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REFRACTORY PRODUCT EXHI Bl TI NG ENHANCED THERMAL SHOCK
RESI STANCE The invention relates to novel sintered
refrac- tory products exhibiting enhanced thernal
shock resis- tance. Anong refractory products,
fused-cast products 5 and sintered products nmay be

di stingui shed. Contrary to sintered products,
fused-cast prod- ucts nost oftenihave an intergranul ar
gl assy phase |link- ing the crystallized grains. The

problens-—posed by-—sif- tered products and fused- cast

pr odu echnical 10 solutions for solving
then1§mﬁmmm wm mmgrally different. A mxture

devel

manuf acturing a fused-cast prod- uct

t her ef ore”F%%not a priori usable as such for manufac-
turing a sintered proeduct and vice versa. Sintered
products

, ' on their chem cal 15 conposition
and nDdeMﬂ @m@g HM@Wion, are intended to be wused in a

w de vari

strial applications. Exanples of

si ntered protWe%®s include, in par- ticular,
al um na-zirconi a-silica products, usually re- ferred
to as AZS, as well as so-called al um nous prod 20

ucts, which ar ﬁﬁﬁﬁ? iﬂﬁﬁﬁﬂ ' ' i

regi ons of glsgssma |Dn urréalll‘(%# gﬁoéjéﬁbcitc?}gﬁc TaIrI‘{eG

t hose descri bed FNEPHEERt THERMALSSHOQKGRERIEEANGEe of
Emhart Industries are gener- S.26 TRArSLATION OF PCT 2
ally appropriate for such an application. Products

such as BPAL, TPASPEPR PR TSIRFRR EP e RURLF 2PEPERD refrac-

and taty products exhibiting enhanced thermal shock resis-

10

15

20

tance.

Among refractory products, fused-cast products
and sintered products may be distinguished.

Contrary to sintered products, fused-cast prod-
ucts most often have an intergranular glassy phase link-
ing the crystallized grains. The problems posed by sin-
tered products and fused-cast products and the technical
solutions for solving them are thus generally different.
A mixture developed for manufacturing a fused-cast prod-
uct therefore is not a priori usable as such for manufac-
turing a sintered product and vice versa.

Sintered products, depending on their chemical
composition and mode of preparation, are intended to be
used in a wide variety of industrial applications.

Examples of sintered products include, in par-
ticular, alumina-zirconia-silica products, usually re-
ferred to as AZS, as well as so-called aluminous prod-
ucts, which are used, in particular, in certain regions
of glassmaking furnaces.

Products such are those described in patent

FR 2 552 756 in the name of Emhaxzrt Industries are gener-
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keted by Saint-CGobain SefPro are also particularly
well suited and presently widely used in certain
regions of 5 glassmaking furnaces. Al so known from EP
0 404 610 are refractory m xtures containing
nmonoclinic zirconia, fromwhich prod- ucts exhibiting
out standi ng thernmal shock resistance can be obtai ned.
10 However, glass or energy producing industries need
refractory products exhibiting ever greater |evels of
performance. The object of the present invention is

there- .fore to provide_a refractor oduct exhi hiti
enhafddy SEPTIRIIRES SRkKSER; SPaRRBlARAtHGR . Produtts such
nmechasi GHAISE r BR38 hprc @IRALI, OIwhiesh shpachannfapeneedt \and mar-

properti [ m t £ _bet than th U
presgtﬁ:tle?sub?égk%g Fag?%fgﬁnp%g SERet s A%gcga?d%ﬁﬁtﬁgut]ﬁerly well
i nvesuiided tand pippeently widlelghi wsed by neerbaih zxegions of

sé Nt ghad shafdidgt Srk-niduct having the fol | ow ng
aver age chem cal conﬁosition, t he percent- ages being
by wei ght on tfésBaskBoBp tfromxiERO 404, €1 Q1 ape < refractory

90% md%tardisOZon tAAWindgd mdHoeldnd? 23 reldRidp Erded Aich prod-

50%  whi 1.S. .ch ter] . t i ' s
S Porbe S G e AR St SRR 3R sFance can
to 8kYobftaimled.t e-zirconia grains. 30 As shown bel ow,
]t.(l)']e sintered rﬁuvg%%gr,yncﬁfé)gémgf oJnet Iﬁ¥8§£<':99g industries
e h shoc

exhi bits surprisingly anced er mal
r esi segAcerefradtonsh| produetpr ekhdbitdag dever t grehger levels

i nveRfs beRFotmanclas one or nore of the optiona

follow ng char-_ 35 acteristics; S.26 TP NSi..TIOL OF
PCT The object of the present invention is there-

fore to provide a refractory product exhibiting enhanced

15 thermal shock resistance and hot mechanical strength,
corrosion resistance and porosity properties similar to
or better than those of presently used refractory prod-
ucts.

According to the invention, this object is

20 achieved by means of a sintered refractory product having
the following average chemical composition, the percent-
ages being by weight on the basis of the oxides:

20% < Al,03 < 90%
2% < 8i0, < 30%
25 3% < Z2r0; < 50%
0% < Cr;0; < 50%,
which is characterized in that it comprises, as
a percentage by weight on the basis of the oxides, 17 to
85% of mullite-zirconia grains.

30 As shown below, the sintered refractory product
of the invention exhibits surprisingly enhanced thermal
shock resistance.

Preferably, the product according to the inven-
tion also has one or more of the optional following char-

35 acteristics:

$.26 TFANSLATION OF PCT



3 - The sumof A1203r Si 02, Zr02 and Cr203 con tents,
as percentages by weight on the basis of the oxides,
is 94% or nore, preferably 98% or nore. It is

consi dered that, under these 5 conditions, the
presence of the other oxides does not substantially
nodi fy the obtained results. - The product according
to the invention con- tains, as percentages by wei ght
on the basis 10 of the oxides, nore than 19%
preferably nore than 24% even n@e preferably nore

than 30% and/or | ess than 60% and preferably Iess
t han 50% of rmufl ir%‘@- AP offa @i%ﬁ%s.&-‘oﬁhezﬁpbdﬁw Crz:0;3 con-
accordi ng to thetenatent iaen padcerniades NSy @#8ight on the basis

per cent ages by l-ght _on _t. basi_s f the oxides t
| east 10% and/ o\rl%gt REsC* 1985 of 2702, °F TE S (Pcﬁﬁ:lflerably 98%

according to theornwems.on Tonist epnsidesedertbartt,agasier these
by weight on thecgﬁaﬁ.%ioagz()ft_hté_?_ﬁ)%gﬁée 8k ltﬁ@é.totguo@r oxides

and/ or at nost 18% of S e product accordin ]
to the inventiondegf- Refnsubstandriadhngaeddfvethft obtained

on the basis of rtBalexi des, at |east 50% and/ or at

nost 25 80% of 203. - The produgt according to the,

i nvention in- Cl %83 Rﬁ?rdé“i'ﬁagcﬁgs 1pPeft® abpy invention con-
substan- tially taf%s, bpswpiepientdgexilsheswekghtt bat the basis

1y pose, pr e.f er agkythgl lox?.fdetshemro%\g I£%1ta§1ri Q.J > }O lPeerdably more
In the starting charge arée oxi'des, ex- cedt g?’o e
addi ti ons requir&HanoR4ftthe everp-mo¥r) phaferablynmome than 30%

embodi nent, the praddet PESOT diHih { @0%, and preferably less
than 50% of mullite-zirconia grains.

