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Analysis of Transient Magnetic Diffusion in a High-Temperature
Superconductor Tube
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Abstract
Transient magnetic diffusion process in a melt-cast BSCCO-2212 tube is analyzed by an analytical
method. The transient diffusion partial differential equation is transformed into an ordinary differential
equation by integral method. The penetration depth of magnetic field into a superconducting tube is
obtained by solving the differential equation numerically. The results show that the penetration depth
as a function of time which is somewhat different from the results by Bean's critical state model. The
reason of the difference between the present results and that of Bean's model is discussed and

compared in this paper.
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Table 1. Results of calculation depending on s.

case S to Nlmax Jmax ~Mimax
(A/ms) | (ms) | (A) (M [(A/emd)| (A/m)
1 450 12.1 | 5445 | 0.097 | 1402.7 | 3.505e4
2 600 94 | 5640 | 0.101 | 14586 | 3.645e4
3 | 2500 27 | 6750 | 0.1203 | 17709 | 4.425¢4
4 | 4000 1.8 | 7200 | 0.1283 | 1837.8 | 4.717e4
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Fig. 2. Current density vs. time for different

increasing rates of NI.
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increasing rates of NI
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