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Abstract

We fabricated a closed coils by using resistive-joint method and the joint resistance of the coils were estimated by field
decay technique in liquid nitrogen. We used the Runge-kutta method for the numerical analysis to calculate the decay
properties. The closed coil was wound by (Bi,Pb),Sr,Ca,Cu;0,/Ag tape. Both ends the tape were overlapped and soldered to
each other. The current was induced in a closed coils by external magnetic flux density. Its decay characteristic was observed
by means of measuring the magnetic flux density generated by induced current at the center of the closed coil with hall
sensor. The joint resistance was calculated as the ratio of the inductance of the loop to the time constants. The joint
resistances were evaluated as a function of critical current of loop, contact length, sweep time, and external magnetic flux
density in a contact length of 7 cm.

It was observed that joint resistance was dependent on contact length of a closed coil, but independent of critical current,
sweep time, and external magnetic flux density. The joint resistance was measured to be higher for a standard four-probe
method, compared with that for the field decay technique. This implies that noise of measurement in a standard four-probe
method is larger than that of field decay technique. It was estimated that joint resistance was 8.0x 10° Q to 11.4x 10° Q

for coils of contact length for 7 cm. It was found that 40Pb/60Sn solder are unsuitable for persistent mode.
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Fig. 1. Schematic equivalent 01rcu1t of joint resistance measurement.
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Table 1. Parameters of superconductor tape.
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Tape 1 Tape 2
Thickness (mm) 0.21 0.26
Width (mm) 4.10 3.40
Critical current (A) 125 21.5
Number of filaments 55 19
Manufacturer American superconductor SKKU univ.
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Table 2. The main parameters of coils.
Coil 1 Coil 2
Superconductor tape Tape 1 Tape 2
I.D. (mm) 45 45
O.D. (mm) 49.05 49.65
Height (mm) 8.25 6.90
Total turns 10 10
Magnetic constant (gauss/A) 2.64 2.62
Critical current (A) @77.3 K 58.0 11.6
Self inductance (H) 7.10 7.32
Mutual inductance (H) 49.2 50.7
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Fig. 2. Magnetic flux density distribution generated by
excitation coil.
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Fig. 3. Photograph of a HTS closed loop.
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