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(54) Title: SODA-LIME-SILICA GLASS COMPOSITIONS AND USES THEREOF
(54) Titre: COMPOSITIONS DE VERRE SILICO-SODO-CALCIQUES ET LEURS APPLICATIONS

(57) Abstract

A heat-stable glass composition including 45-68 wt. % SiO2, 0-20 wt. % Al203, 0-20 wt. % Zr0,, 0-10 wt. % B203, 2-12 wt. %
Naz0, 3.5-9 wt. % K30, 1-13 wt. % CaO and 0-8 wt. % MgO, wherein the total content of $i0O2, Al,03 and Z!Oz oxides is no more than
70 %, the total content of Al20s and ZrO; oxides is no less than 2 %, the total content of alkaline oxides Na20 and K20 is no less than 8
%, and said composition optionally includes BaO and/or SrO oxides in proportions selected so that 11 % < MgO + CaO + BaO + S1O <
30 %. Said glass composition is useful for making an emissive screen substrate or fireproof glazing.

(57) Abrégé

L’invention concerne une composition de verre thermiquement stable qui comprend les constituants ci-aprés dans les proportions
pondérales suivantes: SiO2 45 & 68 %, Al;03 0220 %, ZrO; 0220 %, B203 02 10 %, Nax0 22 12 %, K20 3,549 %, CaO 12 13 %,
MgO 0 2 8 %, la somme des teneurs des oxydes SiO2, Al2O3 et ZrO; demeurant égale ou inférieure & 70 %, la somme des oxydes Al2O3
et ZrO; étant égale ou supérieure 3 2 %, la somme des oxydes alcalins NayO et K20 étant égale ou supérieure & 8 %, ladite composition
comprenant éventuellement les oxydes BaO et/ou SrO dans des proportions telles que: 11 % < MgO + CaO + BaO + SrO < 30 %. Cette
composition de verre peut étre utilisée pour la fabrication de substrat pour écran émissif ou pour celle de vitrage anti-feu.




ing and the increase of their nmechanical strength by this neans is
accordingly limted. _

/ The present . - 2- The p(ésent
i nvention proposes to overcone the Iimtations that the use of these known
gl asses inposes for one or another of the applications indicated above.
Thus, the present invention has as its subject a glass conposition enabling
a plate or a substrate to be produced, the deformation of which is
virtually zero when it is subjected to tenperatures between 550 and

600[ err] C The present invention has as its subject, notably, a gl ass
conposition enabling a plate to be produced, wthin which stresses at | east
as high as those that develop in a plate of ordinary silico-sodo-calcic
gl ass can becone established by thermal toughening. The present invention
has as its subject a glass conposition enabling a sub- strate to be
produced, in which the surface depletion of alkaline ions shall be |ess

t han that observed on a substrate produced froman ordinary silico-
sodo-cal ci ¢ gl ass. The present invention also has as its subject a glass
conposition capable of being nelted and converted into a ribbon of fl oat
glass on a nolten netal bath in tenperature conditions close to those of an
ordinary silico-sodo- calcic glass. These objectives are attained by
means of a glass conposition which conprises the follow ng constituents, in

the foll ow ng proportions by weight: Sigerr]
45 to 68%
\/
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Al[err]qerr] 0to 20% ZrJerr]

0+t0 20% B[err](Jerr] . 0O to 10% NaJerr] O

2 to 12% K[err]O - . ~ 3.5to0 9% CaO

1l to 13% MO 0 to 8% the sumof the
contents of the oxides SidJerr], Al[er+lFJerr] and ZrJerr] remaining equal
/[to or less than - 3- to or

|l ess than 70% the sumof the oxides Al[err](err] and ZrJerr] being equal
to or greater than 2% the sum of the contents of the al kal i ne oxi des

Na[ er r] O Camgogdjtéond @fbeikigoes : geees @ndt thedr fupplieationsnposition
conprising, if desired, the oxides BaO and/or SrOin proportions such that:
11%[err] MJO + CaO + BaO + SrO [err] 30% said conposit fn havi ng

strain pditde inyeariqohas agr tb spbiacing Hssr oXIPRAL Eiops SB‘GFE § fer hpjng con-
coeffici eptrefd iS¥DYNHsONribbEk [ Je2om INQELduh Be lokit NAs0es WHAt £HQ ADERIFS X

10[err]/[err]C. It is commonly accepted that gl ass no Ion
vi scous bRERAGt#Er thEieshe a TERSE RLnesS §‘PY e E?ﬁi’erfg’ftfrhé PRAdyel %ﬂh@PafV& n

poi nt, WhidghsERit" SRANES e FerlleSEP Subde e ed tﬁromaerpr@duct@{:@rorf] pmmses. For
this reason, this tenperature is an |nterest|ng reference

0
eval uat i n@creﬁes’beﬁaeﬁr@amwefﬁe‘t effprrear it 6pld cgrapds. sshtseeag Q@&H -egispins
conbi nat i #izpRhiydhe constituents as it results fromthe definition of this
i nvention, the gl asses corrpl ying with this definiti on possess a strain '
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belonging to the family of the silico-sodo-calcic glasses, commonly used

~ for the production of panes intended for buildings or automobile vehicles.:
Although this type of glass is thoroughly satisfactory with regard to its
chemical resistance, planeity and the defects that it does have, its temp-

erature behaviour sometimes leaves-something to be desired.

In the production of emissive screens, the substrate is subjected to several
thermal tresatments which are intended for stabilizing the dimensions of said
substrate and fixing a series of films of different compounds, such us
enamels, deposited on its surface. The fixing of these f£ilms of more or less
large thicknesses requires that the temperature of the substrate be ‘raised

to values higher than 550°C. Although the coefficient of thermal expansion
of the silico-sodo-calcic glass used may be of the same order of value as
that of the compounds deposited on its surface, its temperature behaviour is
inadequate. and it must be supported on a trued plate during the thermal

treatments to prevent any deformation.

The glasses used for the manufacture of fire-resistant panes generally belong
to the family of the borosilicate glasses. These glasses, which have very
good heat resistance and thermal shock resistance are characterized generally
by a low coefficient of thermal expansion. This latter characteristic does
not allow high stresses to be developed in these glasses by thermal toughen-

ing and the increase of their mechanical strength by this means is accordingiy

limited.

