[image: image1.jpg]<



[image: image1.jpg]

High Trapped Fields from Reinforced Bulk Superconductors
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Introduction
In 2014 we achieved a field of 17.6 T  in a bulk superconductor at 26 K [1]. This is about 0.4 T in excess of the previous record field obtained by Tomita et al. [2]. The limiting factor to the high field performance of such bulks is, as one of the previous record holders explains [3] it is the tensile strength of the superconductor that limits performance. The strains inside a Bulk Superconductor during charging to 17 T can reach ~100 MPa with the strain scaling as B2 [4]. We have developed, with The Boeing Company, a strength improved Bulk Superconducting material. In 2015 we made two trips to NHMFL which revealed that this material was not yet at a point in development where increased trapped field could be obtained.
Experimental 

As in our previous work [1] the experiments consisted of assembling stacks of superconducting bulks with Hall Probes sandwiched within. The stack was cooled through the transition temperature in an 18 T field in the SCM-2 system. The field is then very slowly ramped to zero and the trapped field at the end of the ramp recorded with an array of Hall sensors.

The latest samples measured employed either a new Infiltration Growth method which aims to reduce the cracks intrinsically present in the superconducting system or refractory metal fibers as reinforcement materials. In each case we continued to apply pre-stress using a shrink-fitted stainless-steel band. 

Results and Discussion


Unfortunately, our experimental run in March using SCM-2 revealed that our reinforcement efforts so far have still not yet resulted in materials that can reproducibly trap 18T class fields. In each case flux jumps and cracks were observed and the measurement sample was destroyed. 
Conclusions

We conclude on the basis of our results so far that our efforts to reinforce samples are insufficient. Nonetheless the data obtained at NHMFL has been vital to our continuing program of materials development. Based on the data obtained from our NHMFL measurements we have embarked on a program of systematic measurement of mechanical strength of bulk superconducting samples.  When this program results in a material which reproducible demonstrates a useful improvement in mechanical strength we intend to make a new proposal for magnetic time, initially for SCM-2, to validate the technique in high fields. Should that be successful we will bid for resistive magnet time.
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