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Abstract: We evaluated the effects of joining
process such as contact method, shape of joined
area and pressure on the electrical and me-
chanical properties of Bi-2223 superconducting
tape, Specifically, the current capacity of the
jointed tape was measured as a function of
uniaxial pressure, and the thermal shock,
bonding strength and strain tolerance of the
tape were evaluated and correlated to the
microstructural evolution.

It was observed that the current capacity
was significantly dependent on the uniaxial
pressure. The jointed tape. fabricated with a
pressure of 1,000-1.600 MPa., showed the
highest value of current capacity results from
improvements in core density, contacting area
and grain alignment, etc.

In addition, the strength of jointed tape was
measured to be 86 MPa. which is about 88% of
the unjoined tape’s strength. The irreversible
strain( € irev) for the jointed tape was measured
to be 0.1%. smaller than that of unjoined tape
(€ ivrev 0.3%). The decrease in the strength
and irreversible strain for jointed tape Is
believed to be due to the irregular geometry/
morphology of the transition area of the tape.

Key Words: Bi-(Pb)-Sr-Ca-Cu-O (Bi-2223) su-
perconductor tape. critical current, current
capacity, resistance to thermal shock, bonding
strength, bending strain. lap-joint, scarf-joint.
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Fig. 4. Optical micrograph of longitudinal cross
scetion of jointed tape showing the debonding
of su- perconductor cores.
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orel e HEtie] vhdAl o gkele] Hulghd
i} 2223% 0] HEado] Maje] Heolwbao w
¥l QS LERACE

1,600 MPa ol’el srelolqi= <tdo] =rhgtel ul

(o]
i
G FASo] dastt A vehlisy o)

-

wo o3 A mAal HEAEA ole] AWel BEipalg
(sausage @A) 3 A7l 3 window 7HE=HE]
of @ol 9l &(Ag)o]l 2ARA UHa ZEo] =g
AA wRAo R 2HFY 55S wWeste A
Wlo] 9l Zlog Almd 1} e
Z7Verel utel o] RRolM BAE = #FYE(crack) TE
il (microcrack)®l 279 $7b Fotd Aowm
(=18

T
e
=i
g,
o3
o,
)
o,
e
w2
il
-0
L

o ewl, olgl FA/mMFde]l £AaH Fob oA
8l 2 ¥ A thgt weak-
link[11]3& 2 9le 7
o i Aty .6 g we
Al Al Hebge] vzl o za ol Hol| A WAy
g gdo] A=Y dwiEoen Fd/mAude &
grel ol 4to]l EAet HEdE 4 gJomg Rulol A
} o il Hofck
Jlo ol

9

a9 6. 3P MAe] HolREola o] whay
o] $23= SEM ARz,

Fig. 6. SEM micrograph of longitudinal cross
section of jointed tape showing the induced
crack in transition arca.

o

H

1,600 MPa clste] deoa s HEHo gido] n
o] A9l cg Y Bdgo] © vA A9l
oz ‘my'e] HEN o] 7] Ao e oy

L e vla) 2HEAE0] AR Fe |
2l ¥ o9l o
00 MPa o249 st

o Y K
:Q_-G 10‘_‘4 )9.4
]
Mopls T
N
~ il
II B o
= o
o
2
5 =
2
;!“ >
)
ﬂ.r, rl‘
ro
L
P
ol
10
=
=
e
=
=
v

i

!
2
N
-
Ol
_
N,
fuic}
ol
-

¢
u

2
N
Y
N ﬂ‘ H
oole 2
ot 1
=
f

£
ERRR: S
g ol |0

¢

o2 & o

oft 1% ox St
e
oy
i)
)



P

A5}

Al 2fete} 303 9

2

I

o &

A )
OFCI RN

iy \.>|4_4
-
w~ =l

fm
12
o M

SN

(i
V

100

«©
o

]
(=]

O shape
[ shape

N
(=)

Retained | . ( %)

L 1 L L L 1 L

0 5 10 15 20 25
Number of Thermal Cycles

o

g 7. AFA Aol
el olAd AR kel Wk
fig. 7. Dependence of retained eritical current
of superconductor with "1’ Win-
dow shape on number of thermal cyeles.

st

1 3}

tape and v

100 unjoined ___

80+ -
P

joined

604

404]

Stress (MPa)

20‘;‘\

0 T T T T
10 15 20

Strain (%)

Aot v e A el &

3l

~ 4

Ok
(] 1 L1

8. Bi-2223 #
A

Fig. 8. Stress-strain curves for both joined and
unjoined Bi-2223 superconductor tapes.

