTOPH~e saMHraHHA AYrH 
Me*AY HenonHOCTbO pasoweAWHMHCA KOHTaKTaMH a8TOMaTa. B cny4ae 
npHMeHeHHA THpHCTOpHOrO HJlH C8epxnp080AA~erO nepeKn~4aTeJlA 
TOKa Ce4eHHe np0804KH a WaP MO*eT 6WTb MeHbWe H BpeMA aXOAa 
AYrH B peweTKY COOT8eTCT 8eHHO MOMHO COKpaTHTb. 4T06w yMeHb
WHTb aen~4HHY nepeHanpA*eHHA a MOMeHT noracaH~A AYrH B peweT-
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PHc. I. 3aBHCHMOCTH KPHTH4eCKoro 
~CBepxnpoBOA~~~~ W~H~ OT HH
AYK~HH MarHHTHOro non~ , HanpasneH
Horo nepneHAHKyn~pHo K 6onee WHpo
KO~ /3,5 MM/ CTOPOHe WHH~, - ~c~B (B). 
06naCTb O*HAaeM~X 3aBHCHMOCTeH 
I c 11 8 (B) 3awTPHXOBaHa. Ha xapaK
TepHCTHKe BMAX/ 1 CBepxnpOBOA~
~ero coneHOHAa /reoMeTpH~ o6MOTKH 
KOToporo npHBeAeHa B sepxHeM npa
BOM yrny pHCyHKa/ yKa3aHa KPHTH-
4eCKa~ T04Ka: l cM= 1490A, B = 
= 3,725 T. c MAX 

Ke, K HeKOTOp~M ee nnaCTHHaM nOA
Kn~4eHW wyHTHPY~He conpoTHBneHH~, 

C03Aa~He onpeAeneHHY~ nocneAOBa
TenbHOCTb noracaHH~ KOpOTKHX AYr 
B ee npoMe*YTKax. 

CoKpa~eHHe AnHTenbHOCTH npo~ecca 3Bat<ya~HH sa*HO KaK An~ 
nOB~WeHH~ 3~eKTHBHOCTH 3BaKya~HH, TaK H An~ OrpaHH4eHH~ MaK
CHManbHOH TeMnepaTypbl s o6MOTice CM l tli.Hcnonb30BaHHe Arn 1 12/ , 
a· TaiOKe UIJIP H nepeKn~4aTeneH TOKa c HAn 171 An~ 3BaKya~HH 3Hep
rHH H3 CM 6wno snepswe npeAnO*eHo H peanH30BaHo B na6opaTopHH 
B~COKHX 3HeprH~ OHRH. B AanbHe~weM 6~H npoBeAeHw pa6oTw no 
ycosepweHcTsosaHH~ Arn , npeAHasHa4eHHbiX An~ 3a~HTW CM 1 131 , 

3. OnHCAHHE CBEPXnPOBOARmErO MArHHTA 

Csepxnposo~~HH MarHHT, Ha KOTOPOM npOBOAHnHcb 3KcnepHMeH
Tbl, HMeeT ¢opMy coneHOHAa H COCTOHT H3 Tpex CeK~HH, pacnono
*eHHbiX APYr HaA APYrOM. Hx BHyTpeHHHH AHaMeTp - 222 MM, Ha
PY*HW~ - 278 MM. BwcoTa OAHO~ ceK~HH - 107 MM, npoMe*YTOK 
Me*AY CeK~H~MH - 22 MM. nonHa~ BbiCOTa MarHHTa - 365 MM /pHC, 1/ . 

