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Outline 

• Motivation for development of Bi-2212 wire and magnet 
technology 

• Progress on Bi-2212 magnet technology 

• Bi-2212 conductor improvement and limitations 

• Future plans for conductor and magnet design 
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Motivation: Higher fields require HTS materials 

Record Nb3Sn dipole magnets Bi-2212 
(YBCO, Bi-2223) 

NbTi 

18 T Nb3Sn 

Hc2(0) [T] Tc(0) [K] 

NbTi 14 9.5 

Nb3Sn 30 18 

MgB2 3.5-35 32-40 

YBa2Cu3O7 >100 93 

Bi-2223 >100 108 

Bi-2212 >100 95 

No intrinsic Hc2 limitations 

Dietderich, Godeke, Cryogenics 48 (2008) 
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600 A/mm2 

Record Dipoles 
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Bore field in dipoles versus wire Je 

600 A/mm2 

Record Dipoles 

2212 sub-scale 
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Bi-2212 technology status 

•  Materials compatibility 
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Bi-2212 dipole technology at LBNL 
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Stress and Strain Sensitivity of Bi-2212 

Transverse loading on Rutherford 
cable  

• Ic reduction at 60 MPa 

• 20 T dipole inserts: 150+ MPa 

– Likely more 

Over Pressure Processed Wire 

• 3 times more current (8 cm) 

– Composition not yet optimum 

– Still need long lengths of conductor 

• However no improvement in strain 
tolerance 

D.R. Dietderich, et al. TAS 2001 
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Bore field in dipoles versus wire Je 

Over Pressure Processing 

600 A/mm2 
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New Coil Concept to limit stress -- CCT 

• Canted Cosine-Theta (CCT) made from laminations 

• Potential for CTE machining to conductor 

S. Caspi, et al.  

S. Caspi,  

Tuesday session  
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CDP steers core US Conductor Development 

based on HEP magnet needs 
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CDP – Bi-2212 

• Majority of funds still focusing on issues with Nb3Sn for 
Hi-Lumi 

• CDP has invested in Bi-2212 for several years and the 
investment will grow over the next 2-3 years 

• Presently supporting fabrication of 3 billets at Oxford 
Superconducting Technologies 

• Funds are available for near term Bi-2212 R&D  
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Summary 

• The critical current is now at a level useful for high field 
magnets (~600 A/mm2) 

• However, still need long lengths of Bi-2212 conductor  

• Still need to improve insulation and materials compatibility 

• Controlling the stress on the conductor  is the dominate 
issue in high field magnets of Bi-2212 -- (< 50 MPa - 100MPa?) 

• Use of the Canted Cosine-Theta (CCT) coil design address this issue 


