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Overpressure Processing of New Bi-2212 Wires Made with Different Powders
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Introduction 

One of the key components infor manufacturing Bi-2212 wire is the precursor powder, which affects the wire performance significantly. The “gold standard” Bi-2212 powder was for many years that made by Nexans, but they have left the field and it will be replaced by powder made by one or more of MetaMateria, nGimat and Solid Materials Solutions (SMS), that are presently developing powder under DOE-HEP SBIR support. Composition, impurity levels, particle size and its distribution, tap density, and other properties are being investigated and their correlation with the superconducting properties will be established.  In order to further improve the performance of the Bi-2212 wire, we must distinguish those properties that need to be tightly controlled from those where much looser specifications are acceptable.
Experimental 
[image: image2.wmf]
A problem with Nexans Bi-2212 powder lot 82 (2013) is that this recent powder contains large hard particles. In 2015, we investigated Nexans powder lot 87 (2014) and powders made by MetaMateria and nGimat (KZA-017018). Conductors made from these powders by Oxford Superconducting Technology (OST) and by SupraMagnetics were evaluated by 50 bar or 100 bar overpressure (OP) processing.
Results 

Our analysis showed that Nexans lot 87 still contained some hard particles, but they were typically smaller than the conductor filament size (about 15 µm), so that they are not a problem for wire drawing.  Fig. 1 shows the transverse cross section of wire pmm150227 made with Nexans powder lot 87. The filaments of the wire are quite uniform.  Hard particles were not found in nGimat phase-II powder KZA-017018, but most of MetaMateria powders contained large Bi-2201 particles. MetaMateria is now investigating the cause of these Bi-2201 particles. Fig. 2 shows in-field critical current density (JC) of four wires made respectively with four different powders. All of the four powders developed a good JC(4.2 K, 5 T) higher than 4000 A/mm2 reported previously [1].
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Conclusions

New record JC(4.2 K, 5 T) of 5092 A/mm2 and JE(4.2 K, 5 T) of 1064 A/mm2 were achieved for OST wire pmm150105. The critical current density for wires made from MetaMateria and nGimat phase-II SBIR powders are comparable to that of the best wire made from previous Nexans powder.
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Fig.1 SEM image of the transverse cross section of as drawn wire pmm150227 with diameter of 1.3 mm made by OST with Nexans powder lot 87.
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Fig.2 JC(H) (defined on the basis of dense cross-sections) for wires made by OST from Nexans powders (pmm150105, 121x18, 1.3 mm; and pmm120104, 85x18, 1.2 mm), and MetaMateria phase-II powder (pmm141014, 85x18, 1.2 mm) and wires made by SupraMagnetics from nGimat phase-II powder (LAX147) after OP processing.