MarHHT HaMOTaH H3 CBepxnpOBOAR~eH WHHbl Ce4eHHeM 3,5x2,0 MM2, 
COAep*a~eH 361 *Hny HS cnnasa HT-50. Ko3~H~HeHT sanonHeHH~ 
WHH~ CBepxnpOBOAHHKOM COCTaBn~eT -26%. 0Ha H30nHpOsaHa CTeKnO
TI<aHb~ Ha OCHOBe nOnHHMHAHOrO CB~3y~erO TOn~HHO~ 0,11 MM, Ha 
KOTOpy~ HaHeCeH Kne~~HH COCTaB, nocne nonHMepH3a~HH H30n~~H~ 
6blna nposepeHa Ha 3neKTPH4ecKy~ npo4HOCTb 25 KB. ~Hn~ H3 NbTi 
B WHHe HMe~T ¢QpMy, 6nH3KY~ K 3nnHnTH4eCKO~, C OTHOWeHHeM 6onb
WeH H MeHbWeH oce~ B AHana30He 1,2+1,6. B COOTBeTCTBHH C ¢Qp
MOH *Hn Ha6n~AaeTC~ aHHSOTpOnH~ KPHTH4eCKOrO TOKa B 3aBHCHMO
CTH OT HanpasneHH~ MarHHTHoro non~: nepneHAHKyn~pHoro HnH na
pannenbHoro WHpOKO~ /3,5 MM/ CTOPOHe WHHbi / 14 ~K03~~HeHT aHH-

4 

j 

·1 
) 

PHc.2. 3neKTpH4ecKa~ cxeMa 
~aTenbHoro CTeHAa. 1 - Hc
T04HHK TOKa, 2 - CBepxnpOBO~

~H~ coneHOHA, 3 - scnoMora
TenbHa~ KaTywKa, 4 - AenHTenb 
Hanp~*eHH~, 5 - 3neKTpOHH~~ 

6noK An~ ycHneHH~ H ceneK~HH 
CHrHanoB, 6 - HHAYK~HOHHO
AHHaMH4eCKHH npHBOA KOHTaKTOB 
Arn, 7 - KOHTaKTHa~ CHCTeMa 
Arn, 8 - AHHHCTOp, 9 - THpH
CTOp, 10 - KOnb~eBa~ WyHTHpO
BaHHa~ AYroracHTenbHa~ peweT
Ka. 
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30TponHH I c 11 8 / I c~B ne*HT B npeAenax 1 , 2 .;.1 , 6 . Xapat<TepHCTHKH 
WHH I~(B) npHB~AeH~ Ha PHC. 1. Ha 3TOM PHCYHKe WTPHXOBKO~ 
o6o3Ha4eHa o6nacTb O*HAaeM~x xapaKTepHCTHK 1 0 11 8(8). 

H3MepeHHW~ An~ CM H3 AaHHOH WHHW KPHTH4eCKHH TOK MarHHTa 
IcM"' 1490A AaeT cpeAH~~ KPHTH4ecKy~ nnoTHOCTb TOKa B o6MOTKe 
1,4·10 8 A/M 2 • PaC4eTHa~ HHAYKTHBHOCTb 06MOTKH COCTaBn~eT 

" 

0, 1 rH, 3anaceHHa~ 3HeprH~ npH I CM pasHa -·1 00 Kt\JK. XapaK1·e
PHCTHI<a B ma/ I= 1,1 B 0/I npHBeAeHa Ha pHc. 1 . 

MarHHT cne~HanbHO : npoeKTHposaH TaK, 4To6w ero napaMeTpw 
6wnH 6nH3KH K napaMeTpaM AY6neTa KBaApynonbHWX MarHHTOB, H3-
roTosneHHoro Ha npeAnPH~THH "WKOAa" /r.nn3eHb, 4CCP/ An~ na-
6opaTOPHH B~COKHX 3HeprHH OHRH. TaKHM o6pa30M, onHcaHHa~ CMC 
~sn~eTc~ no OCHOBHWM napaMeTpaM /TOK, none, 3anaceHHa~ 3HeprH~, 
CBepxnpOBOAHHI</ MOAenb~ KBaApynOnbHWX MarHHTOB. Ha He~ MO*HO 
npoBOAHTb HCcneAOBaTenbCKHe pa6oT~ no asapHHHOH 3BaKya~HH 3a
naceHHOH 3HeprHH, no pa6oTe B pe*HMe 113aMOPO*eHHOrO TOKa11 

