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The ‘big picture’

® Current RRP® limitations
® Hi-Lumi and FCC demands

2 Heat Treatment “revelation”

@ lan Pong, et. al. (2013)
@ The “Nausite memn
@ The Good, the Bacd

Key Findings

@ Nausite growth is ¢
@ Cudiffusion is wee

2 Conclusion

@ Promoting Cu diffusion while In :
@ Our new heat treatment improved J. (16 T) in small D, wires by 28%
(preserving RRR)
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LHC requirements

Final Targets f°: Current Hi-Lumi LHC requirements
FCC Conductor for LARP Quadrupoles

A. Ballarino, presented S-HiLumi-doc.40; Rev. No.: Original Release; Date: 05-May-2015
at the FCC week 2016.
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Field et al. IEEE Trans Appl Supercond 24, 1-5 (2014).
* Values presented at 16 T (1500 A/mm?)
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Outline
2 The ‘big picture’

® Current RRP® limitations
® Hi-Lumi and FCC demands

2 Heat Treatment “revelation”

@ lan Pong, et. al. (2013)
@ The “Nausite membrane”
® The Good, the Bad and the Ugly

@ Key Findings

® The 215°C dwell is useless
® Nausite growth is strongly dependent on temperature
@ Cudiffusion is weakly dependent on temperature

2 Conclusion

@ Promoting Cu diffusion while inhibiting Nausite growth can increase J.
@ Our new heat treatment improved J. (16 T) in small D, wires by 28%
(preserving RRR) atehl [V 5
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“There is I|m|ted Sn diffusion outwards” during the 400°C dweII — Pong,

. -
| Pong, et al.

“There is limited Sn diffusion
outwards” during the 400°C dwell due

to a barrier of the so-called Nausite Pores are mostly observed above
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|. Pong, et al. Supercond. Sci. Technol., 26 (10) Oct. 2013
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The 400°C dwell is where all of the interesting kinetics happens
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The Gooohljfﬁe‘Bad and the Ugly
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Outline

2 The ‘big picture’

® Current RRP® limitations
® Hi-Lumi and FCC demands

# Heat Treatment “revelation” ﬁzgg Useless!
@ lan Pong, et. al. (2013) éj’gsoo ‘
@ The “Nausite membrane” %:gg
@ The Good, the Bad and the Ugly £ 2
" 100
@ Key Findings g
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@ The 215°C dwell is useless Time (h)

® Nausite growth is strongly dependent on temperature
@ Cudiffusion is weakly dependent on temperature

2 Conclusion

@ Promoting Cu diffusion while inhibiting Nausite growth can increase J.
@ Our new heat treatment improved J. (16 T) in small D, wires by 28%
(preserving RRR) 00 MIMVIE
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The 215°C dwell is useless,"and it can be skipped without aff
properties
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Longer heat treatments at'lower temperatures draw more (Eum and
inhibit Nausite Growth ——

. {4 »”
“The Good” is not affected The Bad” is slowed down
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All we have to do to take care of
“The Ugly” is let this run for a
long time...

...s0 more Cu gets drawn in
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Outline

2 The ‘big picture’ 3000 I
@ Current RRP® limitations Y -
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® The 200°C dwell is useless
® Nausite growth is strongly dependent on temperature
@ Cudiffusion is weakly dependent on temperature

2 Conclusion

@ Promoting Cu diffusion while inhibiting Nausite growth can increase J.
@ Our new heat treatment improved J. (16 T) in small D, wires by 28%
(preserving RRR) 00 MIMVIE
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Promoting Cu diffusion while inhibiting Nausite growth can increase J

Standard Heat Treatment 15t attempt to control Nausite
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