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ty. This new oxide type of superconducting material Background of the
Invention                       discovered by Bednorz and Mailer is [err]
which is called the [err]type oxide having a crystal Field of the Invention
5   structure which is similar to known perovskite type oxide. The
[err]type oxides show such higher Tc as The present invention relates to a
process for  30 K which are much higher than the known super- manufacturing
a superconducting composite, more   conducting materials. particularly it
relates to a process for manufacturing  It was also reported that C. W. Chu
et al discov- an elongated superconducting composite continu-  10  ered In
the United States of America another type of ously.
superconducting material having a critical tempera- ture In the order of 90
K In February 1987, and hence Description of the related art
possibility of existence of high-temperature super- conductors have burst
on the scene. Under the superconducting condition, the perfect  15
However, the above mentioned new type of su- diamagnetism Is observed and
no difference in po-  perconducting materials have been studied and de-
tential is observed for all that an electric current of a  veloped mainly
In form of sintered articles . In fact constant finite value is observed
internally, and  they are produced In batch by sintering a shaped ma-
hence, a variety of applications of superconductivity  terial having a
predetermined dimensions In a fur- have been proposed in a field of
electric power trans-  20  nace, so that no idea could be inferred
therefrom for mission as a mean for delivering electric power with-
manufacturing an elongated article such as a wire out loss.
continuously. Still more, the resulting sintered prod- The
superconductivity can be utilized in the field  uct is not only fragile but
also difficult to be deformed. of power electric applications such as MHD
power     Taking the abovementioned situation into consid- generation,
power transmission, electric power res-  25  eration, the present inventors
have proposed proc- ervation or the like; in the field of transportation
such  esses for producing sintered ceramic wires having a as magnetic
levitation trains or magnetically propel-  practically usable higher
dimensional ratio of length led ships; high sensitive sensors or detectors
for  to cross section without using organic binder which Is sensing very
weak magnetic fields, microwave, rdl-  a cause of deterioration of strength
and tenacity in ant ray or the like, in the medical field such as high-  3o
European patent application EP-A-0 281 444 entitled energy beam radiation
unit; In the field of science  " Process for manufacturing a
superconducting wire such as NMR or high-energy physics; or In the field
of compound oxide-type ceramic " filed February 5, of fusion power
generation.                       1988 and EP-A-0281 474 titled " Process
for manu- In addition to the abovementioned power electric  facturing a
compound oxide-type superconducting applications, the superconducting
materials can be  35  wire " filed February 29, 1988 In which a metal pipe
used in the field of electronics, for example, as a Jo-  filled with
material powder Is subjected to plastic de- sephson device which is an
indispensable switching  formation such as wire-drawing technique by means
device for realizing a high-speed computerwhich con-  of a die and then is
sintered. sumes very reduced power.                            These
solutions are themselves satisfactory but However, the critical temperature
could not ex-  40  the present inventors has continued to develop an- ceed
23.2 K In Nb3Ge which was the highest Tc here-  other process which can
produce a ceramic wire pos- tofore for all studies for the past ten years.
sessing higher strength and no breakage and corn- Possibility of existence
of a new type of super-  plete the present Invention. conducting materials
having much higher Tc was re-   Therefore, an object of the present
invention Is to vealed by Bednorz and Muiller who discovered a new   45
overcome the abovementioned problems of the con- oxide type superconductor
in 1986 [Z. Phys. B64   ventional technique and to provide a novel method
for (1986) 189].                                      manufacturing an
elongated superconducting wire- It had been known that certain ceramics
material  like composite which has high Tc, high stability as su- of
compound oxides exhibit the property of supercon-  perconductor and higher
dimensional stability in con- ductivity. For example, U. S. patent No.
