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Development of aluminum stabilized SC

High purity aluminum has 6 times longer radiation length, higher electrical and thermal 
conductivity than those in copper at low temperature. Attached by soft soldering.

NbTi/Cu core is clad with pure aluminum by using a co-extrusion.
• Interface resistance b/w Cu and Al is ~10-11 m  (1/10 of soldering) and 

shearing strength is > 30 MPa. 
• Diffusion depth is ~ 1 mm, avoiding AlCu formation and Ic degradation due to 

NbTi annealing..

Pool boil cooling.
Al clad by 
HOLTON in UK

Zn doped+15 % cold work 

Ni doped + 21 % cw

AA6082 by EB
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Toward an Improved High Strength, High RRR CMS 
Conductor  (MT-19)
• Toward 400 MPa yield strength by ATLAS CS and 

CMS together. 
• Pure AL -> AL + 0.1 w%Ni
• AW6082 -> AW-7020

Proposed SC in future detector & Improvement



Look at real inductry! Withdraw from Al clad process

Currently, makers said to their customer that they could not 
produce Al-stabilized NbTi conductor.
This means that they could not find a way to produce large 
amount of Al-stabilized conductor comply with the 
specification with foreseeable cost and lead time because of 
instability in the co-extrusion process which is currently usable.

Sporadic demand of Al-stabilized NbTi conductor makes it
inviable business.
Combining machines used for former Al-stabilized NbTi
conductor production became decrepit and were scrapped.
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Future Colliders and Conductor Demand
Can we get makers’ interest ?

FCC-ee

##: Demand (ton)
##: (km)

EIC

10
17  

Cu stab.

BabyIAXO

17
20



How take over extrusion process ?

Process Condition
1. Keep NbTi temperature < 350℃ (instantaneously 400℃).

• Brazing or welding SC cable and Al are excluded.
2. Interface resistance from NbTi/Cu cable to Al < 1x10-9Ω∙m.

3. Shear strength > 20 MPa.
4. …



How take over extrusion process ?
Conform (Conclad) machine

From FEC talk

From TOLY’s talk

BWE Ltd. is supplier of ConkladTM

machine contacted by CERN

From Benoit’s talk

Rod diameter 2 x 9.5 ~ 12 mm
Cable thickness 3~30 mm
Cable width 10 ~ 70 mm

If Max 300 mm2 -> 30 x 10 mm2



How take over extrusion process ?

From TECHMETA’s talk

EB EB

If Max 300 mm2 -> 30 x 10 mm2



How take over extrusion process ?
Setting SC cable into grooved Al rod