- The product according to the invention con-

15 tains, as percentages by weight on the basis
of the oxides, at least 10% and/or at most
33% of Zro,.

- The product according to the invention con-

tains, as percentages by weight on the basis
20 of the oxides, at least 6% and/or at most 18%
of SiO,.

- The product according to the invention con-
tains, as percentages by weight on the basis
of the oxides, at least 50% and/or at most

25 80% of Al,0s.

- The product according to the invention in-
cludes more than 99%, preferably substan-
tially 100%, by weight, of oxides. For that
purpose, preferably, all of the raw materials

30 used in the starting charge are oxides, ex-
cept for the additions required for the shap-
ing phase.

- In one embodiment, the product according to
the invention preferably contains less than

35 0.5% of Cr,03, and preferably contains no, or
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the invention preferably contains I ess than 35 0.5%
of Cr203, and preferably contains no, or S. 26
TRANSLATION OF PCT 4 only trace anounts of , Cr203 .
This is be- cause this oxide is an undesirable
impurity in some applications, in particular when the
bl ock according to the inventionis in con 5 tact with
certain nolten glasses. Specifi- cally, it can result
in a reduction of the nolten glass quality due to
bubbling or staining phenonena. 4 Both the starting

charge and the proguct ac- 10 cor o the_inve
contai n no netal °Bsy¥| | TREe 2P % hgrﬁpbduc%hls is be-
according to theausveertthjcm bxi'datem:leaintunﬂesmablm impurity

glassnaklng appllgatl ﬂf&% @mgﬁg SLllég?tlc%lar when the

i nconpati ble wt Ats(C 1 catl ons. - For
reason, the prodbépcm@c;rqnntgmg) tboe thenviemtemtion is in con-

Py ef er abl y contaikdaenQ,d ;@f al:ei:'talherx&lte h&19§§é§‘ Specifi—

size of mullite-zirconi ies in range 0 t
20 - The product “add¥ndi¥y £8nt W@ﬁ%ﬁ'en%Por? p¥%¢u°t1°n of the

erably contai ns,maataarcgma@@eS% htagueh #d€ bubbling or
basi s of the oxides t pre erably at

| east 4% and nor & Bf‘&F‘é‘FaB?‘?nq"@?? t han 22%

preferably | ess Bbah Hh% saroriimf dhasgabhyd| ¢de tdamduct ac-

fge of mullite-z r%&&‘ggct%a'éﬁ h%.\ﬁ\fé%c?h% Z%o%tagn no metal

nmor less. - The pro according to e inven
pref- erably consalasonasad pgessdntifgdhey patdynat @ecording to

the basis of therpxi defveatibRaSisl% nPeRfied0 €52Db¥ used in

at least 1.5% of nullite-zirconia
glassmaking applications, since metal silicon

is incompatible with such applications. For

15 the same reason, the product according to the
invention preferably contains no metal fi-
bers.

- The grain size of mullite-zirconia lies in
the range 0 to 3 mm.

20 - The product according to the invention pref-
erably contains, as percentages by weight on
the basis of the oxides, at least 3%, pref-
erably at least 4% and more preferably, less
than 22%, preferably less than 10%, and pref-

25 : erably 1less than 6%, of mullite-zirconia
grains having a size of 0.7 mm or less.

- The product according to the invention pref-
erably contains, as a percentage by weight on
the basis of the oxides, at least 1%, pref-

30 erably at least 1.5%, of mullite-zirconia
grains having a size of 0.3 mm or less. This
results in a substantial improvement in ther-
mal shock resistance.

- The product according to the invention con-

35 tains less than 1% by weight of MgO, on the

S.26 TRANSLATION OF PCT



grains having a size of 0.3 mmor less. This results
in a substantial inprovenent in ther- mal shock

resi stance. - The product according to the invention
con- 35 tains less than 1% by wei ght of MgO on the

S. 26 TRANSLATION COF PCT 5 basis of the oxides, and
preferably contains no MO, except in the form of
inmpurities, i.e. in anounts smaller than 0.5% and
pref- erably less than 0.2% 5 - The product according
to the invention is al- ready sirgered before being

laced in its op; _erati [, position or i,nstall ed .
F.e. it is notpgﬁﬁ grégpﬁﬁngi?ﬁ+d?ﬁe PﬁgeFHQ£$€ﬂ§§¥ contains
relates to the use AMgQ@, r excEptf r aot orlye pifeduct of impurities,
according to the;i pvent] 9&n§HHFsa§m§ru§sQa n 0.5%
refractory part for shaping nolten ass to be used
as a consunabl e ﬁﬁ?B#YoEe&SréPPacpo ¥-lining, in
pmarticular in thepeogbuahicen ackarlngOftcAtHe dtsiddtdlon is al-
fa- cility. 15 By "nullite-zirconia grain" is _neant a
refrac- tory graff2f¥oddptarsyd befezf hgise plsaed in its op-
having a cheni cakataspadi tga¥i it aa')aﬁi E.@istas.ﬂ(étsﬁ,ozj)..e. it is
maj or constitu- ents,.alumna.(A1203), silica [
ang zirconia (zrB2 ,Slﬁﬁ8F8|n1§iFF 8 and alunina are
present in theTheringen2don J1GRD FeAHMIS (tall théehse of a re-
A UMeRg €890 roawit | GRLIANY, agd tﬂerbcgﬂbénﬁz&qzl)csuch as a
thus are the three main constituents, by welght, of a
nul | hePehr AT ZRAGERRN. PRRE "£0% e SHRPANG: dppttenf glass to be
to i hsedarfesh ondBRHIY. 1hyekS 3ONsi Q@G ddty DPYning, in
definition, ;a "grain" 25 has.a size of less than 4 .
nm ?SftﬁﬁﬂaPﬁcgﬂrFﬁﬁ §°P5PF3&PBrf §dc CLadPoiddystyial fa-
to theliwyention in the formof a sintered bl ock,

15 By "mullite-zirconia grain" is meant a refrac-

and pref-

tory grain produced by sintering or fusing having a
chemical composition containing, as its major constitu-
ents, alumina (Al,03), silica (SiO,;) and zirconia (Zr0,),
wherein silica and alumina are present in the form of

20 2 Si0,-3 Al,0; (mullite). Alumina (Al,03), silica (Sio0,)
and zirconia (2rO;) thus are the three main constituents,
by weight, of a mullite-zirconia grain.

