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Outline

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

e Progress on Bi-2212 magnet technology
e Bi-2212 conductor improvement and limitations
e Future plans for conductor and magnet design
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Motivation: Higher fields require HTS materials
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Bore field in dipoles versus wire J_
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Bore field in dipoles versus wire J,

Wire current densify TAmm™ ]

NbTi

1 1 'l 1 1 1 1
. NbySn
W 42K V19K

13nm 1 grain size
1L.OK NbSn | at 1.0K

Record Dipoles

Long wire |

ENERGY

‘ -
1
' —_
i
'.
2212 sub-scale 2
-
.I\...\.I....I...I.Ii...
10 15 20 25 30
Magnetic field [ T ]

{ Bi-2212: Round wire with significant potential ]

Kametani et al., Supercond. Sci. Techn. 24 {2011}

Gedeke et al., to be published [2012)

| s



Bi-2212 technology status

‘Best of breed’ so far: HTS-SC08
e After reaction: Minor leakage (5 spots/side) Coil performance
» Coil achieves 85% of round wire witness

e Limited by inner turns and ramp
e HTS-SC10: 2417 A (within 10%)

* Coil performance, 4.2 K, self-field (V1 T) [ W&R BI-2212 is realistic J
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Bi-2212 dipole technology at LBNL

m 2010 2Mm wm 2012 |

VHFSMC BSCCo

i | T foed BT (321 2 wink BT Tep ST Sy S0

Rutherford cable developments
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* SWCC Showa Cable Systems Co. Ltd. /2006 — 2012: Bi-2212 subscale coils )
* OST Oxford Instruments
(o VHFSMC U.S. National Program on Bi-2212
» BNL, FNAL, FSU, LBNL, NCSU, NIST, TAMU

¢ Purchase wire, make and insulate cable
¢ Coil on Inconel 600 former, react, pot, test

* BSCCo U.S. collaboration on Bi-2212 l\_' 2 Ag dummies & 11 Bi-2212 coils to-date Y,
» BNL, FNAL, FSU, LBNL (+OST, CERN, Nexans)
N < 013 onwards: Bi-2212 dipole inserts
Q Side path: YBCO, Bi-2223, ... / * Low strain, high J, insert for HD3

| Bi-2212 is an enabler for MAP and HE-LHC |
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Stress and Strain Sensitivity of Bi-2212
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Bore field in dipoles versus wire J,

Over Pressure Processing
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New Coil Concept to limit stress -- CCT

Individual turns are separated by Ribs Canted right:
- Field - up dipole + right solenoid

Ribs intercept forces
transferring them to the _

S. Caspi, spar
Tuesday session
Individual
turn

Stress collector
(Spar) Canted left:

_ S Field - up dipole + left solenoid
Unique turns distribution

*D.I. Meyer and R. Flasck “A new configuration for a dipole magnet for use in high
Jz ~Cos4 energy physics application”, Nucl. Instr.and Methods 80, pp. 339-341, 1970.)

EuCARD'13 10-14 June 2013 CERN

S. Caspi 14

® Canted Cosine-Theta (CCT) made from laminations
e Potential for CTE machining to conductor

S. Caspi, et al.
Nuclear Instruments and Methods in Physics Research A 719 (2013) 4449
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Conductor Development Program
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CDP - Bi-2212

e Majority of funds still focusing on issues with Nb;Sn for
Hi-Lumi

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

e Presently supporting fabrication of 3 billets at Oxford
Superconducting Technologies

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

e The critical current is now at a level useful for high field
magnets (600 A/mm?)
e However, still need long lengths of Bi-2212 conductor

e Still need to improve insulation and materials compatibility

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

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