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Transport Loss Characteristics of a Bi-2223 Tape in External AC Magnetic Fields
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Abstract — The transport loss of a Bi-2223 tape exposed to external magnetic fields

was investigated. The results

show that the transport loss is independent on voltage lead arrangements in case the magnetization loss is compensated.
A serious increase of the transport loss due to external AC magnetic fields is observed. The loss is described well by
dynamic resistance loss in relatively high fields, but another mechanism than the dynamic resistance must be responsible

for the increase of the loss in low fields. The transport

external fields.
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loss is also dependent strongly on the orientation of the

Transport loss, Magnetization loss, Dynamic resistance loss, External AC magnetic field.
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Fig.2. Shematic arrangement of the test apparatus.
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a8 5ol a2¥ 4olMet YT ARAFE A A
oM &A% FHEAE vehgid 29 59 FAREH
Bi-22236j0) 29 SAENL 3 49 AF ALH wdAA
2 945 aFAFo] g we FASA Fokste e
2 7 3l o9t & #4L FAYEAH (dynamic resistance
loss)olglt B £47)F(loss mechanism)o] ¢ste} =
AEEHY, 9% wFaFo| digh Bi-2223€ 0] L] @0
21 F7 & FAFEH(Qs)S H@)F o] ved F 9l
cH7.

T
Qun(B)= [ [Es()— Ea—o(D]i dt @

A714 Be ¥ wiAFE, TE BARFY F718, B ¥



Ene 99 2HAF B R B=0U AS @9Hel 7
Bi-2223elo] 2 o] & Mg, 23 v FAAFE 47
Vet 29 5ol AQ2) R 1Y 49 4T A% ZFA
F oA SR ¥ Bi-222380]Z 9] AF A - AF BAHL
Z5E AdE Bi-22236)0)Z 9] FAYELE Ao 2 1E
Wt 29 59 ARERE By ubsh o] % 15 mT ¢
2o R A dNE FHE FRELH ATE FAY
Edo] HEY A dAde AE & F AT, ol vuy 2
SR i Bi-2223H 0129 FHEEL FAYEY]
78 F ® 717Ye gAsz g @R 15 mTolge ¥
2H 2L gRAHHE €8 6 mTl daixe XY ¥
HEdol AME FAFEHRY dds 2 A& B 5 UL,
ol e ARAY dHelM9 Bi-2223dlolzo FHLEHL
FALEA o9 £ g& &47177 FdE AE gAlsin
Ak

10° ¢
F Edge,B_,,S0Hz, I =39 A
-1 L
5 107¢
Q o
8\ s
K 102 ¢
= F
7] 3L
g 10
g E
g 104 B, =100mTg
g EB, =50 mT
= 105 [B,= 15mT®
3 B =6mT B,=50mT
- ac
106 L. — P S |
0.1 1

Normalized transport current (I/1 )

a) TEXES F.
100
E Edge, B, 0,50 Hz, [ =38 A
o 10! F
S i
s 107F s
= F ®
> F s gd.00
g 10°F ss 02e%
= B, =100mT, o ® 0%
5 FB. = 50 m e g°.0°
S 104 [Pe ° °
g EB, = 15mT® ‘z o
i o
= 105 B-6mT® ° B=0mT
B, =50mT
10.6 -1 3 A L L PUUE SR T S T |

0.1 1

Normalized transport current (I/1 )

b) 45 ° ZAAMK(ZEe| A2,
296 4% 2 45° A Al Y FHEA
Fig.5. Transport losses for various field directions.