The "size of a grain" refers to its largest di-
mension. It is considered that, by definition, a "grain"

25 has a size of less than 4 mm.

For manufacturing a refractory product accord-
ihg to the invention in the form of a sintered block,
i.e. of a shaped part sintered before it is placed in its
operational position, a manufacturing process comprising

30 the following consecutive steps can be performed:
a) preparing a starting charge;
b) casting said charge in a mold or compacting
it by vibrating and/or pressing and/or
tamping said charge within the mold to form

35 a preform;

S.26 TRANSLATION OF PCT



i.e. of a shaped part sintered before it is placed in
its operational position, a manufacturing process
conprising 30 the foll ow ng consecutive steps can be
performed: a) preparing a starting charge; b) casting
said charge in a nold or conpacting it by vibrating
and/ or pressing and/or tanping said charge within the
nold to form 35 a preform S.26 TRANSLATI ON OF PCT 6
c) renoving said preformfromthe nold; d) drying said
preform preferably in air or a @mwisture-controlled
at nosphere so that the reS|dua pnolstur

d

in the
preform remai n§) 5TBRPYERA §33 Gegﬁfme%r Frtﬂﬁ aelgts
preforn1|n an dxi ddryhggasans- prefoemgt pareferadlat Ure air or a

in the range 1300 h81sl§98CéLRt%§iEbé‘%ﬁﬁ‘%ﬁi ?%pghat the

refractory block accor e 1rnven _
a) toe) are stepsreehdtlﬁill ord $urer rired theutpfeforhe remains

manuf act ure of S|nggggge9rgdggaso kg.step a), the
starting charge_ is _nade of variety of raw

mat eri al s, theeéheﬁiEéchémﬁimRFQﬁPﬁﬂmPngF&n&P&ﬁéﬁHﬂS atmos-

di stribution of WhpREr&aytvar fempesardirag ik5 the tdihge 1300 to

i nvention, it cont the rcenta es _being b
wei ght on the ba3|gb§§ Ehé t%rg 8%?585 rf¥r?8t°ry block
85% of mullite- 2|aconrdlggatnsth331m&bhtasnany

féﬁraCtory ma- Skgﬁgag akkogbngr%h%tgggl %%d@ﬁ?ﬁgdally carried

conposition to be i eve SUch as tabi
eIec?FGfﬁ?&dtberwﬁauﬁﬁczgrﬁlP@oﬁlmﬂﬁnﬁﬂ proshicts -

particul ar singgreddd 4he tﬁ@r@ﬂﬁr Eﬁﬁrge is made of a
el ectrof used terials, such hose ased

Al 20%27185Y 5 ranﬂﬁﬁFr¥%H%@ gpﬁlfﬁeqﬁﬁﬂ} EP?ﬁPEltlon and
and/ geaatabmbitzed Ailstaibatich ¥ which deaPi ¢argent According

lag]d ‘:ge tlhle invention, it contains, the percentages being by
weight on the basis of the refractory oxides, 17 to 85%
of mullite-zirconia grains, as well as any refractory ma-
terial allowing the desired overall composition to be
achieved, such as tabular alumina, electrofused corundum,

20 zircon, chromium oxide, in particular sintered in the
form of chamotte, electrofused materials, such as those
based on Al,03-2r0,-5i0;, alumina, fumed silica, mono-
clinic and/or stabilized zirconia, chromium oxide pig-
ment, and the like.

25 The starting charge is determined so that the
product obtained after step e) conforms to the invention
and further exhibits one or preferably several of the
preferred characteristics of the product according to the
invention.

30 The starting charge preferably contains, és a
percentage by weight on the basis of the oxides, at least
1%, preferably at least 1.5% of mullite-zirconia grains
having a size of 0.3 mm or less. These grains may be

added in any appropriate granulometric class, such as,

S$.26 TRANSLATION OF PCT



25 The starting charge is determ ned so that the
product obtained after step e) conforns to the
invention and further exhibits one or preferably
several of the preferred characteristics of the
product according to the invention. 30 The starting
charge preferably contains, as a percentage by wei ght
on the basis of the oxides, at least 1% preferably
at least 1.5%of mullite-zirconia grains having a
size of 0.3 mm or Iess These gra ns may be added in

t anul t I h . 26
TRAERRRB GRtpCo EAf i ERGER ] Pt 7 offte nr Bcg, mm o= 0-
0-0.?.@% mo-.0. 3 nrmor O- 0.15 mm The starting charge
may al so cont a'rﬂeongtgftlﬁ%r %h%%?tl}ﬂg§5 A;Jféo conta:.n one or

particulate formso as to provi S he arti _
char Berai BHdiGives dm apPantidulateurfamp tsee @haqm mrovide the

4 ep shhrandgf 0&h9£§¥' diich t ke AR oRh akRedi ? &Bfing the
end of step™d) with sufficient nmechanical strength

The ahﬁeﬁpg éitea’d&i)t AR £ore BreYAding ithe RuefeR ighkained at
| ar, thee eaimwsSeepva)tlﬁa{Iyuﬂﬁedleﬂtkﬁawnanlcal strength.

sint in es are appropr ate.. Certain .

OXi dg\gf rr%(}"%’@?ﬁ nt? V&St RE ag‘b‘? 'jﬁ'(‘/’e% ing.  OIn particu-

Non Lam,t ithge eaamm'e§ cbnusatth.enadd[yt lueesd | im - &hode: sintering
P&ﬁggggggya%gggbg ?ﬂ@@rs (i.e. entirely or

part y e u

el''m nat i ng the drylng and firing
steps) such asCeE§pmB, cxddes @Ay dre inpredeced via the addi-
deri y¢atkkes, such as carboxynethyl - cell ul ose,
dextrin, polyv

Pr ef er abl Y, §°énﬁgil‘?f(iog?‘l?tseﬁﬁ?dgp]r2%§/hg ﬁ’l}%ﬁ’%‘% pdd¢fives in-

rangel@das to 6% by

15 - temporary organic binders (i.e. entirely or
partially eliminated during the drying and
firing steps) such as resins, cellulose or
lignone derivatives, such as carboxymethyl-
cellulose, dextrin, polyvinyl alcohols, and

20 the like. Preferably, the amount of tempo-
rary binder is in the range 0.1% to 6% by
weight relative to the particulate oxide mix-
ture in the starting charge;

- chemical binders such as phosphoric acid,

25 aluminum monophosphate, and the like;

- hydraulic binders, such as aluminous cements,
for instance SECAR 71 or of the CaO aluminate
type;

- deflocculants, such as alkaline metal poly-

30 phosphates or methacrylate derivatives;

~ sintering promoters such as titanium dioxide
(in a proportion not exceeding approximately
2% of the weight of the composition) or mag-

nesium hydroxide;

