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MANUFACTURI NG METHOD FOR A COLOURED ZI RCONI A BASED ARTI CLE

PARTI CULAR AN ORANGCE/ RED ARTI CLE AND*A COLOURED ZI RCONI A BASED

DECORATI-VE ARTI CLE OBTAI NED ) , | N ACCORDANCE W TH
SUCH METHOD The invention concerns a manufacturing nethod for a
coloured zirconia based article, in particular such an article having
a col our conprised. within t he range. fnom orange to red/ bordeaux and
made by sintering. For the sake of conveni ence such an article will be
designated an or gRERIMARAUHINGERETHOD EBR A 80l BUREN AMCBRFLBABEL ARTICLE, IN

The invention almm

article in parti R AT} LOURED ZIRCONIA BASED

I ncorporating dyes or pignents sjmomnv@dmmummﬁEg (CdS), cadm um
sel eni de (CdSe) and cadm um s%
obtai.n orange/red ceramc arti . - maki ng enanel s,
gl azes and receptacles for donestic use or roor coverlngs I s al ready
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| ndeed, these dMQS'ah@@Kro&ﬁ @laadget b6 Héd/%rl@a&:@'&ﬁ@rrﬂé&'é &y SRtring! Foh?ﬁ’@sake
their colourln 5 tol 00 B 95{'51 LC Thls%rea,t [ITmts
the use t ERREEHGREE by o arinle wif bp diasiarafed n seanamet A pietn the

real i sation Eof followung|daserlambrm rconi a based articles, the si nt ering
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20 Mor eover,
net al s, i @W‘?l'ﬁl@'?ﬂ@%ﬁ@@ﬂ‘@oﬂ% ﬁhﬁ @lmeametmm h the skin of a user,

such as a watch lncmp@ranh% dyes dr &ntsPiuRRI 4 E:QG#mudrﬁ sﬁtph'a??‘ﬁéd@t rongly

advi sed agai nst . . r her he .dyes of this t are
avai | abl e conmSPEMYT Selsqide éjdéer} ar@r%ﬁ%'ﬂ%e?‘fj@/h%ﬁ%‘pq FRIBMIQ MFsariabt ko
wi t h obtai rithg o@taiom:rgegefcm:i necemic artRies usedy fohexamplerfo mukinte enamels,

A mai n obj ect €ah t 0 the one_hand a

manuf act uri ng %Ie %% gégr?lt%rqeaén%é/drbgﬁ s'tsnlgn eréljdﬂg?rrg&ﬁngsga?eﬂ Yi 'ﬁ]oé‘v”and
on the other hand, Jlﬁ‘éwsfihOfaihﬁ b’Pé dSistves mas numerpusidravbackscapsdomgstane hi s
met hod, this arv&téﬁéset&ﬁ'}ébﬁgarﬁﬁtﬂhﬁsf %boafydyaemhﬁeugﬁhn BbaRfiEd 'w?f:amhla?hhav' ng

an 30 orange/red_co east .to d depth

i nvention t her &'BFE cﬁﬁmggaée‘?rmﬁ%lﬁurl ng met hod for an orange/ r ed
zirconi a based arti dhdeedhaineset dydssiads istabilitytat ihigh reehpatetirddiand only have

their colouring properties up to 1,000 or 1,200°C. This greatly limits the use
of this type of dyes and in particular does not permit the realisation of
sintered zirconia based articles, the sintering temperatures of zirconia being
in all cases higher than 1,100°C.

20 Moreover, the use of these types of dyes, which contain heavy metals,
in articles intended to be in contact with the skin of a user, such as a watch
case, if not legally prohibited, is at least strongly advised against.

Further, the dyes of this type which are available commercially have a
granulometry which is not compatible with obtaining a homogenous mixture

25 with the zirconia powder.

A main object of the invention is thus to provide, on the one hand a
manufacturing method for an orange/red sintered zirconia based article and
on the other hand, such an article obtained in particular according to this
method, this article having satisfactory mechanical properties while having an

30 orange/red colouring at least to a depth of Smm.