/The present



gl asses according to the invention, this difference is at least 45 to
50{err]C. Thi s conbi nati on of constituents al so enabl es gl asses to be
obtained, the coefficient of thermal expansion of which renmains of the sanme
order of value as that of a conventional silico-sodo-calcic glass. The
glasses according to this invention al sb have the advantage that it is
possible to nelt them and convert theminto a glass ribbon at tenperatures
in the vicinity of those adopted for the production of a conventi onal
silico- sodo-calcic glass. In this respect, SiJerr] fulfils an essenti al
rol e. |n ThHee peesenexinweht {dve proposrs | n overrensi Weet ilitabinnsnthatyshe mse efkceed
appr oxi maficly B 2ARYEs [ pSsd e duBCoiRhbliE OF driCudiiE Lol EndTeuiey ©
and the re qlnlng of e gla ass require high tenperatures, which cause
accel er at ¥ebweear of the refractories of the furnaces. Moreover, it has
been observed in the framework of this invention that an increase in the

Sigerr] BRI, ke PLESerdtOinfeR¢ D6 hds dsS@cd Nubject a glass compos1t10n enabling
/the strain p0| nt

strain poftrilabe 9ma grbswre o) bryPIRdResd) wiegAefasmatian af Mhich s §f’é‘bﬁaﬁp¥y

of the gl agsLehé€ Ger di n@bhectleberd lﬂ\éﬁﬁ'&ﬂaeﬂrdssbémﬁfiiﬂ gnd .600Me. gl asses
according to the invention, which nost easily nmelt, the viscosities of

whi ch areagest aqﬁpted tQ the floatin bof th g‘)ss on.a bat h_of. polt

net al , SRFERCHad BV &Rt 568 1A Poi APE ot & A%HE f’%”ﬁtﬁ%“ and 59%
of Si q er ehablindl aipilace fral bé |p$'o&llcﬁﬁabiﬂthill ng1th1mt-em1=.s Ihlls:asm&ehtmlaeases
to a cert?Ln £ en%egg ch GHICE ¢ §|stance ofs 1-he gl ass qpl vogrgt}he
raising of "tTe ‘88T &°N %’d’ AT PR SH8F CBSEAAT of SHESBZ ROTH T 1Rt 48R BT 20%
since ot hbevampeestublésheai hyritekmihavughehingyy may be made too difficult and
that the viscosity of the glass at high tenperatures may be increased to an

unaccept agg p%%&ﬂt mver?crlgﬁus] 281339 fdbliktt % 218420bhiAl Do Qhb11hB! 5 QYL d?

i ncr-eases, to. certain
strate to be produced, in which the surface depletion of alkaline ions shall

be less than that observed on a substrate produced from an ordinary silico-

sodo-calcic glass,

The present invention also has 4s its subject a glass composition capable of
being melted and converted into a vribbon of float gluss on 4 molten metal
bath in temperature conditions close to those of an ordinary silico-sodo-~

calcic glass.

These objectives are attained by means of a glass composition which comprises

the following constituents, in the following proportions by weight:

5i0, 45 to 687
41504 0 to 20%
Zr0, 0 to 20%
B504 0 to 10%
Nay0 2 to 12%
K90 - 3.5 to 9%
Ca0 1 to 13%
MgO 0 to 8%

the sum of the contents of the oxides Si0O,, Al,03 and Zr0, remaining equal

/to or less than



extent, the chem cal resistance of the glass and pronotes a rise in the
stfain point. The percentage of Zr2 shoul d not exceed 20% si nce ot herw se
there is arisk that-nelting nay be made too difficult. If this oxide is
difficult to nelt, it does have the advantage of not increasing the
viscosity of the glasses according to this invention at high tenperatures.
Thi's nakes it possible to avoid the introduction, into these gl asses, of
oxi des such as B[err]O[err] one of the effects of which is to reduce the
viscosity of the glass, or to avoid increasing the content of alkaline

oxi des, wahCch Haye Qf AATCRS b&Flr (Y Gkilds ALLE R 12r0 bding Neyugl asses

according to this invention remains wthin acceptiabl e te? erature limts,
provi ded ehagreaher $hun od% t Fee CERtUNLRe PN SoRF fbe ’S]i“(ﬁlgger pxides 82 g err]
and-Zr g erpk €,0"Béitgy equal tb brogrd£es dHaans%,0%uid tompayitiae xempridiag) iifi t s
Is to be underzstood as_neaning that the tenperature of the glass

corr espondepirade FhsyRxides B“‘Hd‘@g/‘ffolsr%%é‘eégy%bf%?i ﬁ&‘i‘bFG"&: 630[ err] C and
preferably 1,590[err]C. Anong the glasses of the present invention, sone
contain alum na antk Qasgo bl gaoakseo zi sMOM a30%and ot hers contain zirconia,
and possibly alum na. To disting- uish these in the renminder of the

description.,the former w l.l be ter.red al un nqu d r .
Zi 1 coni fer%&%.m‘?ﬂse“gll"a hdvmg & sE’r in point e%tpaq. to H g%%@:ekgﬁtl'fagwagpgonmately

sses med al tin nods cont al n
const it uerit3®°C rundhe doelf Eviieny qfr epmimisiond Sbys wephodh 1ying between 80 and
[Sierr] 95 x 10-7/°¢C Sigerr] 45 to 68%
Al[err]CIerrf ’ 2 to 20% Zrg err]
0 to 20%B[err](err] 0.5to 4% NaJerr]O

4.to 11% KE*0is commonly accepted that glass no longer3hBs tapy Jiscon® behaviour below

1to 1396|¥9Q%aracteristic temperature termed the strain péknko wiéh cJJQ@sSHHX%OIoiéhe
contents of_ the oxides S (Jer r!, ;‘%L[Serr] Jerr] and ZrJerr] renmalning equal
viscosity of the order of 10'**~’ poises. or this reason, this temperature

is an interesting reference point for evaluating the behaviour with temperature
of a glass. As a result of the combination of the constituents as it results
from the definition of this invention, the glasses complying with this
definition possess a strain point higher by -at 1éast 25°C approximately than
that of a conventional éilico-sodo-calcic gluss, For the majority of the

glasses accbrding to the invention, this difference is at least 45 to 50°C.

This combination of coustituents also enubles glasses to be obtained, the
coefficient of thermal expansion of which remains of the same order of value

as that of a conventional silico-sodo-calcic glass.

The glasses according to this invention also have the advantage that it is
possible to melt them and convert them into a glass ribbon at temperatures
in the vicinity of those adopted for the production of a conventional silico-

sodo-calcic glass,

In this respect, Si0; fulfils an essential role. In the context of the
invention, the Si0, content must not exceed approximately 68%; above this
value the melting of the vitrifiuble mixture and the refining of the glass
require high temperatures, which cause accelerated wear of the refractories
of the furnaces. Moreover, it has begn oﬁserved in the framework of this

invention that an increase in the '8i0, content does not favour & rise in

/the strain point



to or less than 70% the sumof the contents of the alkaline oxides
Naferr] O and Klerr]O bei.ng equal to or higher than 8% said conposition
cont ai ni ng, possibly-also, the oxides BaO and/or SrO i.n proportions such

t hat : 11% [err] MO + CaO + BaO + SrO [err] 24% This
famly of glasses is distinguished, notably by the systematic presence of
Blerr]O]err]. In fact this oxide, as lattice-form ng oxide, nay be added to

or may replace Sierr] It lowers the fusion point of the vitrifiable
mxture as well as the viscosity of the glasses at high tenperatures. It
al'so reduens ddiih godRnE ohe tghesgl aBslowos ik byt weight a@i0s phe tstabibityi t
enables a rise in the |liquidus tenpetature tag_b d. | S, ct,
conbi ned Wit % ﬁ%‘f%\ﬁe??%&%‘?g ttﬂerrn\:/éi SEOE ?/é 1§ngﬁq{efg¥§ﬁg‘gff i%lge%td%zg _

