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Ba- Bi type coffp@dvRtroxi des al so show superconductivity. These
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cryogen h%d een indi spensable to realize superconductivity. Therefore, the
abovenenton g AL ound OXI des i n Whl ch supercon- 45 duct ivity

is realized in n| cheap cr en WI||
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the present inwantion conprise preparing a nateria wder, conpacting the
nmaterial powder@pdybwadteiktsie BinSisting Spowders dr&wbanua&cﬁsumm& attléhs?onfa b3l el%JnEh'ts
tering operation, the process is characterl zed in that said material powder
is one of following (A, (B), (C and 55 (D) (A) a powder m xture

consi sting of powders of elemental Sr, La, Cu, Ca, [err] and Bi, in which,
"[err]" is Smor Yb, (B) a powder m xture consisti ng of powders of
conpounds each containing at | east one of said elenents 2



EP 0 301 958 Bl Sr, La, Cu, Ca, [err] and Bi, (C) asintered powderobtai ned
by sintering preliminarilysaid powdeepb3ssteseBfA) or (B) and then pul verizing
the.resulting prellmnarlly sintered mass, and (D) a povvder m xture of said
powder m xturegff). gahd said sint ered powder (C), 5 . wher ei n,

an atomc rati QC)QEIi:%E pougar)oblﬁlnébby LlﬁEﬁﬂbLmﬁhln%sh@p&ﬂér%xm(ﬁfdr(%band then pulverizing
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respective el enents p05|t|on redé#’e?%(l-ﬂa@w 'tﬁ'é v9za crystal in a
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pre- deter m netVeJdune thatprdcize cankryif thé foliowirg fitorsiie indispshsabid inurdap® lobtain B sinldéed kanind
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range between ¥hé sbovementiofedprdlifingry sintbarglopdation §hoGIP B didoicoritrdlie brefiseBlin thé shte ynan-
sintering, poeraestoreticcamse atrte saroeeasdhi Ng | s preferably repeated forsev- eral
times to honogeni ze the material powder. ,The sintering tenperature is one
of the critical factors in the process for producing the superconduting
com pound oxide, so that the sintering tenperature is controlled and
adjusted to a tenperature at which the sintering 50 proceed in a solid
reaction without substantial fusing of the material powder and excessive
crystal growmh is not occur in the resulting sintered conpound oxide. In-
fact the sintering tenperature should not exceed the | owest nelting point
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der ort he prelim nary sintered powder. Tothe contrary, sat | sfactorysintering
can not be effected if the sinteringERe&F&BUre is too low Therefore the
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real i zat i2on of Whérethe sypebridu@ing coprpbund ositler ascdrdingao thé rebéneingentidnrigiusgd inlthe fbireof a
t enper at ur e resteligapreferabia torheatithesegiebat molded faste at40@ toTDOYMBinbafaeibel figbsiaripl bg-€
t ype/cryst al eration norder te remove the bindelMprevioyslpyer conduct i ng materi al according to
the present i nWaerd ssif-senpertingartiptedemelded with the pasisf it ig proferpble tasleptidtickpess af the paste
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shrink duri ysr%ef Pn%ﬂPP‘E’P AT P 9%"? ke syngeconducting,&in Sifm [§denopjted pn ¢ {041 plane or
product bec é'Fg © Vs’ e s fp "E‘Pf@"%%ﬁ"%@ “é‘"%’l’i derety (r’ﬂf’ﬂ'"%lt"f’fﬁ’f"r'ﬂg of
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physi cal syapor TﬂLeJﬁgé'anH&ﬂng(rﬁ)é( 1 doBdrdMy! SIS pRUH m@eﬁt.aﬁasﬁawm tritibdP Bmperature
sputtering, doﬂr?arﬂ b the Eavah SRl @A, s rRGHR EBrfatiol el RhardbicAdN: foaluREch e Goifpokifion
the presenceand neramrﬁmarraaﬁeamrstmc&r&am.samed%@mumwmed sin- tered
mass or bl ock ire ndeebslip@Bonductingftiteriai® BdcrBingXb the pregbntinvéhtio Ravb fnpRvad by @Rl 4 Higha
vacuum chanlifical temperatahe,cso tiat théy dan fealkized slp@esmbidctvity 6yIméans oilreltivaly heapdncrpdggn intahe
vapor souste swal lidueficatidplsgatdm pridipae they & de nttiizadi atpntafisousigit epplictions bf suped@mwdieting
such as (i) wewddmsrtosuchmas magnets.ghiekfiirg orghin @m deviees, stch as[Matisdo switafiing eleménts or Jo-
(el ement s [ eseplisomdryict.dnackerimemeryidenicesavadetyhf sansirs ¢r Snpecoondubling Qyantum intadsrenge Be-
(ii) a powdefai@@YIP of conpounds of these elenmentsor(iii) their

