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Investigation of what cable and 
strand used in the University of 

Twente’s 2020 Bi-2212 cable 
test

Tengming Shen
Lawrence Berkeley National Laboratory



• Marc	Dhalle	sent	a	report	“20200814	Draft	Bi-
2212	cable	report	v2-2”	on	08/14/2020.	It	
describes	the	test	results	of	the	transverse	
pressure	dependence	of	a	Bi-2212	Rutherford	
cable	at	4.2	K	as	part	of	the	EuCARD2	program.	
We	didn’t	know	what	cable	and	strand	were	
used.	

• Searched	emails	and	found	an	email	from	Eric	
Hellstrom that	shows	the	cable	ID	and	from	
there	I	found	presentations	from	Emanuela
Barzi about	the	cable	and	the	strand.	







The cable is R&DT 090520_24_0. The strand is a CDP strand PMM051221, SCI 
powder, 85x7 design.

CABLE ID No. StrandsStrand Size Ave. Thickness Ave. Width Lay Angle Packing Factor Length
mm mm mm deg. % m

R&DT_090520_24_4 24 0.8007 1.507 10.22 15.3 81.5 12
(PMM051221) 24 1.488 10.19 15.2 82.5 8

24 1.449 10.13 15.2 84.9 8
24 1.414 10.09 15.4 87.7 8.6

R&DT_090529_25_3 25 0.804 1.555 10.37 14.2 80.2 4
(PMM090306) 25 1.492 10.38 13.9 83.6 6

25 1.418 10.4 14.2 87.9 4.1
R&DT_090526_19_1 19 1.02 3 to 4
(PMM080102)
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From “100323 Task3_VHFSMC_April_Review Barzi”

1 bar reaction by OST, Ic measurement by Fermilab.



Another search found that this same strand was used to fabricate the LBNL 
HTS-SC04 and SC06.



The strand used is ‘old’.
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LBNL’s subscale racetrack coil Record performance 2212 strand since 2005



A 4.5 m record performance cable is reserved for future cable transverse 
pressure tests
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Zoom out – 2212 Rutherford cable engineering is not optimized yet. Your 
transverse pressure experiment will play a key role.  
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Summary
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• But	thank	you	so	much	for	your	work.	We	now	know	more	about	the	transverse	pressure	
dependence	of	Bi-2212	Rutherford	cables,	and	the	operation	mechanical	limits	of	high-
field	Bi-2212	magnets.

• The	cable	is	a	24-strand,	10.22	mm	x	1.507	mm	cable	made	at	the	Fermilab.
• The	strand	is	a	2005	CDP	strand	with	SCI	powder.	It	is	old,	and	two	generations	

behind.
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• Back	up	slides.

• Bi-2212	accelerator	magnet	engineering	is	moving	out	of	its	infancy.	



CCT design now has gone through several prototype coils, including BIN5a 
and BIN5b that were reacted at the NHMFL
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5 T/14.6 T, ~1 m long CCT Bi-2212 dipole magnet in design phase
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• A,	B,	C,	D	are	working	points	of	four	
potential	~1	m	long	CCT	dipole	magnets	
(standalone	5	T,	and	14.6	T	in	11	T	
Nb3Sn	background	magnets	(SSL	– 15.9	
T)).

• New	cable	designs	for	B,C,D.



Compared to the record wire JE
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