di f f er encactordiagned mhai irvdntiztnyedrichhmsitoeaiily tatpetie yiecasitidne of| Wysh
and 11S | L0 gls LEIRREALLRe didal1abs haSp1dsaClNl B0M ofmdl3kh infedbEl ank!
i's |rrportante or t "1 qui dus tenperature of the glass to remain e l_Ja1 to
or |ower tibdnh thawet thepbigiest estgein copoheh nontain befween|43-and 59%2yef Silis t he
case with the glasses according to this invention. Mre specifically, the

gl asses agRQmihdGul £ 1NE dR¥eIHAiAR NAYLIGH.! OGN 851det i 869 @B0L NGt Pin
log[err] = 3.5 that 1s equal to or Iower than approximately 1,220[err]C and

pr ef er abl yextenyode chpmicshoss bvnvnentofabha shats ard cRATOUPDKHR| FriseNg ofofhe

because, al@¥en tgdifit VahHE pelrbBenthghadf Al Y sREuIQ ndOeRBedd) 20BF REES ViGErwlse
al kal i ne oxi des_ during the production_ o he gl ass_can becone si gnl ficant.
In this faihery bf agrifsghat gelying fy P8 made roR daffislt tand Ehah She (wigcosity
contents off tthe grassas Al@0Iedptatures may be increased to an unacceptuble extent.
[Zcderr] is ' - 6- Zrgerr]

i s advant-ageous . to or eater than 5% The sum of the contents of
Lheas oxi 00y 8130 B BLe £ SRl R30E s 0nd Thogson de AdeKpaReEy § i & Cortatn
conposi ti ossteat, alhentimisa lressstancorati Bige tgdasd and N@abteN aCoHiBe PRhiGR b iin

consti tuents 91, VeReDEl QWnk fd BF 70}, W19 RPNl %% BYndle L8N rvise there is
a risk that melting may be made too difficult. If this oxide is difficult to
melt, it does have the advantége of not increasing the viscosity of the glasses
according to this invention at high temperatures. This makes it possible to
avoid the introduction, into these glasses, of oxides such as By03, one of
the effects of which is to reduce the viséosity of the glass, or to avoid

increasing the content of alkaline oxides, which have the same effect.

Overall, the melting of the glasses according to this invention remains within
acceptable temperature limits, provided that the sum of the contents of the
oxides S§iOy, Al,03 and ZrO, remains equal to or less than 70%Z. The term
acceptable limits is to be understood as meaning that the temperature of the
glass corresponding to logn== 1.6 does not exceed approximately 1,630°C and
preferably 1,590°C.

Among the glasses of the present invention, some contain alumina and, possibly
also, zirconia, and others contain zirconia, and possibly alumina. To disting-
uish these in the temainder of the description, the former will be termed

aluminous and the latter zirconiferous.

The glasses termed aluminous contain the following constituents in the
following proportions by weight:

/8104



SiCIerr'] ' 45 to 59% Alferr]Jerr]

5to 18% zZrJerr] - ~ ' 0 to 17%Bferr]0[err]
0.5to 4% NaJerr]0 - : 4 to 10% K[err]O
F5to 7% Cao 1to 12% wyO

1to 7% the sumof the contents of the oxides SiJerr], Al[lerr]derr]
and ZrJerr] remaining |lower than or equal to 70% the sumof the contents
of the al kaline oxides being equal to or greater than 10% said .
conpositions conprising, if desired, the oxides BaO and/or SrOin

proporti o880such that: 14% [ e45 |toMo&Z + .C?O + Baoh_+ ﬁro Eﬁrr] 22%
sai d gl as npositions having a strain I N qual to or higher an

550[ e?r] Cilg&rﬂj a coefficient of thernal g)?ﬁa%oszfon ([err](25-300[err] O
lying bet%e@n 85 and 95 x 10[err]/[err]&€to 20ZThe gl asses termed

zi rconi feﬁ;g@% conprise the constituentg §igtegy belowin the follow ng
proportion y wei ght: SiO[err] 45 to 63%

ZrQ err] Nax0 o ' 6.%5 too1P9% A1203

0 to 18% khla[err]O _ 3.5 to 7% 4 to 12% K[err]O
3.5 to 7% CaO . 1 o 132 ~1to 13% MO
1to 8% °%© | to

/the sum &0t he ' 1 to 8%

the sum of the contents of the oxides §i0y, Aly03 and ZrO; remaining equal
to or less than 70%, the sum of the contents of the alkaline oxides Nay0 and
K20 being equal to or higher than 8%, said composition containing, possibly

also, the oxides BaO and/or SrO in proportions such that:
112 & MgO + Ca0 + BaO + Sr0 % 24%

This family of glasses is distinguished, notably by the systematic presence
of By03. In fact this oxide, as lattice-forming oxide, may be added to or
may replace Sioz. It lowers the fusion point of the vitrifiable mixture as
well as the viscosity of the glusses at high temperatures. It also reduces
the tendency of the glass to devitrify, and in particular it enables a rise
in the liquidus temperature to be prevented. This effect, combined with the
lowering of the viscosity, enables a sufficient difference to be maintained
between the forming temperature of the glass and its liquidus temperature.
N In float glass technology, in particular, it is important for the liquidus
temperature of the glass to remain equal to or lower than the temperature
corresponding to log1|= 3.5, which is the case with the glasses according
to this invention. More specifically, the glasses according to the invention
" have a temperature corresponding to logn = 3.5 that is equﬁl to or lower than

appfoximatély 1,220°C and preferably 1,170°C.

The B,03 content does not exceed approximately 4% because, above this value,
the volatilization of boron in the presence of alkaline oxides during the
production of the glass can become significant. In this family of glasses .

according to the invention, the sum of the contents of the oxides Al,03 and

/Zr02 is



-7- the sum of the contents of the oxides SiJerr], Zr(Jerr] and
A¥[err]O[err] remaining equal to or less than 70% the sum of the contents
of the alkaline oxides Na[err]O and Klerr] O being equal to or greater than

8% said conposition containing, if desired, the oxides BaO and/or SrOin

proportions such that 1% [err] MO + CaO + BaO + SrO

[err] 24% said .conposition having a Strain point equal to or higher than
approximately 530[err]C and a coefficient of thernmal expansion
([err]25-300[err]C) lying between 80 and 95 x 10-[err]/[err]C In this
famly o | asses. the Si cont ' cti af t \ hber
oxi des t%’é?z alrsea‘g d§‘5d%‘?°fu%?%uelgpd?gt°n% tg,qeét%:}httg%pzs?oz @Ed@fﬁgﬁgl ?é:natgl e,