conbi nati on. The vapor source may be a pgwder which is obtained by

pul verizing the sintered bl ock. The proportion or atomc ratio of the

el ements in the vaporsource is selected in such mannerthat the desired
atomc ratio of the elenents are realized in the deposited thin filmin
consi deration of vaporization rate or sputtering rate or the like. The 40
oxygen pressure in.the vacuum chanber should be controlled so that the
partral pressure. of ~oxygen gas Is adj usted to a range between 0 135 [err]
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45 of crystal to c-axis. In this case of thin f ilmalso, the
abovenenti oned heat-treatnent of the deposited thin filmis very effective.

The heat-treatnment is carried out at a tenperature of 500 to [erf]  foOr— ... .

nore than 1 hour in oxygen containing atnosphere in which the parti al
pressire of oxygen is adjusted to 0.135 to 135 x [err] Pa ([err] to
[err]Torr). After the heat-treat menEpobros®dulting.thin filmis cool ed
slowy at a cooling rate of less than [err]/mn. 50 The

super conduct i Ngw, gb6dithétks o1 fHe @FoddsB BodoRing BANESrERAHventid @il bé acrBEBY Efarifdsybut

hi gh criti cia sdopsg¥iedredért inGatignshbuldndt Be lintked therdteent i onal materials. This

m ght cone fromtheir characteristic feature of the conposition and their
uni f or m andexXaimples cr yst al structure which is assured by the present process.
The_noved superconducting materials according to the present invention have
i nproved st abPowt Qin@i“r&ermﬂg Rvaiiabile: Cuhandtcarppratenowdes ofs%s Gahka, Smh¥lyanddih namely
realized s ;?‘EP t-azm SBYCRYa NB(@s)sr BICHCOy &P e B ApbIAN glomis GRiA that satisties
smal |l liqu f?&‘t“l"lﬂﬂe%"ﬁ{"ﬁ?ﬁ‘aand hence they gan be utilized advantageously in
appl i cat‘leons gf super conduct i ng WII’( B Clieps & p?r')f'%‘%uch as magnets, thick
filmor *hi'A

s d h t
sephson deV| ce 3 ev‘é%%?ﬂéﬁ ’éanldioo t?g%é glroqg,rt%n (‘9) of Ca with
é%@ :Y uﬂ
! II'I

Superconduc I Ee g:m g Sive ed| e toana& Qgrpc}e ?%% Bl
Now, ~enbodi TEALS, iign e dm%aeé?orag ikl ﬁe£6ﬂ§s°s%Fedk9¥$ iiTeB |
descri beg byedS A0S an fzBfon 2 efea imd3 RS He shily Sl xhdﬂ'lsﬁ

l'imted thespilifad p@@%ﬂbﬁ&a@ e d Ak nbBsRIdGhddomprest¥dtyiR Rt Ralfy titd ssure

carbonate paWEdnemlo obiain tdbfets dedx 160830 niia. ﬁeeLbBts,ardwmwbsbrvc}orah&rmx@ in
such an at onm Resistdnc&is inbadlired 6HthaXhbi®Sonwhith biedtlotediaRGe @RI @itndilvdr B8 didtoAductiveiphlie 10
i n which, [tedsminefifectiattengeratws. Yb, the value of x and y are shown in -
Tabl e 1,20and Measuemesofdniupper (riigal einpésaturei Tt Bndadesee atticd ®mpsratana Tkf isletfegiibpaEdnt ON
(9% of [ er rventivinglifour pretpewthod.Jethperature isahegsuresthyarsalibratefiAb(Fe)-Ag thefihazoupbs pect i ve
powder mi xt ur &ke rasulf argishamsyin Tabld1in a ball nmill to be reduced to an average
particle size of 4-[err] and then sintered at [err] for 15 hours. The
resulting sintered mass or cake is pulverized again. The 15 steps of
sinterify and pul verization are repeatFdbleab times under the same condition
as above. The_finally obtained powder of |less than 4 pmis charged in a
rubber nol d and conpressed hydrostatl cally undera pressure of 1.5 ton/[err]
to obtain tabl Th tabl ts are g,ntere [err] for
8 hours gn ai %m stgé;cejaglxé n'r% g abl et s*0n whi Sl;n el ect r odes
are secured w il ver\¥| ectr ive pa to determine the critical

t enper at ur e. —20 Moasurenent of an wppner critical teppergtuyre Tc and a
lower critical tenperature Tcf is effect ed by a con- ventional four probe

met-hod. Tenperhture i smsuremmy H) calipr aggd Au( Fej48\g t hgpgocouple. The

result age shown in Table 1.