The invention therefore concerns a manufacturing method for an
orange/red zirconia based article characterised in that it includes the
succeassive steps of:



successi ve steps of: - 2-
- formng a first mxture including a zirconia powder, 3 to 20%in

wei ght, of 'a stabilising agent selected fromthe group of oxides including
yttrium oxi de, nagnesi um oxi de, cerium oxi de and cal cium oxide, 0.1%to 5%
in wei ght of powders intended to forma vitseous phase, including silicon
5 oxide, alum niumoxide and yttriumoxide, 0.01%to 10%in weight of a
copper oxi de powder; - formng a second m xture including
said first mxture and a binding agent; - formng a

granul ated m xture b)fofmrhblé\ﬂ@%lﬂt&@%mﬂ%i étﬂfc%mal bwder, 3 to_ 0%OfHM Ng 2
green body by ape of the

d t
desired articlée q‘ye'gﬁtgmsa tabif é%ggﬁﬂg@??#@&?@ ram 1 egrﬁgzt”ptq’ﬁ ’E'?e%ﬁrt‘r'ﬂ—t%@ at a

t enperature corufmusedxwde malgeémmmﬁdéi&ﬁznandoﬁldéQ@bamd;@n|dx.m;rm tto 5%

at nosphere, rii c a

t enper at ur e coﬁprvii%‘g%t o ?%%er{s?@%@%ﬂ er rcf% %q’ﬁﬁéf' %%&Fr ik u'dB}g S8 i od of
time conpris®d ®ddevetiumBuumigxidecsndiytirium oxide) il doi 9% in weight afra ceppari ng
at nosphere havugygd@lbow@égen parti aI pressure conprised between 10[er r]
and 1 at nosphere, c} ?O I shing said sintered article.

By the incorporation Bfm'ESL?pé?C%‘E'l A r@@'“@ﬁﬁ(ﬁéﬁd first mixture Rpdreebingdingd  be
sintered, the negdmd of the invention allows a reduction in the sintering

tenperatures. The cq o0.,acts a e determning el enments
in the orange/red coﬁgﬁ"ﬁmﬁga gfﬂnglﬁ%q]gw Wu§%§¥ "P'ﬁ'“g sﬂ?éé]tsﬁ‘é" g mixtyee:
| ndeed, thel@ol our offotrhiegaa grasinebadyt by givire saidtsecong grareuiatedonixturet the

presence of CUQHapelbraBl dRHe %‘?’tlﬁé an accunul ation of CuOin the + 2 25
oxi dation state at the gr ain aries. Then during a subsequent step of

t he met hod of tHRNEHIGAPY 8hleashithigy minwtemakal lempesatere campsisedge i s

t aken of the bethéleSt%KO?aﬁtﬂ 1@6@°Cqmaiﬂ5ﬂaﬁﬂaﬁﬁ6ﬁpﬁer'e Zndto reduce it into
Cu[err] O (oxidation st ento re of the

u
Culerr]Ointo colloi 035\ %B the prﬁlquoamce ?B%tﬁg‘tpﬁ()’ﬁ”@t 3‘?’8"@53 REtWEeN i s
anneal i ng st%p,700€ and 1;35@°(hdsr a pedbdwf tEnd cameds&D beiwednhd0 mingtesgammg

