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Preliminary Design of Current Lead for 21 T Superconducting Magnet
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Abstract: Design of current lead for 21 T
superconducting magnets is presented. The current
lead is composed of a normal metal element,
conducting the current from room temperature to
intermediate temperature, and an HTS element,
conducting the current down to liquid helium
temperature. The metal element is disengaged from
the HTS element without breaking vacuum after
excitation. The optimization of the lead is performed
to minimize the thermal heat load when carrying
operational current with some margin. In order to
confirm the feasibility of our new design, the
intermediate joint between a normal metal and HTS
element is fabricated and the reliability is tested
during engage and disengage performance. The
effects of vacuum level and performance cycle on
the electrical contact resistance are also investigated.

Key Words: current lead, optimization, heat load,
superconducting magnets.
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Fig. 1. Schematic of a current lead showing pricipal
components (engaged state).
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Fig. 2. Cross—sectional view of the intermediate joint
(disengaged state).
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Fig. 3. Minimum heat load per unit current of
normal metal element with respect to the
thermal intercept temperature.
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Fig. 4. Minimum heat load of HTS element
with respect to the operating current.



Table 1. Design summary of current lead for 21 T
superconducting magnet.

Parameter

Description

Design current 290 A
Material Copper RRR=10
. Effective area 286 mm?®
Resistive - -
Effective length 256 mm
element - =
Current density 10 A/mm”
Heat load (engaged) 12.5 W/pole
HTS tape 1\}aterial Bi '2223/Ag*’A'u tape
Size 0.21 mm x 3.3 mm
HTS Shunt Material Stainless steel
Size 0.3 mm x 300 mm
element - 5
Current density 30 A/mm’
Effective length 300 mm
Heat load (engaged) 3.4 W/pole
Material Copper
Block Diameter 25 mm
Intermediate Stroke 21 mm
Joint Multilam He'lght 175 mm
1 Width 2.5 mm
ouver Current 16.7 A/louver
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Fig. 5. Current-voltage characteristic through the

Multilam with various vacuum level.
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Fig. 6. Required force vs. stroke during engage and
disengage performance.
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