Ao sA el EA48 wetslr] feked Hgd A
Hel Bt wmol HE &5 4 (strain tolerance)&
slo] HEshA e AlfHe] 547 vlasient. 313d
AlHE lap jomt Wl oaf AzEdoen ¥ win-
dow @42 & 1,000 MPagl 93 e Af& ol &
slact. 1l 8% HEe Al ﬁ‘i}'xl e Al
+H-HY & 3L e n

A H & Hgel HjHERE Aloje] Ho|F oA
gdors= Aow AzERen PR A= 86 MPa
vtebwgeh A g sk @2 AlEe HoJ AU dtol

M3
S

=

s -

N

2, UEM, YT

i

98 MPa®

o}

274 5] ]
o A)gtell Wekel 12% °
et WEHAe
boARel SHUE s

o ;g&ro

oft &
[

K
.2 2 go] HU7] )

Had A 1¥

! o

.

UW

oftt
o
. Jn

2
M
0

1
i

N

N
b
i

a4
b=
N
S

-
\

I
uli
-,

-0
=2
4

A

Eb

0.4%°14 1.
84% 2 7Had
A s

vl 7]
0.3% A=

Al A Fgkol
I

0.2% 4
[/ Tew 66% %
42% 72 2k
eht 4] et A

PR
o} ol
L4 AA

\

1(!

al

0.6% ¢l
1.0%AM e 1/Tew
vhebsteh, lA A Rakel (hasel
& (irreversible strain, e€ive) 2 <
oF 4 glrh. el ATl E 9
gy = 0.1%01]*1*r 1 dastr] Al#bsted | e
IL/IH, 88% . 0.4% ) A
o= /1

’}?_:6]'5_ Eh
il

Eh A‘} l(/lcn =
63%7

o)

b

&}

Eh

0%

o
AN

REER T

AAE s . =
= 1_01' & frrevis
LQ_

1D

e

5=

Joined Tape
Unjoined Tape

<&

85 8 8 8

Retained | (%)

3

00 02 04 06 08 10 12 14

Bending Strain (%)

16

g 9.
A A
Fig. 9. Variations of retained critical current
of jointed and unjointed tapes with applied
bending strain.
AeA B ol s
A ol A F3 vie} %
of @abol A WEH o
A (Ao ol 4 Al el
mk ol AelAel Aol

}\}-‘0 c‘>£1 o 7] =

ka3



6 SREE - NeFe=2X], 13, 2%, 19994 10¥

4.2 =

[

Powder-in—tube(PIT) A Z3 Bi-2223
AME scarf-joint® lap-joint WHo R Hstzm,

W o g

FTAMFd oo wpg A" 7AH HAe Wt
78kl ok

Lap-joint W o2 Haal AlHeA] 3 .4%—8— oy
%= el HE(140-4.000 MPa)dl w}d} 5-90% &
DAskA A slsked 1.000-1.600 MPaol a9
o] A FAEL o 80-90%= M A 4 El&*i”tﬂ

