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Magnetization of Superconducting Bulks

Hiroyuki FUJISHIRO*

Synopsis: The applications of REBaCuO superconducting bulks (RE: rare earth element or Y) have been investigated recently

because of the enhancement of the superconducting characteristics such as critical current density J. and the trapped field Br. A

superconducting bulk can trap higher By of over 17 T via conventional field-cooled magnetization (FCM) and B1=5.2 T via

pulsed field magnetization (PFM), which has been intensively studied because a superconducting magnet is not used. This review

article summarizes the magnetizing mechanism of the superconductors, the recent activities of PFM conducted experimentally

and numerically, and the practical applications of several superconducting bulk magnet devices.
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Fig. 1 Schematic illustration of the mechanism of flux trapping
in the framework of Bean’s critical-state model: (a) FCM
(Bo>B*), (b) FCM (Bo<B*), (c) ZFC (B=B*), (d) ZFC
(Bex>2B%).
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Fig. 2 Schematic illustration of the concept of the pulsed field
magnetization (PFM).
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Fig. 3 (a) Time evolution of temperature 7(¢) after applying a
pulsed field of B.,=5.53 T at various temperatures T, (b) the
maximum temperature rise A7y, and (c) the trapped field By at
the bulk center. 29
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Fig. 4 The trapped field B at the bulk center and the trapped

field distribution as a function of the applied pulsed field B, for
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Fig. 5 Schematic illustration of the PFM techniques using
multi-pulse application.
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Fig. 6 The pulse number dependence of (a) the maximum
temperature rise ATy, and (b) the trapped field B® for various 7,
and B2V
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Fig. 7 The time dependences of the applied field tH,(¢) and the
local fields By () at positions C, M and E for (a) the No. 1 pulse,
and (b) the No. 3 pulse applications. **
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Fig. 8 The pulse number dependences of (a) the maximum
temperature rise A7, and (b) trapped field B for MMPSC. *?
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Fig. 9 The applied field dependence of the trapped field B, at
the bulk surface center for 7=0.01 s for various J, values (7;=40
K). The 7 dependence of B, for J=1.33 x 10° A/m* for a long

magnetic pulses (7=1 s, 10 s) is also shown. **
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Fig. 10 The time dependence of the local field B, and the
temperature 7T at the bulk center (=0) after applying a pulsed
field of B,= 6 and 8 T (J;=3.3 x 10% A/m?, 7=0.01 s). *©
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