Al[ er r ] Ooér teseTonisles hisi,r praberain, Sheywern]8 apht¥# nust not exceed
approximately 63% above this, the nelting of the vitrifiable m xture and
the refi r'lhggpr%f bR 95@&%1% Wi b€ NidhousNPEkst scesa Il €D GRUSKeRELH Roat ed
wear of the refractories of the furnaces. Furthernmore, it has been observed
Wi thin ttreise dhevennistbfuenis ssivap irlpvnin e fodlewigecrrapor Hiqngebswepshint ent
does not pronote the raising of the strain point of the glass. Bel ow 45% by
wei ght ofsig'kq_err] the stability of thesgk@sdes according to the invention
is insufficfent. The zirconiferous gl asses %gcordi ng to this invention,

whi ch arél2Bst easy to nelt, the viscosi £8s1%f which are best adapted for
fl oating mb,t he gl ass on a bath of noltentsetigl, and whi ch have the hi ghest
strain pojnfs, contain between 45 and %%of-Aiqerr]. As for the

al um nou 28I3asses, it has been established®tn4t the nelti ng of the

zirconi f enp0s gl asses remains within acdepbalize tenperature lints provided
that the l§$6m of the oxides Si(err], Allerr]deerr] and Zr(err] remains
equal to | ess than 70% The term acCeptable lints should be understood
to nean tC¢wx the tenp- erature of the gllase ¥ responding to log[err] =1.6
does not “?ﬁbceed approximately 1,630[err]C.gndgpreferably 1,590[err]C In
the zirconlferous gl asses according to the invention, the sumof the
Allerr](err] and ZrQ2 oxides is advantageously equal to or greater than
8% and pthef spmisify theetopaesnts ehdhe ompiden il 7ridnOs oiideft0y TeBiRaRg dgEsLs| v
bet ween 8Bu@Rdod Ygual to 70%Z, the sum of the contents of the alkaline oxides being

/ These zirconiferous . o L . .
equal to or greater than 10%Z, said compositions comprising, if desired, the

oxides Ba0 and/or SrO in proportions such thart:
14% & MgO + Ca0 + BaO + Sr0 & 22%

said gluss compositions having a straim point equal to or higher than 550°C
and a coefficient of thermal expansion (™ ys5_3ggeg) lying between 85 and
95 x 10~7/°c.

The glasses termed zirconiferous comprise the constituents listed below in

the following proportions by weight:

510, 45 to 63%
2r0y : 6.5 to 202
Al504 0 to 18%
Nao0 4 to 127
K0 ' 1.5 to 7%
Ca0 1 to 13%
MgO : 1 to 8%

/the sum of the



- 8- These zirconiferous gl asses are distinguished, in particular, from
t h& al umi nous gl asses agcording to the invention by the absence of boron
because, in contrast -to AlJerr](err] the presence of even a high content
of Zr2 in the glasses of the invention does not have the effect of
increasing their viscosity at high tenpegratures. The zirconiferous

gl asses according to the invention also have the advantage of being well
adapted to the techniques of nmelting associated with the pro- cedure of

floating the glass on a bath of molten netal. In fact, it has been found
t hat thesm'm%%as%h&m af':@.w &ardeess«a{;, , Ofr0,Ngnd @l @ftreﬁaﬁﬁngcéquhhe
AZS (alumna-zirconia-silica) type, commonly used in th pe, of furnace.

These gl ateer Lenss thum7Ak ddeasimhofi thez sertsRt 0% fe d‘%flﬂ“el P’F’é’eaf Ngfe

furnace. andRGoPEAMET ERM1CEAITROSE08S tAkin 287, COMid CoMpisiflas tontAaiey,ding to
t he invention contain fhe constléuents Jisted belowin the follow ng

proport i oﬁ%s%iﬁdeﬁﬁjh?xldesS#%ﬂjéP? or Sr0 in proportions such that 45 to 59%
Zrgerr] 8 to 15% Alf[err]derr]

0 to 10% Na20 1% 4 Mg0+CdO+BaO+Sr0 & 2y to 10% Klerr] O

3.5to 7% CaO lto 12%|vgo

1to 7% __the sum.of the contents.of the oxides SiJerr e err].and
Zrgerr] Péh@.%i“ﬁ‘&ﬂté@é ARIRE & SURIR| PRI ALl e °§C{‘h Lt o, 6‘“{“% %f‘
t he al kal i58@°®xndes coeffigienpalf therasl @xrpaisiont (08RG0 3 alydng drgresed i80ns
conprisinghdpﬁghaﬂ§q? E t he oxi des BaO and/or SrO in proportions such
t hat 4/6[err] MO + CaO + BaO + SrO [err] 22% said gl ass
conpositions having a strain point equal to or higher than 550[err]C

L In this family of glasses the Si0, content is a function of the presence of

other oxides that are ualso difficult to melt, such as 2r0y and, if applicable,
Al503. Thus their maximum Si09 content must not exceed approximately 63%:

above this, the melting of the vitrifiable mixture and the refining of the glass
require high temperatures, which cause accelerated wear of the refractories of
the furnaces. Furthermore, it has been observed within the framework of this
invention that an increase in the 8i0, content does not promote the raising of
the strain point of the glass. Below 45% by weight of 8i0,, the stability of

the glasses according to the invention is insufficient.

The zirconiferous glusses according to this invention, which are most easy to
melt, the viscosities of which are best adapted for floating of the glass on

a bath of molten metal, and which have the highést strain points, contain
N’ between 45 and 59% of Si0,.

As for the aluminous glasses, it has been established that the melting of the
zirconiferous glusses remasins within acceptable temperature limits provided
that the sum of the oxides Si0yy Al,03 and Zr0, remains equal to or less than
70%. The term acceptable limits should be understood to meuan that the temp-~

erature of the gléss corresponding to logv'= 1.6 does not exceed approximately
1,630°C and preferably 1,590°C.

In the zirconiferous giasses according to the invention, the sum of the Al,y04
and 2r0, oxides is advantageously equal to or greater than 8%, and preferably

between 8 and 22%. Their Zr0, content is advantageously between 8 and 15%.

/These zirconiferous



and a coefficient of thermal expansion ([err]25-300[err]C) |ying between 82

and 95 x 10[err]/[err]C - Ceneral ly speaking, the influence of the other
oxi des upon the suitability

/of the gl asses -9- of the

gl asses according to the invention toJlge nelted and floated on a netal

bath, as well as upon their properties, is as foll ows: The oxi des

Na[err] O and Klerr] O enable the fusion tenperatures of the glasses accord-
ing to the invention and their viscosities at high tenperatures to be

mai nt ai Nage¥d ZikfoditerdisTl Fssed direat Pt iagoiehed JOinaplitdeelahi Sron ke sum of
the contents, of these oxides renmains equal, to or higher I OX] |y
8% By cOMPRIRBrENRTERS AT ORUrRar (OF | 1YBTSSAoTE Are: orgres o AR SIS,
si mul t andausordrirasenweAbjos, hetee ptewenoxi afesvém at highycanteas of CoPgiimgthe t he

i nvention, sone-_.tines In._closely adjacen r i.en bl es {.hej .
chem cal qlggfesst gﬁcteh,e KRRt 1%‘} egfgs(el}og ‘?W%i ]Fh‘%)?gr?%{{/to ?cﬁ‘rcgg{?sg’ll?\gn@ée}qa{ﬁ{fcgré%y
t hei r resitshigh tymperabereson- si derably increased. The increase in the
resistivity of the glasses is advantageous in certain applications, nore
preci sel yrh‘é’“?{!rctog?k’ex%hg %@Pesa% é‘ozsalmgttroakﬁe liQvedQlofl £R4NREG "cfi‘é( a%‘ei;ﬁ@dgé
(field emssion displays). I'n these sCreens, surface electrical fields