H AP· 

4. METOAHKA 3KCnEPHMEHTOB 

B AaHHbiX 3KcnepHMeHTax swpa6oTaHa MeTOAHKa noA6opa wyHTH 
py~HX nposono4eK onTHManbHOro ce4eHH~. KpHTepHeM sw6opa ce -
4eHH~ npOBOn04eK fiblnO AOCTH*eHHe MHHHManbHOrO BPeMe HH nepeKn~-

4eHH~ TOKa B WAP. 
3neKTpH4eCKa~ CXeMa HCn~TaTenbHOrO CTeHAa npHBeAeHa Ha 

pHc,2. HCT04HHKOM TOKa /1/ ~Bn~eT C ~ MOTop-reHepaTOP THna 
AHr:/2100/ 5000 A;/12/6 B.CHrHan c VME-200 noAa sanc~ Ha HAn 
/6/ KOHTaKTOB Arn /7/. npH pa3Mb1KaHHH KOHTaKTOB nepeKn~4aTen~ 
TOKa /Arn 30-41: 3,2 KA; 1200 B/ Ha HHX B03HHKaeT AYra, KOTO
pa~ nOA AeHCTBHeM MarHHTHOrO AYTb~ paCTRrH BaeTC~, 3a C4eT 4e-
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P~c.3. nonepe4Hoe ce4eH~e KOnb
ueeo~ AYroracHTenbHO~ peweTK~, 

WYHT~pOBaHHO~ OAHO~ nna8KO~ npo
BOn04KO~. 1 - MeAHa~ KOnbUe06-
pa3Ha~ nnacTHHa; 2,3 - ~3on~

PY~He npoKnaAKH; 4 - nnaeKa~ 
npo8ono4Ka; 5 - Hapy~~a~ H30nA
UHOHHa~ o6on04Ka ; 6 - CTep~He8o~ 
~30n~p08aHH~~ MarH~TOnp080Aj 7 -
HaPY*H~~ nHCTOBO~ MarH~Tonp080A; 

8 - Hanpa8neHHe A8H~eH~~ oce~ 
KOpoTKHX AYr. 

ro HanpA~eH~e Ha He~ n08~waeTc~. KaK TOnbKO 3TO Hanp~~eH~e AO
CT~raeT onpeAeneHHO~ eenH4HH~ /-100 B/ , cpa6aT~8aeT A~H~CTOP 
T~na KH 102 6/8/, KOTOP~H ynpa8nAeT T~P~CTOPOM BKAY-150/9/. 
B MOMeHT OTKPWT~A T~p~cTopa Ha U!,llP /10/ c npo8ono4KO~ nonaAa
eT Hanp~~eHHe AY rH. npo8ono4Ka npH cropaH~~ o6ecne4H8aeT 
B03H~KHOBeHHe AYr~ 8 npOMe~yTKax W,llP. Ce4eHHe npo80n04K~ AOn~Ho 
~Tb TaK~M,4T06~,C OAHO~ CTOPOH~, o6ecne4~Tb nepeKn~4eH~e TOKa 
8 uenb c W,llP 3a MHH~ManbHOe 8peMA, a c APyro~ - AaTb B03Mo~
HOCTb noraCHYTb Ayre Ha KOHTaKTaX nepeKn~4aTenA TOKa. 3an~Cb 

H3MepAeMbiX 8en~4HH np080A~nacb Ha C8eTony4e80M WneH~080M oc
U~nnorpa~e THna H- 1 17. B npouecce 38aKyauH~ 3HeprHH per~cTpH

