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Fig. 1. The crystal structures of Bi2SreCan 1CunO2n+a+x with n=1.2 and 3,

showing coordination. At
eguivalent sites when n=3.
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__ Solid-Reaction Method

___Powder-Sintering Method
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L Melting Method
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Fig. 2. Grouping of synthesis processes for superconducting oxide.
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Fig. 3. Process of the powder-in-tube method of Ag-sheathed Bi-system
superconductors.

Table 2. Factors in Powder-in-Tube Method Affecting Critical Current Density.

Step in Process

Factors Affecting Critical Current Density

Raw Powder - Type of Powder Powder size Carbon s
material Composition powders diameter distribution content Impurities
Calcination/ . . . . s . . Number of
Milling Temperature Time Atmosphere Type of mixing Mixing time mixing
. . . . . Filament
Packing/ : Type of Packing Ag pipe Ag ratio or 5.5 .
Stacking Atmosphere packing density diameter filament g}%sqtigrl?utlon
- ) ; Total Drawing Final wire . -
Drawing Pass reduction reduction speed diameter Tension Lubricant
. o . Total Type of Final tape Lubricant.
Rolling Pass reduction reduction rolling thickness Speed tension
Heat treatment |Temperature Time Atmosphere Number
Pressing Pressure Tape size Number Time
Resulting - 6oo¢ . Sausaging or S Type of
microstructural ?é]grznigfragglii;e Density Alignment interface ((:})aritl[)eonrlt secondary
factors flatness phase
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Fig. 5. Heat-treatment schedule of the isothermal and oxygen pressure-
controlled process for the silver-sheathed Bi2212 tapes.
Set the temp and pO , Melting the sample Recrystallizing and annealing at constant pO ,
g- T=830 °C, 1h 15 min | 15° Cimin
v \\\
= T T=785°C
T=820 ° C —
40h
o s decated 100 ° Cth
/ pO,=6x10-* atm ogif system PO =6x10-7 atm
/ N
time
Imperial College-Center for high temperature superconductivity
A.L.Crossiey and J.LMacManus-Driscollf
Fig. 6. Schematic of the combined isothermal and isobaric processing
schedule.
a9 5= Bi2212 A9 A% 2 wHjgkst oM Mg HEIE AALE EoA] Bi2212
of 7} Y JIgFE ulx= 1:1 A 242 5 A4 21140 FE AU FEEEAH
g&t7] ¢ste] NEE Wyelvi(s). AT 2 9EN 1 Uee 20 % AARE YT
Al FEQl Bi2212 Fgo] REES 2 U oA EWEE HjgE Bi22127F A
A3 A 234E adn MAEE BESAI o AFHES st Pyoln
ol Al F97 e A Bdo] ¥ a9 62 5. o2 gz o] T¢
JA4E RREFHE eEe Gl AAUE ool FREgAHdA A 242
G ANLGe $EEE JudA A% 21 4oz shn Al 299 ¥ Aiz o
B oAl 248 1:1 o) ohdm egutel W o HAF Bi2212 F W ZHAL Ak
S0l FL& (Sr,Ca)Cu0s(2:1 ZhHeoltk stAl 71 wigkstE SUHA7)7] Yele] A




Bi-S$r-Co-Ca-0M DN2XMHE MAS MRIE

dxe] whHoltk(6). Y L=(8307),
Bol(6x10 Patm) oAl Gz st
E Wolyy] Al EZA NG
& Bi22127F AAF + 2:14 + QR F
o] Yolubr] At AFF F=
ol tprt Hy-ggo] dojupnl
CECERES S REEE R

S EHEGo] A o

]

oo ~N
% o

-

>
g

N
o T

)
ot
i)

28 e Ko o Lol i
> BB

]

X by > 7 b
rlo
N
>

Mo
50 12 A
N, oo w8
£ 2 o

2
I3
N

LoAe 2

¢ WstE =
Aol €28 B37] Ageiuy Moy
Al A sHA (6x10 %atm) o @M
7t NAE R P} olgA s e
£ 2:1 AEo AInkA Fr] wiE

