2003 &£ 8 H

F39%  He
799—802 7T

4 h % Kk

ACTA METALLURGICA SINICA

Vol.39 No.8
Aug. 2003 pp.799-802

Ca FEXT Bi-2223 BEWHMIER R
B (R AR ARSI -

£A55 FH
(PERERSBH RO, L 110016)

B B RANETMEFET 4 HAR Ca & &ay BSCCO 2223 MK, #HRT Ca B4xt Bi-2223 giafmen
MEHEAL. BORGSHH SRR, LR, M Ca SREHT 2223 MERAMES T HHOER SR, ERH
WEBRCHFIANTRENE Ca WEESHN. MAK, BB Ca SR T AREEBE RN & &, HHEHET M
EFBR K R REEE, EWNET ERsHEs.

XHif Bi-2223 @SwH, Ca 4B, wFisHhtte:

PEESAS TG132.2 XHEERINE A XEHS 0412-1961(2003)08—0799—04

INFLUENCE OF Ca CONTENT ON THE MICROSTRUC-
TURE AND TRANSPORT PROPERTY OF
Ag-SHEATHED Bi—2223 TAPES

JIANG Chunhai, QIAO Guiwen
Institute of Metal Research, The Chinese Academy of Sciences, Shenyang 110016

Correspondent: JIANG Chunhai, Tel: (024)23971976, E-mail: chjiang@imr.ac.cn

Supported by National Key Basic Research and Development Programme of China (No.G1999064600)
Manuscript received 2003-01-16, in revised form 2003-03-11

ABSTRACT 4 kinds of BSCCO 2223 precursor powders with different Ca contents were prepared
by spray drying method. The influence of Ca doping on the phase evolution, microstructure and
transport property of Bi-2223/Ag tapes was studied. It is found that increasing the Ca content in
initial stoichiometry can accelerate the 2223 phase formation and improve the transport I., however,
much more Ca-rich non-superconducting secondary phases were also induced at the same time. It is
supposed that Ca doping has increased the amount of liquid phase during the heat treatment, which
in turn improved the phase formation, grain growth and grain connectivity, hence resulting in the

enhanced current transport ability.
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ATHRS Bi-2223 HHMKABRRFEE, EHH$
BREAER Bi-2223 MR —1ETEREAM. 5 XH Bi-
Sr—Ca-Cu-O R RESFELUE, AMN—EEIFREEN
{2 ER, DARE &gy Bi-2223 4. Endo % [
XYW T BRGNS, 4 Bi Ml Pb JRFHh 1.84 ¢
0.34, RIFRGFE A Sr, Ca f1 Cu &8, BRELH,
2223 MAEHX E AL ZELN N BiigsPbg.345r g1-
Cag03Cus 060, B SEKYP. FEHREAHSBREE
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Bi; gPbg.4Sr2.0Cas 2CugO,. WANMEMEMNRES, BT
ERENE, FrivE i B E L FER g R Bib
Majewski ZA o) BRI, BEEBMIBRERRE, Bkt
Bi : (Bi+Pb) Lt R, ZE 840 TR Bi : (Bi+Pb)
RAEM LAY 0.81, MEEROHEBRENTS, X—HE
A AE T Hh 3 K.

HWFLLEY, BRMTERRERANITREZNHE
Bi-2223 M BEMLEAR, MAMU ETEXTTR
PG PHTH. B TREETHFTENERESEH
EERMF LB TN, RERSEMSHR
KEF. FH A& RO E R BT L
T oM R AL e RE A B R+ B LAY,

AXEEERETEAIENERT, REMHRTA .

2EHM A Biy gPbg.38r1.9Ca,Cuz 019 BIFIEM AT Ca
SRR Bi-2223 BB WHFHMEE L. RO
i 1 BB, A% S P R B RS R

1 XBHZE

ST TR T AR A Bi; sPbg.3Sr -
Ca,CusgOyg4s (£=1.9, 2.0, 2.1, 2.2) Y 4 FHIEERE.
HEFRR, B RS2 5ARER Cal.9, Ca2.0, Ca2.1
1 Ca2.2. 3 IMERHTREMERELIE, KA/ 4 FL
(Bi, Pb),SroCa; CuyOg (Bi-2212) K EABRIVILE K K.
MARPHEERHEA CazPb0y, CazCuO3, CuO %. ¥rEK
P BRE N 2.2 pm.

