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Analysis of nested HTS magnets considering the magnitude and
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Abstract Most superconducting magnets which generate more than 20 T consist of nested magnets. A combination
of LTS and HTS magnets is conventionally used, but high field magnets which use only HTS magnets have been
developed recently. As HTS wires have very strong magnetic anisotropy, appropriate techniques should be used to
consider this effect properly.

The load line method has been conventionally used to design nested magnets for high field generation. Because this
method considers only parallel and perpendicular magnetic fields, the effect of their orientation is not taken into
account. In this paper, the actual orientation of the magnetic fields from 0 to 90 degrees is considered.

The critical currents of the two kinds of high field nested magnets designed using the proposed method are
calculated. The finite element method is used to calculate the distribution of the magnetic fields and the evolution
strategy is used to find the critical current which maximizes the central magnetic field.
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Fig. 1. Structure of high temperature superconducting

(HTS) wire SCS4050

Table 1. Specifications of HTS wire SCS4050

SCS4050 Unit
Min. Ie(77K, self-field) 106=+1 A
Average thickness 0.143 mm
Average width 433 mm
Laminate material Copper
Laminate thickness 2 x 0.02 mm
YBCO layer thickness 1.2 um
Min. bending diameter 20 mm
Max. rated tensile strain 0.45 %
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Fig. 2. Normalized critical current of SCS4050 according to
magnetic field angle
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