3,932,315  50  tinuous process. discloses Ba-Pb-Bi type compound oxides
which show superconductivity and Japanese patent laid-  Summary of the
Invention open No. 60-173,885 discloses that Ba-Bi type com- pound oxides
also show superconductivity. These      The present invention provides a
method for types of superconductors, however, possess a rather  55
manufacturing an elongated superconducting com- low transition temperature
of about 10 K and hence  posite composed of a superconductor consisting of
usage of liquidized helium (boiling point of 4.2 K) as  compound oxide and
a metal sheath surrounding the cryogen is indispensable to realize
superconductivi-  superconductor, including the steps of kneading a 2 
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superconducting compound oxide  an extruder. with a binder, continuously
shaping the resulting     The binder forthe paste may be a mixture of poly-
kneaded paste into an elongated pre-form by an ex-  vinylbutylal (PVB) and
dibutylphthalate (DBP) as a truder or by coating technique, heating the
pre-form  plasticizer dissolved In toluene, or an aqueous solu-
continuously to remove said binder, wrapping the pre-   5   tion of
polyvinylaichol (PVA). The binder is removed form with a metallic sheet,
and then subjecting the  during the coated or extruded paste Is heated at a
pre-form wrapped with the metallic sheet to sintering  temperature of
[err]to [err]. operation to sinter said material powder.             The
superconductor which can be produced by Thus, the essence of the present
invention re-  the present Invention may be a compound oxide rep- sides In
that a series of unit operations of Shaping-  10  resented by the formula:
Binder removal-Sintering are carried out continuous-                [err]
ly. Namely, according to the present invention, a suc-  in which a stands
for an element selected from Ila cession of operations from shaping to
sintering can  group of the Periodic Table, [err] stands for an element be
carried out continuously, so that an elongated ar-  selected from IIIa
group of the Periodic Table and y tide such as a power cable or wire is
manufactured   15  stands foran elementselected from a group compris-
advantageously.                                   Ing la, IIb, IIIb andVIII
groupof the PeriodicTable, and Still more, the metallic sheath surrounding
a su-  w, x, y and z are numbers each satisfying ranges of perconductor
functions not only as a support for re-  [err]. The ele- sisting to
mechanical stress but also as a bypass cir-  ment a is preferably Ba and
the element [err] Is prefer- cuit in case that superconductivity Is
accidentally  20  ably at least one of Y, Ho and Dy. More specially, the
broken when it Is used as a power cables.         superconductor is
preferably Ba-Y-Cu-O system, Ba- The wrapping of the superconductor by the
met-  Ho-Cu-O system or Ba-Dy-Cu-O system compound allic sheet may be
effected by means of a convention-  oxide which possess the
quasl-perovskite type crys- al pipe forming machine in which the metallic
sheet Is  tal structure including an orthorhombically distorted supplied
continuously onto an advancing pre-form or  25  perovskite or a distorted
oxygen-deficient perovskite sintered body through a die so that the latter
Is wrap-  or the like. ped by the metallic sheet. Opposite side ends of the
The abovementioned type superconductors can wrapped metallic sheet may be
joined by means of  be prepared from a powder mixture consisting of ox-
seam welding technique.                           ides and/or carbonates
containing constituent ele- The metallic sheet may be made of one of metals
30  ments of said superconductor. The powder mixture selected from a group
of Cu, Ag, Au, Pt, Pd, Rh, Fe,  may Include optionally oxides and/or
carbonates of at Pb, Sn, Cd, Ti, W. Mo, Zr, Hf, Ta, Nb and alloys there-
least one of elements selected from a group compris- of. Copper and iron
are preferable because they are  ing V, Nb, Ta, Mo, W, Ti, Cr, Mn, Ga, In,
Cd, Sn, TI, Pb cheap and are easy to be deformed and stainless   and Zn at
a atomic ratio of 0.01 to 0.15 with respect steel may be used when
corrosion resistance is re-  35  to said element y. The material powder is
preferably quired. Ag, Pd, Rh and other precious metals are pre-
pulverized Into fine particles having an average par- ferable in such cases
when the control of the oxygen  tide size of less than [err]. contents is
required since these precious metals can  The sintering step Is preferably
carried out at a release oxygen at an elevated temperature. The kind
temperature ranging from an upper limit which is the of the metallic sheath
can be selected as a function   40  lowest melting point of a constituent
powder in the of superconductors to be produced.                powder
mixture to a lower limit which Is lower by 100 The superconductor has
preferably a dimension  [err] than the upper limit. If the sintering
temperature is in depth of less than 1.6 mm, because It is considered
lower than the lower limit, complete sintering reaction that superior
superconductive property Is observed  can not be achieved and hence the
resulting product only in the neighbourhood of a surface portion of the  45
will not have practical strength. To the contrary, If the superconductor.