FHEVRHER B RS E (PIT) #4 61 % Bi-2223
Wt BARHIEEE LSRR (10] FRR. TRAMES
RotH 4cm &, 4 mm FEM 350 pm JE. SLIIEH,
837 CHEZSFTEMHMMBERLIERE. Fdin 4
XIE, -XEN 70 h. SRR FeEZ E% ARk
#, EAN 2 GPa. #HHAMMERHERE () EdirENE
W5 Ew A (77 K) fE.  Bi—2223 MHMAE
e X S MAIE (CuK,). & Bi-2223 H1
(0010) firgigAn Bi-2212 fHAY (008) A7 S AHEXT 3R &
FHE Bi-2223 M E LR M. HHHBREHEE R
48 (SEM) TiE. AR iR (EDXS) Ml kL
ROt Y.
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A1 AREHEE AR Ca SEMNEVIERAN X
SIERMTETE. 4 KRB EMESS (Bi, Pb)-2212. F
% Ca SR K, CaxPbOy MMMTHTIRMIREH g
iR, FAT, 7E 260=36.9° AMATHEARFEBIRE. X
ik [12], BhighAKE Pb iy Bi-2212 i, HEK Ca &
B, f# 7T Pb #l Ca (IR, £ THEM CarPbOy,
Wk Pb iy Bi-2212 L. KEMETREH, X
iy CaxPbOy 54 bHess 7 4 H FAy M AH 2 V1A
X%, MRAEXT 2223 HBAHELT AR EN B ERE

K.
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EA Bi-2212 R#ER Pb B8 (Bi, Pb)-2212, i
CaZ* 5 CuO K, H/ Ca;CuO3M, SHFER, %
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MEEME, HMEE T V& RMHETBAELRE.
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Fig.1 XRD patterns of Bij gPbg 3Sr1 9CasCu3O,045 pre-

cursor powders with various Ca contents (Arrow
pointed out the peak of Pb—free Bi-2212)
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Fig.2 DTA curves of different precursor powders
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Fig.3 The evolution of 2223 volume fraction in different

tapes with respect to sintering time
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Fig.4 The evolution of transport critical current of differ-

ent tapes as a function of sintering time

W. REAR, WHEHBKN Ca SEXTHHY . EHEF
BEMEW. & Ca2.2 Ml Ca2.l ERTHEMIERSE
#i. & Ca2.2, Ca2.1, Ca2.0 f1 Cal 9 5 I. 4
B9 59, 48, 34 F1 38 A, XBIWIGBEM A TEEMN Ca &R
MigE Bi-2223 MR WHMERAREREER. RITA
HEEH] Ca SREHE T HRF CaPbOy HMAER. 7
FER R ML B, LK CaPbO, MK T K
MARRPELE, BT REMWA, AT 2223
HMWEZSEK, MR T E AR EMEERY KT E
JCMERE. XFRERE G Ca2.2 f1 Ca2.1 HFHEH
HiERERARE. Wl 3 58 4, S8&8 L HS
HorArig 2223 MBS BARMEY, HETHH A RS R e
MR 2223 AW HLEFEBVNEKR. XHWIEHH#E—
#4046 BSCCO 2223 MigERALERCH, /5 2223
AHAT S BE X RS R R L AR e R A B

B 5a—d BRTH 4 KRG EEMERMEREH
BEHMAR. AFRaaiis EDXS figd (Ca,
Sr)2CuO3 (2 : 1 #8) M (Sr, Ca)14Cuz4041(14 : 24
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Fig.5 SEM photographs taken from the longitudinal cross

section of the fully processed tapes with Ca contents
of 1.9 (a), 2.0 (b), 2.1 (c) and 2.2 (d), showing the

increase of Ca rich second phases with increaing Ca
content
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), BE Ca WE A B 5 B0, BRHES Ca2.2
1 Ca2.1 EEESH I, BRARES Ca2.0 f1 Cal.9 #
W, EMMEMARTHFERAEEHE CatiirEIH
H, MERERK, FHCLMESTHREREY.

BBERTE BT, Ca S RAMEERIET KA HHH
BHER, EmfEHT 2223 M S5%k. B, HTE
LRI FFEEEER Ca, i Ca 55 Sr f1 Cu R4
. (Ca, Sr)2CuO3 H (Sr, Ca) 4Cuz4041, FrLATEHE 5c,
d PHFEREZME Ca WIEEFH M. WITME, XLLdE
B F RN AR ST R R BERAME. £
JEBIHEG Ca2.2 d1 2223 MBS EEPIT 95%, TIHX R
B I {55 XEHGE A LR IR, XRETRERHE S
HRRERNIESSRERH T ERBRERES.
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MR+ Ca & Bi-2223 HEERERS
HHH AR R, OGS SIE R B i RE B Fw
#w.  Ca HEEBEMESHT MHHRT CasPbO, HIFE
B, ETRW T RGBT R FEWBAERE T H
RUMBOLSHWE RE, BETHHRBRRERESN. |
ZREBAEBRRR T XEE B, BT #braks
FeaREE SR,
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