Tabl e 1 Sanpl [err] [er Tc
Table ) oss(x) ox?am(y?b i3 (116

0. 66 —++ 1C 129 352

0. 66 0.11 10 Yb 30 130 ~ 116 40 Cains 45

1. A prfdcess for preparing a superconducting material including the steps

of preparing a material powder, conpacting said material "powder and then

subj ecting the resulting conpact to a final sintering operation,

char act eri Z¢8M% t hat sald mat eri al povvder is one of' foIIovvi ng (A, (B),
mxture Ierrental Sr

(Lg gd 4{:2) 1. ( rEcesspfar :nganr‘g ercngucQ al%c%d gdteps of preparm?)? m%

dér
PO wder i xt ur e ac§?2gs materlzg1 ?ow e‘wgd the ou1Lb1e tin kho ll:ler? ing cg‘ne?_lact Ct?) ?] ftmg smterm £F lona
one of said el nﬁ material powder is one of following (A), (B), (C) and (D):
(A) a powder mixture consisting of powders of elemental Sr, La, Cu, Ca, 5 and Bi, in which, "5" is Sm
50 orYb,
(B) a powder mixture consisting of powders of compounds each containing at least one of said elements
Sr, La, Cu, Ca, & and Bi,
(C) a sintered powder obtained by sintering preliminarily said powder mixture (A) or (B) and then pul-
verizing the resulting preliminarily sintered mass, and
55 (D) a powder mixture of said powder mixture (A) and (B) and said sintered powder (C),
wherein, an atomic ratio of (Sr, Ca):(La, 8):Bi:Cu in said material powder satisfies a ratio of x :(1-
x): y :(1-y), in which an atomic ratio of Ca to Sris selected in a range between 1 % and 90 %, an atomic
ratio of § to La is selected in a range between 1 % and 90 %, "x" is a number of about 0.66 and "y" is a
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Sr, La, "Cu, Ca, [err] and Bi, (C) a sintered powder obtained by sintering
prel imnarily said powder mixture (A)EPH30{888BInd t hen pul - verizing the
resulting prelimnarily sintered nass, and 55 - (D a powder mixture
of sai'd powder KNéwserboiniedts obthalprédsys aawahir@ad e presuntinestiop @ilte deséribkd byviixampesnbut
an at om c r attheoscode of the pressal)invettian sHoeltl hgtbe Bhite@theretp. sai d mat eri-al powder
satisfies aratio of x :(1- x): y :(1-y), in which an atomc ratio of Cato
Sr is sel ect damplesa range between 1 % and 90 % an atomic ratio of [err] to
La is sel eﬁct ed in a range between 1 %and 90 % "x" is a nunmber of about
0.66\gnd "y" i sPewdgrs of copmergialyavailghje CpQ ambwmmmdﬁféﬁfc%' G L3 98 ¥ #idfl amely
according to %"ﬁ%@ B3GR ACPIp BPAGF Ul Ye(CP)n BIQ)EQs retspixpd i pughan sigmic Latio g safisfies
scope of the tb?fé“é’éfﬁgg‘?"ﬁ'@'é?ff“f"ﬁn shoul%r b ted thereto. Exanples 5
Powder s of com*rerm ally available Cu g "?:g}’b%‘?é{t’e powders of Sr, Ca, La,

Sm Yb and® B "M re o bo S50 be %frpall)l(ee iandfc %Bm% %; gél'ni%t %).of Ca with .

satisfies thq,esf

Smor Yb, the @%ﬁ%’ iy fexmea fla awraegaﬁ.aaaze(o@
of Ca with respe 56 StroP{5HRGH. lThE s t faiereﬁ i A cdice RRAIrizddhghiRt THE ©
al so shown i rste‘ﬁa sﬁ.: ng aht] ButlePSARBIE rb Ve eAMAVHS Timbd Ul tIRSsaib BonBitidn\eBTabdB.arhb finaly
ball m 1l to JBRInbIBWESR S IdsOthail ANSIhaGE iRALBbefhd shll tpfRbsed hydREtatcalfydfbief 4 étsure
sintered at 7pQs fonk@?to d5aiR@bIELS of 41D xI30 Tk, The'tgblets 4 Sifitereld #BSE"CAdr 8BAELSIn bl

pul veri zed agai Resisthé& .é:ﬁeasaéd&:pmeﬁble&bmmlengma@hrmbmmalverelactmbmdnioﬁmaited
two tinmes undedetdriniae thaoitical ergerttuen as above. The finally obtai ned powder of

| ess thanazd [ er Mgasuremerthafiagemper artical teroelnture Temhdia lawet citisaltempersty Tcf is effected by a con-
hydr ost at i calvestiooat fbarraobp methed, Tampetfatute ismeaswed by g qaliirfedyRe)-Ag therwbesuple.of 4 x
10 X.30 mm TheTheatsubars showpindeblebred at [err] for 8 hours In air.

