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Fabrication of YBa;CusO;_s Superconducting Coils with Polymer Binder
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ABSTRACT

One of the possible ways to make a flexible wire of high—Tc superconductiong ceramics is the extrusion of
a mixture slurry of superconducting powder with an appropriate pelymer binder. The fabrication procedure for
YBa,CusOy_; superconducting coils with this plastic mass is described. The major factors limiting the formation
of extruded wire are the binder content, powder size, and entrapped gas in the mixture slurries. The optimum
content of binder for both good flexihility and strength of wire was estimated to be 30wt% . The finer the powder
size is, the more homogeneous structure the extruded wire has. The vacuum degassing before extrusion was
necessary to remove the entrapped gas in as-extruded wire. The formability of wire depends greatly on the wire
radius and binder content. After burning out the binder and the successive sintering, the contacts between the
superconducting grains could be made. The resistivity vs.temperature behavior measured in the final wire
showed the transition temperature of 90K with narrow transition width, However, the critical current densities

of these wires are much lower in comparison to those of conventional bulk specimens.
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Fig.1. Schematic description of plastic extrusion of
YBa.Cuys_; powder-binder mixture.
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Fig .2. Heating schedule for a YBa,Cuy0s_ s supercon-
ducting wire made by plastic extrusion,
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Fig 3. ¥-ray diffraction patterns of powders (a]
calcined at 910°C for 12hrs, and (b) recalcined
at 920°C for 12hrs.
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Fig.4. Scanning electron micrograph of a calcined
powder.



Fig.5 Sintered coils of YBa,Cus0-.; superconducting

wire .
0.0 a.co
i\
0.0 - EER.
£ =
z. +— f 2 ma nIRE - 2
Ee ~
EL @
- R0+ Hzsa 7O
5 ]
g -
o = F t mm WIAS 5
E 3
g 2
=
wop 2,28
o L N
foo 20.0 ECI] 40 0 w567

BINDER CONTENT { wt X )

Fig 6. Radii of curvature of extruded wires hefore
fracture and their sintered densities as a
function of binder content.

AwA 7

0] 7}5’—,&-1 o]

oL:e-

(358)

Fig.7. A photograph of a extruded wire showing the
crater-typed defects{identical scale with Fig.9).

Fig. 8. A photograph of a extruded wire showing the
V-lyped defects{identical scale with Fig.g).
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Fig.9. A photograph of a extruded wire showing the

sound surface structure.

(5
Fig .10. Scanning electron micrographs of (a) surface
and (b) fractured cross-section of a sintered

wire,
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Table 1. The Density and Electrical Properties of
YBa.CuzOs.s  Superconductiong Wire  and
Bulk Specimen.

binder con | sintermg | density _ 1.

, . L TAK: i

tentiwt %0 | temp {0y | (g/em®) [A/om®)
wite 20 920 2.8 a0 20
bulk 920 3 82 a0 150
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