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Composition and Connectivity Variability of the A15 Phase in PIT Nb3Sn Wires
Tarantini C.; Segal C.; Sung Z. H.; Lee P.J.; Larbalestier, D.C. (ASC, NHMFL); Oberli, L.; Ballarino, A. and Bottura, L. (CERN)

Introduction 

In PIT Nb3Sn wires the A15 Nb3Sn phase typically has 25% of large grains (LG) and 75% of small grains (SG). Because of their different morphology and connectivity, the LG contribution to transport properties has been unclear.
Experimental


We performed detailed microstructural characterizations of both transverse and longitudinal cross-sections by FESEM (Fig.1) and investigated the superconducting properties magnetically (QD-SQUID), by specific heat and by single filament transport up to 16T (QD-PPMS) (Fig.2) at the Applied Superconductivity Center.
Results and Discussion


The SEM images show voids and secondary phases between most of the LG (1-2((m) A15, whereas the SG Nb3Sn grains are well-connected with size of (90 nm. Tc-distributions up to (15T were determined by specific heat and multi-peak structures were revealed. Comparison to magnetization transitions clarified that the 3 major peaks at 0T come from 1.) disconnected grains in the core ((18.4K), 2.) LG ((17.8K) and 3.) SG ((17.4K) A15. Comparing the in-field, 15 T Tc-distributions with the transport results (Fig.2) shows that the transport Tc onset is about 1 K lower than the specific heat Tc-onset. This points significant property variation in these supposedly optimized wires and to different sampling of the distributions by magnetization and specific heat. 
Conclusions

This work demonstrated that neither the core nor the LG A15 contributes to high-field transport and that only the SG A15 phase with maximum Tc of (17.7K is current-carrying. Core and LG A15 occupy a significant fraction of the cross-section and also consume significant Sn that could otherwise contribute to the formation of useful SG A15, suggesting that significant improvements in Jc are possible if the large grain A15 layer can be suppressed.
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� Fig.1 FESEM-BSE images of the PIT Nb3Sn wire. (a) Transverse and (b) longitudinal cross section of a single filament. (c) Transverse cross-section of a fractured wire showing the A15 grain microstructure.





�


Fig.1 FESEM-BSE images of the PIT Nb3Sn wire. (a) Transverse and (b) longitudinal cross section of a single filament. (c) Transverse cross-section of a fractured wire showing the A15 grain microstructure.








