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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 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 current 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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Fig 2. Current density vs. time for different
increasing rates of NI
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Fig. 3 Penetration depth vs. time for different
increasing rates of NI.

(]

Fig. 3& 9% fekolsd z2& AF9 W3
& 5ol g ARl 89 Ao wE Ft &
A& veld otk FiMez FAE AE W B
o] o3 FFZHE vEldT W1 RddAe A
E ol R A7 M7lel AT AAF
o2, 2(16)7 o] M¥Per 3Y HFI}F dgst
= A9 ARZQE AYor Fjo

27184 A o3 ARl AT W
g Aygoz WIsx gx, £ ¥ Zdo) A%
AFolgx AolE Holz Ut o] Aol
s #°l A& A% t] & A& Heol: WE, vt
Z7kgte] wel o mdzte] xelst FojAAM,
$=2500A/ms A E W male] HAFo|r}t zr|&

— 44 —



Magnetization, A/m
N w
N_ o w o

bt
o

------ e
05 e VN DY

tinéae ms C 1° 2

8. 4 NI 37180 o8] Hats Al 48 &
3

Fig. 4 Magnetization vs. time for different rates
of increasing NI.
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