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~nR H3rOTOBneHHR CBepxnpOBOAR~HX MarHHTH~X CHCTeM yCKOpH
Tenei1 H APYrHX 3KcnepHMeHTanbHbiX ycTaHoeoK npHMeHRIOTCR TpaH
cnoHHpoeaHH~e Ka6enH C MeTannH4eCKOA nponHTKOi1, OTnH4aiO~HeCR 

xopoweA CTa6HnbHOCTbiO H n03BOnRIO~He nony4aTb ~ICOKyiO KOHCTpyK
THBHyiO nnOTHOCTb TOKa. 0AHaKO npH pa60Te B HMnynbCHOM pemHMe 
B03HHKaiO~ 3HepreTH4eCKHe noTepH, KOTOp~e B 3Ha4HTenbHOA CTe
neHH onpeAenRIOTCR 3~~eKTHBH~M nonepe4HbiM COnpOTHBneHHeM MaT
PHI.Ibl KOMn03HTHOro npOBOAHHKa 11 conpOTHBneHHeM MeTannH4eCKOrO 
HanonHHTenR Ka6enR Ill, KoHcTpyHpoeaHHe H onTHMH3ai.IHR npA06H~X 
MarHHTOB Tpe6yroT npaKTH4ecKoro 3HaHHR 3THX eenH4HH. B HacToR
~ei1 pa60Te npHBOARTCR pe3ynbTaT~ H3MepeHHR 3aBHCHMOCTeA 3neKTpO
conpotHBneHHA OT TeMnepaTypbl H MarHHTHOro nonR AnR MeAHOH MaT
PHLI~ KOMn03HTHOrO npOBOAHHKa, pa3nH4H~X no COCTaBy npHnOeB, 
H HeKoTop~e AaHH~e no MenbXHopy. XapaKTepH~e napaMeTp~ H3Me
pRBWHXCR o6pa3I.IOB co6paHbr e Ta6nHI.Ie. ConpoTHBneHHe pa3HbiX npH
noee /o6pa3LI~ W1-3/, H3MepRnocb Ha o6pa31.1ax 1.1HnHHAPH4ecKoA 
¢opMbl c AHaMeTpoM 0,65 MM. ConpOTHeneHHR HH06Hi1-THTaHa /o6pa-
3ell W4/ H MeAH /o6pa31.1bl WW5-9/ H3MepRnHcb Ha OAHH04HbiX MenKo
AHCnepcH~x npoBOAaX AHaMeTpOM 0,5 MM, COAepma~HX 1045 ceepx-

. npOBOAR~HX HHTeA AHaMeTpOM 10 MKM B MeAHOi1 MaTPHI.Ie C warOM 
TBHCTa 4-24 MM. ~R onpeAeneHHR conpOTHBneHHR Nb-Ti MeAb 
Ha H3MepReMo~ y4acTKe YAanRnacb c nor.~o~bro TpaeneHHR 121 • 

npH H3MepeHHH conpOTHBneHHR MeAHOA MaTPHI.Ibl OTBeTeneHHe TOKa 
B HH06HH-THTaHOB~e HHTH COCTaBnRnO 3% npH KOMHaTHOA H 0,1% npH 
HH3KoA TeMnepaTypax, 4TO Y4HT~Banocb npH pac4eTe YAenbHoro 
conpOTHBneHHR, 

ConpoTHeneHHe MenbXHopa /o6pa3el.l W10/ H3MepRnocb Ha Tpy6Ke 
AHaMeTpOM 5 MM C TOn~HHOH CTeHKH 0,5 MM, KOTOpaR HCnOnb30Banacb 
AnR nonoro ceepxnpoBOAR~ero Ka~enR a MarHHTe c npHHYAHTenbHOH 
LIHPKYnRLIHeA oxnamAaro~ero renHR 131• 3aeHCHMOCTb YAenbHbiX conpo
THBneHHH H3MepRBWHXCR o6pa31.10B OT TeMnepaTypbl B HyneBOM Mar
HHTHOM none npeACTaaneHa Ha pHC,1, KpHTH4eCKaR TeMnepaTypa 
HT-50 paBHRnacb 9,2 ~. npHnOR noc-4o - 7,05 K. YAenbHOe co
npOTHBneHHe cnnaea HT-50 B HOpManbHOM COCTORHHH HeCKOnbKO B~

