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High Field Performance Evaluation of New, High Strength Bi-2223 HTS Tapes
Kitaguchi, H.; Nishijima, G.; Miyoshi, Y. (National Institute for Materials Science); Abraimov, D. and Godeke, A. (ASC/NHMFL)

Introduction

Silver sheathed multi-filamentary high temperature superconductor (HTS) tapes fabricated with Bi2Sr2Ca2Cu3Ox (Bi-2223) are now employed in many types of applications. The remarkable progress in Bi-2223 conductors is due to the Controlled-overpressure (CT-OP) sintering technique, which improves its critical current (Ic), mechanical properties, and hermetic ability against liquid coolant such as liquid helium. Excellent Ic-B performance at low temperatures (below 30K) has been reported [1]. This progress highlights the potential of Bi-2223 conductors and the rapid development of HTS applications including insert coils for high field generation. Recently, by utilizing Bi-2223 insert coil, 1020MHz NMR measurement was achieved [2] in a superconducting NMR magnet.


One of the material issues of Bi-2223 is the lack of mechanical strength because of its sheath material; silver is soft. It is important that the conductor remains mechanically robust in applications with high electromagnetic stress. Therefore, both excellent Ic-B characteristics in high fields and high stress limit are crucial for candidate materials for high field applications. Recently, a new type of Bi-2223 HTS tape with strength exceeding 400 MPa has become available, while the strain limits of Cu-alloy or stainless-steel reinforced conductors are around 300 MPa. This new tape conductor is a highly attractive candidate for the high field insert coils, and therefore we set out to investigate its high field performance.

Experimental


Ic of high strength Bi-2223 tape (DI-BSCCO Type HT-NX produced by Sumitomo Electric Industries, Ltd., stress limit: 400 MPa) was measured at 4.2 K (in liquid helium) up to 31 T using Cell 7 at NHMFL, Tallahassee. Ic measurements by four-point method were carried out for several specimens of 30 mm long and with 10 mm voltage monitoring length. Cross sectional area of the conductor including Ni-alloy lamination is 1.4 (0.31x4.5) mm2. These specimens were cut from commercially available tapes.
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Results and Discussion


Fig.1 shows Ic-B relations up to 31 T at 4.2 K (in liquid helium) measured at NHMFL. At 31 T, Ic values with the field applied parallel and perpendicular to the tape surface are around 540 A and 320 A, respectively. No significant variation of Ic among specimens cut from different tape lots can be seen. For comparison, Ic-B curve measured at NIMS in the fields ranging 3-10 T perpendicular to the tape surface is also shown, and it agrees well with the results at NHMFL. From these results, we can expect reproducible and homogeneous high field Ic performance in high strength Bi-2223 tape.
Conclusions

Excellent high field Ic performance of high strength Bi-2223 tape (HT-NX) have been measured and a great potential of Bi-2223 conductor for high field insert coils is anticipated.
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Fig.1 Ic-B relations of high strength Bi-2223 tapes (DI-BSCCO Type HT-NX) at 4.2 K (in liquid helium). Several short specimens cut from three original tapes (with different production lots) were measured at NHMFL. Ic-B curve measured at NIMS (3-10 T) agrees well with the results at NHMFL








