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Characteristics of Bi-2212 Superconductor Tube
Depending on Heat-treatment Conditions
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Abstract

Bi-2212 HTS tube was fabricated by centrifugal forming and partial melting processes. Bi-2212
bulk tube has been optimized to achieve smooth surface and uniform thickness. The slurry was
prepared in the mixing ratio of 10:1 between Bi-2212 powder and binder and initially charged into
the rotating mold under the speed of 300~450 rpm. Heat—treatment was performed at the
temperature ranges of 860~890C in air for partial melting. The HTS tube fabricated by centrifugal
forming process at 830°C under the rotating speed of 450 rpm was highly densified and the
plate-like grains with more than 20 um were well oriented along the rotating axis. The measured Tc
and J. at 10 K on specimen heat treated at 890°C was around 85 K and 1,200 Alem? respectively.

Key Words : Bi-2212 HTS tube, Centrifugal Forming Process(CFP), partial melting,
Heat-treatment, Te, Jo
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Powder preparation
(Bi:Sr:Ca:Cu=2:211:2)
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Slurry ball milling
(2212:binder=10:1, 24 hrs.)
¢
Slurry charging into rotating mold
(400~450 rpm)
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Binder burn-out
(350C, 5 hrs.)
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Heat treatment
(860~8907C, 3 hrs.)
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Measurement of T. and J.
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1. Flow chart of specimen fabrication.
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2. Bi-2212 £eigls] €% #4.
2. TGA-DTA analysis for the
prepared Bi-2212 slurry.

w

&85

%8

i

]

T

L

of¥

rlr8°gi
O o

AlAe gAgleme ¥ 29 €
(TGA-DTA) 4d7& EUE 2R3 2
Zo) A AN ddyag A FFTL
A2 burn-out2 &R|ElY B APdM= F
7} AA JveEhE 350TE F3F @49
Astgdoh E3 86T BT Fd Hae
|50 dojur] AFee 2xolm, YHNAF
(CFP)A dxgle Hn&ZE 80T o4
A& o FAe] o3 AP FEHEe
Bg 2y 48 3yt veidch

a9 3¢ e dA" FHLERE #He
BAR 2= HEWe XRD 24 Ao
890TCA H& £53 AHE A

S

=30

il

1m

ol =

1_
o

& >
P
o o of o @ Py o o

HUHU()H

=,

FP
o}, 860~
Bi-2212 4

O

=S
A
iz



J. KIEEME Vol. 14, No. 7, July 2001

Tmax.890C

&
2 e
2 Tmax;880°C
L+l
= e =
—_ A PO Y " -
Tmax:870°C
O WLV 20 - U
26 (deg)

a8 3 g2 FALEE e FE OEUEY
X-ray 32 4.

Fig. 3. X-ray diffraction patterns taken
from the surface of tube with
different processing temperatures.
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SEM micrographs taken on a fractured
tube surface.

a) Tmax: 860°C, b) Tmax: 870T

¢) Tmax 880C, d) Tmax: 890C

Fig. 4.

E NHEL R &4 £xd @A 8 K o
Al ARG FaHE AL BRAFa Q)
o} 890CoIA HE £638 AU 90 K |44
ANA e A AFE Heled ol REFHA
Bi-2223 Z2xHEAe] EA8Ee FAoez wYT
wE, 880TCAAN HE £8%F AL 80 K 29
A FA3] AV|AFo] 7AEE ASE Hol Bi-2212
Aol A FEI}E AL ¢ F ddoy FEH
¢l Bi-2201 49 FEO® tail @S Hojn AV

A 72 KoM 022 yEEgH. 870TCHM F&
£48 AL & K oA A7ARe] HFaHE AL

2 wol Bi-2212 AY EAE FAT & Ao
dolZe Wma A ek ole obd Bi-2212
o) 88 AHA e AT Ak



Apbeiasiiad
AA.AA—AA—W pasaita
el
I's
)
o}
. i
g 5'11 { W 80°C
‘_-' 1 ] 4:890C
! ; ® 870C
F [
T T T T A T
L a 120 160
Tenperature(K)
a8 5 2E-AY FA.

. Temperature-resistivity curve.
3% 62 10 K(B=0 Tesla)el A =¥ 444
A AzZANHBES A7 (Current)-d H(Voltage) &
Fidolrt. 870C, 830TeA F& &5F A|HY
L AAAFTE 79 A, 85 AR Tha WA Ve
, 890TaA HE &&€ A8 120 AR vy

& 7he vhehdeh

@ W T 890°C A
4 ATmax: 880°C ! /
@& Tmax: 870C - ]
8- A v
Lo
B do
g Aoy
#d [
=] *o g
0 l/f*
T T T T T M T
[} 50 100 150 200
Current(A)

I8 6. 10 K(B=0 Tesla)olA 24€ AF-A 54
Fig. 6. Current vs. voltage characteristics measured
at 10 K(B= 0 Tesla).
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