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The effect of SrSO4 on Bi2212 HTS tube
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Abstract

SrS0Os were systematically added on Bi2212 from 0 to 10wt to study the effect of Bi2212
superconductor tube characteristics. After mixing, the melted solution of Bi2212 and SrSOs was initially
poured into the cylinder type of steel mold preheated at 550C for 30min and rotated at 1000rpm.
Following that, tube was annealed at 840TC for 72hrs. The tube dimension was 60 in diameter, 60mm
in length and 2mm in thickness. XRD data suggests that there was no typical segregation phase
related with Sr504. Well textured grain with typical 2212 phase was observed and average size was
20im. The measured critical current and critical current density of Bi2212 tube added by 5% SrS04 at

77K were 495A and 202 A/cw respectively.

Key Words : MCP(Melt Cast Process), Bi2212, Tube, Critical current(Ic)

1LME

BSCCOAl ne&zxAEd HFHY S8y AFE
4= @771 Fobdd B d¢st Ha Axm, a2F
AT FHVIE AYgATAM w4E + de
gilg ADAFE HolFoEA wAgs HIEE
F glon, ¥gkrlel B3 ® 7| AYr)r)e B
of Hoju ANz #oH?, ). Bock $& A
290N, §F718 BiR2I2 R22AEAN FHE 94
22 o]43 MCPHOE A=zsld Al#e v
uwel 600~4000A/cm2 ¢ FAAFHUEE Ztevia
Ha st o,

B AFdAE MCPrIges & 48 £83tn
HAsE Feo FYdte FHYURZ HYsr) 9
dto] AAA¥YRE AN AA AFstAct oEn
Bi2212 A=Al 7AXN A71A A4l 7]
date Ao g SrS0F Bi2l2 el AU
e FRE Azsn JARFE 248 & A

$ Haste XRDE 4& ¥43t3, SEMeZ ni4
3 e BFsun.

2. M

Merckiite] 48 Bi2212 £9 100go] SrS0.&
Owt% S5wi%, Twi%, 10wt% ¥l-&8 H7stAY F
B FAE 29 EHog SIS0E SwinE 13
33 Bi2212 A i $E 84gT M5gl® =
st E3E Bge 13n fFELA2e W
E7HE AMEEe 1050TolA] 2083 &§38l9 &
AT &&A7 HEE UL, 1000rpme 2 343}
2" Fxo Faqrk. o] o AFHd o
A& WA staar 550TolA 3083 oLk
& AAAF 24& AT A FE8 & REE
B9 4Edd At g 12 AAEA 4
AR AFE ok

oo

- 80 -



| Powder preparation |
( Powder melting lbv HF -induction |
[ Mold preheatilmz & rotating B
[ Melt chargirllg_ into_mold B
{ Rapidly solidificlation & cooling |
{
| Separation from mold |
| Heat treatment at IOOl% oxygen atmosnhereJ
[ XRD, éEM. L |

a9 1L dAAY 49 3=

99.9%°} 100% 4k 917
atell A WA 300T7 l BE F AN fAEA &
o] 7hEAAAAN we S AAdESR A
ot ol AR Aol BAHI] NFAEe xR ¢
#H3 740C7HA st 5% FAMNN F gA
Bi2212 4 A4& 918 840C 7tA &% F 724
bRl F 740C A sk Y 28 AA
A dxE dAolrt

1000 -
840°C/T2he
PR 0.15C/min \g15Hmin
e TACShe TAPC! off
g 600
g 5°C/min
E 400
-
300°C24hr
200
5°C/min
] . . i .
2000 4000 5000 8000
Time {(nin)

29 2 9A 2AF

49 F 4L 44Y FRE RSy oy
o dAALZ WY g ANl U@ wd o
FE %A F RN G EUY & Aol 7 7
ol%g wstel RAAD AP ol A
AFE FAssch

|

4

>
i

£
3
it m}o

3. 4% & 3t
3& SrS0.9 A EEE Az Bi2212

AEH FHEZ 974 30mm, Zdo| 60mm, F4
QA AL} AL o] 8¢ FAAAY

I&EE
-
.

of

2mmel %l =,
A

% molay ARE B FUAG

Hotego] wel AzE Bi2212 KE
(a) Owt% (b) 5wt%

(c) Twt% (d) 10wt%

(e) 80g with 5wt% (f) 90g with 5wt%

19, 3 SrS044]

Y 4% A= A1H9 XRD #ele s SrS049]
A7 e Aagle]l ¥ A BiSrLlaiCusx A4S
e 2l )

