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Transport and Mechanical Properties of Bi-2212 Barrels
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Introduction
	As magnets with fields over 20 T become drivers for use of HTS conductors, their mechanical properties under high stress become important, as the Ag-alloy sheathed Bi2Sr2CaCu2O8-x (Bi-2212) conductor shows a non-linear stress-strain behavior with a low elastic modulus and low yield stress. The NHMFL Bi-2212 coil R&D program is developing high field coils with large JBr hoop stress (Eq. 1). There is a need for routine testing that will yield data on the broad variety of conductor architectures that are currently being used for many test coils in support of our Bi-2212 magnet R&D efforts.
	ITER barrel type sample holders can be used to support the wire when the transport current generated field of the barrel and externally applied field oppose one another, but the sample is free to expand under hoop stress (JBr) when the fields add. Independent stress-strain tests show that irreversible changes to the critical current IC start at about 0.4-0.5% strain, with the observed degradation being initially quite gradual.

Experimental
	We have developed a test setup that allows transport current in conductor samples of up to 1400 A in fields of up to 15 T fields at 4.2 K inside a 52 mm cold bore Oxford Instruments superconducting magnet at the Applied Superconductivity Center, allowing IC testing of Bi-2212 wires at critical stress levels. We are using the measurement system to evaluate wires made from various powders, some of which contain large Bi-2212 particles that appear to act as local stress concentrators. We are also setting up to drive the transport current well above IC using parallel shunts to evaluate the IC distribution within the spiral sample, both to get some sense of the zero strain distribution of IC and to explore whether an applied hoop strain anomalously broadens the IC distribution.

Results and Discussion
	Round Wire Bi-2212 shows a gradual irreversible degradation of critical current starting above 150 MPa and accelerating above 180 MPa. The results are consistent between independent samples and different wire sizes. Barrel #2 had a larger radius of 20 mm allowing higher stresses to be reached at lower currents, see Eq. 1. The maximum stress is limited by thermal runaway or quench of the sample. These data will refine the mechanical portion of the finite element models for our upcoming Bi-2212 magnets. Work is ongoing to evaluate the properties of aspected-strengthened wires, which show a higher stress tolerance in 77 K strain controlled measurements. No JE degradation was observed after applying hoop stresses up to 120 MPa.[bookmark: _GoBack][image: C:\Users\ddavis\Documents\Annual reports and reviews\dsd1 report.png][image: C:\Users\ddavis\Documents\Annual reports and reviews\dsd2 report.png]Fig. 1 Bi-2212 round wire critical current density JE at 4.2 K versus applied field (Left) and at 15 T after the application of hoop stresses (right).

σ[MPa] = B[T] ∙ r [m] ∙ I[A] / A[mm2]	 		[1]
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