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

Hiroyuki Fujishiro? (Iwate 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 BT 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.

lÉÊuvyz´ì)�{|)}~abcY�{|��)

"#$%&'-H)8ð¤qraiÖw�wxyzSander

ÄXx÷aq�b�aYLM�ÀÁÂaÌ u£ilÄY

Ç�}M)*#+-K�STü¡¢�y MPSC ��øù

mYIJ-K)1N���m�(3)z¥�Y:;ÄX*#+

)��NlcXY����y:�(20)hY"#$)ã�a�

�+�§�g,u£Y3�N�n¢u£w"#$)ð3�

+�§|���y�2(21)¤IJ-K)1Na�èl½y2

��mwxyz

«¬a���r�¥¥,-opy*#+,-)����

�mY?D0EF8ðµ¶G|X%&'"#$-H)e-

abcü�~��y%&'�78�[ZmY�#��7ª

a��mw�6u£y�2aýþmwxy(22)z����C

D)� ÄXY"#$(�e-2�ye¡¢£#¤£©\

®)�78�8ðm�(23)z�)¥)"#$),-aX”¦

§�®f?#”2x�¨mx8?\)+\+©ª®*#+f

?#�pxwÓcY©p)*#+f?#2Xªiy*#+

,-�)¯"5�qm�(24)z

;2<2= DEFG2HIJ<<ëµ¶§#7\X*#+

,-�í�«)mIJ-K)1N����yaXYLMî

ïabyð3�í))ñl¬3|½y2òY®¯Âst

�6Öw��zx°a GM �{|a^©ªm�%&'"#

$2,-f?#)±W�q�z$]1#²f�+8�8�

3&k@�³ 76 µmE�´¬ P0µP4 a¶cºúY{�)

LM T0 2ý�·¸¹e(Growth Sector Boundaries; GSBs)|

º¥v�»¼)ý�·¸(Growth Sector Regions; GSRs)){

��Ä 9 mm)¼½|)LM T1µT4)*#+-K¡¢K)

XYOé5�îïm�z"#$ôÉLM Ts@40µ70 KE2

¡¢*#+-K}M Bex@3.01 Tµ5.42 TE�Zöu£�z

Çr}M)-K*#+�"#$¾¿)LMlôÉLMaü

¿m�KYÀ.ÁüÂcÃm¡¢m�@No. 1µNo. 5 pulseEz

IJ-KX PH )´¬(BT
P
)ÓbÄY"#$¾¿�Ä 3 mm

N)÷ÅÆ�L(BT
3mm

)�V7#^�>abcîïm�z

x»a Ts=40 Ka��m�!SmBaCuOW"#$�Bex=3.01

T) No. 1 pulseÓbÄ No. 5 pulse¡¢K)ÇÈ�|)LM

Zö T(t)�nvÉvq�zÊ]-K��(ZFC)ËÌ�) No. 1

pulse¡¢)KÀYT2, T3l\���NlÖw�7$�

x°<*#+,-aÓúy"#$�Í)yÎx

Fig. 3. Experimental setup around the bulk and pulse coil.
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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=33µ40 0µ15 ab and c

DOWA Sm X=10µ40 0µ20 ab and c

Gd X=40 10µ15 ab and c

Y X=0µ33 0 ab and c

NSC Gd X=33~50 10 ab and c

Dy X=33 0 ab and c

Nd X(422)=20µ30 0µ10 ab

Gd X=50 0µ30 ab

ISTEC Dy X=5µ40 0µ10 ab

Ho X=40 10 ab

(Nd,Eu,Gd) X=11µ43 0µ20 ab
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