po8an~cb: ynpasn~~~~~ HMnynbc OT 6noKa AeTeKUHH HOpManbHO~ 
aoH~ 8 o6MOTKe CM /6noK 5 Ha pHc .2/, noAaeaeMwH Ha H,lln KOH
TaKT08 Arn; HanpA~eHH~ Ha KOHTaKTax nepeKn~4aTen~ /Hanp~~eH~e 
38aKyau~H U vI; TOK~ 4epe3 nepeKn~4aTenb (I 2 ) • W,llP (I 3) ~ o6-
~~H TOK (1 1 ). 3an~Cb nepe4HcneHH~X B~We 8enH4HH npOBOAHnacb CO 
CKOPOCTb~ AOH~eHHA neHT~ OCU~nnorpa~a /1000 MM/C/, 4TO n03BO
n~eT pa3nH4aTb 3anHc~sae~e sen~4~H~ c T04HOCTb~ He xy~e 
0,1 MC no 8peMeHH. 3~eKTH8HOCTb 38aKyauH~ onpeAen~nacb rpa
~H4eCKHM ~HTerp~po8aHHeM npo~3BeAeHH~ HanpA~eH~A H TOKa W,llP 
no epeMeHH. Hanp~~eH~e 3BaKyau~~ /-600 B/ onpeAenAnocb Kon~-
4eCTBOM /16/ npoMe~yTKOB AaHHOH W,llP. 

5. PE3YnbTAT~ 3KCnEPHMEHTOB H HX 06CYI,llEHHE 

npoeeAeHH~e HaM~ 3KcnepHMeHT~ noKa3anH, 4TO no cpaeHeH~~ 
c cepH~Ho 8~nycKaeM~M~ Arn npeAnaraeMoe ycTpoH
CT8o 3BaKyaUHH n03BOnAeT YMeHbW~Tb BpeMA OT nOAa4~ HMnynbCa 
Ha OTKn~4eH~e np~BOAa AO 3aropaH~A AYr~ BO 8Cex npOMe~yTKaX 
peweTKH IAOCT~~eHH~ nonHoro Hanp~~eH~~ 3BaKyau~~/ co -180 MC 
AO -10 MC. TaKoe 6~CTPOAeHCTB~e y~e enonHe AOCTaT04HO An~ ue
noro P~Aa CM. B 4aCTHOCT~, An~ CM , Ha KOTopoM npoBOAHn~cb 3K-
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P~c.4. 3anHCb HanpA~eH~A 
~aUH~ Uv TOKa, TeKy
~ero 4epe3 Arn (12) • wyw 
T~P08aHHY~ AYrorac~Tenb

HY~ pe~:.~eTKy (13); o6~ero 
TOKa (11) 8 Te4eH~e non
Horo npouecca 38aKyauHH 
3Hepr~H. MacwTa6~ npH8e
AeH~ Ha p~cyHKe. CHrHan, 
ynpa8nA~HH n,lln KOHTaKTOB 
Arn, - u%. nonHOe BpeMA 
nepeKn~4eHH~ TOKa -10 MC. 

cnepHMeHT~, ~cnonb30BaHHe npeAnaraeMoro ycTpo~cTea 3BaKyau~H 
Aano 8nonHe YAOBneTBOpHTenbH~e peaynbTaTw. Ha pHc.4 npHBeAeHa 
OAHa H3 OCUHnnorpaMM, CHATaA npH Ha4anbHOM TOKe-a-o6MOTKe 
1320 A. nepeBOA 06MOTKH MarH~Ta B HOpManbHOe COCTO~HHe OCy
~eCTBn~eTC~ c noMO~b~ HarpeeaTenA. HanpA~eHHe 3BaKyaUHH Uv= 
= 600-475 B, AHaMeTp WYHTHpy~eH MeAHOH npo8ono4K~ - 0,51 MM. 
H3 p~c.4 cneAyeT, 4TO BpeM~ nOAl>eMa HanpA~eHHA Ha KOHTaKTax 
nep~aTen~ TOKa H cropaHHA MeAHO~ npoeono4KH 8 WAP /8peM~ 
"nepex8aTa 11 TOKa/ - 3 MC H BpeM.~ nOA"'beMa Hanp~~eHH~ Ha W,llP AO 
Hanp~*eH~A 38aKyaUHH -1 MC. npH 3TOM 3~eKTHBHOCTb 38aKyaUHH 
COCTa BHna -98%. PaCC4HTaHHaA no MeTOAHKe, OnHCaHHOH B / 1/ , 