S.26 TRANSLATION OF PCT



wei ght relative to the particulate oxide mx- ture in
the starting charge; chem cal binders such as
phosphoric acid, 25 alum num nonophosphate, and the
i ke; - hydraulic binders, such as al um nous cenents,
for instance SECAR 71 or of the CaO alum nate type; -
defl occul ants, such as al kaline netal poly- 30
phosphat es or nethacrylate derivatives; - sintering
pronmoters such as titaniumdioxide (in a proportion
not exceedi ng approxi mately 2% @ the meight of the

conposition) or neS|un1hydro
TRANSLATI N CF-PERSBERG SHLG P Uftis 28, AR fidResPEimealoiun

or cal cium steasabasatesclay based additions to

facilitate utllls§ay d S|nter|n

addi tions introdicé¥a un1na an ?9%xit° %aCl%lgage utilisa-

al kali or al kal i téosarnid ﬁedabloxedesg or even iron

?ﬁide accor di ngrhashhe di4RE ofs (4 ﬁf&ﬁb&aéfﬁmfﬂgrgnd silica

e refractory m xture cont al ns em cal or
hydr 884 @ fisttiealkaki |%rmbhah1%ne¢§t=b metgl,gxiges, or even

for exambbsideBy akRdidRag RoPhe! tgPeVioF WiRRAti on
e contains | ess

casti ng. Pref efabl y, the start
Chan 155 MOy DY PEASRE Gt IS SoBFEHET R RiaE Ty pontains
noremucﬁemr&&y otoh&dnmmhﬂmlﬁﬁhdempept|usttueﬁoamconcrete,

1 f
£, BT e gl B M 203, vibration

si nplcasting.order to obtain a refractory product

accord- ing toPS:Q?eiraBQgt' Qat sEQEtﬁF}S GhatlfP Bdntains less
t he startlng charge exhibits the follow ng average
chenit®an y weight on the basis of the oxides, and

more preferably, contains no MgO, except in the form of
15 impurities, i.e. in amounts of 0.5% or less, preferably
less than 0.2%. The process is thus made simpler.

In order to obtain a refractory product accord-
ing to the invention at the end of step e), the starting
charge exhibits the following average chemical composi-

20 tion, as percentages by weight on the basis of the re-
fractory oxides:

20% < Al,0; < 90%

2% < Si0O; < 30%

3% < 2r0; < 50%

25 0% S Cry0; < 50%
and comprises 17 to 85% of mullite-zirconia grains, the
percentages being by weight on the basis of refractory
oxides.

Water is also conventionally added to the

30 starting charge.

The mixture of the various starting charge con-
stituents is continued until a substantially homogeneous
starting charge is obtained.

In step b), the charge is shaped and placed in

35 a mold.

S$.26 TRANSLATION OF PCT



i,
AT

20 tion, as percentages by weight on the basis of the
re- fractory oxides: 20% < Al1203 < 90% 2% < Si02 <
30% 3% < Zr02 < 50% 25 0% 5 Cr203 < 50% and conpri ses
17 to 85% of nmullite-zirconia grains, the percentages
bei ng by weight on the basis of refractory oxides.
Water is also conventionally added to the 30 starting
charge. The m xture of the various starting charge
con- stituents is continued until a substantially
honbgeneous starting charge is agbtained. In step b),

the charge is shaped a laced in. 35 a ld.,S. 26 .
TRANSLATI ON OFLBCTage ?‘g‘egasg‘e"""tlr?ec’ difa |enrg&f)rsf“ep§1er§%rprf’éeqssmg' a
by pspesiifgc presetire ofHrédsure 300 409/ ¢n’ 860 dppromriate for
IS appr-J-Aat . n-p LEnRasie I [ [ .

pr ef gr é‘b%llh; p?'aa%rqlg{q I?)él;sttlﬂép'lj_ni gg%%%%“gr §%s€§§t%%ﬁ%y ,csarrled OI-Jt
for spigpadlysiory igasratdealdys e exgmplmusing a hydraulic

aslvaph-ageousiit heaPr£4e8edadiods Ifnsal pRbceBBAUBR! iaC manual or
and/ or vibrational, ramm ng operation. Drying in Step

d) cRRepRaticy P/ Gt vipratigpale mammipg,jqperation.

t enper at ur e. PD&%thmﬂn dﬁeﬁSdﬁaéiﬁeﬂeoahrraédaogt at a mod-
tenperature in range ,0f roomytepperature.to.l .
2000 R Eagn T TS 54 boP REERE 10 RoutE Aftg Bgied out
week atdeperrempgratudee for ete ofrange pe£f gropm ubemperature to

i@e zbgsbqualIméﬁHrﬁtf&{‘ifir#_PLsEergﬁ:ﬁfagﬁnhbshlo‘ﬁ)%% and one
than 0.5% The dried preformis then fired (step e))
in Ysekndelenendiing o0 theTformiatt of nkhepprafprsn, | yntil the

wel | relkaava 1t ando6@r&Kidonténth bhe tiid . pBehbehi N less than
corrgs.g%r]ds
The dried preform is then fired (step e)) in

15 order to sinter it. The sintering operation is well
known to those skilled in the art. Sintering corresponds
to a thermal consolidation of the material. It is gener-
ally accompanied by a decrease in porosity and by a di-
mensional shrinkage.

20 The sintering temperature depends on the start-
ing mixture composition, but a temperature between 1300
and 1800°C is appropriate in most cases. Sintering is
preferably carried out in an oxidizing atmosphere, and
more preferably in air, preferably at atmospheric pres-

25 sure. The firing period, between about 1 and 15 days
cold to cold, depends on the materials and also on the
size and shape of the refractory products to be manufac-
tured.

Step e) transforms the preform into a refrac-

30 tory product according to the invention, which is par-
ticularly wuseful as a shaped refractory part used for
shaping molten glass or as a refractory tile in the com-
bustion chamber of an industrial facility.

