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Abstract

Since the strand-to-strand type joint for CICC (Cable-In-Conduit Conductor) is small in size and has low DC resistance,
it is expected to be useful type for a superconducting magnet system which had a compact structure like the KSTAR (Korea
Superconducting Tokamak Advanced Research) coil system. The DC resistance is changed according to the distribution
patterns of strands in cables connected together in the joint. A commercial code was used for the calculation of the DC
resistance. With the decrease of outer diameter of the joint, which means the increase of strand volume fraction in the joint,
the calculated DC resistance decrease rapidly and non-lineally. The variation of resistance depends mainly on the volume
fraction of solder which has higher resistivity than copper. The resistance decrease inversely with the increase of the length
of the joint. The resistance increase with increase of number of triplets in each stack contacted with that of another terminal
cable. In case of the strand-to-strand joint that has 62mm of outer diameter, 52mm of inner diameter, 100mm of overlap
length, and four triplets in each stack, the calculated DC resistance is less than 1 n-Ohm.
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Fig. 1. Schematic drawings (a) lap joint (b) two strand-to-
strand joints for joining of Nb3Sn cables.
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Table 1. Resistivity of joint materials at 4K[9]

Materials

Resistivity
(Ohm-mm) at 4K

Triplet
Axial direction
Radial direction
Copper (RRR=100)
Solder (Sn50Pb50)
Cu-10Ni

0.2x107"3
14.2x10®
17x10%®
6.0x10°®
167x10°
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Fig. 4. Calculated voltage distribution on the cross section
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