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Fabrication and Testing of a Bi-2223 Test Coil for High Field NMR Magnets
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Introduction
A program of fabrication and testing of layer-wound coils made with Sumitomo Type HT-NX, a Bi-2223 high-temperature superconductor with nickel alloy laminated reinforcement, commenced in 2017. [1] The coils are configured to use a single piece length of conductor, with winding dimensions similar to those expected for a full-scale NMR insert coil.[image: Z:\MS&T\Projects\2223 Initiative\2223 photos\Short-Thick 1\IMG_20161028_110206053.jpg]
Fig.1 Winding of Bi-2223 test coil



Coil fabrication
	The NHMFL developed a method for precise placement of the conductor in the windings, with particular attention given to minimizing the bending strain at the ends of each layer, where the helical pitch of the windings must be reversed with each subsequent layer. Each layer was modeled parametrically in CAD software. Machine patterns for the gap filler pieces, and instructions for a numerically controlled winding machine are generated from the model. The coil terminals, end flanges, insulation, etc. are adapted from technologies developed for the NHMFL 32 T magnet. 

Test
	The coil was tested at 4.2 K in a background field of 14 T. The coil was ramped to 450 A, and then cycled 20 times from 225-450 A. Voltage taps, placed on each terminal, and every 10th layer, were monitored continuously during the test for signs of conductor degradation.

Results
	The coil generated an additional 5.7 T to make a total field of 19.7 T. At this field, the maximum strain on the conductor was 0.82%. The conductor current density was 299 A/mm2.[image: ][image: ]
. 


Conclusion Fig. 3. Coil magnetic field vs. current. 

Fig. 2.  Coil voltage (dashed) and current (solid) vs. time. Traces indicate stable operation for 20 cycles

	A test coil was made with fabrication technologies developed at the NHMFL and Sumitomo Type HT-NX Bi-2223 conductor was successfully demonstrated to a field, current density and total strain expected in a 30 T NMR insert coil. Type HT-NX conductor remains a viable option for a program to build such a magnet.
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