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Xepuor P., MamoK B.A. 8 - 12120 

HaMepeaae rennonpoeonaocra MHoro*BnbHoro ceepxnpoeonHmero 
Ka6enH e nponon&HOM Hanpaeneaaa e o6nacra TeMrrepaTyp or 
4 no 25 K e MarHHTHOM none no 7 T 

Onac&IBSIOTCH 9KCrrepaMeHTan&aoe ycTpoitcreo a MeronaKa aaMepeHHH 
rennonpoeonaocTa ceepxnpoeongmax Ka6eneit e MaraaraoM none. Tennonpo
eonaocr& H3MepHn8Cb CT8UHOH8pHblM MeTOnOM, Pa3HOCTb TeMnepaTyp no 
nnaae o6paaua B3MepHnac& yron&HbiMH TepMoMeTpaMB • Annea-Ep9n:na•, 
nonpo6ao onacaaa MeronaKa Kana6poeKa TepMoMeTpoe,noaeonaemaH acKniD
qar& BnHHHBe qyeCTBBTenbHOCTB naTqHKOB TeMnepaTypbl K M81"'HBTHOMY non10 
H8 peayn&T8Tbl 9KCrrepaMeHT8, 0wB6K8 H3MepeHHH TerrnorrpoeonHOCTH COCTaB
naeT 3-5%. npaeeneHbl peayn&T8Tbl H3MepeHBH TerrnonpOBOnHOCTH MHOI"'O*Hnb
HOI"'O ceepxnpoeonHwero Ka6ena e HHTepeane TeMnepaTyp oT 4 ao 25 K 
e MarHHTHOM none no 7 T B nponon&HOM aanpaeneaaa npa napannen&Hoit 
H nepneanaKynspaoit opaeHTauaa Maraaraoro nonH. Peayn&TaT&J MoryT 6b1Tb 
acnon&30B8Hbl rrpH pacqeT&X CBepxnpoBOA51WHX M81"'HHTOB, 

Pa6oTa BbJITOnHeHa B na60j:BTOPRR BbiCOKHX 9Heprait OH .RH. 

Coo6weaae 06•eaaaeaaoro HHCTHTyTa aaepablx accneaoaaaaA. ~y6aa 1979 

Herzog R., Malyuk V.A. 8 . 12120 

Measurement of Thermal Conductivity of a 
Superconductlng Cable in Longitudinal Direction 
within the 4-25 K Temperature Range in the Magnetic 
Field upto 7 T 

The experimental device and method of measuring the thermal 
conductivity of superconductlng cables ln magnetic field are descri
bed. Thermal conductivity was measured by stationary method. The 
temperature difference along a specimen was measured by carbon 
resistors "Allen-Bradley''. A method of calibrating a thermometers 
is dl9scrlbed in detail. It allows one to eliminate from experimental 
results effect of magnetic field on thermometer sensitivity. Error 
of measuring the thennal conductivity is 3-5 percent. The results 
of measurements of thermal conductivity of superconducting cables 
within the 4-25 K temperature range In the magnetic field up to 
7 T are given for longitudinal direction at parallel and perpenducu 
lar orientation of magnetic field. The results could be used for 
calculations of superconducting magnets. 

The Investigation has been performed at the Laboratory of 
High Energies, JtNR. 

Communication of the Joint Institute for Nuclear Research. Oubna 1979 
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B CBJI3B c Tenno4JB3H'IeCKBMH uccne~oBaHBJIMB csepx
npOBO~JII.QHX MarHBTOB B Jla6opaTOpHB BhiCOKBX 3HeprB:i 
6wnB npoBe~eHhl B3MepeHBJI TennonpOBO~HOCTB MHOrOlKBllLHO· 
ro csepxnposo~Jn~ero TpaHcnoHBposaHHoro Ka6enJI npu TeMne
pa Typax 4 -:- 25 K B nocTOJIHHOM MarHBTHOM none ~o 7 T. 

B 3To:i cTaTLe npuso~JITCJI pe3ynLTaTw H3MepeHBJI Tenno
nposo~HOCTB Ka6enJI B npO~OllLHOM HanpasneHBB, KOTOphle 
MoryT 6&1TL BCllOllL30BaHhl npB pac'leTaX MarHBTOB, HanpBMep, 
c KocseHHhiM oxna>K~eHBeM. llapaMeTpw Ka6emi npuse~eHw 
s 111a611. 1. Ha puc. 1 npe~cTasneHo cxeMaTB'IecKoe H3o6pa
>Kenue Ka6enJI. 

