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MT-19 at Genova Sep. 19 2005

Appearance of
Rutherford cable

B SVEL SHOWA ELECTRIC WIRE & CABLE C1)

Specification of Bi2212 Rutherford
Cable for NEDO-SMES Project

0.81mm“
427 fila ¢ Diameter of strand 0.81~0.82mm g
Number of strand 30
Ag/5C=2.8 Piece length of cable | >200m
Ic =640A Cable thickness 1.55 ~1.65mm
Je=490kA/em?’ Cable width 13.3 ~13.7mm
Cabling pitch 85 ~95mm
>625A (@64K)
Ic value Estimate 10kA (@ 4.
n value >7.0(10°6~10°V/cm)
500 Tensile strength >80MPa
450 N
E oo NN ‘
p M AN A
& 300 1INl
2 250¢ NN
£ 200 a5 1Nl
g 10 S
100 M NN
50 iRnni
13 14 15 161

1 2 3 4 5 6 7 8 9 101112
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“Platypus”: A Bi-2212 NMR Demo-Magnet

Goals:

* MagSci Goal: 30 TNMR
magnet using HTS

* NMR demo magnetof . 1
GHz (24 T) with ppm field
homogeneity and stability

* Hybrid LTS/HTS coil with all
conductors twisted, round

and multifilament (16 T Nb-
Ti/Nb;Sn + 8 T Bi-2212)

Status:

* Novel 2212 HTS technology
has been led by NHMFL

* All sub-systems
demonstrated

* Platypus test planned for
summer 2015

* Strong DOE-HEP and CERN

support for conductor
development with industrial

partner OST

Bismuth Strand and Cable Collaboration BSCCo

15 % Fermilab 20w, &

2423 mm

Bi-2212
solenoid
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ALABORATORY-UNIVERSITY-INDUSTRY
COLLABORATION FOR THE DEVELOPMENT OF
MAGNETS WITH FIELDS = 22 TESLA USING HTS

CONDUCTOR

A proposal to the Office of High Energy Physics, Department of Energy
{Attention Dr B P Strauss)
At a cost of 56 million for 3 vears
On behalf of the
Fery High Field Supercondncting Magnet Collaborafion (FHFSMC)
Principal Investizators

Alvin Tollestrup (Fermilab) and David Larbalestier (National High Magnetic Field Laboratory,

Florida State University)
Reprezenting a collaboration of groups at BNL, FINAL, FSU-NHMFL, LANL, LBNL, NIST, and

Texaz A&M University
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Bi-22128 S 641 P 8

R KGR P B
1c=890 A 42 K,0T: Jce~920A/mm?, Jc ~ 4400 A/mm?,
Jee=1100 A/mm? || 4.2 K, 20 T: Jce ~ 270A/mm?, Jc ~ 1200 A/mm?Z,

Jc=5200 A/mm?
(42K, HI%)

1200‘ Y ?iks 1200 -
1000 '\\ @4.2 K K f}igm“ . |F1000
% . ‘\v | a ™ Bi-2212 wires
3 o ‘.% . 360 e 600 90| g0 : .
Y fahy T, L |Bi-2212 M 1E42 K, 20 T, J
i - L 400 \ NN \
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J; of commercial/research billets produced in
the last decade - 1 bar standard processing

1130A/mm?2

® PMMI101108-1, PMMI01111,

120000 o T PMM120928
| O 7 T
— ® 37x18,0.8 mm, 521 comp.
“t
g 800- m
“5: | ¢ > > : v @ PMM120209-2, PMM140416
[t
) w00d + > ® 85x18, 1.2 mm, 521 comp.
4
o~ production billets - 521 powder research billets & PMM130411
- el PMM101108-1
- 0 > PMMO0O70214-2 .
‘-;‘ ® PMM101111 Q J'“.HF.E.D.E'_' 521 | £ 19136, 0.8 mim, L21 comp.
) A PMM120209-2 QST composition
v PMM130411 )
400]| « Pmmizos2s A @:IB*IS&E?%H ® PMMO070214
L e ® 37x18, 0.8 mm, not 521
886 388 890 892 894 896 898
T.. (°C) ® NINO805

@ 2= Fermilab

Developing accelerator magnet technology based
on Bi-2212 round wire: Breakthroughs,
progresses, and crucial next steps

® 3/7x18, 1.0 mm, 521

Tengming Shen

Fermi National Accelerator Laboratory

4 JC‘-',' \] ICFA Mini-workshop on High Field Magnets for pp Colliders,

Ll el Shanghai, June 14-17, 2015

With it from el Liand Liyang Ve (ICFA pp Collider Miniworkshop,Shanghai,2015)

Work was supported by the Office of High Energy Physics, U.S. Department of
Energy through a FY12 early career award.
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Voltage, uV

Bi-2212=
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conductor

. Experiment Data
a —— Fitting kne
Voltage tap length 10cm
le=13.1kA@1uVicm

N=12 o £

A A o A p
5000 7500 10000 12500

Current, kA

Bi-221284k7E4.2K, HHTF
I S A 2] 1.3 X 10%A

Il Current Self -fields

superco

transformer

At




Bi-221 2444 {1k RE A T A 15 3 i A2 A K rEL R B4 i % 7 K

i AL B ] KR BE 3R HBi-221 2447 1 RE

FdbBe E v ML EH & B R E = HEREBI-2212284%

3R

Bi-22127F F] BEfE IR AR HECICC- A4 FI Nz 23 Rk 4 7



i

i