ori gi nat eof hainthveblugdaptddotaltheetechiphquesent medt e epsadiated onsh thei ro-
concent r 3l dgQbe Y rEQU9Rg AheUPRS! 52 Barli QE 1080 RG] | OFnOfackhe; @hlial deaas
if the resistivity of the glass is inadequate, as in the case of an

ordi nary functhagotitrscaglyssey nesylt inTheloy qenTeAtoRaft Heoke trustriasodtted
into the eAA%€ 226h™HuadbiEohPaldi®idd)V ePld ,0Bohihey lRRAOUERES t§hE et f@fnace.
raising the strain point,. and this is the reason why the sumof their
contents WSM@?PGWS pRapinteg,4q oPYYRLIALIRN °£pﬁ?e0%F§f“r¥allbf%/ ofthe fympnace.
tendency of the glasses to devitrify can increase in pro- portions that are
i nconpat i THee pyé fdtred &oinbosilt iphiH @EdtiR oAl fedoi®igllus§tf Rccdrliing to the invention

contain the constituents listed below in the following proportions by weight:

8104 45 to 59%
Zr0, : ' 8 to 15%
Al,04 0 to 10%
Na o0 4 to 10%
K50 3.5 to 7%
Ca0 1 to 12%
MgO 1 to 7%
- the sum of the contents of the oxides $i0y, Al,04 und ZrO, remaining less

than or equal to 70%, the sum of the contents of the alkaline oxides being
equal to or greater than 10%, said compositions comprising; perhaps also,

the oxides BaO and/or SrO in proportions such that:
14% £ MgO + Ca0 + BaO + Sr0 & 22%

said glass compositions having a strain point equal to or higher than 550°C

and 4 coefficient of thermal expansion (0&25_30000) lying between 82 and
95 x 10~7/°C.

Generally speaking, the influence of the other oxides upon the suitability

/of the glasses



order to maintain the devitrification of the glasses within acceptable
lkmts, their contents by weight of CaO and MO nust not exceed,
respectively, 13 and 8% The MO content is, preferably, equal to or |ess
than 5% MO, CaO and to a | esser extent SrO enable the strain point to
‘be raised; BaO and SrO enabl e the chemicgl resistance of the gl asses
according to the invention and also their resistivity to be increased. BaO
al so has the effect of lowering the nelting tenperature and al so the
viscosity of the glasses at high tenperatures. The advantages offered by

the gl ass gprgeSiiisQBs Re6AIdigND lthet HiRehtiantd B eldedbend Eléfied on a metal

a reC|ated fromthe examl es summari zed i n .t he xed tables 1 and 2.
/Fépass no. zit , 48 well as r\rx‘gon theyr properths,_Ls as aEQ)T? -10- d ass no. 1

corresponds to a conventional silico-sodo-calcic glass conmposition used for
t he producth@nxddes Ng‘h@smdrkimbenalﬂy tine fps e s emperaf bemt of) thesg sses myicordr
nmetal bath nQ. 2 corresp S to ko r, S asses
nos. 3 to ﬂgﬁ" E‘% FRYEHIRE ¢ %aglge%o‘r'rbs(fsc’s ?%e\rggag%cgﬁdé émég%&ughg t|S°nv§|nt i on.
The strai nmphitatindd erithin the lnméfé iiad brttedf attolver el acdpanslmﬁ,t&im sum of
viscositie and he | i dus t erature S h

ot ot ance RGTCA PhREE, LB FEniin, Baudl b " pLefer VI Wb deipatsty
t he per son 8&Kki Iﬂyedonnari.#m: ith an wxshtnhvey examﬂ—egdd-enbcm Bhess théeivhivoepuy

and 119Ul 048 fRkagt §hbsd 168 Blieblnl A3 ARC LAY Sol s HRYERIEEN Bhe-

sufficientl ose to those o ere nce | ass themto be produce
and transf G#m innelpsgly i 4siacensndeaport fansal ¢l}Hbtlhe thape chemiitdl vesistgnedemore

ratter.  Thuseiddiyt iit! Ao B ASS IAGPIAYCId 1908!AS5LSEEAMILIG ! o 1d4G-

i pvention are produced in the formof a ribbon of strictly controll
t AT ckness, SkAersblninaransed.r oFhep incuesse oinl OhenmesBitdaity afethaigluesashis

desired formamfdrgemssamdcéﬂthbmp e{&r:embsel R&é%h@ﬁ'fe@ dendtrddiChiBlused us a
tr eat nent haél n% the objective of stabilizi di nensi gns_ of _sai d

sheets. Th&uks &t §°rar°8 9 saph qdéaa.yy {sgreens ?gleld emission displays). 1In these

screens, surface electrical fields originate, which cause a localized con-
centration of electrons. This concentration may cause an undesirable migration
reaction of the alkalines if the resistivity of the glass is inadequate, as in

the case of an ordinary silico-sodo-calcic glass.

The alkaline earth‘oxides introduced into the glasses according to the invention
have the overall effect of raising the strain point, and this is the reason

why the sum of their contents by weight must be at least 11%. Above approxi-
mately 30%, the tendency of the glasses to devitrify can increase in pro-
. portions that are incompatible with the float procedure on a metal bath. In
order to maintain the devitrification of the glasses within acceptable limits,
their contents by weight of Ca0 and MgO must not exceed, respectively, 13 and

8%Z. The MgO content is, preferably, equal to or less than 5%.

Mg0, Cal and to a lesser extent SrO enable the strain point to be raised;

BaO and SrO enable the chemical resistance of the glasses according to the
invention and also their resistivity to be increased. BaD also has the

effect of lowering the melting temperature and also the viscosity of the glasses

at high temperatures.

The advantages offered by the glass compositions according to the invention
will be better appreciated from the examples summarized in the annexed taubles
1 and 2.

/Glass no. 1



serve as substrate which will accept the deposition of different filnms and
the thermal treatments that their fixing requires. These sheets or plates,
havi ng been subjected to thermal toughening, may be incorporated into
insulating glazing panes or into | am nated panes. These insul ati ng panes
are constituted of plates associated ijg_pairs by neans of a bonded

I nternmedi ate profile and the technique for nmounting themin the franme that
supports themis such that, when they are exposed to flanes, the edge of
the plate on the fire side is exposed instantaneously or, in any case,

after a baigl (¢! %bgfgspfon&r (eeL e é-AdAbd Q318041 sbdb-lcatefd BUREs CHRPTRELIAS,

whi ch nakés 1t possi imt the thermal stresses tha# commonl y becone
est abl i sweddforaths predugtden jof # Blyeatrdhbam by the Procesgne 65191’1%1@15?3 s

edges. ThR18ss Getdi ibQPnOfg18s4 REL NMBleotALGBRId 8 #TkngOR bodb@ilityeaRdasd. t he
nmounting assenbly in questlon allows such a pane tQ remain pl ace, for a

suf fi ci erfilagpefe nper Sat P sty 1 netEatemahe &3aph "PB‘P%%‘““S accordingto ¢
/ The | am i@bREion. The strain pdifc! ByY bRé @de ppiRéenailod ﬂfﬁiﬂubmipbiysitolﬁe the

associatign of,  plates b ans. of an internedi s fi

general , ‘f’ﬁ§°§’r§§§ ‘tﬂdal‘%% qgg‘&a‘saf%“péﬁﬁ“teh‘é‘? r’f’ﬁﬁy"{)ﬁ'ﬁﬁﬁh‘gﬁ’éﬁlyt“ resiscance
(DGG) and the resistivity were measured by methods well known to the persom
skilled in the art.