| Copet FoEC i ol et ey Aoy’ dfhodinds A 8 opyoen el
pressure comprlsed between 107*° and 1 atmosphere, and
- polishing said sintered article.
By the incorporation of copper oxide (CuQ) powder in the mixture to
20 be sintered, the method of the invention allows a reduction in the sintering
temperatures. The copper oxide also acts as one of the determining elements
in the orange/red colouring which one wishes to give the article.
Indeed, the colour of the article after the sintering operation in the
presence of CuO is green because of an accumulation of CuQ in the + 2
25 oxidation state at the grain boundaries. Then during a subsequent step of the
method of the invention, called the annealing step, advantage is taken of the
presence of CuO (oxidation state + 2) to reduce it into Cu,O (oxidation state
+ 1) or even to reduce a portion of the Cu,0 into colloidal copper metal
(oxidation state 0). After this annealing step, the article has a colour situated
30 in the range going from orange yellow to red or bordeaux red as a function
of the respective quantities of copper at the +2, +1, 0 oxidation states
present at the grain boundaries. The colour of the copper oxide (CuO)
corresponding to the +2 oxidation state is green, the colour of the copper
oxide (Cu,0) corresponding to the +1 oxidation state is yellow/orange and
35 the colour of the colloidal copper metal (Cu) is red/bordeaux.
The respective quantities of copper oxides and copper, corresponding
to the +2, +1, 0 oxidation states present at the grain boundaries are
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present at the grain boundaries. The col our of the copper oxide (CuO
corresponding to the +2 oxidation state i$ green, the colour of the copper
oxide (Cu[err]O corresponding to the +1 oxidation state is yell ow orange
and 35 the colour of the colloidal copper netal (Cu) is red/ bordeaux.
The respective quantities of copper oxides. gnd copper, correspondi ng
to the +2, +1, O oxidation states present at the grain boundaries are
- 3- determ ned by the annealing conditions, nore precisely by
causi ng the oxygen partial pressure to vary within the atnosphere of

the furnace whedetethieed by tharampaalirigdccriditforisakfr®lpdddisely by causing the AxGgésli Ng
to one enbodi n”eg ﬁtjg% E;s{; ) xture includes betw? é}éX S ah%d 1% 1 h
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and, pref erabl yanfealing Gi€lbtake Mac®o i n wei ght of copper oxide powder
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based decorative A(fcgﬁlﬁgﬁ% Oﬂé%é%gbtz(ﬁh%gl?%%g@rggr&%p%‘kﬁge{mge%ph%tl

met hod descr?bedNhdreimpyeiost of oxige pawdess ferrtheedtreous: phase and defwaane@.iof a

part sintered famimees any) frferaBi! from 0.05Mel 08k W@ig‘-fl‘t'l?ﬁtc%?E@t BxiBB dowtc?f
zi rconi um oxi de,~ 34,0 20% in weight of at | east™ one stabilising agent

sel ected from tq!i:éJ )0up of oxides including yttrium oxi de, nmagnesi um
oxi de, cerium oxi de Eredinvahidruaisoxdotieern8. dn bearifdried 2Mebgiat based d@forative

15 " and 070706 1 3R hANemal bR actioraifl 1] B 8k e sRPBeq el (G
copper oxi d&@. characterised irs?kad his fagmed ¢fag @arhsintated framye ofoulded part

intense | uster iaglubingl ihi YBBRince a matrhest ARlInRIN ReticaNd t%@)%hh'%vé?ﬁttéfcé{![ ar| y
parts o

suited for making decorative article such as the constjtuel r

wat ch cases. ZdegSt one s a&'ﬁg‘rg ?@@P@t%ﬁo% ngfﬁtj@so?cﬁx'q‘%?e'"PlHd@ﬂtYtHHmi}vi N
appear in the |déxqd, magnesafm toliglef oérivomiorigiedarst calpitimooxiod, G t6HIOMH weight
exanpl e of the ; i | - . facturing
rothod of the. | veation: Bheen ineein8iBhh Shige, alumipum 0dg EnfBRLACblke 12,
whi ch al | ows5t iend 81 s 42 16 &Y weighb chsgepercexides oeremixtinecefntappes andased
article whose afyparaxfRsand nechani cal properties are particularly

suited for nmaking capstituent parts of wistwatches or for nmaking any ot her
decorative arti C?es_gucﬁ'n articles h%ve the advantage \g?havmg intense |uster or grillian%e

after polishing and are thus particularly suited for making decorative articles
such as the constituent parts of watch cases.

20 Other features and advantages of the invention will appear in the light
of the following description of an embodiment example of the method -of the
invention.

