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ABSTRACT

We fabricated BSCCO-2212 (2212) bulk superconductor by melt

casting process, and evaluated the dependence of the critical

properties on the temperature and cooling rate of mold and the pouring methods of melt. It was observed that the critical current (1)
of 2212 was significantly dependent on the pre-heating temperature of the mold. At the pre-heating temperature of 500°C followed
by air cooling condition, I, of 48 A at 77 K was obtained which was higher than others processed at different temperatures. In addition,
the I, improved to 132 A when tilt casting method was applied. The improved I is probably due to the fact that the tilt casting reduced
a turbulent flow of the melt during casting causing less porosity and more homogeneous microstructure. Critical temperature was
measured to be 87 — 89 K after the first heat treatment and it improved to 90 — 91 K when subsequently heat treated at 650°C in a

nitrogen atmosphere. This improvement was considered to be due to an optimization of the oxygen content in the range of 8.16 — 8.2.
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Fig. 1. Heat treatment schedules of BSCCO-2212 superconductor.
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Fig. 2. BSCCO-2212 cylinder with four voltage probe and Ag
current contact.
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Table 1. Variation of Critical Current of BSCCO-2212 with
Mold Temperature and Cooling Rate

Critical current (A)

Mold temp./
cooling rate  Bottom Center Top W}pk:
specimen

300/FC 10 12 12 11
300/AC - 37 - -
500/FC 37 41 57 40
500/AC 42 55 70 48
600/AC - 34 - -
700/AC 33 30 31 31




Lo F AR BSCCO-2212 2AEAY] A ot 439

Table 19 =22 oJE2r9 2§42 Yzz2Aqd uf
2 dAARHY AFAE e dAARRS d4
243 Yz wet & Aols Yehigit dIexs
7F 300°Cel Ag-olle YAAFIF 11-37TAZE #& e

HYow oALE7}t 500°CE Z713Hl wat JAAFZE

o] 37-70 A HAZ FFEHAL. 600°C 700°CE <Y
2EE F7MAE Afoles dASAHe] Zasden
P AEH B2t whgo] FAH] BY EXAo] 4 B

Aoz AARAY. dALEE Lz FAEA
90Kz ZAHACH AANRHOTEE 500°Ce] &

A7 dIdexg AlgdEtk
oﬂ%‘%& 500°CellA A F(500/FC) 2 FY(S00/AC)C. 2
Wzrek A4 AW AAe] AAIAFZEl Zhzh 40 A9} 48
AE YUEISTH Al ReEE ST AAAFIS 500/
FC A A sty S5, 28| darola 7zt 37
A, 41 A, 57A, 500/AC A HME 42A, 55A, T0AZ
Z4=o] FE AAAMY JAFe] MEg ARRY
v & FAEDLSS O 4 A}, I A|H Zo)urdk
9 dAEAH] IA AeolE HE=H o= F2EF
A EaEE Fek AlEdAe AA ﬂl*ﬂzﬂﬂ Eadst
A FEHRLS GEIE 2212 A $S0, Aol HE
2}H0](2212: 5.9, SrSO4.3.95)°ﬂ o] gt A (segregation) &
3 Aol e AR FEHAT 28 AW FuR
PAEG ol wom A AlHe JAELA FAS &
S 7HA=, ol dAIEARC] e Gl o AAA
Ao AAEA AFES ¢ T I 2HEZ £§F
oA 4d3 E8AE Fdty F2 %—24 Al Bxof #

N A2 YHEe zM% ZoEozHN AHE A
xﬂoﬂ Y e Az S ;% 5 &l H Hol gast A
o= #odnh

12 Ex2] A7k a5 Hoishr] Y8 Ay A7k
S 70N 7 A 1208 2Y 0.2 F7FAIZITE S00/FC A|H &)
749 UAHFILOl 40 AdlA 57TAR FAEA LT o=
2212 7 &3 AFETY A3 ol 2 R

LR

f L5 et r°"

o Lo

2 AgHEH,” A7e) dxE] ex 2 Al7hdSe g
A7t o oF g}
500/AC Al 9] S H(transverse plane)«] A 23] A}
A& Fig 3o YERASITE A8 EW F2l(Fig. 3(a)°l
Me A 2EEE 7R Al AR AXY
o] AAE= Jg=Ag AT F o, YH(Fig. 3(b)
2 Z=E 449y Z717F S7HEE FA19 718 (pore)
o] &} =7k Frtetnh E, 7)F 99 2212 2
dHES 7]13 SEIREAM A8 - A0t FAA s
< ojgdh B ¥¢ 7FE e 4
ARG zm ke flelo] AkY Fig. 4 A 34
o g5} AlRlo|th MR o g FzzA0 £x2|4}
2 (dendrite)® F/37 (columnar) 23 Eo| o] &4 3,
olglgt 242 F2A A w#dHE AA7IZ FF
o2 AR 7|AF ELE AL F JenzE A
a7 Aoj=]ojof gt
e W A4S XAEz B389
o 2423 Fig. 5949k 2ol AY &5 2212 Aol
FHHAAS F3A o 2% (second phase)S FE =
A gt 2By, JAIEA ] e AEY e 2

ol

Fig. 4. The dendrite microstructures of center area of transverse
cross section.
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Fig. 3. The optical micrographs of (a) surface and (b) center area of transverse cross section.
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Fig. 5. XRD patterns of BSCCO-2212.
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process.
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(a
Fig. 7. The SEM micrographs of (a) vertical and (b) tilt casting specimen.
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Fig. 8. R-T curves of the 2212 after Ist and 2nd annealing.
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