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Design of HTS Magnet with Magnetic Material
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Abstract - This work presents
racetrack High Temperature Supercondu-
cting (HTS) magnet with iron plates to
achieve the maximum current-carrying
capacity and the simple shape that can
easily be wound and jointed. The shape,
position and kinds of iron plates are
chosen by wusing 3 Dimensional Finite
Element Analysis (3d FEA) considering
magnetic saturation of iron plates. The
racetrack HTS magnet with iron plates,
magnet having optimized current
distribution and initial magnet are
compared with each other through 3D
FEA, manufacturing and testing these
magnets. The measured performance of
the magnet with iron plates improved by
50% on the basis of initial magnet.
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. 1. Cross section view of the initial

magnet and HTS tape's dimension
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Fig. 2. B.L distribution of initial magnet
Table 1. Regression coefficients of the
predictive model
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Fig. 3. Cross section view of
the optimized magnet
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Fig. 4. Cross section view of HTS
magnet with iron plate
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Fig. 5. 3D finite
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Fig. 6. 3D FEA results of BL on the
line A-B
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Fig. 7. Photographs of each magnet
with
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Fig. 9. Experimental results of P3 at

each magnet
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