The manufacturing method of the invention which will now be described
in detail is that which allows the realisation of an orange/red sintered zirconia

25 based article whose appearance and mechanical properties are particularly
suited for making constituent parts of wristwatches or for making any other
decorative articles.

The orange/red zirconia article obtained according to this method

_ includes 85 to 98.5% in weight of stabilised zirconia and the complement in

30 weight i.e. 0.1 to 5% in weight of a vitreous phase made from a base of
siicon oxide, aluminium oxide and yttrium oxide, and 0.01 to 10% in weight of
copper oxides or a mixture of Cu and copper oxides.

Zirconia is stabilised in a conventional manner in tetragonal phase by at
least one stabilising agent selected from the group of oxides including yttrium

35 oxide, magnesium oxide, cerium oxide and calcium oxide, this stabilising agent
being in a quantity of 3 to 20% in weight with respect to the zirconia.



The orange/red zirconia article obtained according to this nethod _

I ncl udes 85 to 98.5%in weight of stabilised zirconia and the conplenent in
30 weight i.e. 0.1 to 5%in weight of, a vitreous phase made froma base of
silicon oxide, alumniumoxide and yttrium oxide, and 0.01 to 10% i n wei ght
of copper oxides or a mixture of Cu ar-copper oxides.

Zirconia is stabilised in a conventional manner in tetragonal phase by at

| east one stabilising agent selected fromthe group of oxides including
yttrium 35 oxi de, magnesr um oxi de, cerium oxide and cal ci um oxi de, this
stabi | i sing agent orgls; lagmake ANigattieles geesrdisgtte aroupplemaetaginn sample

respect to the ¢fithé GiVention one proceeds in the following manner:
rticle, acc

rfrr)l ement at i on exan%lsgréjgram%ropaﬁg'“isﬁgezr'f’tcpﬂ'ﬁ W%r%@bg&pr'ﬂ W‘?i%htf 8f | owi ng
manner : yitriumD 88id8 igvesighedt Theaiowdes adedi asoan aveageegranufomdiry3dp in

i ght of t S vVera
or anul omet ry® of R SPICTERE BFadr o iaGhiEfe Imn%aqﬁ“?jgd“*ﬁ?e'ge@?aﬁﬁﬁ“% powder
m croneter. Sudf S@lhudgrsithe refergnsesti-aYunde whr@ﬁl’@ptﬁi@e, ¥2p38Y by the
Tosoh Corporation, XNg@Mo ) grams of a mixieXbf sﬂ1@or96i‘r@§ QlflJrrﬁnIU?nX&)gE?Oﬂ silicon

oxi de, al um ni um oxi de, an trium oxi de powde I nt end orma
vitreous phase Yiti4mMhgxid Gb%‘é’%ﬂ?ént"knded 9 fﬁ‘f’é‘r? fgreaus msarrwngmdbsequent
Preferably, thesivetingsdsisveidregie i ncl udes substantially equal quantities in

i ght of hft | d refer ly. the
\rlr\1le;<?ure0| ng udeg 29% ef@?ﬁly‘f'{ﬁ?t\ﬁt? Si I'ﬁi:éo%(ﬁ?!'f@‘eé S%?/aqt%ﬁ’(/\gqgﬂltq g?%r’ﬁ ni um
oxi de and 42% iweighi gfreachy ofytnerafgrﬁnaﬁnt@eed oxides, and ev@hemeiiel preferaplyyther
used has an aV%aaﬁemmmdsoz@me@fghk %ﬁgrn&&%xrae%%% wggggto? aiurﬁr}‘rfﬁéa”y

40 nanoneters, an under nane Aero rdec
conpany, Ger marRX ge and 4%% in wejght Qf MW'W?‘LHK'QB« de powder used has an average

granul ometry of the The sr!rdunCpmmrQrseﬁrmram%vér&géIgtralrflﬁomgwlkdfaééé’trﬁnf‘a
t d e, Bal ko npany,
France. 20 18 itrdiale BRIy 40 nebiRelitcard it obf E prgfoAerost
granul orret ry ofOX$@ by the Qﬁdﬁmmﬂwﬁwﬂaw magni t ude, typically of 2.4
m crorreters and is %Edalumrnrud%’&iﬁfel b&\ﬁdéreﬁferdeﬁ%ea %ﬁn@lé tH%a

conpany, rans o er oXI rjo

i s wei ghed t héxﬁfﬁm%tfe" QEdgy of magw&gdeatsg%a%m Q)ﬁé”mcrorartef Radnis éﬁf or der
of magni tude, tifpinaald €RI3G by the Baikowski company, France.

