[image: image4.jpg]<



[image: image4.jpg]

Effects of Twisting on Hysteretic Losses and Critical Current Density in Bi-2212 Wires
Oz, Y.; Davis, D.S.; Jiang, J.; Hellstrom, E.E. and Larbalestier, D.C. (NHMFL, FSU)
Introduction

Minimizing hysteretic losses is important for almost all magnet applications. In Bi-2212, filaments can couple electromagnetically across the Ag matrix or physically due to Bi-2212 intergrowths between the filaments (bridging). Twisting wires help reduce losses by constraining coupling currents to flow across lengths of half the twist pitch instead of the entire length of the conductor. It has been suggested [1] that twisting may also help reduce bridging losses. However, twisting has also been speculated to damage filaments and reduce transport Jc. 
Experimental

0.8 mm diameter Bi-2212 wires with a 37x18 (densely packed) and 27x7 (sparsely packed) filament array were twisted at different twist pitches and wound onto Inconel-600 screws made to ITER specifications (5 mm inner diameter, 1 mm pitch). Samples were heat treated while wound on the screw using a 50 bar OP heat treatment. Magnetization loops measured at 4.2 K in a VSM were integrated from 0 T to 3 T to obtain the ±3 T loss values. Magnetization and transport values were used to calculate the effective filament diameter for each sample using the critical state model.
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Results and Discussion


The filaments in the 37x18 wire are highly bridged, in contrast to the 27x7 wire, which has almost no bridging contacts across the Ag matrix. As shown in Fig. 1, the lowest value of the hysteretic losses achieved for the 37x18 wires was comparable to the ITER reference Nb3Sn strands [2]. The effective filament diameter decreased with decreasing twist pitch, but while the lowest value for the 27x7 wire was close to the filament diameter of ~15 m, the lowest value for the 37x18 wire was still larger than the bundle diameter (~100 m) confirming earlier work [3]. Comparing the 37x18 and 27x7 architecture reveals that twisting is not as effective in reducing losses in the highly bridged 37x18 as it is in the 27x7 architecture where bridging is mostly absent. This implies that there are some strongly coupled paths induced by filament bridging whose separation is much less than the minimum half twist pitch of 6 mm.
Conclusions

We found that twisting reduced hysteretic losses per cycle by 25% in 37x18 wires, and by 67% in 27x7 wires, with no reduction in transport Jc.
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Fig.1 (Left) Hysteretic losses at 4.2 K per cycle normalized to the values for the respective untwisted wires. (Right) Effective filament diameter values as a function of twist pitch. 