Conventionally, the preform is fired in a fir-

35 ing furnace.
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to a thermal consolidation of the material. It is
gener- ally acconpanied by a decrease in porosity and
by a di- nensional shrinkage. 20 The sintering
tenperature depends on the start- ing mxture
conposition, but a tenperature between 1300 and 1800C
IS appropriate in nobst cases. Sintering is preferably
carried out in an oxidizing atnosphere, and nore
preferably in air, preferably at atnospheric pres 25
sure. The firing period, betweeniebout 1 and 15 days

cold to cold, ggpends on tge materials aqg also on th .
size and shape®§f TRCTRS r 5%t B’F)?%EF FutPrrgd v situ, i.e.
manufdotemededaf Seep hayvingariséen nplblmedpraﬁ ortnmemrt coperational

refr or g
Rl s e T e
part waddd torbe spaptagtadl t érhegllblwlbraggoadmg r &9t dﬂye inven-

tg | etiibn! RRsvAPs BT A LS PiwithiAISE{tAlg furnace, so
Conventiopally, the preformis fired in

facil :
fir- do’é){ﬁ RAFRr Ricett%. 36 'FRAI\&A’FFG*EPQZ BET SYBStI:‘\é‘tlanY the

opposednet mapm&uctb@fsaﬂa Vedthg plHddd in GitsSidpefLelional posi-

o B 10 RS ot Wl L L e pagce or ene

p03|t| Sn; for exanp
a vv&lemPte@‘alt@rpr gmecticht tdre theckoattooni af o diilven point on

idVeRna ity eé&éféc%regw ard MESLPY Wipl @foéé&' RBd in situ

furnace, so that eac its sides Is heat

subsﬁaﬁf-'-lea'leldy pPERauctsre then kaicdusds aacarding diadde idnvention
its Qﬁ&%atéﬂﬂﬂblws la- ﬁdbxﬁ@geﬂ@&ﬁ@f Achsilty SaRAeBIHstructure
any gsgend ce of h ature 1%radl ent on the N

posi EPERUEPCE Yy vERYSoi ﬁ? ingo he HRETVEYs 1ERYIDFance to
t he bhechalAshopkos ¢ mnmwo&m bys meiteiredrgpoafucirel to corro-
e gg_gglugg (EE-Q' g akQ the invention thus exhibits

a honopgenedu enS| y 2and microstructure t hr oughout ,
thus resulti ngThﬁ rREFaeEeryeprotasts ecording to the inven-

tion may then be used directly or after having been as-
sembled by means of appropriate expansion joints, accord-
ing to techniques well known to those skilled in the art.
20 The way the amounts of constituents are deter-
mined in the refractory product is well known to a person
skilled in the art. In particular, a person skilled in
the art is aware that the mullite-zirconia grains as well
as the oxides Al,03;, SiO,;, 2Zr0O, and Cr,0; present in the
25 starting charge are also found in the sintered refractory
product. For the same quantity of constituents in the
sintered refractory product, the starting charge composi-
tion may however change, depending on those quantities
and on the: nature of the additives present in said char-
30 ge.
To further illustrate the invention, the fol-
lowing non-limiting examples are given.
In these examples, the raw materials employed

were chosen from:

S$.26 TRANSLIATION OF PCT
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ey

thermal shock, to corrosion by water vapor, and to
corro- 15 sion by nolten glass. The refractory
products according to the inven- tion may then be used
directly or after having been as- senbled by neans of
appropriate expansion joints, accord- ing to

techni ques well known to those skilled in the art. 20
The way the amounts of constituents are deter- mned
in the refractory product is well known to a person
skilled in the art. In particulanl a person skilled in

the art is aware that, th |lite-zirconia grains as, .

wel | as the oxi GEER I3 14ey7 i T5a5) & fF Aihs Fontaining more

present in the 2%hamar 8Bhg charfp.are Ad,09 + 8i0L i And 35% of

the sintered ref &.augi:%@ia ! a%.%’ill.é} 'irfo%lohggl§§gg form, having a
nt sintered refra

quantity of constituents i ctory
product, the stasiizrg ématye comgesiO- to Snmmey however
change, dependingr@RnkhaeitaRl idiiRs ithdrddife 0 to 20 mm,

nature of the additives present in said_char- 3 e.
To further illusPPirdrere BhveRipdingt ﬁéeFé'—lr-‘-’fI“&\ﬁ%w' gefractory

non-limting exlaﬁﬁbaﬁlc&@edﬂth&lenasl EERhBGfsleWIDER31711, which

the raw material s_enpl o re osen 0 S. 26 ez

TRANSLATI ON OF PaFe11P=odpged] Anf i‘f‘%yli?{fﬁgni}éygr%??l’sete Eu-

cont ai ni ng nore rhpeedd® odedr (roduilt2)?2 RéfPad2aimes . These
% of zirconia ' [ linic ' .

g‘?ze in the rangggghtng}ei %%m%q?l’gr%éﬁﬁ;e aag\ﬂér%?éasn%éé"elght on

in the range 0 t&hgohafis oof athed axidgs nd3fgto 54% of Zro,,

el ectrofused refBgchdy 51 ProuRisoSUCH €8 ER%1681 o, and 0.2
ER-1711, which are pggdu ed and nmarketed by Societe
ddi°t

Eu- ropeenne des Prd efrHRrQct ai res. These 10
products cont arntabalper ceninfiges HyawAsgldortaidiity more than

@Si s of the oxi 93% o%za&%mQ%% %Ldzﬁ'x%%ing a size in the range
40 pym to 3.5 mm;

- fused or sintered mullite grains, for example
a powder containing 76.5% of Al,0; and 22.5%
of SiO; and having a particle size in the

20 range 0.7 to 3 mm;

- products having a high content of zirconia
such as CS10 or CCl1l0, marketed by Société Eu-
ropéenne des Produits Réfractaires. These
products contain more than 99% of 2rO; and

25 the median diameter (D50) of the =zirconia
particles is 3.5 um;

- reactive alumina or a mixture of reactive
aluminas, containing more than 99% of Al,0,,
the median diameter of reactive alumina par-

30 ticles ranging from 0.5 pm to 3 pm;

- electrofused alumina having a particle size
in the range 0.04 to 0. 5 mm;

- fumed silica marketed by Société Européenne
des Produits Réfractaires. This glassy sil-

35 ica contains more than 93% of silica .(Si0,)
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36 to 51% of A1203, 2 to 16%of Si02 and 0.2 to 1.5%
of Na20; - tabular alum na grains containing nore than
15 99% of alumi na and having a size in the range 40
pmto 3.5 mm - fused or sintered nmullite grains, for
exanpl e a powder containing 76.5% of A1203 and 22. 5%
of Si02 and having a particle size in the 20 range
0.7 to 3 mm - products having a high content of
zirconia such as CS10 or CCl10, marketed by Societe
Eu- i ropeenne des Produits Refragtaires. These

products contain re than.99%.of .Zr a 25 t he _
nedi an di anet er 5507 SofVEH: aélrecd'm %%%gérj‘ﬁ’“bl%é 3 gpowder hav
3.5 pm - reactivaegahumedianr parnticile aicle ro@aiﬁm 1 pm;
al um nas, contai Qi {8 0 203, . .
medi an di anmet er gf ri)S'eact"llq'v?'e a ulr?ﬁ%r%@%a(re% 80"?'f‘tglug:se of various
rangi ng from 0. 5cprengs3 gy is preflexsiegdp alagrimaement hav-

hgving a particl engl aehilgh ENAMiNAOSIhtdht O dheld d8ca25 sold
- fumed silica nmarketed by Societe Europeenne des

Produi ts Refract 8¥r AImaEYs. gICALSy, spptainsj it of Al 03 and
contains nore thass93% ghosilica . (Si02) S 26

TRANSLATION OF PCT_12 and is_gvailable_in the form of .
a powder hav- in§tE°RBdi%h B%P?i %%‘%i?ﬁ 3 D ltg’°f°ughly mi=
pm - a hydraul i crooagedt €éoom and contaiofingaBS58u®f silica;

;o : r.ed t. hav- 5 i
ments; it is_ppghigihRde ggg§%sﬁ§g§§3 av ing a

i gh alunina content, such a by Al matys.
CA25 cont ai ns 789hsPRARROPe, 1894Qf GO Ppigment form, con-

taining more than 99% of chromium 3 oxide and
available in the form of a powder having a
median size of 2 pm.