20 The yttrium oxide powder used has an average granulometry of the
micrometer order of ma'gnitude, typically of 2.4 micrometers and is sold
under the reference No. 95 834 by the Fluka company, Germany.

Finally, 4.5 grams of copper oxide (Cu**0) is weighed, the powder used
has a granulometry of the micrometer order of magnitude, typically 1.7

25 micrometer and is sold under the reference No 61 202 by Fluka, Germany.

It will be noted that all these powders must preferably have a purity
greater than 99.5%.

Once weighing of the powders is complete, all of said powders are
mixed and homogenised in an aqueous solution. In the final phase of

30 homogenisation, around 50 grams of a binding agent is added, for example a
polyvinyl alcohol.

The mixture is then dried for example in a conventional atomiser.
The granule thus obtained is sieved to 315 micrometers.
The sieved granule is then pressed into a mould having the shape of the

35 article which one wishes to obtain in order to form a green body thereof.

The article in its general quasi final shape is placed in a sintering
furnace. It will be noted in this regard that the sintering can be effected in



25 mcroneter and is sold under the reference No 61 202 by Fluka, Germany.

It will be noted that all these powders nust preferably have a purity
greater than 99.5% Once wej ghing of the powders is conplete,
all of said powders are m xed and honogeni sed i n an aqueous sol ution.
In the final phase of 30 honbgenisation, ar®und 50 grams of a binding agent
I s added, for exanple a pol yvi nyl al cohol . The m xture is
then dried for exanple in a conventional atom ser. The granul e
thus obtained is sieved to 315 m croneters. The sieved granul e

i's then pressed®mbiadt almespharadbe mgtidads rrmpbegrdiina Bt phase at@ wihe off one
wi shes to obtaiggei geraidifrupt ® 4@UAY a,qcEN thpdin 4 RBBERRS phase at a rate of 5@

article in its general quasi, final shap Dlaced in a sintering
furnace. It wi Iq%r “ﬁd{peg’ p e?’ﬁ?@“ﬂ'@g‘irﬁs{sﬁéﬁ -ﬂ'f?eag'ic[%’t sriteRy dRishe ef f ect ed

in temperature for at least thity minutes and preferably-for one hour. ambi ant

at nosphere The arti ol d.i fils ase . at rat e, of

30[err] per hour up(h]t g”"a?%hrggé&l{?%ggfeergrn}%&gt #1%%5{ E&é@i@@oﬁ@e%ﬁg% a¥ arate
of 50 per ailerr tempparatuse highee tharupe eqballio36001G pad Iawer thani tBE0IG kept

at this t enper atagn i | ) or one
hour . 5 "PrL B g, e ok Ph@ifﬁﬂﬁ%ﬁ@;@%aﬁé THRLAL NS

effected at anyorm a ViepEs Phasp digh Ieconcartratadhwih dhe cgoper exida atldbeerd | C

and | ower than okidd#liohestafeCat the grain boundakés) WBichi divey tHgartitieea Yréért @Blour

oxi de, al urq [ gxg'ryql@ iﬁgd yttrium oxi de forma vitreous phase which
IS concentrate t e copper oxide at the +2 oxi dation state at the
grai n boundaries, wihi @i be neted that fhe prdsenae gf doe copperuoxid® adaéntageously

sintering. lowers the bintaMrd thfoarued that the presence of the copper
oxi de advant ageousl IO\?ereEf?pt he gélinteri ng tenperature.