Resi stance is neasured on the tablets on which electrodes are secured with
silverel ectroconductive paste to determne the critical tenperature. 20
Measuremed® of an upper critical tenper FablelTc and a | ower critical
tenperature Tcf_is effected by a con- ventional four probe nethod.
Tenmperature is measured by a calli brat ed Au(Fe)-Ag thernocouple. The result

are shown in Ta ' Table 1
Safple. 4{5r.Ca) 5 8 T Je

Sanpl T S T 0

anpl e 30 [errNo (y?i r;](y) Sr](% £%) C C

No 0. 66 0.11 10
Sm 30 129 35 2 O_6RA 0 11 10

Yb 30 130 116 40 Cains 45 1. A process for
preparing a supef conduct (/66 mat g;lpl 10nciSi @O he step4gof pri@garing .a

mat eri al powder, conpacting sa| d material powder and then subjecting the

resulting conpaey to a f at i char er| z n that
said material ?Wde g%? péﬂo&ﬁng 38%) (C) d ( Dy ciG(A) a
powder MXturEbeeﬁeHH—ﬁg—e#—rpewdeﬁe—eﬁ—é-eﬁeaH—Sﬁ—ba-—eek—ea—f-ehﬁ and
Bi, in which, "[err]” is Sm50 . or Yb, (B) a powdermi xture :
consi stindge of powders of conpounds each containing atl eastone of said

el ekents Sr, La, Cu, Ca, [err] and Bi, (C a sintered powder obtained by
sintering prelimnarily said powder m xture (A or (B) and then pul -
verizing the $8&W8 ting prel'i rri nari ly sintered mass, and 55 (D) a
powder mxtur1e

( C) wher & n, a% DéECeSSqOI' pre nn%a ;Ct%ir Ia(ij |n£| l)lllg[t q %;00 reparlng% mag HB%X\UG%I'

com a i tenal d d the a | l operation,
mat eri al povvder gl P '

! &
atom ¢ ratio of Ea ﬁsmﬁaﬁpo'éﬁér?s%sdrféuaw.ﬁg@?rmcpah\e@en 1 %and %0 % an
atom c ratio of [?ljy@ ovId@rMuk%oéﬁﬁn@%ﬁ&qdér@oﬁleﬁﬁﬂg%nlﬂﬂtdﬂe@dqs &nd’1, 3 Whic 576 Sm

"X" is a ynber ojygbout 0.66 and "y" is a

(B) a powder mixture consisting of powders of compounds each containing atleast one of said elements
8r, La, Cu, Ca, 6 and B,
(C) a sintered powder obtained by sintering preliminarily said powder mixture (A) or (B) and then pul-
verizing the resulting preliminarily sintered mass, and
85 (D) a powder mixture of said powder mixture (A) and (B) and said sintered powder (C),
wherein, an atomic ratio of (Sr, Ca):(La, §):Bi:Cu in said material powder satisfies a ratio of x :(1-
x): v :(1-y), in which an atomic ratio of Ca to Sr is selected in a range between 1 % and 90 %, an atomic
ratio of & to La is selected in a range between 1 % and 90 %, "x" is a number of about 0.66 and "y" is a
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5 ° EPD 301 958 Bl nunber of about O. 11 respectively,. and said
superconducting material isa conpoundERxscd@s8Bting a crystal structure of
perovskite repre- sented by the general formula: [ERR] 5 i n which 8,
x and y have theussrer BBabHN@spsivalpWe and z is a number in a range of 0
[err] z < 1. 2. TheaiPsuperesndudtif mdtéHalisla dompsindbride haviialchktal stricturd bipeiotskierbire:
of Ca to Sr is selaty®s deford foidulgie bet ween 1 % and 50 % 3. The process set
forth in claiml or 2 wherein sai d(scu)gaed),. pBy®ie, 0L s obt ai ned by repeating
a series of opelmawhichidsx @i ybaveitiersamemedning lagahoes/wid g isinuinbar & a(rﬁ)geofoéawand
pul vegjzation of the resulting sintered mass for at |east two tine

The process set {187 Prcestsehiayh B gimyt wherels the sforicyatip qhfia ioSF i selefited "b‘b'ﬁfﬁﬁ?ﬁﬁ"e?’fﬂ %