The pre-form produced from the    sintering temperature exceeds the upper
limit of melt- paste composed of powder mixture and binder has   Ing point,
liquid phase will be produced so that the sin- preferably a thickness of
less than 2 mm by taking  tered body melts or decomposed, resulting in
lower- shrinkage during the drying/heating stepfor removing  Ing the Tc.
the binder and the sintering step into account.  50   The present invention
is also applicable to the The superconductor which can be produced by
other type superconductors including a compound the present invention may
be in a form of a tape hav-  oxide represented by a formula: ing a
thickness of less than 2 mm and in a of a wire           [err] having a
diameter of less than 2mm. When the super-  in which [err] Is Bi or Tl,
[err] is Sr when [err] is Bi and is Ba conducting tape is produced, the
paste composed of  55   when [err] is Tl, m and n are numbers each
satisfying the powder mixture and the binder may be coated or  ranges of
[err]and [err] respectively, p = 



applied on a support by means of a doctor blade. The  6+m+n, q is a number
which satisfies a range of 0 < superconducting wire is advantageously
produced by  q < 1, and r Is a number which satisfies a range of -2 3    5
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a single   According to a variation of the present invention, phase of the
following compound oxide or a mixed  the composite comprising the elongated
article and phase consisting mainly thereof:                  the outer
sheet can be shaped or deformed Into a de- [err]            sired
configuration such as a coil or the like due to the 5   higher flexibility
and self-supporting property, so that [err]                  the sintering
can be performed in the condition of the in which r is a number which
satisfies a range of [err]  coiled configuration or in a condition that the
coiled [err].                                          is supported on any
other conductive body. The exis- Now, the present invention will be
described with  tence of the sheath of metal or alloy also Increases
reference to attached drawing which illustrates an ap-  10  the deflective
strength. paratus used for carrying out the present invention.  In
variation, the wire-formed or tape-formed elon- gated composite may be
shaped or deformed Into a Brief description of the drawings
desired configuration such as a coil or a wiring line before It Is passed
to the sintering zone to produce a Fig. 1 is an Illustrative view of an
apparatus which  15  shaped superconducting article. This deformation or
can be used for manufacturing continuously a super-  shaping can be
effected without any damage of the conducting composite according to the
present inven-  material powder since the material powder Is sur- tion.
rounded and supported by the high-strength flexible The apparatus shown in
Fig. 1 includes a contin-  or self-supporting metallic sheet. uous furnace
being provided with two heating means  20  Now, we will describe an example
of the above- at a binder-removing zone 12 and at a sintering zone
mentioned process according to the present invention 13. An elongated
pre-form 14 is produced from a   in reference with a special example. paste
comprising a material powder and a binder by    At first, powders of
[err]and CuO each conventional extrusion technique or coating techni-
having an average particle size are mixed uniformly que such as a doctor
blade coating process. The pre-  25  in such proportions that the elements
Y, Ba and Cu form or a shaped tape or wIre 14 is supplied to an inlet
satisfy a composition of [err]in the final sin- of the binder-removing zone
12 from a coller 15. The  tered body. elongated article 14 unwound from the
coiler 15 is fed  The powder mixture Is sintered preliminarily at
continuously to the binder-removing zone 12 In which  [err] for 24 hours In
air to obtain a cake-like solid the elongated article 14 is heated at a
temperature of  30   mass of preliminary sintered body. Then, the solid 400
to [err] to remove the binder out of the elongat-  mass Is pulverized by
means of alumina balls in a ball ed article 14.