After this sinterind\férdpys sifiering step) the artigle s flpged inpragmneaing dumacadte in
‘f@i ch itI i's ppfﬁiim;& i"stp'o%_eib@Eo §%l@ct&hﬁ@mb§p@ﬁefrﬂﬁ>e @e§ikéoesnarAet 4):@4 gecan be

anneal ed, ei ther jn ap inert a ere such as an argon (Ar) .or nitrogen
(Norrhy 18" i RbeliAthesRiah BbTARASE5 B S0 A8 ALY o niEParn e
m xture of nitrabmeaphere orainda thydraggeratrdgspherde/ (H.pincluding a mixture of nitogemg

this anneal i ng g{s€ C partial pressure in the furnace is
conprised bet vveen-% ﬁggrs?qg%ﬁégg at nosphere, the annealing tenperature is 20

conpri sed between 763r@Erthie amealing stepethg exyaad Ratalarassure iy the fsnaee is
general l'y comprised between 10™° and 1 atmosphere, the annealing temperature is

20 comprised between 700°C and 1,250°C and the annealing time is generally
comprised between 30 minutes and 20 hours. According to a preferred
implementation of the method of the invention, the oxygen partial pressure is
comprised between 10 and 10? atmosphere, the annealing temperature is
comprised between 900 and 1,150°C and the annealing time is comprised

25 between 8 and 15 hours. It wiil be understood that the depth of colouring
inside the article varies proportionally with the annealing time.

The colour of the article obtained after the annealing operation is
orange yellow or red or has a shade of colour between yellow orange and
red as a function of the annealing conditions.

30 - The article is then cooled then machined to obtain a shape suited to
the final use thereof. It will be noted that the colouring is performed so well
deep into the article that the machining of the article in no way alters the
colour thereof.

Finally, the article is polished for example using a diamond paste, the

35 article thus obtained has a brilliant yellow orange or red appearance or a
shade comprised between these colours as a function of the annealing



conprised between 30 m nutes and 20 hours. According to a preferred

i npl enrentation of the nethod of the invention, the oxygen partial pressure
is . conprised between 10[err] and J10[err] atnosphere, the annealing
tenperature is conpri sed between 900 and 1, 150[err] C and the annealing
tinme is conprised 25 between 8 and 15 howr&: It will be understood that
the depth of col ouring inside the article varies proportionally with
the annealing tine. The colour of the article obtained after

t he anneal ing operation is orange yellow or red or has a shade of

col our bet ween SPEAIERS oYL ihhas attractiverngdsinkeresting aesthetic fertusgmdal i ng

conditions. 30 pamcular ?B?&ap’yhbaﬁdr% wihih B8 flReNPlop tvdtéimiimg.Ni ned to obtain a
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0.26% i n wei ghthcwlfs 8t A200°C in® Bewiergas atmoamegatmjlndmg [886 H.Crer 9% M. 38%
in weight of Y[g{d inrﬂse\R/éJeSédblé’d fHeﬂQHr‘rroP'[’;%ﬁf’neoo 45% i n wei ght of QuQ,

and the remai nder, stabilised ZrJerr]. Once
configured in their T(!i\?s'i"}ké&qt?'ﬁﬁ‘lj r@ﬁaﬁ)gr""?ﬂ"eb‘P’idﬁﬁ%X RePRaraneR.-clif Mes #sAnbi ant

10 atnospher e dhzend)@ites badaking!@AInRT tHat thd veRririhy s wHéctet Rsepainfe decd
for 2 pgurasrtlglte 1,200[err]Cin a Form ergas atnosphere including 8% H2
and 90% N[ erT]. The | i nks were cooled then mrror polished.

