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Fabrication and performance tests of Superconducting magnet using Bi-2223 tapes

Ol &l HYUF", &I MY, A’

(Ho-Jin Lee*., Weon-Ju Kim*, Ki-Baik Kim* Sun-Chil Kwon*, Gye-Won tHong*)

Abstract

A protolype of solenoidal superconducting magnetl using Bi-2223/Ag multi-filamentary tapes was fabri-
cated and tested to investigate its performance in operation.  The Bi-2223/Ag tapes were prepared by
powder-in-tube methed. The solenoidal coll was made by a react and wind process and included a stack
of 9 double pancakes. The dimensions of magnet were 90 mm in height, 74 mm n outer diameter and
40 mm In clear core.  The maximum magnet field at the center Bo of the solenoidal magnet was about
0.12 T, and cntical carrent of the cal conductor was about 9 A at 773 K without external back-up

field.

Key Words(Z 2 80{) : Bi-2223 superconducting tape(Bi-z223 XX M), Solencidal magnet( & =0|=
XHALY . Critical current( 21 A4l &5 ). Double pancake coil

Eoge, 2Y A4 F AF GAet 29l vl

.M B & A7) el e BolA ufg Felsti A zto]
FYaht 2oy 2 2HEM FE5A 2dE
Bi-2223 Al A=A dALE7) 110K e QA9 g Aetd MEolnz 3d& A2Y oo
2 0E A vE] wou, AT E EA =8 Hygel 93 JAAFF TS e, g}
2 A Fatod izt Azt #1444 A B A4 (filament)§ 25 AA A 2o} H4H
slof 273k AYjA HEA S 7hxich olgh & MA ol M MAE o]Ldld ANE Y= HE
g ol &sted 2 AMzsh: A & e o Ay ZpAoll 2 wbABEtE Aprjapel o3& A mAe]
< 4 9o, 2% power supply & AHE3HA] AAFFIL 7HasA vl ey Mg Axd
QxRS AT AR 9 F U F R Az didte JAHF L WEkye G
(1], 28EA 1@ 2dT s A4 20A AT dZshe Ae Ao AMEsE MAE Azshed
o, FEA AL R w) AR e o a3 f-&3 287 93]
G lA AR Hago) Horng A 2HEAA Y # AFolM = 3TN HAE e oy 28 2F
W FUAZ AMEEte] 2 A HE 45 7 o, = M AE PIT(powder-in-tube) o2 |23},
A WES AFEeA] il YEV)E ALEsl ¢ ol Hlo]X MAE o] &3l 971¢} double pancake
20~30 K A& 2% Wtste AlRahis A E A AU g W4 ¢ ¥, Febobbing Fo] $Foz A
2% = 9long 289 vl¢ f2Y Rz A7}y F3td FolxolE AME Azt M9 AA
i glel{2]. AH ¢te] double pancake ¥Y A 3F & 181
I 2AE AAE HF dXe] F 2dE A 2] 2y &, £33 Y2 ¥ warming #AHE AXH
A o g A WE=A EAstgen, H{F dd 24
R R = A ot R B el T A QA HH 2 A71FE &4 R sAss
(A FA Gty 150, Fax o 042- ) AzE e 7)E wEE ULRME AT
8362-5496 E-mail © hjleel «rnanum.kaerire. kr) o vi&] vl WHol ZEg 9 20~30K AZE
19909 5% 32 45, 1999 69 30 AR A Wzhsled A& W8 (QAog §88A &

657



Bi-2223 Hlo]Z A& o] &3 LLEHL 24 Az 9

€ €+ 3d.
2, Y% XpII0| R Mxjel AR Bist

2 7ol o 40 mm HEE vy & YT
g ZAAEAM, A AL G 2%(77.3 K)ol ¢
0.1 THES AL 4§ 4 e &aleol= §
ol g AxaEdt. 37709 A4e = Bi-
2223 2¥E AAde ¢ (Ag) € HEAR ALg 8
PIT o2 Aasdet. U, 4 9 dxg
HHE F8 Bi-2223 I EE TUdA AP
M oF 15A ol o] YAMFE AUt eojT A A
9] #71E &Fo] 3.4 mm, F2AE 0.24 mmeoly, 1
789 double pancake ZYL ANEr] ¢
25~30 m HE ZHolo] M HolxE Fu|dFYrt
(4].

ANE 2ol 83t ZFE Y& A7 4%
PAAF HAslE datste Aol o R z
7174 o HdAe YAHF #LE A Y8l
Avtd vy FeME ol gl F R gap o]
AL o2 BUH split #elleols YL A%
gt Q)N zp7) B Ao ALg3dY. o] B
Ao} FrolA vbA r Hakel 9ol wE Al F
A&z x| BXE 2y 19 @i

AgL Mo MY B 4L Y% voltage
tap Tte]l Hul z7je] ALshE Fol YA
F AAAL LxA 4 92 Yoz YANFE &
Aatget 29 10A BEe] 9% A BN 1Y
F4 1 cm G9o0A 271 3e] Wtk oF 5% H Kol