mill to prepare a powder having an average particle After the
binder-removing zone 12, the elongated  size of 4 [err]. The same procedure
as the abovemen- article 14 Is passed to a continuous lining station 16
tioned combination of preliminary sintering and pul- which is positioned at
the downstream end of the   35  verization is repeated for three times.
binder-removing zone 12. The continuous lining sta-  The preliminary
sintered powder thus obtained is tion 16 is provided with a drum 18 for
feeding a sheet  admixed with an organic binder consisting of polyvi- 7 of
metal or alloy to a guide 19 where the sheet 17  nylbutylal (PVB) dissolved
in a solvent of toluene and is wound around the elongated article 14. A
seam of  a plasticizer of dibutylphthalate (DBP) to prepare a the wound
sheet 17 is welded by means of a laser  40  paste. welder 20 so that the
elongated article 14 is wrapped  Then, the resulting paste is coated on a
support by the metal sheet 17.                            to prepare a
sheet having a thickness of about 0.8 The resulting composite comprising
the elongat-  mm, a width of 300 mm and a length of 5 mm. After ed article
14 and the covering sheet or outer sheath  the sheet supported on the
support Is dried, the sheet 17 Is then passed to the sintering zone 13
where the  45  Is further heated in air at [err] to remove the binder.
composite is heated at a temperature of 850 to [err]  The resulting sheet
can be used directly In the to sinter the elongated article. The
longitudinal di-  abovementioned apparatus so that the sheet or pre-
mension or length of the sintering zone 13 and the ad-  form is sintered
finally at [err] for 5 hours in oxygen vancing velocity of the composite
can be adjusted In  gas. such manner that the sintering Is performed com-
5  It Is apparent from the above description that the pletely.
present Invention provides a process for producing an The product 21 thus
obtained may be wound     elongated superconducting article of compound ox-
about a drum 22 for stock. In this embodiment, the  ide having higher
critical temperature continuously. 



pre-form possesses enough flexibility and self-   The metallic sheath
functions not only as a support to supporting properties, since the
elongated article 14  55  resist mechanical stress but also functions as a
by- contains the binder. The apparatus shown in Fig. 1  pass circuit In
case that superconductivity Is acciden- permit to carry out the sintering
operation continuous-  tally broken when the article Is used as a power
cable. ly at a higher productivity. 4    7                   EP 0 292 385
B1                 8 Claims
characterized in that said metal sheath is made of one of metals selected
from a group of Cu, Ag, Au, 1. Method for manufacturing an elongated super-
Pt, Pd, Rh, Fe, Pb, Sn, Cd, Ti, W, Mo, Zr, Hf, Ta, conducting composite
composed of a supercon-       Nb and alloys thereof. ductor consisting of
compound oxide and a metal   5 sheath surrounding the superconductor,
includ-  12. Method setforth in Clalm 11, characterized in that ing the
steps of kneading a material powder of su-  said material powder Is a
sintered powder of com- perconducting compound oxide with a binder,
pound oxide obtained by the steps Including sin- continuously shaping the
resulting kneaded        tering a powder mixture of oxides and/or carbon-
paste into an elongated pre-form by an- extruder  10  ates containing
constituent elements of said su- or by coating technique, heating the
pre-form      perconductor. continuously to remove said binder, wrapping
the pre-form with a metallic sheet, and then subject-  13. Method set forth
In any one of Claims 1 to 12, ing the pre-form wrapped with the metallic
sheet   characterized in that said superconductor Is a sin- to sintering
operation to sinter said material pow-   15  tered compound oxide
represented by the formu- der.
