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Characterization of resistive- and supercodncuting-joint of Bi-2223
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Abstract

We evaluated the electric properties of Bi-2223 jointed tapes processed by both resistive~ and supercondcuting-
joint methods. For resistive-joint, filler materials of wood metal, Pb/Sn, In and silver paste were used, whereas,
for superconductive-joint, lap joint method was used.

In the resistive joint tape, critical transport property(CCR), n-value, and contact resistance were observed to
be in the range of 10-85%. 1-8.9. and 0.71x10°- 0.13x10° £, respectively, depending on their filler materials.
Specifically, it is believed that the electrical properties of resistive joint tape are significantly related to the resis-
tivity of filler materials. On the other hand, the CCR of superconducting joint tape was varied 55 to 85% with
uniaxial pressure, probably due to the irregular micrestructure in the transition region.
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Table 1. Filler materials and their melting point
and composition

Materials Melting point Composition
{7451 &
Wood metal 65-70 T 50%B3,25%Fb.
12.5%5n,12.5%Ca
Pb/Sn 183 ¢ 37%Pb,63%5n
In 155 ¢ 99.9% (purity}
Silver paste Sitver
Butyl accetate
Nitto tape
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Fig. 1.

Bi-2223 =T M2 £HE HY3H
Schematic of the superconducting joint
process of Bi-2223 tape
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Fig. 2. Schemalic of field decay measurement
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Fig. 3. V-l curve of unjointed superconductor tape
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Fig. 4. Optical micrographs showing longitudinal

cross section of resistive-joint used by
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Table 2. Critical current, critical current ratio and
n-value of resistive jointed tapes

Critical Critical n-value
current current ratio | (1¥/cm<E
(1. A) {CCR, %) <5 ¥/cm)
Wood metal 1.5 10 1
Pb/Sn 3.8 20-30 1.6
In 6.5 40-50 1.8
Silver paste 11,1 70-85 8.9
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70-85%2 2 silver paste A+ §RFHe] 71 S8 A
< & & it

n #&& AAYY 1 H/em<E<S5 /emelA ALSE W
wood metal, Pb/Sn, In, silver pasteZ H§HE A4
7t ~1, 1.6, 1.8, 8,924 HMZ & o] & vshiidirh.
AAE AT Aol JAARE R En @ E R 2
of sekslgs}, AYAee FH ne} dAMFES, FHE
I n ge Aee FANE Aoz date AE ¢ UL
o AykAog 22 G #e olfw 2HE AYAR
E FHEng 2HE AdelA dHx A e Holrt &
chatAl vehde Aoz #aEd Silver pasted] A-%el=
ot AtdAsd ga dEsel do] AHH2E FHEAlA
ol AT A £4be] A AN FYA AH



3 3. HFEHY MxolM HETTKIN BIHB(T7K)
% AR R0l o X E(RT)

Table 3. Resistance(77K) and resistivity{77K) of
resistive jointed tapes and resistivity(RT) of
filler materials

Resi Resistivity Resistivity

esistance | ininted | of filled

of jointed -

tapes [tapes Tatena 5

@ -em, Q ' cm,

(€, 2t 77K] at 77K} at RT]
Wood metal | 0.71x10% 3.65x10° 55.6x10°
Pb/Sn 0.52x10° 2.65%10° 15.0%10°%

In 0.33x10* 1.69x10° 7.2%10°
Silver paste | 0.13x10° 6.66x 10" 16x10°%"

* resistivity of pure silver™

joined area

unjoined area -

8 6.
Fig. 6.

Lap-joint WiHol w2 Mebe M9l et Azl
Cptical micrograph showing longitudinal
cross section of jointed tape processed by
lap-joint method
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g WAF L A 2AEHA Aol AW
Aol gtk AUAMEY WAL oM SHsten
wood metal, Pb/Sn, In AZA 244 55.6%10°, 15.0
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Fig. B. The decay behaviours of induced field of

resistive and superconductive jointed tapes
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