_uolOEg
SLoZ N oB O ki gl 24 M e

o

2240 Bi2212 A& Wkt AA =
sl A9 watoz o] Fojx gl o]

e ALEGES F2HE Z RYE e
g7 wio AFHoE 7Hesr| T A
£29 W& oYt}

Fig. 7. Optical image for the surface of
Cu/ Bi1sSrCaOx mixture powder heat-
treated at 855T for 50 sec in air

(3) Y= F228H (Cu-sheathed
Partial-Melt Process) - Bi2212

M=
es%e Agd PITHE + Adel ¢
Av 54 A A BHE AHk &
) W] AzAl A0 At oyt
o

S EAZ ARGSL7] wEel] 2dE A
vl 3 75% ol &kl SHI
AFo] deate o AAge] At W

04 | 7 4

02 i ..

Resistivity {Ohm)

01 | s

00 |- L i 1 " 1 " L 3
[ 50 100 150 200 250

Temperature (K}

Fig. 8. Klectric resistance vs Temperature
graph of Cu/Bii3SrCaOx mixture powder
heat-treated at 855C for 50 sec in air.

ole} Ze AL mEstd FHo A
dAFLoAA Cug HAEAR AL A
A ZES @ Esta Fad e ddAd A
gslr] 9]t &8-S uHES S o] &5l X

1) Zst=d A FsATH2).
Cug IHEAZ A&7 Yalrle 2d=
AAQE Azxs7] 18 A8 Ao Curt
2bslel = A E sl dsokwt sty oo 4
g AW MelElE Cu0E 23 E &
CuO0f9 Fudezr o
els

1
S o
o]
e
N,
X
>
o
bials
it}
A
&2
rlo
%,
i)
>,

ds JgATE HE A4 ok
Aok, old Hed mEst
AL = Cu09 CuOE 9
A2 &(Ag) WA F(Cu) & AFE
Cu-freed 74|, Bi-Sr-Ca-0O
TEg ZEEY, A adt £e
TEI dAelsld AFEgA -0
Sk BiaSroCaCu20s (Bi2212)

A w1 Ao},

i N B SO

o O
c
Ao
=
ol
2

f
Moo fed L AL 2L o Y o 30 &

ol

Py kU ofy
o2
H o
Hor =

2 o2

o i

ANCO 238 1M 28 19094 78 35



AFF A Zxd AFEH Yok, 2dlx
9o AMA AT EE Business Com-
munications Co. Inc. XAl <jshd 97
ol 49637 dejold 98 =] 592
Wuk delo] dete APdAFECl 9.2%
2 vehion s},

A LR Ak el WE e o o] oy A
AFEE EXH Ha AFeagel dHeld u &
of A7 A] Fort F58HA ol e
A7} 2R k= vl gl ZA lAskA =@
ZoR dFEd wel COx 7tae] s Eol
mE X P A el FAl, A7l R e <obF

= % o &% usEds B

han IRRTE o H = O

A, o fdrdser ik Aried A
Al Tol ddEa o] FAEE AT 4+
JE WHoRE JduUr gy 2 o
S3 2 FR| A Ay AlEHE =
& Y, 4o AdHE RS 7=
A2ZxAE lEe] Bashy, 2WE 7]|&9
Z1dlo] H& pe2AE AA7|EL /1% I
T A =0l & S stk o ER
12 2AE 79 GHARY) &5 F7bH
ol x| A sfAde] A7} @ A& 4
el Tt

AAS] 2AE A1 Hab Frbeta glem
53] tiEAlz=Ele] §82 Hal $UIE A=
sl itk w9 CSAC (Council on
Superconductivity for American Com-
petitiveness) 9} 4<2] ISTEC (International
Superconductivity Technology Center), -+
#o] CONECTUS (Consortium of European
Companies Determined to Use Super-
conductivity) & AR 3] 19925 F
71Ho 2 <8l International Supercon-
ductivity Industry Summit (ISIS) & Al 5
2b ZloJeolA] 2000 e &= wlaro]l 469 2,
el 109 g, dEo] 29 gHR F
1529 "ddA 20109 7609 HEe &
AAS AT Ao g o231 o),

Ul AEAFY BEAAT 22xAx
AelsE =UAl 2010@ 3,30049¢Y FE9
Al #o] A" Aoz d="Hrt 203097t

d= | vl= | RE | 48 | AR 3
1995 61.7
2000 4.6 1 2 15.2
2010 18 2 16 76
2020 62 18 42 244
A9 meEAwAelde] T Mg FRi
g we 2