la: [err] 2. Method set forth in Claim 1, characterized in that  in which a
stands for an element selected from Ila said metal sheath is fed around the
pre-form after  group of the Periodic Table, [err] stands for an ele- the
step for removing said binder or around the   20  ment selected from IIIa
group of the Periodic Ta- sintered material powder after the step for
sinter-  ble and y stands for an element selected from a ing the material
powder.                           group comprising Ia, IIb, IIIb and VIII
group of the Periodic Table, and w, x, y and z are numbers 3. Method set
forth in Claim 1 or 2, characterized in  each satisfying ranges of [ERR]
that the thickness of said superconductor is less  25  [ERR]. than 1.6 mm.
14. Method set forth in Claim 13, characterized in 4. Method setforth in
anyone of Claims 1 to 3, char-  that said material powder Include further
oxides acterized in that said pre-form has a form of a    and/or carbonates
of at least one of elements se- tape having a thickness of less than 2 mm.
30    lected from a group comprising V, Nb, Ta, Mo, W, Ti, Cr, Mn, Ga, In,
Cd, Sn, Tl, Pb and Zn at a atom- 5. Method setforth in anyone of Claims 1
to 3, char-  ic ratio of 0.01 to0.15with respect to said element acterized
in thatsaid pre-form has a form of a wire  y. having a diameter of less
than 2 mm. 35  15. Method set forth in Claim 13 or 14, characterized 6.
Method set forth in anyone of Claims I to 5, char-  in that said material
powder has an average par- acterized In that said binder contain
polyvinylbu-  tide size of less than 10 [err]. tylal (PVB). 1. Method set
forth In any one of Claims 13 to 15, 7. Method set forth in Claim B,
characterized In that  4o  characterized In that the sintering step is
carried said binder contain further dibutylphthalate       out at a
temperature ranging from an upper limit (DBP) as a plasticizer.
which is the lowest melting point of a constituent powder in the powder
mixture to a lower limit 8. Method setforth in any one of Claims I to 7,
char-  which is lower by [err] than the upper limit. acterized in that said
step for removing the binder  45 Is carried out at a temperature ranging
from 400  17. Method set forth in any one of Claims 13 to 16, to 700 'C in
air.                                  characterized in that said element a
is Ba and said element [err] is at least one of Y, Ho and Dy. 9. Method set
forth in any one of Claims I to 8, char- acterized in that said metal
sheath is made of a   5o  18. Method set forth In any one of Claims 1 to
12, 



metallic sheet which wraps the pre-form or the     characterized in that
said superconductor is a sin- sintered superconductor.
tered compound oxide represented by a compo- sition: 10. Method set forth
In Claim 9, characterized in that           [err] side margins of said
metallic sheet are welded by  55  in which [err] is Bi or Ti, [err] is Sr
when [err] Is Bi and is a laser beam.
Ba when [err] Is Tl, m and n are numbers each sat- isfying ranges of [err]
re- 11. Method set forth in any one of Claims 1 to 10,    spectively, p =
6+m+n, q is a number which sat- 5 111111 11111 11111 11 1111 *   C   L   M
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range of 0 < q < 1, and r is a number which  9. Verfahren nach elnem
derAnspriiche I bis 8, da- satisfies a range of [err].
durch gekennzeichnet, dam13dle MetalihOille aus ei- ner metallischen HMile
besteht welche die Vor- form oder den gesinterten Supraleiter umhullt.