Ta611u~a 1 

llapaMeTpw csepxnposo~JI~ero Ka6enJJ 

Pa3Mepw MM 4xl 
KOllB'IeCTBO npOBOllOK 12 
~aMeTp npoaonoK MM 0,5 
KOllB'IeCTBO CBepxnpOBO~JIIQHX 
HBTe:i Ha npoaonoKe 168 
~aMeTp caepxnpoao~JIIQHX 

HBTe:i MKM 25 
MaTpB~a npoaonoK Me~L 

npuno:i cnnaB Ha OCHOBe BH~BJI 
war Tpancno3B~BH npoaonoK MM 20 

Tennonposo~HOCTL Ka6enJI H3MepJinacL a npo~onLHOM 
Hanpaaneuuu npu napannenLuo:i B nepneH~KynJipHo:i opueH
Ta~BB uarHBTHoro nonJI. 
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Puc.l. Cxe.wa•u-.ecKoe uao6paxeHue MHozoxuAbHozo ceepx
npoeooJI~ezo Ka6eAJI. 1 - .weoHaJI .wa•puf.la, 2- ceepxnpoeooJI
~ue HUJIU ua NbTi , 3 - npunoii. 

METO,JJ.HKA 3KCIIEPHMEHTA 

TennonpOBO~HOCTb H3Mepgnacb CTaUHOHapHWM MCTO~OM. 
Ko3~HUHCHT Tennonpouo~HOCTH paccquTwuancg no ~opMyne 

Q -. A.(T,B)= G-~T 

r~e Q - MOIUHOCTb HarpeBaTeng; G- reOMCTpHqCCKHH 
~KTop; ~ T- pa3HOCTb TeMnepaTyp ua o6pa3ne. 

CxeMaTuqecKoe H3o6pWKeuue 3KcnepHMCHTanbuoro ycT
poiicTBa noKa3aHo ua puc. 2. 06pa3nw pacnonaranHCb BHYTPH 
BaKyyMHOrO KO)I(yXa H3MCpHTCllbHOrO WTOKa, KOTOpWH 6wn 
BCTauneH B OTBepcTHe cuepxnpouo~gmero coneuou~a/11. 
06pa3UW HMCllH TennOBOH KOHTaKT C BaHHOH )I(H~Koro renug 
qepe3 we~wii MOCT. Tennouoii noToK qepe3 o6pa3nwo6ecne
quuancg JneKTpuqecKHM uarpeuaTeneM. MoiUHOCTb Tennouoro 
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Puc.2. 3Kcnepu.weHJIOAbHoe yc11pouc•eo OAJI ua.wepeHUJI •en
AonpoeooHoc•u. kB1-AB4 - YZOAbHble oaJI-.UKU JleMnepa•y
Pbl; Ge - KaAu6poeaHHbiU zepMaHueebiU •ep.wo.we•p conpo•ue
AeHuJI; 1-6 - •ep.wonapbl OAJI KOHJIPOAJI •e.wnepa•ypbl; CA -
eMKOCJIHbiU OaJI-.UK JleMnepaJiypbl Q6JIOMQJIU-.eCKOZO MOCJIQ 
esc -400. 
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nOTOKa Q onpeAenJinaCL no H3MepeHHLIM 3Ha'leHHJIM TOKa 
H naAeHHJI HanpJilKeHHJI Ha Harpe sa Tene. 

BenH'IHHa HHAYK~HH MarH8THoro non.11 B onpeAenJinacL 
no aen8'18He Toxa coneHo&Aa 83 Kp8aoii 3aB8C8MOCT8 B=f(I), 
nony'leHHoii npeABap8TenLHO c 8CnonL3oBaH8eM AaT'I8Ka 
Xonna I I - TOK B coneHo&Ael. Peryn8poaxa 8 noMeplKaH8e 
TeMnepaTypw o6pa3~0B Ha DOCTOJIHHOM ypOBHe ocy~eCTBnJI
nHCL C DOMO~LIO aBTOMaT8'1eCKOro MOCTa CSC ~400 «ll8pMW 
Intermagnetic c eMKOCTHWM Aa T'I8KOM 83 Kp8cTanna 
SrTi03 , KOTOpWii npaKT8'1eCK8 He 'IYBCTB8TeneH K Mar

H8THOMY DOniO AO 15 T I 21. 

)J.ml 83MepeH8JI pa3HOCT8 TeMnepaTyp ~T Ha o6pa3~ax 
6wn8 ycTaHosneHw yronLHWe conpoT8BneHHJI «ll8PMW Allen
-Bradley C HOM8HanLHWM CODpOT8BneH8eM 56 OM, MO~OCTLIO 
0,125 B•. 