Qo] 32, HOF, AW, AN, FAY

nf, o] 4L EHaA &= M9 voltage tap
e Al 1 cmE 283 XEsigc. 24 29 0
H 29M BKo| aprie] S718FE Maje YAA
FE N S gd2 g3 de] A4 B
ol 2§ 2}7)7e) 8= A$ 1 Hrgol M
A ol By 2pr)ge] spAE Sl vle) 2
Zlell AANF gtol AA #4dtm gk olg 2
& AAZREH, A7) ojAdE HE nE 2HE M
Mz MG Azt F, AH o FHA% F
A AL 2AE HAZ Az 2AM3es 2 2
e 71 Bok r ek 22 2] AR oF)
AR dARFI 2A %S g Ao Qad
=

=

3. Double pancake 3% M=

ZHE Aol 1uV/em, & TR AHE M9 o
ARF 71&9 A4 %43 G5 Yoo - & 9l
¥ Ed AFE BAR JHAE L, RS ALt
Y A 18 ol &3t A9 27 9 Y4e AYs}
AcH5].

Bo= J a Fl(a,  B) (1)

oA7\M Bow A4 FdolAde z W3 247139 A
7, JE Y 9y g 22 B AF, e = 2
Al el g A4 9 9 xR Ege] ulg FE=
field factorg Yeldck A4k A3 9] double
pancake Y WA YAy M9 Hol: <o

1M

&0 104 .
500 | 2 - dwrectional i grackent 091 .
sbout $%/cm n max range 0s.
L L]
400 .
» *a 07 .- . H : paraliel o tape surface
[CR. )
;e : : e
] .
g 200 = 054 Tome . om.
] a . []
3 L 04 . .
& 104
o
. 03 e e, .
. .
0 » . 02 H : perpendicular to 1ape surtace . .
1
100 T T T T
B T ooc 0.05 ot
0 10 0 0 4« 50 . ° o1

Radial position (mm)

Back-up field (T)

712l 2. PIT ¥e2 Az¥ Bi-2223 2HEAA

a8 1. RN ¢S split coilol A wbA

% Ao ME z W v W3l Fig.
z-directional field gradient along

radial axis in back-up split sole-

noid

GAAFE 7% &4 (717.3 K)

2. Magnetic field dependency of criti-
cal current of Bi~2223 supercon-
ducting tape fabricated by PIT
method(77.3 K).

Fig. 1.

658



18m, 4 HAFE 8AR &= A% "UAE double
pancake /Mg 970 E AL v

Double pancake ZY9 d4 WYL react
and wind ¥ioz 37789 A4& e PIT Wy
o2 Az g A& ALt 18m Zol F 9Im
Zol & <A bobbinel vlE} ol ¥& F ol& 1Y
A bobbin Fell A3 AeldlA F4 bobbinel
319L 3 % (layer) MG, old 20 pm 574
¢} Mylar sheet & tape AA7te] AdH 2 A48}
gk, o)¥A &9 pancake TYLE FM ¥ ¥
3JAl bobbin o wlgl Zel AW HANE A& &
Uz 719 158 A&ste] gagd 3 $ Abo)
o] A& 100#m 5742 Mylar sheetd AF231%
ot 2%y 33 ol AF WA 3 double pancake
B 2 epoxy A A& gt

=
oyl

Fig.

3. #141€ double pancake 22U
3. Wound double pancake coil

Double pancake YL single Yol w8y 21
7)ole] M7} BRI, 2 R HER NLE
%9 4 93 pancake IYtel HEE AH A%
of Al Al 3= Qlonig Azt ettt

o2 782} double pancake $& ¥ol WHgoR
2 %3l solenoid A& A Zate A5 2 dou-
ble pancake E°] HEZ AAHRZ Fixolx
7 A Ao dAAF= double pancake TY F
A 2L IAMNF @& e Tl osf A
v} A" Y A %4 double pancake ZYEY ¢

ARARE ZFHe YARFIL & SAR 9NE A
o] H& Y8l Double pancake ZUALO]
= o] ZA17} A ¥ glass fiber wovend ARE-3t

659

A7VHZAME R =FA Vol 12, No. 7, July 1999

Hoo, HEd AL o EA =2 gL A &
Rk F 12 1 p4V/ems ARBE #E vIEes
¥ 4% =Y A 7 double pancake Y Eel 7t
AL SxoMY YAXMF @& JYEIH R
oF 7~9A Aleo]9} gh-& Boja gluh.

B 1. 2} double pancake ZU9 YAAF @&
Table 1. Critical current of each double
pancake coil
DPC No. fe (A)
B dpe 1 7.8
B dpc 2 89
dpe 3 7.7
dpc 4 7.8
dpc 5 1.6
) dpe 7 2.0
- dpc 8 7.8
dpe 9 ) 1.8
*I)PC No. is the stacking sequence from

upper side of the magnet
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Table 2. Design specification of solenoid
magnet

Conductor : Bi-2223 tape (PIT method)
Field intensity at center : 0.113 T (77K)
Transport current : 8A(T7K)

No. of dpe : 9

Inner diameter : 40 mm

Outer diameter : 74 mm

Hight
Insulator :

90mm (including bobbin flange)
20 pm Mylar tape and glass
fiber woven

Bobbin material : copper
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Fig. 4. Assembled solenoidal coil magnet
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