MaKC~ManbHaR TeMnepaTypa B 06MOTKe AOCTHrana -22 K. HaAO OT 
MeTHTb, 4TO ceneKUHA CHrHana 8 AHarOHanH MOCTa HaCTpOeHa Ha 
noporH cpa6aT~BaHHA 100 MB H 10 MC. npH CM c 6onee B~COKOH 
cpeAHeH nnOTHOCTb~ TOKa, rAe MO*HO O*HAaT b 6onee 8~COKO~ CKO
POCT~ HapacTaHHA COnpOTHBneHHA 8 o6MOTKe npH nepeXOAe ee 8 
HOpManbHOe COCTORH~e, 3TH noporH MOryT 6~Tb COOTBeTCT8eHHO 
yMeHbWeH~ . KpoMe Toro, ~CTPOAe~cTBHe ycTpOHCT8 38aKyau~H 
3HeprHH C npHMeHeHHeM m,llP MO*eT 6wTb nos~eHO AO YPOBH~ -1 MC, 
ecnH npHMeHHTb 6~CTPOAe~CTBY~~H~ 6eCKOHTaKTH~H nepeKn~4aTenb 
TOKa , HanpHMep THpHCTOPHbl~ HnH C&epxnpoBOAR~H~ / 10,11 

6. B~BOAbl 

1. ,llnR HCCneAOBaHHR eonpOCOB 3a~HTW C03AaBaeMOrO B 4CCP 
AY6neTa KBaApynOnbHWX MarHHTOB B na6opaTOPHH 8~COKHX 3HeprH~ 
OHRH H3rOTOBneH ceepxnpo&OAR~H~ coneHOHA, napaMeTp~ KOTOporo 
6n~3K~ K napaMeTpaM MarHHT08 AY6neTa. 

2. tlnA KOHTaKTHOH CHCTe~ aBTOMaTa raweHHR nonA /Arn/, HC
nonb30 Ba HHOrO B Ka4eCTBe nepeKn~4aTenR TOKa , np~MeHeH HHAYK-
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~~OHHO-A~HaM~4eCK~~ np~BOA /HAn/, c nOMO~b~ KOTOpOro AOCT~r
HYTO C06CTBeHHOe BpeMR OTKn~4eH~R aBTOMaTa, paBHOe 5-6 MC. 

3. B Ka4ecTBe nornoT~TenR 3Hepr~~ np~MeHeHa AYrorac~Tenb
HaA peweTKa, KOTOpaA C ~enb~ nOBb1WeHio1A 6biCTPOAe~CTBI-1A nepe
Kn~4eH~A TOKa WYHT~POBaHa nnaBKO~ MeAHO~ npOBOn04KO~. 3TO 
n03 BOnAeT CHH31-1Tb BpeMA nepeKn~4eHHA TOKa 3a C4eT HHI-1~1-11-1PO
BaHHA AYrH HenocpeACTBeHHO B npOMe~yTKaX peweTKI-1 . 

4. C03AaHo 1-1 HCnbiTaHO ycTpO~CTBO aa~HTbl csepxnpoBOAA~~x 
MarHHTOB CM c npHMeHeHHeM Arn, cHa6~eHHoro 6biCTPOAe~CTBY~~~o~M 
HAn, ~ WYHTHpOBaHHO~ AYrorac~TenbHO~ peweTKI-1 /WAP/. BpeMA 
nonHero nepeKn~4eH~o~R TOKa B WAP cocTa BnReT - 10 MC. 3~eKT~B
HOCTb 3BaKya~~-~~ aanaceHHO~ B CM 3Hepr~-t~o~ np11 - 600 B pasHa 98%. 
MaKCHManbHaA pac4eTHaA TeMnepaTypa B o6MOTKe CM np11 3BaKya~HH 
AOCTHrana- 22 K. 

npoBeAeHHble 3KCnepHMeHTbl noKaaanH BbiCOKy~ HaAe*HOCT b H 3~
~eKTH BHOCTb ~cnonbaosaHHA npeAnaraeMoro ycTpo~cTBa B cxeMax 
aa~HTbl CM. 
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