we, 4eM y MenbXHopa, H 6onee 4eM Ha TPH nopRAKa e~e, 4eM 
y MeAHOH MaTpHLI~ KOMn03HT~oro ceepxnpOBOAHHKa. MeAHaR MaTpHI.Ia 
H3MepReMbiX o6pa31.10B COAepmana, no-BHAHMOMY, 6onbWOe KOnH4eCTBO 
npHMeceA, T.K. YAenbHOe conpoTHBneHHe ee e~we, 4eM o6~4HO 
npHBOARHTCR B nHTepaType: npHMepHO B 1,5 ~a3a no cpaBHeHHIO 
ell!, H 6onee, 4eM a 5 pa3 no cpaBHeHHIO c 61 . 0cTaTo4Hoe YAenb-

tKrw~.nr,n'\:~~·J~ rD~ 
~ ~n~prr~ ~tc~e~uuO 
l ~SJwit!OTEKA , 

·~-•:1"JJio&A ...... 
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Ta6llHLia 

N'N' 06pa3ell PaooK PoeT. r = ., /l.p~/PocT. 

10 -s OM· M 10-10 0M·M B= 4T 
p300K'PocTT= 4 , 2K 

1. Sn0,95 • Ag0,05 /nCp0-5-95/ 11.70 10,67 * 109,6 140 

2. Pb0,6Sn0•4 ;noc-4o/ 23,46 275,0 8,53 10.0 

3. lOa. 1.1. In2+ la .4 .sru 34 Cd o, 3::fn0 ,33 
/1-iH+KAAO- 33/ ' 31, 10 191.2 * 16,25 240 

4. Nb+ 47 aec%Ti /HT-50/ 58,62 56,14 1. 21 0 

5. Cu • /13,14/ 2,00 3,816 52,50 50,4 

6. Cu 0 /18/ 1,82 3,055 59,60 57,9 

7. Cu /1. /30/ 1 '19 2,969 40,00 35,5 

8. Cu v /32/ 1,47 3,600 40,86 35,5 

9. Cu ' 136/ 2,01 4,303 46,64 46,2 

10. MellbXHOP MHmMLI 30-1-1 44,4 41 '8* 1 '06 

* I-13MepRllH npH T= 4, 2 K 

HOe COnpOTHBlleHHe npHnOR nCp0-5-95 B 2 pa3a, a npHnoea I-1H2+ 
KAAO- 33 H noC-40 Ha ABa nopRAKa Bb!We' 4eM y MeAHOCi MaTPHLibl. 
Ha TeMnepaTypHoei 3aBHCHMOCTH npHnoR I-1H2+KAA0-33 Ha6ll~AaeTcR 
CTyneH4aTOe H3MeHeHHe B paeioHe 8K, 4TO 06bRCHReTCR, 04eBHAHO, 
CBepxnpOBOAR~HM nepeXOAOM OAHOro 1-13 KOMnOHeHT 3TOrO COeAHHeHHR. 

