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Recent Development of Pulse Field Magnetization and Database of Thermal Properties
for HTSC Bulks

Hiroyuki Fujishiro™ (lwate University)

The pulse field magnetization (PFM) technique has been intensively investigated to realize the REBaCuO
superconducting bulk magnet because of the relatively compact and inexpensive setup of the apparatus compared
with the field-cooled magnetization (FCM). The trapped field Br by PFM is, however, lower than that by FCM due to the
large temperature rise by the magnetic flux movement. The enhancement of Bt over 5 T has recently achieved by a
modified multi pulse technique with stepwise cooling (MMPSC). The bulk magnet due to PFM is expected to apply
some engineering fields. In this report, we summarize the recent development of the PFM technique. We also mention
the thermal properties of REBaCuO bulks such as thermal conductivity, thermal diffusivity and thermal expansion and

introduce you the database (http://ikebehp.mat.iwate-u.ac.jp/database.html) opened on the Web site.
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(Superconducting bulks, Pulse field magnetization, Superconducting bulk magnet, Trapped field, Temperature rise, Thermal

conductivity, Thermal diffusivity, Specific heat, Thermal expansion, Database for thermal properties)
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Fig. 1. The schematic concept of the IMRA method.
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Fig. 2. The schematic concept of the MPSC method.
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Fig. 3. Experimental setup around the bulk and pulse coil.
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Fig. 4. Examples of temperature rises during PFM.
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Fig. 6. The maximum temperature rise A70,,,, for various B, and
Ts (No. 1 and No. 5 pulses).
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Fig. 8. The schematic concept of the MMPSC method.
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Fig. 10. The time dependences of the applied field pyH,(?) and the
local fields By (¢) at positions C, M and E for the (a) No. 1 pulse
and (b) No. 3 pulse applications..
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Fig. 11. The experimental setup around the bulks and the split-
type coil ("ab-plane cooled type" system).
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Fig. 13. The thermal property measuring system at low-
temperature and under magnetic field.
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Fig. 14. The thermal conductivity of various REBaCuO bulks.
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Fig. 15. The thermal dilatation dL/L of SmBaCuO bulks for
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Table 1. Specifications of the bulk samples of which the thermal properties were measured.

Company & Institute RE element (123):(211)=100:X Ag content (wt.%) Measuring direction
Y X=33~40 0~15 ab and ¢
DOWA Sm X=10~40 0~20 ab and ¢
Gd X=40 10~15 ab and ¢
Y X=0~33 0 ab and ¢
NSC Gd X=33~50 10 ab and ¢
Dy X=33 0 ab and ¢
Nd X(422)=20~30 0~10 ab
Gd X=50 0~30 ab
ISTEC Dy X=5~40 0~10 ab
Ho X=40 10 ab
(Nd,Eu,Gd) X=11~43 0~20 ab
Vol. 421, p. 517 (2003)
(2) U. Mizutani, T. Oka, Y. Itoh, Y. Yanagi, M. Yoshikawa and H. Ikuta,
K I-ﬁk “Pulsed-field magnetization applied to high-7. superconductors”, Appl.

(1) M. Tomita and M. Murakami:
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