o WHAEON 8 Bi-222360) =0 FT LY BY

Trans. KIEE. Vol. 508, No. 6, JUN. 2001

MEANA AF uis}t Fo] Bi-2223e|0)Z9) HAZE F
A&7t g WE ez JdiEEe 28z dYFeE &
Wek7lel A Bi-222380] 27t A PEe AR AFY ¥ A
gAolge] HLE HoOlZ Zo HG AFAYLe] F8 ¥
g by Aghrlel e WAyl B FUFA AxE
Bi-2223e0]Z & dFA ol £ B FUBA o] Z Fof
FHY ¥l FE WEe] HAAT ¢F JMF AR 5 E
o 45 =9 AAAFOZRE Ho|Z Zo £ W 2
2E ZBYA He T s B wekM A 2d
= AYselE # Wskr)e A - AR YoIH FT8Y 2
Felzk B £ & Bi-2223¥o]Z o] FYF A % 45
o AR A7tE B¢ F3E $HEELE 19 69
a), bl 47 Jeddn. =¢ gRAFE A7eA ¥
efel A Bi-2223elojZo] m{ FHAR UL & B¢
ojZofjx YAHE FHEHE AVAAEL G 30, Y
Y 9Hg e Bi-2223olZe] dfidel R 1 F71 9 A
IAALA(QuE AQ)FH o] Yeid + Y1l

o uell I I (2— LIy
Quy= 741~ - 72+ =57 =4=2)

3

A7 uie VEFY FRAEE, L= AR olaiA Holx
9 YARDRE, L+ FEY F FTAARY HaxNEg g4
ehdith. Oy 69 a)ele AR)eERE Add Bi-22238H 029
AZIAAELE Aoz Ydehlich 19 69 a)o] 2Rz
B v} o] R Aol AR ¢ AH(B=0 TN &
g Bi-2223e0l 29 BAENL Astg ArAAEd &
Ase AL € £ UL, ol Bi-2WE 0\ Z9 Ar|AAEL e
s aeEA A&7 77 £d £471FYE FAER ok
g 2Y 69 A=Yy FAT gRaFy Avi(dE 89
B=50 mT)a} & Xg}® Bi-22236)0] X9} FAEH L Ra3}

< - Edge,1,=35A
® Field of 45 degree

S
\'3 1+ 4 Perpendicular field
g a O  Parallel field
E i .5A
i R s
2 A
= A
5 %Q Aa
B Lo
8 s,
E | c32 s
=)
Z ol g

i} o 4 i 1 J

00 01 02 03 04 05 06

DC magnetic field (T)

I3 7 ATNRL ARXIE 9EN,
Fig. 7. Field dependence of the critical currents for different
field directions.



RAPAMNEE 50BE 6% 20014 6A

10° ¢
 Edge, B,, =50 mT, 50 Hz
—~ 10 i Parallel field1, =36 A
= E Perpendicular fieldI ;=39 A °
(9] o
& C Field of 45 degree I, =38 A (4
E 102 3 ¢ ®
= f
g 10°E
I F °
<)
g. 10° 3 ° \ Perpendicular
g g
&= 108 3 45 degree
F Parallel
10-6 R T S W o | . i Y S S T
10
Transport current (A)

% 8 Alol3h XpE wWekoll chet S &4
Fig.8. Transport losses for different field orientations.

o) ware) FAglel BF JRAF ] AEHE AU AR/ 9
F2go] QZtEE FA¢rct o & AL B 4 Aok X9
22 19 69 A3 YT AF ¥AHBe=50 mD)ol ol
3 Bi-2223H|0]xe] EAEHo] 8G9 wike] Holx E
THYE A A o WS ol wpe} o Yol A
A FARE Frtske RAE B 4 AT ol I 7ol uEhd
Bi-2223djo] o] AAMF7E AX-XpAe] wEpe] Ao 774
el upet FA3] 47| dELZ Alejdr

a3 8l ¥ ZHRAFS] Wao] Bi-2223¢ o]z T4
&4 mAE A ddle AR AAEg Jehddth o
3 89 AAZHEY HE uvig o] HolX Zo Y 4R
o] g BAEH] 74 A2 A& ¢ F U, Hol=Z
Z3 o|f Aol o]FE Zol 45 £ EE 90 =2 F7E
watd FAEAL FA3 e A ¢ F 3, gk
Bi-222360] & AT HYLLo] oj83e HE g% 2
FAA 2% FAEAY FHE FE A dHAHE
Hed T RAF g Holx Zo) HYP Pgoz <
AYES ZAE AHYNE AA - AFdHorge s
1=