As the examples demonstrate, the viscosity and liquidus characteristics of
the glasses according to the invention are sufficiently close to those of
the reference glass for them to be produced and transformed into a ribbomn under

virtually the same conditions as the latter.

Thus, by the float glass technique, the glasses according to the invention are
produced in the form of a ribbon of strictly controlled thickness, which may
vary from 0.5 mm to 10 mm. Sheets are cut to the desired format from said
ribbon before being subjected to a thermal treatment having the objective of
stabilizing the dimensions of said sheets. These sheets are then ready to
serve as substrate which will accept the deposition of different films and the

thermal treatments that their fixing requires.

These sheets or plates, having been subjected to thermal toughening, may bé
incorporated into insulating glazing panes or into laminated panes. These
insulating panes are constituted of plates ussociated in pairs by means of a
bonded intermediate profile and thé technique for mouﬁting them in the frame
that supports them is such that, when they are exposed to flames, the edge of
the plate on the fire side is exposed instantuneously or, in any case, after a
brief delay, to the thérmal radiation and to the flames themselves, which makes
it possible to limit the thermal stresses that commonly become established in

a plate when it is heated more at its centre than at its edges. The association
of a thermal toughening of good quality and of the mounting assembly in

question allows such a pane to remain in place for a sufficient time to satisfy

the standards in force.

i

/The laminated



[ Table no. 1 WD 96/11887
PCT/ FR95/ 01347

12
TABLE No. 1 Nerr] 1 N err] 2 Nerr] 3 Nerr] 4
Nerr] 5 Nerr] 6 Nerr]7 Nerr] 8

-11-

The laminated panes are produced by. the association of plates by means of

an intermediate plastics film; in general, the glass plates used are also
thermally toughened.

/Table no. 1



Si 2 71,7 81,0 60,9 66,6 53,6 46,9 51,1 48,5
Allerr]Qerr] 0,6 2,2 5,7 3,0 10,0 18,0 12,0 14,8
Zr O 2,0 1,9 2,0
B[err]Qerr] 13 3,5 3,4 2,2 3,5 1,7
Na2Owo 96/11887 13,9 3,6 55 9,6 5,2 4 PCTIFRISO1347 -
5,3 Klerr]O 0, 2 6,2 12 4,1 6, 2 6, 2 6, 8
6,5 MyO 4,1 . No. 6 7 4,2 3,0 3,7
3,8 CaO 9,5 —é’—’é——e—e 6 6, 8 7,5 6, 8
6, 6 SrO 4.4 7.0 2 7.6
7.0  BaO Ne1[ N°2[ N°Z B N°4| N°B| NRE| N°GF| N3G
3,2 Tlerr] 1€ 87 546 544 3 480 a95(
582 T(|og[e§'?f = 7. 6] 71(7[ er B1Q[" 80,9 7986 Bik ' ' '
830  [err][AOplerr]|/[e0/8|C) 2,2i88, 5,7| 32 3,0] 8a0®| 86,0 10D 148|0
88,5 88,0 j—Log—p-fetrl—cmi- e+ HH-260{et+-G} 6+ -
8,7 DGG|4Ra)  3f 1 20| 7 7 (1 ogPbrr 20
1, 6) ] \,) 15507 b 349 21974 3 §PoY 1,7[[5542.3
1546 T(l og Bezrwr3 = 3, %) Q 'ibss 1173 111 1146
1160 1159 [N&€0 Ther aAB@ler r13B| 1086 9,6/ 168 #1Mo0 47po 5.3
1100 1120 3420 \Wo-d46/-11.38f7
PCT/ FR95/ 0134 2-6_ '0.2' ¥ 6,2 4.1 6,2 13 6.2 6.8 6,5
TABLE No. 2 Nerr| T g2Nerglz{Z aNjerr@lo 4,7{7] 38"
Nerr] 11* N 3* dderr 71,7t 81,00 54. 6 52)0
53, 05 52 q er r] 6,8 g',& 6’L8, 2 7"'-3, 0 6.8 1. 0 6,6
3,25 2 O 0——=HH-0 —Q--2h
5 4 g 13 4fhoo 101372~ 8l T &
7,0 4,2 K[erfJO 2,8 28] 030 &I 3,
6, 05 8,0 41 4 2 7.0 2 05
4,0 5,0 [Rot°C) 507 of 510 | 540 | 53% 4 5809 [0 579 | %72 | 582
8,0 10,0 prO—— - 84 36— 915 96
70 Bao | '0ogn=7.6) 3,8 2 5,75 | 80| 6,0
Tlerr] ([err] Qe 501 72551 821 606 $00 612 574 575830
T(log[err] = L8) ([err]1C) 72% 821
a (x107/°C) | . 88,5] 32 84,56 80,5/ 84,0 86,0 885 880
Log p (Q.cm)
(a 250°C) - 6,6] 8,7
D.G.G. (mg) 30 7
Tllogn=1,6)
- (°C) 15650 |>1800|1566 |1579 |1584 |1559 |1654 |1546
\’ . T(logn =3,5)
{ec) | 1085 1113 [1119 |[1166 |1160 |1159 |1162
Thquidus (°C) | 1020 1060 | 1110 | 1120 |[1100 |1120 [1120




1.
thermal |y
the foll ow
Sigerr]
0 to 20%
0 to 10%
3.5to0 9%
Oto 8%

and Zr(Jerr]ig

contents of

2% the sum

m bt

G ass conposition intended for the production of substrates or

* No. 10 to 13 - Theoretical compositions

[err] (x1O0[err]/[err]C) 88,5 32 81,5 84 81,5 93,5

91;3 Log p [err].cm ([err] 250[err] Q) 6, 6 9,7 9, 65

10,7 11,3 10,7 DGG (mg) 30 T(log[err] = 1,6) ([err] O
- 1550 > 1800 1554 1450 1539 1413 1415 T(log[err] = 3,5)

