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Persistent Superconducting Joint between Bi-2212/Ag-alloy 
Multifilamentary Round Wires
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Introduction


Superconducting joints are one of the key components needed to make Ag-alloy clad Bi2Sr2CaCu2O8+x (Bi-2212/Ag) superconducting round wire (RW) successful for high-field, high-homogeneity magnet applications, especially for nuclear magnetic resonance (NMR) magnets in which persistent current mode (PCM) operation is usual in Nb-based magnets. A procedure for fabricating a superconducting joint between Bi-2212/Ag RWs was successfully developed and tested [1, 2]. 
Experimental 

The voltage-current (V-I) properties of joints were evaluated using a standard four-point method at 4.2 K and background magnetic fields from 0 T to 14 T. The joint microstructures were examined by scanning electron microscopy (SEM).
Results and Discussion


Figure 1(a) shows the V-I properties of a typical Bi-2212 superconducting joint at 4.2 K and multiple magnetic fields up to 14 T. AIt is clear that a maximum supercurrent of ~ 850 A was achieved at self-field. With increase of external field, the supercurrent was gradually suppressed as expected, ~ 450 A supercurrent was achieved at 14 T. Figure 1(b) shows the longitudinal cross-sectional image of a typical Bi-2212 superconducting joint. The microstructure clearly shows that the interface of Bi-2212/Ag RWs is enclosed with well textured Bi-2212 crystal colonies, resulting in a well-connected superconducting network between Bi-2212 filaments.
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Figure 1. (a). V-I properties of a typical joint at 4.2 K; (b). SEM images of longitudinal cross-section of a typical joint.
Conclusions

We successfully developed a fabrication procedure for a superconducting joint between Bi-2212/Ag RWs for persistent current operation. The V-I properties of a typical Bi-2212 superconducting joint were characterized at 4.2 K and multiple magnetic fields up to 14 T. The microstructure of a typical Bi-2212 superconducting joint was also evaluated using SEM, which clearly shows the continuous Bi-2212 path.
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