1
py V“—‘l Pl { ] /{7]'!‘;]9;‘\
=7 uﬂuv«&_ Fetet,

o] - = Alo] W 11 alzx] o}

Aol 3

7her e 22ow ‘ud '3 ‘wd windows ﬁfi}i"} /‘]lﬁ
ol A EA go] Aol Uy AL Hitye AdHE, A
Mol FUA ZAwEAY wE:Aw Lo nyxzxT o
ol e Aow #AHAT aelma FEAdde A
718 E4e meletd e © 1,000-1.600 MPa #¢le]
A Ebgte] A dEer ddd

o H 1
Lap-joint Wes Aad Ade ABLE: 86

=}
MPazA d3slA & Aldd vl& 12% A= a
gelor, ] }j M 8 (irreversible strain) & #E
Aajell A 0.1% 24 BlHEdAe 0.3% vlsf 423
ragk Aoz vepsdth 4@ AAe #x g9 A
HEE 4«1 e ol geAle] Ewdd g4 A
Hol| o3t oz Azt
@2
(1) High Tc Information Service, Vol. 6, No. 6,

June (1993)

(2] Joint Communique, 1994 International Su-
perconductivity Industry Summit.

(3) Otto A, Masur L. J. Cannon J, Podtburg
K, Daly D, Yurek G. J and Malozemoff A.
P, IEEE Trans. Apply. Supercond., 3, 915
(1993)

(4) Ohkura K, Muka H, Hikata T. Ueyama M,
Kato T, Fujikami J and Sato K, 1993 Proc.
ISS'93 (Hiroshima, 1993)

(5] J. E. Tkaczyk, R. H. Arendt,
Bendnarczjk, IEEE Trans.
p. 946-948 (1993)

(6] Hee-Gyoun Lce,
Kim, Myung-Youp Song, Physica C,
81-84 (1995)

(7) Jaimoo Yoo, Hyungsik Chung, Jaewoong Ko,
Haidoo Kim, Jian Sha, Physica C, 267,
p. 53-58 (1996)

(8) J. Y. Huang, R. Jammy. A. N. Iyer, and
U. Balanchandran, Journal of Electronic
Materials, Vol. 24, No. 12, p. 1793-1796
(1995)

(9) J. Sha, X. J. Chen, Z. B. Wang. X. S. Ye,

and P. J.
Mag..28, March,

Gye-Won Hong, Jong-Jin
242, p.

Z. K. Jiao, Physica C. 297, p. 91-94
(1998)

[10) M. R. Koblischka, T. H. Johansen, H.
Bratsberg., and P. Vase., Supercond. Sci.
Technol., 11, p. 573-576 (1998)

[11] Y. Yamada, N. Fukushima. S. Nakayvama,
H. Yoshino, and S. Murase, Jpn. J. Appl.
Phys., 26, L865 (1987)

[12) Hellstrom E. E, MRS Bull. (August), 45
(1992)

(13) J. Joo. J. P. Singh. and R. B. Pocppel,
Supercond. Sci. Technol., 6, p. 421-428
(1993)

(14) H3¥ 5, A4, 612, &z, dgs, 24953,
FAA, AT AN s TE =4 Vol 12, No. 4
p. 368-375 (1999)

A A A A

DA T (SFEED
974 129 2794 19984 ArF
b gt eyl 29 (ehah, &

5
Fojetel Al aFetat Ay

Al

iy
kil

e 9 (B4
1972 549 994, 1997d v
detn FEFHI FG ), A
Fohorel A1aA g3t A Abay

A 871 (i 43E)

1972 849 17«44, 19974 A+
digm  FEEIR £

19999 % dete Aidgeky ?;—
AN, A sueta A
SEE NS

T2 5 (CRERHS)
1961 129 644, 1984d AT
#lotm FHE g E (A,

1986 vl= ddFHidn F4F
o]
=

a3t ZQ(AD, 19939 v)% A
wol Bl HHA BT EIHE (FAD)
1995 % WgY d7d 9 olmz
TPATE AUATA, Ax Y
Wetm FEABFIY Tas



b5 (EGEER)
1962 69144, 19841 A&l
) A7lEEI &9, 19864 T
ek H7)ger EJQ(F A,
19919 & g dA71¥8y &4
(F&RrAl) 199141 ~93d vj= Super-
conducting Supcr  Collider lab.
Guest Collaborator, 1991%~95
WAt e 2R EA
g g, @ g 4714
A e oy pas

o

1z

o

40

=
s

BSCCO(2223) =Mz Mxjel X

(=13
B

3y A7