The |inks obtai ned Hegoeding itd lanatier rortehsiimentapxaraplandfethe | methad afl the

obser ved, aft erinPi ki M Brévidlély UERkbH AR bBeYEIRIbASLES ol ©

the 15 arti
net hod of the C'rcuiqfﬂwﬁtﬂ|naﬁd'em?ét3pwgi9hcﬁ5§|%¢nu@sierql%iaate6@@da’imﬁg higkods s

was followed fanisnedniige, the following composition was used: 0.26% in weight of SiO,,
20 0.26% in weight of Al,O,, 0.38% in weight of Y,0; in vitreous phase, 0.30% in
L weight of CuQ, and the remainder, i.e. 98.8% in weight of stabilised ZrO,. Once

configured in their desired final shape, the middle parts were sintered in
ambiant atmosphere for 2 hours at 1,550°C. These middle parts were then
annealed for 2 hours at 1,000°C in a Formiergas atmosphere including 8% H,

25 and 90% N.. The middle parts were cooled then mirror polished. The middle
parts obtained had a brilliant bordeaux appearance.



circular watch mddle parts which are 30mmin dianeter and 5mmthick. In
this exanple, the follow ng conposition was used: 0.26%+A—wei-ght—of

SiJerr], 20 0.26%in weight of Al[err]dJerr], 0.38%in
Y[err](Qerr] in vitreous phase, 0.30%in wei ght of mlﬂ M}ﬁl mm“l
remai nder, i.e. 98.8%in weight of stabilided zZrgerr] cec L

configured in their desired final shape, the mddle parts wer e srntered I n
anbi ant at nosphere for 2 hours at 1,550[err]C.- These mddle parts were then
anneal ed for 2 hzﬂrg at 1,000[err]Cin a Form ergas atnosphere including 8%
Herr] 25 and The m ddl e parts were cooled then mrror polished.

The m ddl e parts obt ai ned had a brilliant bordeaux appear ance.

CLAI V5 f r 0, r d zirco

based article’ char Wg%@ﬁd‘% h’%?‘?é;ﬁ& g’ 8#@2’?8 ﬂEC%E’ §8§§? \?é“[s??eps
of : charagtarisad ia thatrit inclidesuthe suq:ceamrrengteas zifr coni a powder, 3 to

20% i n wei ght Offor?mﬁ%ébﬁrhﬂ ﬁm@reaﬂerme.r@eé%kaqaf oWl S 19 TRMR ! Oxi des

including 5 yttr| um oxi magnesi um oxi ceri urh oxl de and cal ci um

oxi de, 0. 1% t o Wsight of a ﬁWb\WéI”@h@QQS‘ﬁ sglsrird Homnthergreur 106 oxisiem inckgingeous

phase, incl gdi ygrigml do:¢¢4) magnesﬁ)fh @Qrde@bbﬂﬂ:rﬁldﬁ'ﬂé)é(mdiéai%% pkidel 09X @,
0.01%to 10%in, wei

Q
forming a secofd™ rﬁ'ﬁ} Lprfé)ow?glg E%{&Iegat]oofomwrasyrtrﬁp% aﬁ'ééeaﬁaglﬂd'ﬁgrf@fcr‘?ﬁ 10
agent ; oxide; afumniniuny ozidg rasnduyttrivad oridet 0r0d Y%byo DU inngeight df aexmppdr
m xture; oxide powéé?r('@u@g a green body by gi ving said second granul ated
m xture the F he desired article - sintering for
at least thirty m nofERIRG az5ecend aisture @C&ﬂﬁﬂ saiddfirsismixieneveich a1bingog and
1,500[ err] Go nageht;ant at nosphere, and - anneal ing the desired

artlcle at aterrpera ure co Eﬁfﬁ e h Cand 1, 350[err]C
for a period of trrre%'gr'r?ﬁﬁsr@an @R‘%‘G%MHU'&SQ P4 Burs in an
inert or reduci ng atfsypheacgrearibogydy gixingesaig aecorad granulat@d esslure the _
conpri sed bet vvrgﬁgp&%k &hd liedingh égﬂf_{vrgt phere, and 20 - polishing said

sintered artic hod according to claim1,
characterised in t hafintefing farsat least thistw fipstesnall ademperatuse: eompsised wei ght

of powders {igt @adeskrd 9,350rdRd MS00°C in ambiant atmosphere, and
- annealing the desired article at a temperature comprised between
700°C and 1,350°C for a period of time comprised between 30 minutes and
20 hours in an inert or reducing atmosphere having an oxygen partial
pressure comprised between 10 and 1 atmosphere, and
20 _ - polishing said sintered article.

