Design of a large bore superconducting solenoid
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Abstract - We designed a large bore
superconducting solenoid as a source of
magnetic field inside liquid—nitrogen-jacketed
liquid helium dewar. The diameter of the
sample space in the dewar is about 10.0 cm.
Considering the space for thermal insulation
between liquid helium and the sample tube, the
solenoid bobbin has been designed to be 12.0
cm and the most inner layer of the solenoid
13.0 cm. The desired uniformity of the field,
which is ~%0.1%6 of the central field amplitude
deviation within ~5.0°*x3.6 cr with the shortest
dimension along the solenoidal axis, restricted
the length of the solenoid to be at least 41.14
cm.
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Fig. 1. Schematic illustration of the bobbin
and solenoid. 2h=12, 2a=13, 2b=15.7, [=41.14,
r=0.0857 (units in cm)

Table 1. Specification of the superconducting
wire used for the solenoid.

Company GEC ALSTHOM
Identification Billet n° 4/66

Length 4608m

Finished / & 0.857mm+0.00lmm/
bare dimensions & 0.794mm

Cw/NbTi ratio 1.8

Twist pitch 28mm to right

Critical current / refer to Fig. 3/
Hep / Tt 13T /95K

RRR ratio (300K/10K) [54
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Fig. 2. Magnetic field distribution of the axial
field component along the axial and radial
direction of the solenoid. The dot on the field
axis denotes the center of the solenoid.
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Fig. 70. Critical surface of the super-
conducting wire and peak field function of
the designed solenoid. Crossing occurs at 7.3
T. 290 A.

Fig. 4. Photograph of the finished solenoid
which has 18 layers each consisting of 478
turns. The winding speed was about 3~5

rpm.
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