15 Sintered refractory blocks were manufactured according to
the a.bove—described. process.

In step a), raw materials were metered in such
a way that the starting charge had the desired average
mineral chemical composition by weight, and then mixed in

20 the presence of water and at least one dispersant, such
as sodium phosphate.

The starting charge was then cast in a mold to
form a green preform having sufficient mechanical
strength to be manipulated. It was then dried for 12

25 hours at 110°C. The preform was finally sintered at a
temperature of 1350°C or 1630°C so as to form a refrac-
tory block.

Samples were taken from the various block exam-
pPles in order to prepare specimens in the form of

30 125 x 25 x 25 mm bars.

In order to measure thermal shock resistance
properties, a standardized test known as PRE III.
26/PRE/R.5.1/78 was adopted. This test allows the ther-
mal shock behaviour to be assessed using the relative

35 loss of flexural strength (DELTA MOR) after one or more

S.26 TRANSLATION OF PCT



-.zircon in sand formor in a thoroughly m- cronized
formand containing 35%of silica; 10 - calcium

carbonat e Na2CO3; - chrom um oxi de, Cr203, in pignent

form con- taining nore than 99% of chrom um 3 oxi de

and available in the formof a powder having a

medi an size of 2 pm 15 Sintered refractory bl ocks

wer e manufactured according to the above-descri bed

process. In step a), raw materials were netered in

such a way that the starting chasge had the desired

aver age,._m neral chem.cal. conpositi,an by .weight, and.

Chen CYERER | So0h ERE S RaEt Er RS AP AEYt ecinen £rom
one disperteaperatwete R0 ‘Wdiuwpn phosphakémufihdemperature T of
staryhbggegha n :

ot ceii200cFor SORREAS, ChS aPAtindh B rld bl Bine © for 30
t o bBipnkesuratdedhent PLARTLRGH te cpeicdmer irfah@plsl water.

a 110C. The prgbopdr\as thBahb¥uiuBt eFeduphude.
tenperature of _1350C or 1630C so as _to forina refrac-

tory block. SafPl dhenctliqrings tohlese MPREsCRFEERPORds to
e;(amthpl MOR nvaamler2 off0 tpreepss;epseeaigTWd bébSré Obfly thermal
o] 125 x 25 x 25 ars. .ln order to sur

Cher PRPOEN S Rus ST T ST R CoR R, of FD8MOR value
t est aktewn"&8 PRElel(B) oZ6itRREMRLS shordk .was adopt ed.

1gU s test all Offiol BEnbBLEEiBRL SROTHD UM olidiEs as well
assessed using the refative 35 loss of flexural

st r eR§t KheDELFARKBRFCELEEL CSnBTEr Showa ig Tgble 1.
TRANSLATI ON OF PCT 13 cycles, each consisting in

heating the test specinen from roomtenperature (200

up to a maxi mum tenperature T of 1200C, keeping the

specinmen at this tenperature T for 30 mnutes and

then plunging the specinen into cold water.
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5 The MOR is the nodulus of rupture. In the foll ow ng
tabl es, MOR20 corresponds to the MOR val ue of the
sanpl e at 20C before any thermal shock cycle, and
MORxcycl e corresponds to the MOR value _ after "x
cycl e(s) of thermal shock. 10 The conpositions of the
tested products as well as their characteristics are
shown in Table 1. S. 26 TRANSLATION OF PCT 14 Table 1
Mul Iite- MORxcycle zirconia Chem cal conposition

MOR20 (MPa) / DELTA MOR grains {% (nPa) (%relative
to (¢ 0) A1203 Si02 zZr02 Cr203 x=1 x=3 1* 0

(PaptE9)

76. 1 20.8 6. 0/719% 3 0/86% 2* Q0 91 0 8.6-0
/ 10| 4 3M31G8%%-3.0/71% 3* 16 79.7 7.5 11.5 /Mok%cdrele
6. 3/ B4% |2i0¢BI3% CHend@al FobpdsiGidd .| OMOR20 8| $MBh)9//H5BRATA MOR
3.9/ 79%| 5r&@s53.3 16. 7(27. 9 / 31. 7(dP3) 3/ 58G% MNlatgv@5o
78.417.9 12%8 /| 21.2 11.0/48% 5 8N72% 7| 25 7514@29) 8
12. 41204t ®4496h 92197 8
12 41430 NA 9 2%y S \16\ A 21c9r3593/ 209 111 ESThq% NA X3
10 3p1%2. 8 26.9 7&3.1211-53?1]4-017 5/ 4699 NA | 161 03H1%3(Q. F.0/86%
6.0 12.8 /7 §.0 69194) 48%65 2p33% , 12 '135 476 73 @/98%1 - $.d/718
13. 913418/ 150%6 8 6/ 38% 13 A5 171 A
11. 8/ B%9% 8. % 38p8°-14 745 l.ll.-é 7. ’7 ¢012L 5/ 143 i/i"d‘ a4/ Y3
9.0/ B786| 1dp 45|78068 7767|1664 [/ 11. 28 & O/ 28%y53%6/|58%/79%
16 4573477 18 1210 ".6/"8%? 7Z5W
7 7 Sa 7 20 155 3] 380 B2 daof 183he ol 8% 131 %
/[ 18| %6 1j2. 4533%MqA4 | IO 951153.|18 A7.|622R 4 A1.0548% | 5.8/72%
17. 1) 3b% NAs 75.9| 9.8 |12.4| / 20.4 | 11.4/44% NA
8 25 |74.4] 9.2 {14.9]| / 21.8 | 12.4/43% NA
9 25 67.111.719.8]| / 20.9 | 11.9/43% NA
10 35 |52.8|16.9|28.2| / 32.4 | 17.5/46% NA
11 35 180.7] 6.0 [12.8]| / 8.0 6.9/14% | 5.2/35%
12 35 |76.7] 6.0 |16.6] / 13.9 | 11.8/15% | 8.6/38%
13 45 |71.4] 7.7 |20.2| / 13.9 | 11.8/15% |.8.6/38%
14 45 |71.4| 7.7 |20.4| / 14.1 | 10.6/33% | 9.0/37%
15 45 |75.3| 7.7 |16.4] / 11.2 | 8.0/28% | 5.6/50%
16 a5 |73.4| 7.7 |18.4| / 12.0 | 8.6/28% | 5.7/52%
17 a5 |70.4] 7.7 |21.4| / 11.7 | 7.8/33% | 6.1/48%
18 48 |51.9|15.6(31.3| / 18.5 | 12.4/33% NA
19 54 50.8(17.6|29.4| / 26.3 | 17.1/35% NA
breaks/
20+ 0 87.0/ 0.4 | / |12.0| 33.2 | 1.5/95% o0s
21 22 [75.0| 4.0 | 8.0 {12.0| 12.2 | 5.6/54% | 2.4/80%