PatentansprOche                               5 10. Verfahren nach Anspruoh
9, dmdurch gskenn- 1. Verfahren zur Herstellung einer langgestreckten
zelchnet, daB die Rinder der metallischen HMile supraleitenden
Zusammensetzung, die sich aus      durch elnen Laserstrahl verschweiSt
werden. elnem aus Verbundoxid bestehenden Supraleiter und elner den
Supralelter umgebenden Metall-  1O  11. Verfahren nach elnem der AnsprOche
I bis 10, hMie zusammensetzt und dis die Schritte sin-      dadurch
gekennzeichnet, dael die MetalihOlile aus schlieBt des Knetens sines
Pulvermaterials aus    efnem Metall besteht, des ausgewahit Ist aus der
supraleltendem Verbundoxid mit elnem Binds-       Gruppe Cu, Ag, Au, Pt,
Pd, Rh, Fe, Pb, Sn, Cd, mittel, des kontinuierlichen Formens der erhalte-
Ti, W, Mo, Zr, Hf, Ta, Nb und deren Leglerungen. nen Knetpaste in eine
langgestreckte Vorform   15 durch einen Extruder oder durch mine Beschich-
12. Verfahren nach Anspruch 11, dadurch gekenn- tungetechnik, des
kontinuierlichen Erwarmens      zelchnet, dm1 das Pulvermaterial sin
gesintertes der Vorform zur Entfernung des Bindemittels,      Pulver eines
Verbundoxids ist, welches durch die des Umhullens der Vorform mit einer
MetalihOlle   Schritte erhalten wird, die das Sintern mines Pul- und des
anschlielenden Unterwerfens der mit  20   vergemisches aus Oxiden und/oder
Karbonaten der Metallhflle umhillten Vorform eines Sinter-   einschileBen,
die die Bestandtelle des Supralel- schrittes um das Pulvermaterial zu
sintern.       ters aufweisen. 2. Verfahren nach Anspruch 1, dadurch
gekenn-     13. Verfahren nach einem der Ansprfche I bls 12, zelchnet, dml
die Metalihfille auf die Vorforn muf-  25  dadurch gekennzeichnet, daB der
Supraleiter emn gebracht wird nach dem Schritt des Entfernens
gesintertesVerbundoxid ist, das durch die foigen- des Bindemittels oder auf
das gesinterte Pulver-  de Formel dargestellt wird: material herum nach dem
Slnterschritt des Pul-                    awfpxyyOz vermaterials.
wobei a fir sin Element stbht des ausgewAhit Ist so      aus der ila-Gruppe
des Periodensystems, p fair 3. Verfahren nach Anspruch I oder 2, dadurch
ge-      ein Element steht das ausgewlhit ist aus der Illa- kennzeichnet,
daB die Dicke des Supralelters      Gruppe des Periodensystems und r fur
ein Ele- kelner ale 1,6 mm ist.                            ment stmht das
ausgewAhit Ist aus der Gruppe umfassend die la, lib, Illb und VIII-Gruppen
des 4. Verfahren nach einem der AnsprOche 1 bis 3, da-  35  Periodensystems
und wobei w, x, y und z Zahlen durch gekennzeichnet, dml die Vorform die
Form   sind, welche die folgenden Berelche erfOllen I 5 sines Bandes mit
miner Dicke von weniger als 2    w 5 5, 1 s x 5 5, 1 5 y s 15, 1 5 z 5 20.
mm aufweist. 14. Verfahren nach Anspruch 13, dadurch gekenn- 5. Verfahren
nach einem der AnsprOche I bis 3, di-  40  zeichnet, dalB das
Pulvermaterial auBerdem Oxi- durch gekennzeichnet, daB die Vorform die Form
de undloder Karbonate umfamlt wenigatens mines mines Drahtes mit einem
Durchmesser von wenl-     der Elemente ausgewghit aus einer Gruppe urn- ger
als 2 mm aufweist.                            fassend VNb, Tm, Mo, W, Ti,
Cr, Mn, Ga, In, Cd, Sn, 11, Pb und Zn In einem Atomverhiltnis von 6.
Verfahren nach einem derAnsprflche 1 bis 5, da-  45  0,01 bie 0,15
beziglich des Elementes y. durch gekennzeichnet, daB das Bindemittel Poly- 



vinylbutylal (PVB) aufwelst.                   15. Verfahren nach Anspruch
13 oder 14, dadurch gekennzelchnet, daB das Pulvermaterial sine 7.
