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Electromechanical behavior of innovative Nb,Sn
wires and cables
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Strain limits of novel Nb;Sn strand architectures

Understanding strain limits of Nb,;Sn Rutherford cables based on new strands

* Impregnation influence and interaction with Nb;Sn cable structure

Electromagnetic characterization of novel wires and cables




Applied magnetic field (T)

University of Geneva, Courtesy of C. Senatore Internal
Oxidation in prototype multi-filamentary wires
NbTaHf+SnO?2.

https://indico.cern.ch/event/727555/contributions/3456381/attachments/186993

2/3076554/Hopkins_-_Analysis_of FCC_Nb3Sn_Conductor_at_CERN.pdf.

J. summary of different Nb,;Sn wires
Courtesy of Simon C. Hopkins
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Strain limits of novel Nb,;Sn strand architectures

strain, magnetic field and temperature

45 <
Therm . iraifsu(lo-% [ R T I
a3 H, (42K)=255T
ometer |t '6-50 e ‘
. . Q
S ] | ‘ 5.35 § \ 9
train i 4.20 g 08 [ Ternary W, (42K)=21 T D_
gauge N 30 G ]
P | 109 2 ® SMIBI34 (Nb 7.5w% Ta)
Heater N : T ® SMI-BI0S (Nb 7.5w% Ta)
L s 06 Binary © SMI-B32BB (Nb) .
- 1-0.40 E [ o SMI-B32BC (Nb) 1
Z
1 I HyH=125T.T=42K
270 (o bl a e
-0.6 -0.4 0.2 0.0 0.2
2 -3.85 Intrinsic axial strain
> *_E) -5.00 .
A. Godeke et al., Cryogenics
5 _ g 48 (2008) 308-316
? wire center ;
Strain %1 i /
gauge | g : : :
— * Strain characterization
€ .
Strain _52 and understanding of
auge 2 — :
ol 15 2 % state-of-the-art Nb,Sn

Cross-section (top)

conductors

A. Godeke et al., Ph.D. dissertation,
University of Twente, 2005.



Understanding strain limits in state-of-the art Nb;Sn UNIVERSITY OF TWENTE.
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P. Gao et al 2020 Supercond. Sci. Technol. 33 125005.

of state-of-the-art Nb,Sn Rutherford cables



BOX experiments as study example of Nb;Sn Rutherford cable
interaction with impregnation materials
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* Controlling training in Nb;Sn Rutherford cables
is key to the success of high-field accelerator
magnets.
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M. Daly et al., Superconductor Science and Technology, vol. 34, no. 11, 2021
M. Daly et al., Superconductor Science and Technology, vol. 35, no. 15, 2022
S. Otten et al., https://arxiv.org/ftp/arxiv/papers/2211/2211.10213.pdf. 5



Superconducting wire characterization methods

* |. measurements in parallel
magnetic field upto 15 T.
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Superconducting wire and cable characterization methods

* AC losses and mechanical properties up to 320 kN « AC loss in transverse b
direction; VSM or SC
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* Microstructural analysis

* Training

* Electromagnetic characterization
* Wire and cable mechanical limits

* Design and execution of dedicated experiments