(B) is oxide, c&b%hhte, sulfate, nitrate or oxal ate each containi ng at

| east -one of gaif, Kbt RortR n 3fn 1 Gl wl{efé‘nrsle shidre® BSlvdal is obtalned b ngab% Périas of

setforth i'h any opigi ofein@hr@ohnteme RRIA) oF ahdcpamama of the reddlting SintBENRIESs
havi ng an aver ag® afadst tw kiess! ze Of | ess than [err]. 6. The process set

forth in any one of claiml to 5 wherein the final S|nter|ng operation is
ef fected at ot §he prd@ss setfortipeanytony of claitn 14dB whereinisgith exmpbunelin (B)ds axjde, chrbbnatessulfas,
hi gher thgp the nlt@moxamylelaﬂwgnbpiuihgﬁtlesﬂomfﬁittﬁhmoum Co, CaahdBat i on of
froml to Ohours 7. The process éet for gﬁlFa%/‘ &S claamlto 6
sherei n the (% ndheraiEi s iy 0 e S BN B P gversos
oxygen gas of 0PIHBePLFEPH WP ([err] to [err] Torr). 25 8. The process
set forth in @nym@gecesd seblod iardy dndof Cial b € wRereifthb fiftal difi&ting bpardtiorsit Effeliel A% tem-
conpl ete, 28 he 1 @gy uFe'Wl’ﬁl:h%H?éhSﬁﬁﬂvm&ﬁbdtfén(i%h&%aﬂiﬁél&!é&hﬂeﬁﬂgEl t 8f 94lai c6rhipdusids
: e

not sl ower t han [ edr&ldiration obidm D@50 hdwgdaert han [err] /mn process set
fortlosin any one of claiml to 8 wherein, after the final sintering.

conpl et e, thd.r gbeprodesgsedorth in any oné of cleimeido frafweein the finelainteringdncarridd out ingan atmosphere -
t enper at ure bet \R@éﬂ"im%ndas[qui’F1]5Pat<1@5kl’Hé1°ﬁF%1@é@§)setforth i.n any one of

clalmlté59vvh eat-tr N an at o
conta i o o R e e b SR
10-wher ei n saj, d The!piBEesOHIRH in2By %Tof‘?d’ldlrﬂh td ﬁuﬂéﬁﬁdaféﬁth@ﬂﬁé%i%nné&mplete the idhifird

to prepareg a thisiitefednfibd b Réae@éatdatst Atempistlrd BétReddb0PiMS0E®. Vapor deposition
technique™ 12. The process set forth in claimll wherein the resulting thin

Tilmis heat -4r Gh¢wrebesssetforthdmgmeergiolptaim hte ® weseein 10 Deaktretihent is paried 4@ in ah 3tmoSithere
process set f or opntiingdxydengaswhose pectialgrrssuss ip from 8. 135 gtto ﬁ%@?@l&@f’i‘ttﬂ 168 Tardr r i ed

h P h 45 .
st o Fﬁéze&fﬁﬁta' 3 g %ﬁmﬁfﬂw%;@i i e sirrs > o 3 vgf"e g phavor
Mat eri al pul ver “r'“et F""Ea’e%l TPOTSN B " VPR Pﬁ“m{ eReRtoR oSS

anf al | ende vefpd 'Tﬁbﬁr@&egs EG e @blﬂqw%@é{é&lﬁﬁg thiPinDid Rtk t(eiﬁm&eratﬁl@gét%é?\
gekennzei chnet , 50@4adg 98¢°csi ch be! dem Materi al pul ver um si nes. der Pul ver

(A, (B, (0O und (D) handelt: 60 (A) Pul vergem sch aus PuI vern der
El enente %, 18a Th€proceSnset Rrthincclaiin 11 quild avhergin Bmhent-trydimens éscnatried out {(nB)xygen containing
Pul wergeni sch agtmd®phlereer n von Ver bi ndungen, die Jeweils nindestens eins der
Elemente Sr, La, Cu, Ca, 8 und Bi enthalten, (C) Sinterpulver, erhalten
durch Vor si nt ern des Pul ver gem schs (A oder (B) und danach PuI veri sieren
der vor gesi ntfteniansppilabs und 55 (D). PuI vergem sch der

