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Fabrication, AC Loss Measurement and Analysis of Bi—2223
Conductors with Respect to Various Twist Pitch

G S G R N Sl T - A
(Mi Hye Jang - Yong Chu - Jun Hyung LIM - Jin Ho Joo - Tae Kuk Ko)

Abstract - In this paper. AC losses of Bi-2223 tapes with different twist pitch of superconducting core
were fabricated, measured and analyzed. These samples produced by a powder-in-tube method are
multi-filamentary tape with Ag matrix. Also, it's produced by non-twist and different twist pitch( 8, 10,
13, 30, 50, 70 mm). The critical current measurement was carried out under the environment in Liquid
nitrogen and in zero field by 4-probe method. And the AC loss measurement was carried out under
the environment of applied time-varyving transport current by transport method. From experiment, the
critical current is larger non-twist than twisted filament. And, the AC loss by Norris equation is higher
non-twisted tape than 13mm twisted tape. Also, it is confirmed that of AC loss of tape having

non~twist pitch are larger than those having different twist pitch.

Key word - Bi-2223 multi-filaments, AC losses, Twist pitch, Self-field hysteresis,

Eddy current loss, Coupling current loss.

.M = Al (hysteresis) £4-& HAA7]7] 984 Het
W E(filament)o] @HA& #FAAF R, HEH{coup
ling) AHFE HAAFI7] d8iME Y 2d=H4 I
ZWEE o7 &EY(decoupling) AlFI=2ZH 7}538
i, gAEYA 7] fEde Y 2UEAE EY
A E(twisting) $2324 AC £4& 34 +71 2
th aeln A= dAdA depdEe] ¥ X (pitch)
7t = mA =7 HAoler 2ug v IoH10)-[11].

T, Bi-2223 12 2HERAAY] RFELE
2A7171 A8 AAE EY2EATE dF =&
[121-[15]0] < Bxu=Ex Uk 2y AAng
DHE B sl &4o) TAEER oy
ARFUESY AC &4 93 AHFgF Fgo] o] F
oA ¢z gt

¥ o=gdAe did@En) 4AE AW (PIT
Powder In Tube)ell 2&iA ARAsH1 EHAE
(twist)3ts] g3 HAXE 7HA AAL 7hF A

gz 2AEAY HAd wWE dAAFESHL
492 (four probe method)22 HE HZ(zero

A2F A=A A8 electrodynamics) ¢l A3
AC 3l2H g A A(hysteresis) £48 MY uf gyizo
2 A 2dN1]-[2]& AHEEe AMysoA o &
Y B33 Zd(flat) 2AE AEW(stripyolAl e A F
%% Swanl[3]5 Normris[4lol 2l d7solAd st} o
gln SEAA Bi-2223 HelZu, o AT AC
&4 F2 A Aol g Rog W= Ho
(53-171.

EF, duoz Apaxdle] o3 Wde FYH2x §%
(flux flow), T2~ ZY({lux creep), HE ) E(matrix)
oAl HFleddy currents)&EF WY YWE
(Inter-filamentary)oll A1 2] # &% (coupling)&4-& o}7)
st Aew dA7Eox steH8]l-[9].

o]} e Ao ZAHMM AC £4& I3 4
P 2o dA7st Aysod 231 gled, 3)2H4E

* F 4 A Btk BRTSE MiEs -field)s} A A4 AEHdA AT, EH2E
“ I & B Rk £ETER BHLIRg X (twist pitch)oll ¥ RLFEAH L Bi-2223 A
"E R ORfEK SRS B - 4 Aol M4 A F(transpose current)ol] &% &AL A
SOFE & R OEk RETEH #g - 1T Hol &M AP (77 K)AEolA A8t
S HF : 20008 48 21H £33, &4 A4S Norrisdldl 97 AlEHolA
|H#SET ¢ 20006 118 11H sttt o)eigt o]&2]e] A%t AlEdolA ghat FHYe

EQIAE mx|E T2t Bi-2223 AA IR AC &4 HF L 24 589



BEBRWHE 49CH 1138 2000% 118

%k &4 dlolekg St slEY T
2. Ay

2-1 AA Az 9y

ZHAE Bi-22239] Z43°] BiiaPboaSrzoCaz2Cuso
O s7F | EE Bi03, PbO, SrCO; CaCOs# CuOE
Az ¥z HES(CHOH)I AAz23dE
(ZrOy BS &7 943 £ 24 A1 2 U(ball mil)
ARt 221 98 A, vEH I F 700~
855 T, 7] B37iolAM 24 A3, 3 3] dta AHYE
sttt 3tA(calcination)’t B¢ £4& ohA] o] #
A7l A 24 AlZE 800 TR ©7] Mg 3dgidh

olzigt B4 Ag FH(tube)(OD.=14 mm, L
D.=12 mm)oll BY3te FIA0 F 2=dolH 7 A
(drawing) ¥3& WHESAT =3, AF A dEH
4age 10 % o3z FAsgey, AF AA
1.75 7t HEE 34d AzE g4 Bi-2223 =3
= AA(wire)& HAF 7y 99 7HIAE AAR
7bEEL 2(Ag) FE IAF WHOD= 14 m,

12 mm)ol 37789 &7y HAE 44 o4&

TAaE 10 % vtez HF A4 154 mrtA
(drawing)dtSich. E3h Qdtd AA= 840 C, o
7] B9l 5041 AZH(sintering) A3t
AAe dA8 28 ¥ 139 2o dw 2@e o
317 goh

Az9 374 Bi-2223 Mol gdeE
EA7I7l 1% &=+ RPM 32~20007H4]
24& 41, A F FAEs d4E
A& 2 ‘;"74]% T A2FE 9o oA
EH2EANT]Y] 9% FX9 R¥EEE I9 2
o} oole} e AR oJd AF FAHL dste 3

i rﬂ-

EH
A
o)
il

¢

&
A o 8t7
A

by
mot N r° |>

1 €38 23
Table 1 Condition of heat treatment

=73 24
2= ¥ 4] (annealing rate) 5 C/mm
2 (annealing) 840 C, 50 h
Qxa =A annealing at O; gas
4 A v (sintering rate) 3.33 C/mm

% 2
Table 2 Characteristics of sample

3T =
AEo A
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Ag
8}73 (diameter) 0.05 cm
= 7 (thickness) 0.002 cm
7 o] (length) 5 cm
7 A & (filling factor) 22
EYAE 33X 8, 10, 13, 24, 30, 50, 70[mm)]
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Fig. 1 Processer of fabrication of multi-filaments.
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Fig. 2 Schematic diagram of twisting apparatus.
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Fig. 5 Microstructure of (a) non-twisted and
(b) twisted tape (pitch-10 mm)(1200 times).
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