*: Examples outside the scope of the invention
The results show that an amount of more than
17% of mullite-zirconia grains is required in the start-
5 ing charge refractory mixture so as to obtain a signifi-
cant improvement in thermal shock resistance.
This is because, beyond this limit, it may be
noted that the loss of MOR is limited and/or the MOR

value at 20°C is larger.
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20* 0 87.0 0.4/ 12.0 33.2 1.5/95% breaks/ 100% 1 21
22 75.0 4.0 8.0 12.0 12.2 5.6/54% 2.4/ 80% *: Exanples
outsi de the scope of the invention The results show
that an anmount of nore than 17%of nullite-zirconia
grains is required in the start- 5 ing charge
refractory m xture so as to obtain a signifi- cant
i nprovenent in thermal shock resistance. This is
because, beyond this limt, it nay be noted that the
loss of MORis limted and/or thegsMOR value at 20C is
larger. S.26 TRANSLATION OF PCT 15 _Further, tests .
have been carr FEF G /i iEF R ha¥eadesds $Heriefdr ARF in order
shocka efd sdsncenaf thermal eshyaROkesigtaageORf tBuvater vapor
san‘plc%sfrvg%rienprevi ously maintained in a 5 furnace
underr X TE5MSYant  wat er vapor flow rate. After this
treat ment, thefThwsderswmmplesewaker graviicorsdy tthaimbained in a
skoc i est . r ISt ' e
> TR VAL o8, oA ek BeP Tapbl ¥l 12067 Afeer
wat etthiggpgeatdandsi dhewamslarwant tthe mforgmantioned thermal
cycl @nobk Tadd s andd | £&8e . MORHRY Glsuitid CQRLA1isted in Table
Chem_cal .conposi- MOR20 MORcve (MPa/ DELTA MOR _grains
{1 on 208) "0 MOREES 19 HBeatiQRe Y2190 ORORETB}SsApSGeT water
Si 02 vapdr xekrd3si%dh 0 b2for@ hhyd thdtmhil%dhobkd 2¥pcl4h,
JZ‘% 4pls 5204 13.5 9.0/33%7.7/14% 1t is noted that

e Bf

reducts—aceordi-ng—toe—the—invepti-on—resyH—n—-an
enhapedietd- (of thernal shock re- sil|stance eyen afM@Rxcycle
t hey|fiagenia|dbegicone gm@resiviapdiR20or- MAFSVen. (MPa/DELTA MOR
grains tion (%) (mPa) (mPa) (% relative to
(%) MORcve)
Al,0;| Si0, |2rx0, x=1
0 91.0| 8.6 0 11.9 9.9/17% 5.4/45%
45 71.4| 7.7 |20.4] 13.5 9.0/33% 7.7/14%

It is noted that the products according to the
invention result in an enhancement of thermal shock re-
sistance even after they have undergone water vapor cor-
rosion.

15 Further, the products of examples 11 to 17 ex-
hibit a molten glass corrosion resistance at least
equivalent to that of the reference products.

The following Table 3 illustrates the benefit
of the presence of grains having sizes smaller than 0.7

20 mm.
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15 Further, the products of exanples 11 to 17 ex-
rrosion resistance at | east
he reference products. The

hibit a nolten glass co
equi valent to that of t

following Table 3 illustrates the benefit

of the

presence of grains having sizes smaller than 0.7 20

mm S. 26 TRANSLATI ON OF

cycle Millite- (MPa)/DELTA

PCT 16 Table 3 Mullite-

MOR

zirconia zirconia MOR20

1

MOR Chem cal conposition (% grains grains 0-0.7 nm

(nmPa) (%relative (9$)
Zr 02 203 A 79.8 7
7.9/ E{\?@ges%s 9

* M to MOR20) Al1203 S
.7 11.9<0.1/ 20 0 17.4

02

int

€
and u(‘];_‘} by

557 : 812 6-<0-1 /1 20 0 21 10/52% C
78.97.8 12.6 < 0.1 / 20 4 20.7 10. 5/ 49%mi1bag. 9 7.8 & <¥e =
12.6(< D.1 / 20 4 20.3 10.5/48% (E'80°F Riwcadia < 0|12/
| 25| 0 17. dnchi®AE5¥mpdsit8oy @)12.|8 <0 1| /grdsnd @*;:3’ (% rolative
11/47Y% F: the indicated percent ageg(%qr*e B-OwRinght 0 to
the pas|s of the total conpositijon weignt.(3Cbnparisqn yogaq
of eganpt A B—CandrD dempn=—"75 strates the
posi i\/oAg Fcr§1tbr?f 282 pﬂg%rl%ﬁ?}nntrir ange  (10-0.7 :

- nmm) pA | [@.%mddlUs| dF- & uptlule dftler 20 thprne#l  gHGcK | 7.9/55%
and pm [ he.glel bag MOk, d N« RARY T qullar After quench- 2hng. 10/524
ExanpltesEand-F—conf+rmthisobservatiop,—and 4
cont gfft | 38 %o &t 8 sl & tiic $ange i 20.7 | 10.5/49%
prefeorpds.40 The juszd Muld.ife/zijrcaw a graia mpAouBes 10.5/48%

‘ot 4 HM riappe FON @l n genergl Tyl betgheen 13U, 1 7 /554
78.7 8 12.8 [< 0.1| / 25 5 20.9 11/47%

*: the indicated percentages are by weight'on the basis

of the total composition weight.

Comparison of examples A, B, C and D demon-

5 strates the positive effect of a fine granulometric range

(0-0.7 mm) on the modulus of rupture after a thermal

shock and on the delta MOR,

in particular after quench-

ing. Examples E and F confirm this observation, and a

content of 5% of said granulometric range is preferred.

10 The used mullite-zirconia grain mixtures in the

0-0.7 mm range contain generally between 30 and 50% by

weight of grains smaller than 0.3 mm.

Thus,

example F

contains between 1.5 and 2.5% of mullite-zirconia grains

relative to the total composition weight, with a size of

15 less than 0.3 mm.

Preferably, the product according to

the invention also contains at least 1%,

preferably at

least 1.5%, of mullite-zirconia grains having a size of

0.3 mm or less, the percentages being by weight on the

basis of the oxides.

20 Furthermore,

other tests have shown that the

beneficial effect of adding mullite-zirconia grains is

not affected by the presence of at least 50% of Cr,0;

(see examples 20 and 21).