2. Method according to claim 1, characterised in that the first
mixture includes 0.1% to 1% in weight of powders intended to form the
vitreous phase. _

3. Method according to claim 1 or 2, characterised in that the

25 powders intended to form a vitreous phase include substantially equal
quantities in weight of each of silicon oxide, aluminium oxide and yttrium oxide,
and preferably 29% in weight of silicon oxide, 29% in weight of aluminium
oxide and 42% in weight of yttrium oxide.

4. Method according to any of claims 1 to 3, characterised in that

30 the first mixture includes. 0.1% to 2%, and preferably 0.05% to 0.5% in weight
of copper oxide powder.

5. Method according to any of the preceding claims, characterised in
that the stabilising agent is yttrium oxide.

6. Method according to any of the preceding claims, characterised in

35 that the annealing temperature is comprised between 900 arrd 1,150°C and in



vi treous phase. 3. Method according to claim1 or 2,

i ncl ude substantially equal guantjties in weight of fusaii s .
oxi de, alum nium oxi de and yttrium oxi de, and pref eﬂm‘ﬂﬁﬁfﬂm“‘ﬂmbht
of silicon oxide, 29%in weight of alunini<hr oxi de 42% 1 m wei ght
of yttrium oxide. - 4. Method according to any of clains 1 to 3,
characterised in that 30 the first mxture includes 0.1%to 2% and
preferably 0.05got 0, 5% in wei ght of copper oxide powder.

5. Met hod accor ?tng"ec egnor Eﬁduf’%ﬁ HMOseBe R NRY &N AXYaen Daglial daressrei n

that the stabildomprisedgestiveen 0% andinDdxate6sphere. 6. Method

anneal | ng t emperat ur - SEBaL ucarte RBsnd SRsOGIGe s B p3ebuRl | n°
that the inert atainedwascoyling to $pEheethdthdesaribedyiyzrainpaiore, athgpacistsed in
conprised begwagpy ﬁ%)%rrr%jeogafja%&rr\}eréa ﬁﬁ?rpt&eﬁw%uldegi%auq including Ynobt ai ned

Orange/red zirconia based decorative article in gar. ‘
accordi ng to tHBOSANGEE Madibr phaecaniums oxiss: of 10 28%hainaweight ebat jeast Bnet hat

it is formed ofstabifging agent sslecteli R ahdTarduResl Bakks irtaldml YErilM oxids,
substance a matrix_ of

zirconiumoxide, 3, ta 20%i, ight_of at | east one
st abi | i si ng agdNfIEs toé(ﬁf%f FEIT i?é‘“%r@'ﬂppc%fz'uﬂ'k?’ﬂa%’mﬁﬁgﬁﬁfh‘b“ﬁgf}ticﬁrﬂ
oxi de, magviteedusnphmsied mcluding sitnooxdxdlds, abaminaine iomiaie afiddgtriutn dxide, 8Ad i n
wei ght of & AL A i } %#’ Bl Xohd] 1 DJ [ de
ani:lgyt tri un%l%xiodgy‘%a{?d% '§%%tt %pﬁ 0 ir nQﬁ\l/\ogsg‘?]'ng? 'Wéjl(r)%g’(farcgéé&dg}s’&o@rogéép
m xture of cop[ﬂiﬁ‘de&nd copper oxi des. 8. Orange/red

zir C(r)]ni a based decor &.i ‘(ﬁaﬁg%/i'efd Birésii® baked c:}éép?dti@%”&rticlg docofdifg a6t Gainped
'n that 1t is Q;,)tc%'arr]aec efised in that ittig o%@/ingcg a%cgrldmsg to gr?y of claims 1 to 6.