([err]C WQOGHSST7 1192 1120 1172 1078 107 2PCT/FR01$47

([err]C 1020 1360 1124 * No. 10 to 13 - Theoretical

conposi t.i ons TABLE No, 2 -14- Cl ai s

err]

st abl e plate characterized in that the cao sitiqQn _comprises
- ing co st et 8% 2 [t nN° @ INSOY | VDT |N)n§25) N 3R
T Nz t sHrereREEr 1
% gerry) 77 i i I A Y
MEer] O 06| 22| 30 40 o 13025 Ka erfr] O5,0
to 130 o
2708 he sunmf of  t he] ‘cont ert s 1*O4he1d:Q des g'r%.[ Err]5 A][er 4
graral aimpe} qraqjo or—tesy tram—{0%r—thesurmroftte
t e oxi des| A1203 and Zr Q2 Wei ng edqual to jor greéter t hai
&Na,Ohe con{ent8,%f 3,6 60| 7.0 4,25 4,0 5,0
K0 0,2 6,9 5,0 6,05 8.0 6.0
MgO 4,1 4,2 7.0 2,05 4,0 5,0
Cal 9,6 3,6 9,0 7,2 8,0 10,0
Sr0 8,0 3,0 9,15 9,0 7,0
BaO - 3,8 2,0 5,75 8,0 6,0
T, (°C) 507 510 606 600 612 574 575
T(logn=7,6)
{°Cl 725 821 .
lax107°C) | 885| 32 81,5| 84 81,5 935| 91,3
Log p (Q.cm) '
(a250°C) | 6,6 9,7 9,65 10,7 11,3| 10,7
D.G.G.img) | 30
{Tllogn=1,6) _
(°c) |1550 |>1800|1554 |[1450 |1539 1413 |1415
Tllogn=3,5)
{°C) 1085 1192 1120 1172 1078 1072
Tiquidus 1°C) | 1020 1360 | 1120



the al kaline oxides Na[err] O énd Klerr] O being equal to or greater than 8%

sal d conposi tion conprising, perhaps also, the oxides BaO and/or SrOin
pr o- portions such that: 11% [err] MO + a0 +
-SrO [err] 30% said conposition having a str eq uaI to or

hi gher than approxi- -~ mately 530[err‘]hC and a coem \\mm ‘\r‘a
expansion ([err]25-300[err]C lying bet ween 80 “‘ [err] C.
2. G ass conposition according to daim1l, characte In that® it con-
tains the follow ng constituents in the follow ng proportions by wei ght

Sigerr] 45 to 68% " Alf[err](err]

2 to 20% S1aims oy oryg 0 to 20% Blerr]derr]
0.5to 4% Na[err] O ' 4 to 11% Klerr]O
gég)t() 79@- Glass composition intended fogcf§f35€oducti%g of substrates or thermaﬂi?aC)

1to 8% stdbdesphutes qhazactenieed e;notrhatthéhempmisiq sprprises [ther foilepr)
and Zr{err] E.ggnaalbﬁ {Eueutsquat!het Pl kﬁﬁts 13 %yl B ghtm Of the

contents of t ne oxi err O an eri] O bel ng equal or
greater than 8% said conposition corrprl 5| ng, perhaps al so, the oxides
BaO and/or Sr&9n proportions such that:43 to 68% 11% [err] MO +
CaO + BaO + Sggd err] 24% 0 to 20Z
Zr0, " 0 to 20%
BzO3 0 to ]0%
o Na,0 2 to 12%
\/ .
K40 3.5 to 9%
Cal 1 to 13%
Mgo : 0 to 8%

the sum of the contents of the oxides Si0y, Al,04 and Zr0O, remaining
equal to or less than 70%, the sum of the contents of the oxides Al,04
and ZrO, being equal to or greater than 2%, the sum of the contents of
the alkaline oxides Na,0 and K,0 being equal to or greater than 8%, said
composition comprising, perhaps also, the oxides BaO and/or SrO in pré-

portions such that:
112 £ MgO + CaO + BaO + Sr0 £ 30%

said composition having a strain point equal to or higher than approxi-
mately 530°C and a coefficient of thermal expansion (Xjy5_3gg°c) lying
between 80 and 95 x 10~7/°cC.

2. Glass composition according to Claim 1, characterized in that it con-

tains the following constituents in the following proportions by weight:

$i0, 45 to 68%
Al,04 2 to 20%
Zr0, o 0 to 20%
B904 . 0.5 to 4%
Na,0 - - 4 to 11%
K90 ' 3.5 to 7%

/Ca0



sai d conposition having a strain point equal to or greater than approxi-
mately 530[err] C and a coefficient of thermal ex err]25-300[err] O

| yi ng between 80 and 95 x 10[err]/[err]C gvm“ﬂ“mﬂ“f t hat
n tha

according to any one of the preceding C ains, charHﬁﬂ
the sum of the contents of the oxides y Ierr]qerr =and Qrer £] that

it contains is equal to or greater than 5% . dass conposition
according to any one of the preceding C ains, character- i zed in that
its content by weight of SiJerr] lies between 45 and 59% 5. dass
conposi tion aggording to any one of the prgcest ng G ainms, character-

lzed in that 1t contains the follow ng constituents in the foll ow ng pro-
portions by MéPght: Sigerr] 1 to 8% 45 to 59%
Allerr](err]. 5to 18% Zrgerr]

0to 17% tﬁgoﬁxm of the contents of the oxides Si ,5AI§D3 4% Zr0, YémbeiingO

4 to 10% rt] CaO

1to 12% é o or less than 70%, the sum of the con&eqt@ o%%he alkalige oxides

the contents mhotdd BiKdeing eQi(aﬂQ& g:@iaéflltlhﬂnﬂimabaid) cOfipositidi Qaﬁﬁtﬁ.siﬁ@ﬁ
0
}ngO Zﬁh?0$0$§£gsl ggsgo%ﬁl blx¥.d %ao an <rn|: SslregnE @?o;?&‘ﬁqgﬁs sucll()that'
11% £ MgO + Ca0 + BaO + Sr0 & 24%

said composition having a strain point equal to or greater than approxi-

mately 530°C and a coefficient of thermal expansion (X 55._300°c? lying

s
between 80 and 95 x 10~7/°C,

3. Glass composition according to any one of the preceding Claims, character-
ized in that the sum of the contents of the oxides Al904 and Zr0O, that
it contains is equal to or greater than 5%.

4. Glass composition according to any one of the preceding Claims, character-
ized in that its content by weight of Si0; lies between 45 and 59%.

5. Gluss composition according to any one of the preceding Claims, ch#racter—
ized in that it_contains the following constituents in the following pro-
portions by weigh;:

- $i0, : 45 to 59%
| Al,03 5 to 18%
Zr0y 0 to 17%

B904 0.5 to 4%

Nuy0 ' 4 to 107

K90 | 3.5 to 7%

Ca0 | 1 to 12%

Mg0 ' 1 to 7%

the sum of the contents of the alkaline oxides remaining equal to or

greater than 10%, said composition possibly also comprising the oxides

/Ba0 and/or SrO



BaO and/or SrO in proportions such that: : 14% [err] CaO + MO

+ BaO + SrO [err] 22% sai d conposition having a strai ual to
or hi gher than approxi - mately 550[err]C and a coefficie her mal
expansi on ([err]25-300[err]C) |vying bet ween 85 m‘mam\;“‘im!mw [err]C.
6. G ass conposition according to C ai ml. charact ¢ \ [

contai ns the following constituents in the follothi ng proportions by

wei ght : Sigerr] _ 45 to 63% Zrgerr]