Pul vergem"%ch1e iZA hund eqlgs | nter fe iﬁ‘ el
Atomver hAl tni's YaIEH Jasmﬁ |a| rvl}%f ot tnd, 44 aéh endemverp ey M es éﬁéﬂsﬁuﬁg
e(l- x)ry (1- y)v kelaaél P §rr_“l9tgna lv urA
von | bis 90 % |( )uh onmver tni s von : m Ber el von
bis 90 % g@vvahl t d § ulve*ge uZ@hl/erN &4 eRh¥fe Q" ﬁﬁc@eg%%@bu @obg GJSm or Yb bedeutet,
1111111111111 11 1(B) Pulvergemlsch aus Pulvern von Verbindungen, die jeweils mindestens eins der Elemente Sr, La,
Cu, Ca, & und Bi enthalten,
(C) Sinterpulver, erhalten durch Vorsintern des Pulvergemischs (A) oder (B) und danach Pulverisieren
der vorgesinterten Masse, und
55 (D) Pulvergemisch der Pulvergemische (A) und {B) und des gesinterten Pulvers (C),
wobei das Atomverhdlinis von (Sr, Ca):(La, ) :Bi:Cu im Materialpulver das Verhaltnis x:(1-
x):y:(1-y) befriedigt, wobei das Atomverhalinis von Ca:Sr im Bereich von 1 bis 90 % gew&hit ist, das
Atomverhaltnis von &:La im Bereich von 1 bis 80 % gewdhlt ist, x eine Zahl von etwa 0,66 bedeutet
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EP 0 301 958 Bl und y eine Zahl von etwa 0,11 bedeutet, und wobei das
supral eitende Material sin M schoxi CERO 301858RY Per ovski t - Kri stal | st rukt ur
der folgenden all- geneinen Formel ist (Sr, Ca).(La. a), xBiyCuj _y?3. z s
worin 8, x und yurdiysine@ais venfearh, A BaRgeDaaNbdedeut ungen be sitzen und z

ei ne Zahl i m Ber ei chdasouprdlditanda Matdiial ein Misbieiit aditretner FeawskitAristgistaddur der folgelden aldas
At omver hal t ni s voemeDan Brmelist:Ber ei ch von 1 bis 50 % gewdhlt ist. 10 3.
Verfahren nach Anspruch | odor 2, olbeklalss Cut£Lpul ver dadurch erhal ten

i st, da(& nan ei W@nmexw@yoem@m@mwg@ngwwemem ﬂﬁé@"g@#ﬁ @Mhlémﬁe@@ewn
(B) w eder hol t uR&zdi'dstr esul ti erende ge5| nterte Masse mn- destens zwei nal

pul vefi siert, 4|yu }{&rin%ggh%s t?cfu E)v?olb& om erhalis v'ﬂigg S m%e%ona n%g%{) %va%hlt ist.

Ver bi ndung it vergem sc

Nitrat oder Qweaahréns.bcnwa@bmﬁwdr@ mmshmwda&u&whaﬂnmm Ranfhe RbiHe voft
Ca und Bi" ent haidtervdrgangén tér@ivgenitaRd AJAE B WILAS hdN P diel@ Suftieten dti gasirterte WMRBRImid | €
Ver bi ndung i m Rebtersizgambipabvenéidl. ein Pulver mt einer mttleren

Tei | chengroge von weniger als 10 gmist. 6. Verfahren nach ei nem der

Anspr ui che 14-biVgrfghrenpg m@éﬁ”’ﬂ?ﬂﬂ“& hbie3. wobehdie erbjedungimyfalvergemissh () eip Oxid,Dlar
ho- 20 4 herbosat §"%U“fefqd3ft°xa'ft@bm’EJ?WPflsmﬂlde%‘ﬁe‘Ps der Blerprofe Ba; Guel: Pg'ﬂ'@'enthﬁlt
Schnel zpunkt d dun i e

Verfahren nachYﬁTf%{%:e" Haclte a%i%&% m‘fﬂeng 99 0 r&@mﬂg End- v%?en"t"secg\(/B emg%erfnﬁ
ei ner At nrosphare m e ne as‘? gem Sauerstoff von 0,135 Pa bis
13,5 kPa (1083 hieffahtdhBach@inesh déHahsprRRd 18w, wWerdar EndSirfervorfahd Beéin TeRperatuf b RaN
der Ansprel che hbr 46 B0 7¢ ist\elieth nidiit bhendls)Gs iddriasts SeimiElziumkl-dBt VertRd\rgeg fn g b ise h
an- fall ende geisichdetiihiteird/asse nmit einer Kuhirate abgekOhltw rd, die nicht

| angganerals | C/ min., jedoch nicht r6| er als 1000 C/mn. ist. 30 9-

Ver f ahren nath VéTfﬂ@?ﬁ"@P'"ﬂﬁ fpetiehed Bﬁ-snfoge'd%wb$'ntwaeraanaw BerAmsRhEEa fiteinem
End- Si ntervorgé-’f?@a'%ﬁ"@aﬁf@“'g QT PRYe IO Yo 198 £p hie 3-8 KPayiSthis 102 forbdurmaperhaiiid:r at ur
von 500 Bfs 80 '
e v S e e i
Gehal t an gasf ggb,%srm ,,ﬂsp%t rc O re wr esSsen Partla