Verfahren nach Anspruch 6, dadurch gekenn-         durchschnittliche
TeilchengrBe von weniger als zeichnet, dm13 das Bindemittel au~erdem
Dibutyl-  so  10 ,um aufweist. phthalat (DBP) als Plastifizierungsmittel
enthilt. 16. Verfahren nach elnem der Anspriche 13 bis 15, 8. Verfahren
nach einem der Ansprfche I bis 7, di-    dadurch gekennzeichnet, dam1 der
Sintermchritt durch gekennzeichnet, dml der Schritt des Ent-   durchgeffhrt
wird in einem Temperaturbereich fernens des Bindemittels in Luft bel
einerTempe-  56  der von elner oberen Grenze welche dem unter- ratur im
Bereich von 400 bis 7000 C durchgefffhrt  sten Schmelzpunkt eines
Pulverbestandteils Im wird.
Pulvergemisch entepricht bis zu einer unteren Grenze, die urn 100 C
niedriger llegt als die obe- 6 I   111111 IIIID IID  ll 11 IID    11
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6. Procede selon l'une quelconque des revendica- tions I A 5, caracterise
en ce quo ledit llant 17. Verfahren nach sinem der Ansprflche 13 bis 16,
contlent du polyvinylbutylal (PVB). dadurch gekennzelchnet, daBl das
Element a Ba ist und daB des Element ,B wenigstens sines der   6   7.
Procede solon la revendicatlon 6, caracterise en Elementb Y. Ho und Dy Ist.
ce que ledit liant contlent en outre du phtalate de dibutyle (DBP) en tant
quo plastif lant. 18. Verfahren nach elnem der Anspriche 1 bis 12, dadurch
gekennzeichnet, dal der Suprulelter sin  8. Procede selon Pune quelconque
des revendica- gesintertes Verbundoxid ist, des durch die foigen-  to
tions I A 7, caracterise en ce quo ladite etape de Formel dargestelit wird:
pour l'6limination du Ilant set effectuee A I'alr et 04(01.q, C6q)mCUnOpr,
A une temperature allant de 400 A 700C. wobei e Bi oder Tl Ist, a Sr ist,
wenn 0 Bi ist und Ba iht, wenn 0 Ti ist, m und n Zahlen sind welche  9.
Procede solon l'une quelconque des revendice- die Berelche 6 s m s 10 bzw.
4 9 ns 8 orffllen,  15  tions I A 8, caracteriel on os quo ladite gains me-
p = (6+m+n) ist, q sine Zahl Ist, welche den Be-  tallique eat falte d'une
feuille metallique qui en- reich 0 < q < I erffllt und r elne Zshl Ist,
welche  toure la preforme ou Is supraconducteur fritte. den Bereich -2 % r
5 +2 erfflit. 10. Procede selon la revendication 9, caracterise en 20
ce quo les marges laterales de ladite feuille mo- Revendlcatlons
tallique sont soudes par un rayon laser. 1. Procede pour la fabrication
d'un composite su-  11. Procede solon l'une quelconque des revendice-
praconducteur allonge, compose d'un supracon-    tions I A 10, caractbrise
en ce quo ladite gains ducteur constitue d'un oxyde composo et d'une  25
mltallique eatfalte d'un des mltauxchoiss parml gains metallique entourant
le supraconductour,    Cu, Ag, Au, Pt, Pd, Rh, Fe, Pb, Sn, Cd, TI, W, Mo,
comprenant les etapes de malaxage d'une pou-      Zr, Hf, Ta, Nb et leurs
alliages. dre de materiau en oxyde compose supraconduc- tour avec un llant,
fagonnage continu de la pate  12. Procede solon la revendication 11,
caracterise en malaxee resultantb en une preforme allong6e, au  30  ce qus
ladite poudre de materlau eat une poudre moyen d'une extrudeuse ou par une
technique de   fritte d'oxyrdo compose obtenue per les etapes revetement,
chauffage de la prformn eno continu   compronant le frittage d'un mllange
pulverulent pourl'eMlminatlon duditliant, enveloppementde Is  d'oxydes
et/ou de carbonates contbnant les 616- prbforme avec une feuiloe
mftallique, et ensuite  ments constitutife dudit supraconducteur.