2010 | 20159 | 20206 | 20259 | 20304

A2 220 280 300 330 530

FH Aol 66 84 90 99 159

AR

o 3.3009 | 4,200 | 4,500 | 4,9509 | 7,950
(/)

T3l vl DOEY o= wEaw 2020
W o2 38 2AE AolE AAFRE
3009 2o o]& FHez Hy gloy o
H2 New Sunshine A& wa} 20104
FH AAE ALLS Azl 2050 7%
700~1000kme n2xHdx= S e
38 Aow d2Hi= 5 al
A FEE AESHC] FRE HY Aoz

ol SE vt}

3
i

)

o
I
|

1. Gerry George, "Detroit Edison to Install
Superconducting Cable,” Transmission &
Distribution World, 51 (1999) 40.

2. A, A, kg3, oA, e, “HE

Aol ol3t & Ho]E Bi2Sr2CaCu208

ar
[€]
Ax F oAz, @RzAEAeTN,

3. JKase, T Morimoto, K.Togano, H Kumakura,
D.RDietderich and HMaeda, IEEE Trans.
Magn., 27 (1991) 1234

4, K. Shibutani, T. Egi, S. Hayashi, R. Ogawa,

36 XFCO H2Io 1H 28 19094 78



Bi-Sr-Ca-Ca-0M DN XHE HNS MRINE

W

6.

10.

and Y. Kawate, Jpn. J. Appl. Phys, 30
(1991) 3371.

R.Funahashi. L Matsubara, H.Ohashi, K.Ueno,
and FL Ishikaws, Physica C, 295 (1998) 39.
AL. Crossley and J.I.MacManus-Driscoll,
J.Mater. Res., 13 (1998) 3680.

J. Akimitsu, A. Yamazaki, H. Saws, and
HFujiki, Jon. J.Appl. Phys., 26 (1987) L2080
H. Maeda, T. Tanaka, M. Fukutomi, and
T.Asano, Jpn. J.Appl. Phys., 27 (1988) L209.
K. Imai, I. Nakai, T. Kawashima, S. Sueno,
and A. Ono, Jpn. J. Appl. Phys., 27 (1933)
L1661.

E. Takayama-Muromachi, Y .Uchida,
Y.Matsui, M. Onoda, and K. Kato, Jpn.
J. Appl. Phys., 27 (1983) L556.

11.Q. Li, K Brodersen, H A. Hjuler, and

12.

T. Freltoft, Physica C, 217 (1993) 360

K. Sato, T. Hikata, H Mukai, M. Ueyama,
T. Kato, T. Masuda, M. Nagata, K. [wata,
and T. Mitsue, IEEE Trans. Magn.,
MAG-27 (1991) 1231.

13.P. Halder, J. G. Hoehn, Jr, J. A Rice,

M. S. Walker, and L. R. Motowidlo, Appl.
Phys. Lett., 61 (1992) 604.

14.T. M. Shaw, D. Dimas, P. E. Batson,

A. G Schrott, D. R. Clarke, and P. R.
Duncome, J. Mater. Res., 5 (1990) 1176.

xxjo|24

Bl ]

19663 3% 2644

19874 gty T 55KF
kel 1990 KAIST AHEF
ahabEe] (XA 19951 KAIST
AagstaEd (g dA g
AEA ] A

Rk

19599 109 944

19823 ekl Tl FUIAEF
ahbEe] 19873 Figt 7]
AaFeEA (A 1991d
ATt Aaepsr AF(F
vh) 1991-92W  ISTEC &%
1992-95 MIT Post.Doc. &
A A ATt AAATY.

@]

1965 89 194

1988 AMgigta s F71
AMast 9 19904 & Ae
) &

9 AR E(
A B MR AR

AT
951 29 7¢ Al

1986 Al-gAtdd) AH7]FE
%l 19913 A eddgw
et A7) FE TS (A4
199949 mdigw g
Az-Este 9 (9D 1976
dA-gdA oA AEAY d7)
ol &7l 1g%/AdAT

XMCO X239 1H 29 19994 7@ 37