i-13MepeHHfl OTHOCHTellbHOrO H3MeHeHHfl conpOTHBlleHHfl B MarHHT
HOM nolle npOBOAHllHCb npH TeMnepaTypax 12K H 4,2 K • .[\llfl npHnOR 
noC-40 AaHHble npH 4 '2 K OTHeCeHbl K BellH4HHe YAellbHOro conpo
THBlleHHfl a nolle lfc= 0,04 T, KOrAa o6pa3ell nepeXOAHll H3 caepx
npoBOAR~ero B HOpMallbHOe COCTORHHe. 80 BCeX H3MepeHHRX MarHHT
HOe nolle 6blllO HanpaalleHo nepneHAHKYllRpHo TOKy a o6pa31..1e. no
llY4eHHble pe3yllbTaTbl npHBeAeHbl Ha PHC.2 Allfl npHnOeB H Ha pHC.3 
AJlfl MeAHOH MaTpHL\~. BHAHO, 4TO HaH60llbWeC\ 4YBCTBHTellbHOC~ 
K MarHHTHOMy noll~ 06llaAaeT npHnOH nCp0-5-95, KOTOpbiH B nolle 
7T yaellH4HBaeT conpoTHBlleHHe 6ollee 4eM a 3 pa3a. Ha pHc.4 
AaHHble no MarHHToconpOTHBlleHH~ Allfl o6pa3LIOB MeAHOH MaTpHL\bl 
npeACTaBlleHbl a BHAe AHarpaMMbl Kollepa /4/. 
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PHc. 3. 0THOCIHenbHOe y8e
IlH4eHHe 3IleKTpoconpOTH8ne
HHR Me,tiH B MarHHtHOM none. 
06oaHa4eHHe 3KcnepHMeHTanb
HWX T04eK ~OOTBeTCT8ye~ 
o603Ha4eHHRM 8 Ta6J1HL!e. 

CornacHo MO.qenH 3aHMaHa 151 , 

B o6naCTH HH3KHX 3Ha4eHHH 
rB: 

_Ap_,(rBf. 
Po 

.qnR 6onbWHX 3Ha4eHHH rB: 
!1· ~,a.(rB). 
Po 

Pacc4HTaHHaR no 3TOH Mo
.qenH KpHBaR Hao6pameHa 
CnJlOWHOH IlHHHeH, npH 
r B < 50 BblnOilHReTCR Ksa.q
paTH4HbiH 3aKOH H3MeHeHHR 
MarHHTOCOnpOTHBJleHHR; 
8 60J1bWHX nOJlRX tlp/ p pac
TeT IlHHeHHO C K03¢¢H'-I~eH
TOM a= 0,29·10-2 T - 1 

/8 MO,tleJlH 3aHMaHa a = 
= ·o, 23. 10 - 2 T - 1 I. KaK 8H.q
Ho H3 PHCYHKa, 3KCnepHMeH
TaJ1 bHble .qaHHble, 8nonHe 
y.qo8neT80PHTenbHO cornacy
RCb c aaKoHoM Konepa, 
no.qT8epm.qa~T Mo.qenb 3aH
MaHa. 

PHc.4. ~HarpaMMa Konepa 
:qji;'"Me.qH. 3KcnepHMeHTanbHble 
T04KH COOT8eTCT8Y~T yKa-

....,::;_ __ ___,_ ____ _.__ ____ _.__ __ aaHHbiM 8 Ta6nHL!e. Cnnow-
o 100 200 XO· HaR nHHHR - pac4eT no MO-

r·B, T .qenH 3aH Ma Ha I 5I. 
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Ma npHBe.qeHHbiX .qaHHbiX CTaH08HTCH RCHWM, 4TO .qnR. yMeHbWeHHR 
KOOnepaTH8HbiX ,tiHHaMH4eCKHX nOTepb B nponaRHHOM Ka6ene Heo6xo
,tiHMO Bbi6HpaTb nH6o npHnOH ~1H2+KA~0- 33, nH6o nCpO- 5-95, T. K. 
OHH HMe~T HaH60J1bWee OCTaT04HOe y.qenbHOe COnpOTHBJleHHe B pa6o-
4eH o6nacTH, T. e. npH T z 6 K. EcnH s .qaHHOM ycTpOHCTBe He 
Tpe6yeTCR _BbiCOKOH KOHCTpyKTHBHOH nJlOTHOCTH TOKa, TO nOTepH 
MOryT 6b1Tb 3Ha4HTeJ1bHO yMeHbWeHbl nyTeM ¢opMHp08aHHR Ka6eJ1R 
c HcnonbaosaHHeM HenponaRHHoro coe.qHHeHHR nposo.qos. 
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