0,135 Pa bis 13,5 kPa (104 bis 102 Torr) betragt 35 11. Verfahren nach

ei nem der,Anspr Neﬁétﬁenlnadm eineth@pr Ansfiytidhe d &is 8 Sutbeimbeh dbgeschiosbdnte EndaSintedvargang die re-

. Danpf quel | e zursultiwende gésipterte Ngsse bel emerdammpessurlyersi00 bis AUETS wBxnmbétiahdell wadif ei nem
" Substrat mit Hilfe einer physikalischen Danpf- abschei dungstechnik.

ver wendet wi 1o Veﬁ@fenfzch eipprp fler Apsartiched) bjs Oy08 pigWarmebehapgiyng in sigerAtmasehire miteinem q o

Drinnflim bei 33"% losip Gfue et dye@ewrgﬁ%éeseewwaﬁhaﬂaﬁehb'w3r5d<"a (K
Ver f ahr ens nach "R p'P[ﬂ:tﬁ’ O oder 12, wobei die Wrnebehandl ung in einer

sauer st of f hajqt 'ﬂﬁ&hw%%%ﬂ@.h&éﬂﬂé&d&ﬁ&%% Wobel\ﬁéssqpraléénﬁmfeﬁghgﬁén‘l ﬁlle]zur Her-
Proc6de pour IOrsﬁ;m:&%ﬁeé&mﬂ@ﬁ&ﬁh&quen%&ﬁﬁfm&ﬂélﬁ&rﬁsﬂbstmk:'ﬂft? uh'éléiﬁerbrg§i
preparation d' uB&héidingHtRhiIEvePdbndet wird, TRLL 611 aux, de conpact age | a poudre
de mat 6ri aux puts de soum ssion du produit conpact obtenu a un frittage

final, c#& act26Medg@repmachéingpmehlif@pliebdepeadtieeendeDdnefildbeizinar Temperdtir Monc500] bis SQOAY

(BN-(C) et (D)wﬁsnﬁbemmeéylrd(A) un nel ange de poudres constitu6 de poudres

de Sr, La, nta r op ou. Yh,

an 6l ange d fre. 9635;5039 Y e dht e e VAT Iy Shes e lieeh,

noins |’ des T YNt gl’” La, Cu, Ca, 8 et Bi, (C) une poudre frittébe

obt enue en frittant prelimnalrenent Iedit n6l ange de poudres (A) ou (B)

"~ puis en pul Vgdves@dtidng Masse prelimnairement frittee obtenue, et 7 *C L
S

1. Procédé pour préparer un matériau supraconducteur, incluant les étapes de préparation d'une poudre de
50 matériaux, de compactage de la poudre de matériaux puis de soumission du produit compact obtenu &
un frittage final, caractérisé en ce que
ladite poudre de matériaux est I'une des (A), (B), (C) et (D) suivantes :
- (A) un mélange de poudres constitué de poudres de Sr, La, Cu, Ca, & et Bi élémentaires, ot "5" est
Sm ou Yb,
65 (B) un mélange de poudres constitué de poudres de composés contenant chacun au moins ['un desdits
éléments Sr, La, Cu, Ca, 3 et Bi,
{C} une poudre frittée obtenue en frittant préliminairement ledit mélange de poudres (A) ou (B) puis
en pulvérisant la masse préliminairement frittée obtenue, et

7
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EP"0" 301 958 BL (D) un nel ange de poudres desdits nelanges de poudres (A)
et (B) et de ladite poudre frittee (EPO34958Bd [ apport atoni que de (SrCa):
(La,8) :Bi:Cu dans |adite poudre de mat6riaux satisfait au rap- port
X:(I-x):y:(1-y), (damsndapgpxelpolideesrdagpiieo mélargeods pqudresdl) e(B) et dSladieioudrdifvittés (Chlans
| a ganme entre 1 % @tle @@polkatamique dgiSoCd) : ta.dnBiGy danddadiEe phudre dematériakpodatisfailchuymap-
| a gamme entre BOrDs@EX):cd-yhaanriequstls rapportatantijue deiCanSrieptshpishdans la gamme grdrod % 190
est un nonbre d%e'HVﬁPPQﬁWW'QEide?%‘@GS@FQ'&?@?&H@“’E&“F@H%P‘% er pHun "°’"b"ede"""'°"
supr acondéct eur°§§‘ft ﬂﬁs*b‘k ‘b??? YRTeMs8tr uct ure cristallin
perouskite, represef "6" uqu %P’és'g'éf’?@?’?ﬁ@p”f @F"‘ﬁ%ﬁ%ﬁ’(“ﬁ%‘* )sff"'""’\deéﬁ’f"’s"'te
y03- z dans Iaq[?B'iéfeé'téé’a '§f°5? %s 1, defd r %on quo ci-dessus et z
est un nonbre d "

