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Estimation of the Magnetic Field and the Critical Current of HTS BSCCO
Pancake Windings

AW % W& -2 &6 8%
(Myunghwan Koo « Myunghun Kang - Heejoon Lee - Gueesoo Cha)

Abstract — Critical current of the superconducting machines is limited by the magnetic field. When the magnetic field is
not uniform, it is difficult to estimate the magnetic field and the critical current. This paper proposed a method for the
estimation of the magnetic field and the critical current of the HTS pancake windings which can be used to generate the
high field magnet. A parameter which was needed to calculate the critical current of a BSCCO magnet with 10 pancake
windings was obtained by the experiment. Test which was carried out by using single pancake winding and magnet
consisting of 10 pancake windings shows the proposed method can be an effective method for the estimation of the
critical current of pancake windings.
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Fig. 2 Flux distribution of a single pancake winding
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Fig. 3 Flux distributon of a magnet consisting of 10
pancake windings
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Fig. 5 Cross-section and the constructed magnet
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Fig. 7 Magnetic field of a single pancake winding
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Table 3 Critical current of a single pancake winding versus C
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Cl 9Ad% | A%9m | QARFE | A%8=
(A) (mT) (A) (mT)
1 62.70 65 93.99 224
0.9 66.63 39 96.70 202
0.8 70.95 52 99.63 180
0.7 75.72 46 102.45 157
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Fig. 8 Magnetic field of a bottom pancake winding
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Table 4 Critical current of a magnet consisting of 10

pancake windings versus C

S A FHAH
C | gAds | Asd= | IAHF | 52
(A) (mT) (A) (mT)
1 34.83 140 69.91 469
0.9 3856 126 73.81 422
038 4272 112 78.02 376
0.7 4752 98 82.57 329
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