4.2 =
ol4e dA3g aotstd thgd Bk
) ZF 2R olgA Bi-2223Elolxe] FAEAL 9

Bapgel o zgEde] RAHI W 3 g9
gl F@3A FUT APPAE LA

294

922 oA Bi-2223l0] =] BAEAL
gRARe A7)t ARl weh des Fohem,
A 1 AR AeE FAREA ANHY

£47179 WA A A3 F9E E OE 8717

EAE A2 AtEEH

2y &
a

El

3) AF ¥ obHA Bi-2223H 0T 9] FA
B AP PP E gue JHe @
Holx o] £3% A% B¢ FHEYL
A3 ASuT o 10 AR 2 W

AR S A9 FdHAS

=

ri
&
it

dAre 2
2 =EL AgALRY Yoz FYHAY

dags

[11 §3%, aaw, A, {4, o)A F, ¥4, 3
Bi-2223€|0] 2 9} 7| &R AEY B4, A7 3=,
49B¥ 43, pp. 240-245, 2000.

[2]1 M. Ciszek, AM. Campbell, B.A. Glowacki, "The effect
of potential contact position on AC loss measurements
in superconducting BSCCO tape,” Physica C, pp.
203-208, 1994.

[B1 & A%, &9+, "4 ZFAF7T Bi-22238 o] = 9}
SAEA FAE Ao, AINALAAREH=EA, Vol
14, No. 3, pp. 251-256, 2001.

{4] J.J. Rabbers, B. ten Haken, HH.J. ten Kate, "Measuring
transport current loss of BSCCO/Ag tapes exposed to
external AC magnetic field,” Physica C, pp. 101-105,
1998.

5] srinl, H7A ¢, AT, A= W HolZ ujgo]
Bi-2223ej 0] 2 &) R 7| A AIEL PIAE G,

ZAE - AL FE3 =54, pp. 58-59, 2000.

[6] N. Amemiya, K. Miyamoto, S. Murasawa, H. Mukai,
and K. Ohmatsu, "Finite element analysis of AC
transport current and / or exposed to DC or AC
external magnetic field,” Physica C, 1998.

[7] ].J. Rabbers, B. ten Haken, F. Gomory, HH.]. ten

Kate, "Self-field loss of BSCCO/Ag tape in external
AC magnetic field,” Physica C, pp. 1-5, 1998.



Trans. KIEE. Vol. 508, No. 6, JUN. 2001

FEdWH R KB

19623 2¢ 109 A 19834 <d3igf A~
FE34 &9, 198693 A &d gy A7)
B8 FYAAD. 19959 UE Yokohama
National Univ. HAAEZHIE EHF
u}), 19863 ~1995d ¥ HM7idFE 2H
ELEEFAYEY AYATE 19963 ~E8A Add ANF  HE ISP

st 294 Tel : 041-530-1334, Fax @ 041-530-1333
Tel : 062-530-1748, Fax : 062-530-1749 E-mail : gsoocha@sch.ac.kr

E-mail : kwryu@chonnam.ac.kr

AT (E RS

1956 74 189 A 19789 Mgw I
TPREA £ 19829 F digtd A7
A7 EEH EH4(HAD. 1987d F g
M71Eeg (), 1918 ¥ Bath
W yEar @4 <AL BRIeT

4 E g EER

19743 39 249 Al 1999 2AHd A7)
83 9. 1999 ~3dA AGoigz o
e ANTE YAHA

Tel : 062-530-0748, Fax : 062-530-1749
E-mail: u9997029@chonnam.ac.kr

9% DERTO i B-2223El0|Zel BMAN 8N 25