Although not preferred, the

product according to the invention therefore advanta-
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wei ght of grains smaller than 0.3 mm Thus, exanple F

contains between 1.5 and 2. 5% of mullite-zirconia

grains relative to the total conposition weight, with

a size of 15 less than 0.3 nm Preferably, the product

according to the invention also contains at |east 1%

preferably at least 1.5% of nmullite-zirconia grains

having a size of 0.3 mmor |ess, the percentages

bei ng by weight on the basis of the oxides. 20

Furt hernmore, other tests have shpompwn that the

beneficial effect of addin Ilite-zirconia grains is

not GPPEEL¥d BP hEUFPESS (T eé’é’ﬁesso%) cospfents  of

(seecexaqpl eFuZ@hapfiozd) . addimeudtr.09t agiraheagedusiie improves

product.%%cordin% to the.i%y nthp t%grﬁfore advant a-

S. 26 TRA ER?FOﬁ OF°PEPSLP" §dolSry End ?ﬁ?prisingly

t ol erat es hi ghOfortaamse of th€r 2> remanticomest cembddingnts are
20 nt [ 0 Si to r '

gi n%ﬁ?g%§ | ass. gcgggge%gé%éggfg?é%%%?ﬁénéﬁp bafttular by

en‘ooé?—lhéﬁfi-guéiﬁ-ég Faahndqpleemplielemts whjyleestill remaining

nmodi {ielinl RhBakkbbpl 3 Rhe posEhnltUlinienttgehni cal

equi valents while still remaining wthin the scope of

the present invention. S.26 TRANSLATI ON OF PCT 18

CLAIMS 1. Refractory sintered product, in the form of

a bl ock, having the follow ng average chem ca

conposi- 5 tion, the percentages by wei ght being on

the basis of the oxides: 20% < A1203 < 90% 6% <_

Si02 < 30% 3%< Zr02 < 50% 10 0% < Cr203 < 50%this

product containing 17 to 85%of mullite-zirconia

S$.26 TRANSLATION OF PCT
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grains. 2. Refractory product according to claiml1,
whi ch contains, as percentages by wei ght on the basis
of 15 the oxides, nore than 19% and/ or |ess than 60%
of mul- lite-zirconia grains. 3. Refractory product
according to claim1, which contains, as percentages
by wei ght on the basis of the oxides, nore than 24%
and/or less than 50% of mul- 20 lite-zirconia grains.
4. Refractory product according to any of the
previous clains, which contains, 18 percentages by
wei ght on the basis of the oxtgg gat |east 10%
and/ or at nost 33% of Zr02. 25—5——ﬁefractory pr oduct
according to any of the previous clains, which

contains, as p&rcemte&&%%& :gmeréwfgﬂ&idwl SiPfthe form of

t he oxi at. nost 18% . ractory pr.oduct
accoradl}%g"‘t]b aR§VHRIt é o ‘?ﬂr’s“%lﬁr’ﬁﬁagﬁm mical composi-

cont mm zﬁtep@rerm@txﬂmdaby/\me;ﬂght Heiny tdie tlesilagis of the
the ST at | east 50% and/or at npbst 80% of A1203.

7. Re ractory product according to any of the

previ ous cl ai nBO%wWKeRdr®s theP®um of the A1203, Si02,
Zr02 and Cr2034CQnisgpl s<i §o94% or nore, as
percentages by_ 35 wei ght on the basis of the oxides.
S. 26 TRANSLATI 8% ©F2peT 49508, Refractory product
Becording to aog €f cikbe, ) eowus clai s, which

cont ai ns, rcent.age .b i ght ed on the
oxi d lsatpf%‘z%?gl%od’fta%tﬂll%’q e%zr ’f%o%% oPhi M fSjpirconia
a siggaghs0.3 mmor less. 5 9. Refractory product

according to apy MRL?@acE%%' %}é&socﬁ.{ Fﬁe g Ps ta claim 1,

contains, as a per cent age
the BRAGbs comdsd neham D RO HASS oy Retghtt ony the basis of

18 odel ABGULH NOnbbBe ARKaAf 9% and/or less than 60% of mul-
lite-zirconia grains.

3. Refractory product according to .claim 1,
which contains, as percentages by weight on the basis of
the oxides, more than 24% and/or less than 50% of mul-

20 lite-zirconia grains.

4. Refractory product according to any of the
previous claims, which contains, as percentages by weight
on the basis of the oxides, at least 10% and/or at most
33% of Zro,.

25 5. Refractory product according to any of the
previous claims, which contains, as percentages by weight
on the basis of the oxides, at most 18% of SiO,.

6. Refractory product according to any of the
previous claims, which confains, as percentages by weight

30 on the basis of the oxides, at least 50% and/or at most
80% of Al,0;3.

7. Refractory product according to any of the
previous claims, wherein the sum of the Al,03, SiO;, Zr0,
and Cr;0s3 contents is 94% or more, as percentages by

35 weight on the basis of the oxides.
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previous clainms, which is manufactured according to a
10 manufacturing process conprising the consecutive
steps of: a) preparing an appropriate starting
charge, b) casting said charge in a nold or
conpacting it by vibrating and/or pressing and/or 15
tanping said charge within the nold to form a
preform c) renoving said preformfromthe nold, d)
drying said preform e) firing said preformin an
oxi di zi ng atnos- 20 phere at a t&Rperature in the

range 1300 to 818m¥;fﬁghté¥§rﬁ%@éﬁatp59g59313§0g5m3H§ of the

to an of. the revi ous clai'ns IS sinte
bef oPEEYE WS pF&éé&svn whigh op@PﬁFPbﬁ&h p®8i tRorPepesentage by

12. U&&.ghft abaeéaacéxorytua odugHedGCO4EI MBd ARY 8F mullite-
cl ai ns shaped refractory part for

shaplngcﬁgﬁﬁeﬁiﬁﬁgfs GVIRg 2 SRS ORI F T A lessy
re- fractory | Pni nRefSatfckANSITUER £EcEfding to any of the

prévious claims, which contains, as a percentage by
weight on the basis of the oxides, less than 0.5% of MgO.

10. Refractory product according to any of the
previous claims, which is manufactured according to a

10 manufacturing process comprising the consecutive steps

of:
a) preparing an appropriate starting charge,
b) casting said charge in a mold or compacting
it by vibrating and/or pressing and/or
15 tamping said charge within the mold to form
a preform,
c) removing said preform from the mold,
d) drying said preform,
e) firing said preform in an oxidizing atmos-
20 phere at a temperature in the range 1300 to

1800°C.

11. Refractory product according to any of the
previous claims, which is sintered before being placed in
its operational position.

25 12. Use of a refractory product according to
any of claims 1 to 10, as a shaped refractory part for
shaping molten glass or as a refractory tile or as a re-

fractory lining.
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