revendi cafj on 18Ia glaﬁ‘%“?gw on 'gg‘ré §° pé(;r zes&gﬁﬁ\ waﬁ%Lgﬂ%+es?e “Ehs
|l a gamre entre T %et 50 % 15 3. Procede sol on |l a revendication 1 ou 2,
dans | aquel kadpricesdpeeshigreldndicition 1,5ais I640bIf TEfpok Btorhiguade DAt Sd Bt cisfsl defs la gamme
d' op6rati ons deedtei1tsh @Fe %lu nmel ange de poudres (A) ou (B) et en pul véri sant
| a masse frittee obtenue au noins .deux fois. 4. Proc6d6 salon |'une

quel conques dds PegdAesionda reyandicationd oy 2, dpamlgquelggitepoudra frittée qs ‘éﬁ@“@ tagtype grie
oxyde, 20 diepeeatienssia fittage qynélans dernaudres (A)ou (B) 8t o puliérigant 9 mapseiitée phienug au
contenant au noMAEs feuxfisgesdits el'6ments Ba, Cu, 8, Ca et Bi. 5. Procede

I |
sons"(0) oo e e A R S

A 10 gi m 225 6g, g éaogg sa on une quel conque des revendl catlons

dans | equel |'operation de fri ttage final est ef- fectuee A une terrperature
qui "est supesi ePresddsd@('uf quicenquodesseveriicatins €2 a,Hapsibque] letit chrymis®dank ¢(8) phtuse
bas desdits conpudesyaneurddaite monenneldesarticldesinféties@a toum.es. 7. Pr oced6 sel on

| " une quel conque des revendi catlons 1 A 6, dans | equel Ie fr| tta

est ef f ect’u6 Sdafgeesh selon I'une gyglcagg pangicatigns 1 Padian s laarel’s fﬁ f' '
Pa A 13,5 kPa ('g4ce 'i'l?ée'TpéPF‘g qui 8‘“ (‘gﬁ‘fg@ﬁg’ %e"? B rongH "Efﬁ%? %%'e "'"s
revendi cati ons PaSResAlts gpases peridant unedyrép dp P¥Fi ttage final, |la masse

frittee obtepuepgsiys sdd RheHubicdqbtitis KhirRSRnd s 4, Bins Mot R34 naﬂééis e5f@ct§§&ans

pas plus lLente gHiQtroshhe dntBRinEouRAS ohhds a 6182 B8RP (109816 tcmsr
.Procede selon |'une quel conque des revendications | A 8, dans |oquel, au

terme dufrit Bagkdbcddabelonlenenpaldequededrevdadialidng NAIt deslequel, au bmedufraagafqalsmaﬂse A
une tenper at ur efrigéa ebtenbOEt rfroi@e 8 urg, vitdsde depfoaididnenbdubniest pag niys gote Kot T§inin deis
revendi cati ons pasAlug élexfague 1 @§jemin. edi t traitenment therm que est ef- fect ue
ggng l]J-gg gtangspg::éée%f omtl'snré%nt du 8 raveX ti n&'jgggans (rg?ﬁs% Onfrg%{ekhgi laﬂﬁs‘ge

quel conque des "Eea?méﬂ RUYHANE T"E&'ﬁ Teﬁ" | au
supr aconduct gir p@sddas Ydibr m.-?eﬂqusneonames &U&dﬁ&i&ﬁ&ﬁa ¢ 8an¥ RGN ediRIHEMENE BBASGRE edd B

|on ue cl-de

pel i cul e m ncefetfs 8k Uhe dithosphire dohte bR (@ﬁédddﬂﬁfprhﬁibhﬂérﬂénev% JRBPha 13,5
physi que €n phage (YePe12ordp 12. Pr ocede salon | a revendi cation 11, dans
| eq | a pellicule mnce obtenue est traitee therm quenent A une

tenperat ur e &ht Prcdsigelen'ugppielconqyedes Prvendisationss b i ddna leavs) leditinatériab syprapandgeieur
12, dans | equel estutilis¢ ef tent ayapouree e vapeylROUREdPatst ung pelligele erlaprsde palii-chgur usgybstrat par
mospher e gont endfiftteidiaye dgdgpphptusiqussn ghase vapeur.

12. Procédé selon la revendication 11, dans lequel la pellicule mince obtenue est traitée thermiquement 2
une température entre 500 et 900 °C.

13. Procédé selon la revendication 11 ou 12, dans lequel le traitement thermique est effectué dans une at-
50 mosphére contenant de 'oxygéne.
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