)J.nJI 8CKniO'IeH8JI Bn8JIH8JI Ha pe3ynLTaTW 3KCnep8MeHTa 
'IYBCTB8TenLHOCT8 AaT'I8KOB TeMnepaTypw K MarH8THOMY DOniO 
8 83MeHeH8JI 8X xan86poBO'IHOR KP8BOR np8 naixe xancynw 
c AaT'I8KOM K o6pa3~y xan86poaxaAaT'I8Koanpo83BOA8nacL 
nocne 8X YCTaHOBK8 Ha o6pa3~W HenocpeACTBeHHO B WTOKe. 
C DOMO~LIO eMKOCTHOrO MOCTa CSC -400 YCTaHaBn8BanacL 
DOCTOJIHHaJI TeMnepaTypa o6pa3~a, KOTOpaJI H3MepJinaCL 
Kan86pOBO'IHWM repMaH8eBWM TepMOMeTpOM conpo
T8BneH8JI TCr -1. Ilp8 3Toii TeMnepa Type 83Mep•nocL conpo
T8BneH8e yronLHWX TepMOMeTpOB, ycTaHOBneHHWX Ha o6pa3-
~e, B OTCYTCTB8e 8 Dp8 pa3HWX 3Ha'leH8JIX MarH8THOrO nonJI. 
laTeM TewnepaTypa o6pa3~a yMeHLwanacL Ha - 0,2 K 
8 np083BOA8n8CL Te lKe 83MepeH8JI. llp8 83MepeH88 Tenno
npOBOAHOCT8 Ha HarpeaaTene o6pa3~a ycTaHaBn8aanacL TaKaJI 
MO~OCTL, 'IT06W pa3HOCTL TeMnepaTyp ~T nelKana B 8H· 
Tepaane KanH6poBK8 I- 0,2 K/. 

H3wepeH8JI conpoT8BneH8JI yronLHWX AaT'I8KOB npoBOA8-
nHCL no <~eTwpexnpoaoAHOH cxewe c 8cnonL30BaH8eM cTa68-
nH38POBa88oro 8CTO'IH8Ka TOKa 110 MICA/ CO CTa68nLHOCTLIO 
Toxa He xylKe 10-5 8 noTeH~80MeTpa P349. Owa6xa83Mepe-
88.a TennonpOBOA&OCT8 no HaWBM O~eHK~M COCTaBnJieT 3-5~. 

PB3YJihTATJJ H3MBPBHHJI 

Pe3ynLTaTw 83wepeH8H npeAcTaaneHw B BRAe rpacli8KOB 
Ha puc. 3. H3 rpa4l8JCOB BHAHO, 'ITO c ysen8'1eH8eM MarH8THo-
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Puc.3. 3aeucuMoc•t. •eruaonpoeoc)Hoc•u MHozo.rUAt.Hozo 
ceepxnpoeoc)Jfll#ezo Ka6eAJf o• •eMnepa•ypt.l npu pa3AU'IHt.lx 
OpUeH.OI#UJIX M02HU.H020 nOAJf o•Hocu•eAbHO Ka6eAJf U pa3-
AU'IHbiX 3HO'IeHUJIX M02HU.H020 nOAJf. 

ro nom• TennonpoBOABOCTL caepxnpoBOAJI~ero xa6enJI yMeHL
waeTc.a, iip8'1eM Ha 3aB8C8MOCTL A(T, B) OKa3WBaeT C8nLHOe 
Bn8JIH8e op8eHTa~8JI warH8THoro non.11. Ha puc. 4 8 B 
.a6A. 2 npeACTaBneHW AaHHWe no OTHOC8TenLHOMY 83MepeHBIO 
TennonpoBOABOCTB B warH8THOM none. BHAHO, 'ITO M• na
pannenLHoi op8eHTa~88 warH8THoro non.11 yMeHLWeH8e .\ 
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Ta6.11u14a 2 

0THOCBTenLHOe B3MeHeHBe TennonpOBO,IJ,HOCTB CBepxnpOBO,IJ,JI
~ero Ka6enJI B MarHBTHOM none B 3aBBCBMOCTB OT TeMnepaTy
pLI. 

TeMnepaTypa 

6K 

10 K 
16 K 

.1la::.1a 0 .ilo , 

Q5 

Q4 

0,3 

0.2 

Q1 

0THOCBTenLHOe B3MeHeHBe (A0-A~/,\ 0 ,% 

B\1 1 T 3,5 T B.L 

12 31 
18 34 
18 32 

•o. 

1 2 3 4 5 

3,5 T 5 T 7 T 

38 
42 
48 

42 
50 
57 

o- 8K 
+- 6,5K 

OOP 

• -51< 
6 -6,5K 

6 7 
B.T 

51 

Puc.4. 3a6UCUMOCIIIb OIIIHOCUIIIe.llbHOZO U3MeHeHUA •enAonpo-
600HOCIIIU C6epxnp0600AU#eZO Ka6eiU 6 MOZHUIIIHOM no.11e npu 
pa3.11U'lHbiX OpUeHIIIOf4UAX MOZHUIIIHOZO noAA OIIIHOCUIIIe.llbHO Ka-
6e.IIA. 
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npeKpa~aeTcJI npa nonJix swwe 3,5 T. lips nepneH.D.BKynJip
uoi opseHTaUBB A yMeHLwaeTCJI no'ITB nponopusouanLHO 
MarHBTHOMY nomo. 

ABTopw 6naro,IJ,apuw <I>.Xosauuy 3a noMO~L B pa6oTe 
B E.H.)J,LJI'IKOBY 3a none3Hoe o6cy)I(,IJ,eHBe pe3ynLTaToB. 
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