6.5 to 20% Allerr]Jerr] 0 to 18% Na[err] O

4 to 12% KB&J uh@or Sr0 in proportions such that:. 5 to 7% CaO

1to 13% MyO . l1to 8% t he sum of
the contents of the oxi,des ShOR,u & 2. an 203 mai ni ng equal to or

| ess than 70% the sufr%zgf't%g%ol{ﬁtéeﬁt%s‘feog st%ke"'alzégl i ne oxi des Na[err] O
and Klerr]0 being equal to or greater than 8% said conposition contain-,
ing, perhaps absid conposigictedaB® anat/rgin Sodnt reqpprbger of drigherchan upproxi-
11% [err] MO %,£AQ §5¢3uia § QdBitienttdt 15 8k phrfRBP QB I Q0 DAY 198
strain point eqﬁa 9tos or ﬁ_‘?g%e‘rg t %nieappr o>€'|hfuml n&{e y gBOf%’rJPP(f:a);ng aé‘
coefficient of betweenad5 engatsko(f& +] 25-300[err]C) |ying bet ween 80
and 95 x 10[err]/[err]C 7. G ass conposition according to Caim§6,
characteri zgd ighadd'3bmpddgt B uccordPhg tRCCHARM ENichaPhcted Sz ifCha€" {f Sohtains
and Al[err]err] that it -contains is, equal to or greater than 8% 8.
d ass conposi t itB® feddevimeneenssitypptonin she dodloming prapoytiangabmnoedshtied

in that the ZrQ2 content is from8 to 15%

. . Si02 45 to 63Z%
~— Zr0, ' Y 6.5 to 20%
Al,04 : 0 to 18%
Na,0 ' 4 to 12%
K40 3.5 to 7%
" Ca0 1 to 13%
Mg0 1 to 8%
the sum of the contents of the oxides SiOZ, Zr0; and Al,04 remaining
equal to or less than 70%Z, the sum of the contents of the alkaline oxides
NayO and K50 being equal to or greater than 8%, said composition contain-
ing, perhaps also, the oxides BaO and/or SrO in proportioms such that
112 & Mg0O + C40 + BaO + Sr0 £ 24%
~—

said composition having a strain point equal to or higher than approxi-
mately 530°C and a coefficient of thermal expansion (0‘25-300°C) lying
between 80 and 95 x 10~7/°C.

7. Glass composition according to Claim 6, characterized in that the sum
of the contents of the oxides Z2r0y and Al,0q that it contains is equal

to or greater than 8%.

8. Glass composition according to any one of Claims-6 and 7, characterized

in that the Zr0O, content is from 8 to 15%.

/9.



/9.

cqQnposition according to any one of Clains 6 yo 8, characterized
its Si2 content by weight

t hat
according to
*contai ns the
wei ght :

8 to 15%
4 to 10%
1to 12%

[err] 22%0o.
t han appr ox-

Kerr]O

9. Mfdss composition according to any one bftClaif¥06 yo 8, tch@rsdterpied he
contents of the al kaljne_oxides renmalning e

sai d conpositi oh tBahtidiEnfHlp, CRYERE LX) VEF

in proportions such that:

-17- 9. dass

in

is from45 to 59% 10. d ass conposition
any one of Clainms 6 to 9, characteri zjylllluumr“mrﬂ jlmL
follow ng constituents in_j{sie follow ALY ons by
Sigerr] 45 to 59% zZryerr]
Allerr]Jerr] 0 to 10% Na[err] O '
3.5to0 7% CaO

qu t o, Or greater than 10%
N ?ll!é'"m 450(5>?i ¥ Ba0 and/or SrO
‘ 14%[err] CaO + MO + BaO + SrO
Glassatemposipiomi teaurdiay itngarey she aifnClhaimst 6 apu) dharact elriger
. expansi on

. imately 550 d.a coeffi cient .of .t her nal
(lorr 1 25 300q eb et i cbpeiins il faliivade &RRbuebafah il oo affopesd HRg5

G ass conposi t portiaocs drydweighito any one of the preceding d ains,

char acter -

lzed in that the sumof the contents of the oxides A1203 and Zr Q2 t hat
it contains |iggpbetween 8 and 22% .12. .43 gsgggonposition according to any-

one of the preced

ng C ains, character- lzed in that it has a

viscosity corrés®mnding to log[err] "= 1.8 tat 13 t enp-
A1,03 | 0 to 10%
Na,0 4 to 10%
K90 3.5 to 7%
Ca0 1 to 12%
Mg0 - 1 to 7%
the sum

1.

12.

13.

of the contents of the alkaline oxides remaining equal to or
greater than 10%Z, said composition containing, possibly also, the

oxides B4O and/or SrO in proportions such that:
14%Z & Ca0 + MgO + BaO + Sr0 &£ 22%

said composition having a strain point equal to or higher than approx-
imately 550°C and 4 coefficient of thermal expansion (X y5_300°c)
lying between 85 and 95 x 10~7/°C.

Glass composition according to any one of the preceding Claims, character-
ized in that the sum of the contents of the oxides Al,03 and ZrO, that

it contains lies between 8 and 22%.

Glass composition according to any one of the preceding Claims, charadcter-
ized in that it has a viscosity corresponding to logn = 1.6 at a temp-

erdature equal to or less than 1,630°C and, preferably, 1,590°C.

Glass composition according to any one of the preceding Claims, character-
ized in that it has a viscosity correspounding to 10317 = 3,5 at a temp-

erature equal to or less than 1,220°C and, preferably, 1,170°C.

/14,



erature equal to or less than 1,630[err]C and, preferably, 1,590[err]C
13. d ass conposition according to any one of the preceding C ains,

char acter - .ized in that it has a viscosity correspondin l og[err] =
3.5 at a tenp- erature equal. to or |ess &—hﬁﬁ'ﬂﬁféﬁ]'%‘;—ﬁ-d,
l/Orléelf eraply. L. '170[ (1321.” 8 ass conposi ti-olr?-accor dlnk!g\“ “‘M““I‘\““mm

r

characterized in that it has a | i qui dus te ure #qual to or |ower
than the tenperature correspond- ing to the viscosity log[err] = 3.5.
15. Use of4.t elagh asmpositposidcicondingstal €lained 3 rchanycterézel il thatsitl bhe 44
for the produgt. e 1.SSh S e r -

cut from a g Al e B L AR Phe R Sop one-
nol t en net al .ing £ theselsspsitye leg8YsS Tonposi tions as defined by any one of

Clainms 1 to 14 for the production of a fire-resistant pane constructed

froma glBss use of ihat gl SMpBbitishs fdsObR Singl afiS ahy WaGNoPlCRGLLT Ry 14
flotation of Ehe gl_ass on a bat h of_ nol t.en, net al .

or the production of, substrate for emissive screen from a glass sheet
cut from a glass ribbon produced by flotation of the glass on a bath

of molten metal.

16. Use of the glass compositions as defined by any one of Claims 1 to 14
for the production of a fire-resistant pane constructed from a glass
plate or sheet cut from a glass ribbon produced by flotation of the

glass on a bath of molten metal.



