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We evaluated the effect of joining process such as contact method, shape of joined
area and pressure on the electrical property of Bi-2223 superconducting tape.

It was observed that the current capacity was reduced at the transition area of the
joined tape and was significantly dependent on the uniaxial pressure. The lap-joined
tape, fabricated with a pressure of 1,000-1,600 MPa, show the highest value of
current capacity(80-90%) of the tape itself. It is believed the highest value of current
capacity results from improvement in core density, contacting area and grain

alignment, etc.

In addition, the irreversible strain(eire) for the joined tape was measured to be
0.1%, smaller than that of unjoined tape(&ineyv = 0.3%). The decrease in the strength
and irreversible strain for joined tape is believed to be due to the irregular
geometry/morphology of the transition area of the tape.

1. A2

19874 NRAXNE XEe| Yoz olslo] =
e HES clekst M7 Agxem 28
57| g5t Ul LIS AEED UACH B
3 DLENE MBI S8E = U= MY
ol 35|, WA7), RE, 0lOUE, $ig)|
So0| Yoy, 023t MA7|7|E YEXoR S8
517) YsliMe XS Mol HEtol T4 ojH,
et HEet Mol S HEROAM HIIH, 7|
A 9 9= EMo| 550} BiCk

HM7IH, 7|AE Y AN SMo| 560} sl
0lRE AME F2AY7|E MZE o HERN
EXM80| WAsH MM MM MNFUSES
UaAFIOR EXMB0| 258 HET|IS0| MY
sjofo} 511, MEte MEZEL WHEE &Y
ol Wool AIRSo WMsH= 7|IAX SHom
FHaisolM BIx mClo| Yol £ Uck £3 F

ol Xeto] &A= Joule Hoff HX|EHAO]
gMslof MERS S48 ZaA7|7] mEoich
matM 77 Kol J71E, J1HS, 9X 548 o)
o5t EASHE U2 XXE 280 MM =
#=ojc}.

Bi-2223 Mxhef HelgtHoze
Resistive-Joint, Butt-joint, Scarf-joint, Lap-joint 2}
¥ 50| QIC} Resistive-joint = 0o|Sx= oE
S0 9IE(In), Wood metal, Pb-Sn S8 0|83}
of MAIE Falsl= wyolch stxigh ol B
sjoz= FEXEo| 10%107 Q cm M=}
=[7] mSo] MRI, NMR Z'2 gRFF B=ojiM
= Hg35P7|71 ojgig ool Ucip). st
Buttjoint 9} Scarf-joint #e J|ANoz ofst
o e flamentSS M2 MEsIH HEAIF
7} ofEd7) mRol crAMRjo] M85t 2etkst
c}. Lap-joint 2Hg2 T, Cial Mxjol 25 &
2 £+ U ZIAHZE EMo| 530] vt

-378-



oz di| Mol= Yeo|cl2-4]
asjez B ddjoME  Bi-2223 MAE
Lap-oint S o|8stel HEtsetg Jliestod
HE MNE HzsideH M3 JE2 0|
A= FEHFe g4, Jteiay HAHeZ
metstel Hetuxiel HoIH, 7(AE Sd& Eot

SIALCE

=Ee
S=

2. AEuy
ANE Botel ZEM0| BiaPbesSr2Caz2CusOx
(2223)7} E|== BiO; PO, SrCOs, CaCOs,
CuO 2UE8 NHMs| £gistoi &S (solid
state reaction)o2 H|=XsIC} daSFH2S M4
22i7iolM 505-835T Xl ofg] CAIE HM B
27A124 Sl AMelE stden ol COIt 8=
E227[0fA 865THX| S2A17 & 100412 Set
El7|Me|E §toi 2223 24U H=sCH
el 2o Jf7b FH$gl(cold isostatic
press, CIP)2 7I5t03 &Z 042 cm, 20| 85
cm 37|} billete= AME5I0 99.9%2] 2(Ag)
=9(0.D. 6.35 mm, I.D. 4.35 mm)ol| 2el50d
CiA] H2F Het2 Jsidch AlEg M) g
2 oE7] s 2sfio|E(swaging), it
(drawing), gtei(rolling)2X & vH=s10] #sict
718 Sof AlEe| mtrg wxlsin TS B
HAIZI7| fislol of BIA A2 o
10-15%2 3sion w3t F2HAE(250C, 308)
£ Hdsielch HTBAES SAHjet E2 b
200 um, 1.8-2.0 mm O[0§ AZIA|ZES 840°C, C47|
E710lM 50 AlZt2 dx{zlslo] 2HE MAE
N =35t ct. ‘
PIT(powder-in-tube)etgio g M=xg ZME M

Mol e XN AZE MXYE  ofAZIXE
(Nitto tape)2 23535t £ FH&EF g€y P22

DRsleAS, dajol, BRSO = HAN
(H202 : NH3 : H:0 = 125 : 125 : 1)0f] 'o&EA|
3 mEMZO 2(Ag)2 UFES HMAHSIUC
&5 =FTM(core)2 MB HEAF|D HERE
ar2 ciobst ofs{oz 71510 840T, 50-100 A
7t RAHAM2|E shc).