9. 4 SrSO«& 0wt9s, S5wt%, Twt%, 10wt% 2
A7tstel Azd ANEL XRD HH,

- 81 -



29 5& 80TAA 7247 ¢ 9AY @ A B
£ SEM AHoZ B4 yee 3 waa w47
z7h AR

c) d)
2%, 5 SISO4E wit% HE AHAUkste] Az AW
9] SEM ARA
a) Owt%
c) Twt%

b) 5wt%
d) 8wt%

a9 68 SrSO.E Bi2212 ¥ 100gel 0wtd%,
Swt%, Twt%, 10wt%4 H7}ete] A2 Frst
Bi2212 £% 80g, %0g ° SrSO.& Swt%¥ 3718}
o Az FREL AAF dolo

2.0x10°
[t (3%,
o ot 5%,
Ry A b 5%, 840
5x10 5%,94.5¢
< 7%
3 [~ 10%
2 q.0x10"
2
g 1
[+
> c3
5.0x10" 1
4 4
00
0 100 200 | 300 400 500 600

Current (A)

2%, 6 SrS049) o] adet Az FREY o
AT (L)

Bi2212 &% 100g°) SrSO«& #H7tshA] edsk& o
FA#}E 1BAUT SrS0.E 5wt 10wt%E 7t

e W dAAFE 4 496A, 49543, Twt%
£ H71E RFERE 115A2 AdHoE e o] &
A ded ol dxe 3 713 A= A
abae] frilo] st A%yl QFoz ArmE
Bi2212 &7 80g, 90go] SrS0Q; H7t% S5wt%d uf
PAAFE 47 3194, 3BAR

Bi2212 100gel  SrSOs7F 0wt%, 5wt%,
Twt%, 10wt% A o Az8 Fro duzye ztzt
2.21c, 2.35cw, 2.2cr, 2.45cre) 3 #ote] ¥& =H3F
A% 2250, 2.39ciol Atk ol £FAE B F
4 o FAsE E&dFo] BF g2y gield,
YAXRFE FRY dHAoz Uy dARF 4=
£ S5lA/cr, 211 A/er, 52.3 Aleri, 202 Alcri, 142A/
crt, 157A/cnto] At

H o}
oA

ol
)]

4. 3 &

1) Merckiite] ‘& Bi2212 SrS0.&
0wt%, 5wt%, Twt%, 10wt% Hg HilsldFrsg
Azsct AzY FRE A7NE 9% 30m,
°] 60melx F7E Z2h 221cr, 2.35cw, 2.2¢, 245
e, 2.25cr, 2.39cm o] ek,

2) XRD ¥4 At SrS0.8 #rtakel Aaglol
HE A BiSroCaiCuOsx 4§ VERUISIST 840T
oA 724t T AAE € AHEe SEM AL
2 93 e & wdd AT BEEdA

3) SrSO4E Owt%, 5wt%, Twtl, 10wt% ¥=Z 3
7t JAAF FAAE 2z 113A, 4964, 115A,
495A, 319A, 375A°I%v. dAHAR HUEE #AZ
S51A/cd, 211 A/edt, 523 Aledd, 202 A/er, 142A/cn,
157A/crt ©] v,

e

#Atel 2
¥ d47e 21A7IZEE A7 RAgd A
A 24 =878 A ee] A7) A 9
3 Sy AU

-8 -



.l

1]

o
2

(1] E. M. Leung, A. Podriguez, G. W.
Albert, B. Burley, M. Dew, P. Gurrola, D.
Madura, "High Temperature Superconducting
Fault Current Limiter Development”, IEEE
Transaction on Applied Superconductivity, Vol.
7, No. 2, pp985-388, 1997

[2] C. Meggs, G. Dolman, T. C. Shield, J. S.
abell, T. W. Button, "HTS Thick Film
Components  for Fault Curmrent  Limiter
Applications”, IEEE Transaction on Applied
Superconductivity, Vol. 9, No. 2, pp676-679,
1999

[3] S. Odaka, S. B. Kim and A. Ishiyama,
"Development of kA-class Gas-Cooled HTS
Current Lead for Superconducting Fault
Current Limiter”, IEEE Transaction on Applied
Superconductivity, Vol. 9, No. 2, 1999

[4] J. Bock, S. Gauss, A. Hobl, D. Krischel,
M. Schillo, P. Schafer, "HTc¢ Current Leads in
Commercial Magnet Systems Applying Bi 2212
MCP BSCCO Materials”, IEEE Transaction on
Applied Superconductivity, Vol. 9, No. 2,
pp495-498, 1999

- 83 -