soumission de la preforme, onveloppee avec la  3S feullie mltallique, A une
operation de frittage  13. Procid6 solon l'une quelconque des revendica-
pour fritter ladite poudre de materiau.           tions I A 12, caracdrlse
en ce quo ledit supracon- ducteur eat un oxyde compose frittb, represente
2. Procede solon la revendication 1, caracterisb en  par le formule: ce quo
laditb gains mltallique est amenbe autour  4o               wxryo de la
prbforme apres l'etape d'ellmination dudit  dans laquelle a representb un
Al6ment choisl lent ou autour de la poudre de matbllau frIttle,  dans l
groups lie du tableau perlodlque, A repre- apres l'btape de frittage de la
poudre.           sentb un Alement cholsl dans le groups lila du ta- 



bleau periodlque sty represente un 6lbment chol- 3. Procede selon la
revendication 1 ou 2, caractbri-  45  sl dens un groups comprenant le
groups la, llb, se en ce que l'epalsseur dudit supraconducteur    Illb et
Vil du tableau periodlque, et w, x, y et z est inferieure & 1,6 mm.
sont des nombres rentrant chacun dans les Inter- vallesde I =w55, 1 5x55, 1
5yS15, 1 5z 4. Procede selon l'une quelconque des revendica-     5 20.
tions 1 a 3, caracterise on ce quo ladite prbforme   so a la forms d'une
bends ayant une epalsseur de  14. Procede selon la revendication 13,
caractlris oen moins de 2 mm.                                    co quo
ladite poudre de materlau comprend en outre des oxydes etlou des carbonates
d'au 5. Procedb solon l'une quelconque des revendica-     moins un des
elbments choisis parmi V, Nb, Ta, tions I A 3, caracterbs en ce quo
laditepriforme  55  Mo, W, TI, Cr, Mn, Ga, In, Cd, Sn, Ti, Pb et Zn, en a
la forms d'un fil ayant un diametre de molns de  un rapport atomIque de
0,01 A 0,15 par rapport 2mm.
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385 B1                     14 15. Proc6d6 selon la revendication 13 ou 14,
carao- terisb en ce que ladits poudre de materiau a une talles moyenne de
particules Inf~rieure & 10 pm. 16. Proc6d6 selon l'une quelconque des
revendica-   5 tions 13 A 15, caractrWs en ce que Mtape de frit- tage est
effectu6e A une temperature dans Iln- tbrvalle allant d'une limite
supbrieure qui est le plus bas point de fusion d'une poudre constituti- ve
dans Is mblange de poudres, A une limits in-  10 fbrleure qui est
Inferieure de 100C A Ia limit su- perieure. 17. Procede solon lune
quelconque des revendica- tions 13 A 16 caractArIse on co quo ledit 6l6ment
i6 a sat Ba et ledit 6l6ment B est au molns l'un parmi Y, Ho et Dy. 18.
Procede selon lPune quelconque des revendica- tions I A 12, caracterise en
ce que ledit supracon-  20 ducteur est un oxyde compose frittN, ropresentb
par la composition: e4(01. q Caq)mCunOp-r dane laquelle 0 est Bi ou Tl, O
est Sr loreque e est BI et est Ba lorsque   est TI, m et n sont des   25
nombres rentrant chacun dans les intervalles de 6 5 m 5 10 et 4 s n 9 8,
respectivement, p= 6+m+n, q est un nombre rentrant dans l'Intervalle de 0 <
q < 1, et rest un nombre rentrant dans PIn- tervalle de -2 5 r 5 +2.
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