A HFE Hcritical current) 2 4 CEXHY
(four-point probe method)22 77 K, 0 T, 1 v/
on J|ZoZ WAL LHMBESSAHS AlHo|
Zalwei(bending straine REST 0|0 ME
oA xFzZtel wistel oTACL JEMHE:
Cherst BIZE 2t Cj23 sefo] sjo|3{2to|s
(bakelite)= 0|8310f RE3IH oM, 0-1.4%2]

s ool SMsidch MUAUVEE aksAlY
Jl(nston)2 0IB3t0] HHSIYUCL UMW,
WHEESY Se xuY 357e| AHczss

£H3sl0] HEULF HEIHACE
3. Zo ¥ nz
yetse sngd 528 2 oiXls

ol AHm HEg gy OE SNE
wislE mersty| s HaRe ®ag D

[
B loN

HstAct

EXg2 M2 FEEX Y= MR ¢
AXFo| cfEt HERE ZEdt AIEEAS 4
HRZe HIE ((a-h/l(ab)x100)2 LIERLU
ch(ag 13x) myas MxolM HERSFo o
2} H|¥eEHES(unjoined area, a-b), XNO|FE
(transition area, b-c), Z&H5tE(joined area, c-d)
oz FESIUCL

a2l 12 Jieiviso) mME SXEe psE
LIEIH Ziolck J2loM 2%0] ‘0 ¥, T2
Z H=8h HEMAolM 2 ef2i(140 MPa)oy
ME SHs0l 3 Yeikieu 40| SoEo)
ma2p SFE0| Bkstod 2F 1,600 MPaojM
80-90%= 7} =2 7S 2ojn, ol £ o 2
rado M= STS0| LAsHs FEE2 LIERERY
o} w2 atEolM EXS0| W UEE ol
= ojMx=x 24Zn HEFoA ZXZHEO
M2 2ds| HEX] FALD £3 HEAHO|
719 2223 ZFEo| (00¢)LEtem =AUV
WRoz mE=UC)

oj% ¢t¥o] 1,600 MPa2 ZEoigol et &
HMgo| gusls 22 2 W o EHTA
o aEEAzlel HENUN0 Hoix|n HEAW
of FEXoR 2223 HHES| abk YY22 Y
#Els Sy ABo0| U= U2 MzEHEC =
ot clesereo] St ofs xXEAe Uz
2223 Zygo Fetxxo| gat=lo] STE0] &
Jlsls HoE WOEICH56l

1,600 MPa o|ate] etoliM= glado] Bolet
of mzt SN0l sk FEs UEi=d
Ol &2 Y=o osf =Mz A TSR FAO|
o Algiel Ex&lH(sausage He)E AlEA|7| 1,
cralx orado] Eoletol mat of oM 2

= Fg(crack) = OfMZFH(microcrack)e] 3
7|2t =71 E71g ez ofat=0i]5,6], o|2{dt
TaojMagol ~ZDE Eob AXS| XFHX|

e Al

-379-



x}
sto] AATRE Z2aAld = US U=z &

=it

o 0 shape
s C shape

8

HO#B -~

I—e—i
{

L]

ot
oy

$ b ¢cd o 1

@9/ 1ab) (%)
o B8 &8 8 8

0 1000 2000 3000 4000
Pressing Pressure (MPa)
Fig. 1. Dependence of the ratios of critical

current of whole area (I(a-f)) to unjoined area
(le(a-b)) on uniaxial pressure
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Fig. 2 Optical micrographs showing  the
transition area of joined tapes with (a) ’ O’
and (b) ' C’ shaped window
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Fig. 3. Variations of retained critical current of
joined and unjoined tapes with applied
bending strain
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Fig. 4. Dependence of the ratio of tensile
strength of joined tape to unjoined tape on the
uniaxial pressure for lap-joined BSCCO tape
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