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The effects of initial packing pressure and

repressure for tape type on critical properties

of superconducting wire
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Abstract

The influence of uniaxial pressing and sintering time on J¢ dependent on initial
packing pressure of silver-sheathed superconducting wire using powder-in-tube method
was investigated. It was observed that critical current density was increased with
pressing time for tape and sintering time under constant initial packing pressure.
Volume 9% of high T¢ 2223 phases were observed to be the highest when initial
packing pressure of 1000kg/cm® was maintained. Not only the development of the grain
size but also C-axis alignment perpendicular to the broad face of the tape was
observed.

In particular, the critical current density showed Gaussian distribution across the
plane when the sample of initial packing pressure of 1000kg/cm® had 3 pressing times
and 450 sintering hours. Consequently, it was concluded that the critical current density
was strongly depend on optimum initial packing pressure, volume % of high T¢ 2223
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phases, uniaxial pressing, texturing and development of the grain.

Key Words :

initial packing pressure, repressure, superconducting wire, tape, volume

% of high Tc¢ 2223 phases, Gaussian distribution, C-axis alignment of the grain

boundary.
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Bi,0,, PbO, SrCO,. Ca0, CuO, Ag 3N purity

R S
calcination T
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| weighing
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pressing

—

Bi:Pb:Sr:Ca:Cu:Ag
1.84:0.34:1.91:2.03:3.06: 1

810 °C. 245 wn ar

packing pressure (Kg /el )

0, 500, 1000, 1504, 2000, 2500
reduction ratio of cross section : 25 %
( final diameter: 1.0 mm)

thickness : 250 um

st time : 350 hr

{ 1
| heat weatment & repressinﬂ 2nd time : 400 hr
L

28 1 A A dAEE
Fig. 1 Flow chart of sample preparation
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Table 1 Pressing process for tape
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(a) 0 kg/em® (b) 1000 kg/cm’
(¢) 2000 kg/cm®

Fig. 2 X-ray diffraction peaks of super—
conducting tapes with initial pac-
king pressure(pressing times for
tape: 2)

(@) 0 kg/cm®  (h) 1000 kg/cm®
(¢) 2000 kg/cm®
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VOLUME 9% 2223 PHASE
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B =S Bi-2223 124 AAde] o)2o)Ht)
271204 Ed JAAFLEE e

W g 59 HAgx dxsm 1000kg/
cm’e] FHoA AAY As o] ™S
Hol 7hatdx AR YA ALt m Aol
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7t 8ol wE Bi-2223 me AL A
HAAeE el 27 404, 2729
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T5 Bi-2223 224465 288 ga

90
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——— <1000
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0 ; 2 A y
PRESSING TIMES FOR TAPE
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Fig. 3 Volume % of 2223 phases with
pressing times for tape(Pc : ini-

tial packing pressure)
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Fig. 4 Volume % of 2223 phases with
initial packing pressure(Tp : pre-
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Fig. 6 Critical current density of super- Fig. 7 Critical temperature of supercond-
conducting tapes with pressing ucting tapes with pressing times
times for tape (Pc . initial packi- for tape(Pc ‘initial packing
ng pressure) pressure)
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SEM images of superconducting
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