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The anneal ed a?tti es w&'@:;éﬂ int - es su?f‘a%i for 0[ I ng p&r‘@é es. It
w || be appremj ated th e abov ss nel ty and f grmHgng proge S

refl ec#s Iaboﬂ ory pr aﬁ'i@he only. e“St%l’a‘?ed in ajn'o%er wa?"rat e abogé%g%leasses
are capable of being nelted and formed utilizing 55 _commercial, large

scal e gl ass Thrshetchjingrediqats wererepmipundsedi halimilid, togefhar 1 essish ipsequring 2 laqinogencous melt,

| abor at or3pd deanjdischagged [inte plpinumrusibles| the Sivgihles were 5P 18] fynace pperyting| 3k ahoul\er o
PRSI Rl e pRa i R e e
to cut®te , ! 1 Ted. T =
only nec e%g}%fn jﬂ;%%i %E"' e E%E‘gg P23 0058 BREG PIO AR PY 9:6759) %#g‘?:lm?%a'ag patties

iat at th

or 16: POSes.
honogeneous it € ap Sﬁgv%lg& n%ltiF\ge gpae{oﬁ'&i&r &'ocesses reflect laboratory practice
only. Stated in another way, the above glasses are capable of being melted and formed utilizing

ss commercial, large scale glass melting and forming equipment, and are not limited fo laboratory activity.
Furthermore, although the compositions of Table | were annealed to room temperature to permit examina-

tion of glass quality and to cut test samples from the patties, that action is not required. It is only necessary

- that the batches be heated sufficiently to produce a homogeneous melt, that melt cooled to a temperature
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}?EI_?'_,O_ 436 806 Bl bel ow the transformati on range thereof to yield an
essentially crystal-free glass, and that glass body then subjected to the
nucl eation-crystal lization heat treatnent to convert it into a
gl ass-ceramc. Taple Il reports ER@ass@osEdE heat treatnent schedul es which
were enpl oyed with the gl ass sanpl es of Table | along with the Iinear
coefficient of t her mal expansi on (Exp) as neasured over the tenperature-
range 5“"2)? dppsformation gangastherpof,to yigld an egsentigliyicrysiakiree glarg. apd dist glesscody temat es
t r PUblep H}ge %&ﬂe"vvﬂ%"fzrﬂr% ey trogtmonko/papyert int mmp-esi are:listed in

fm 1. 25 hours.
g8l (Wod potit concern with -

.the sanples were W tRi h that tenper
Longer times withiph ghe nucleation:

the sanples to achl eye|lewen greater l Diibg dr g5 Hpecessary and are
unecggomni cal from A @r actd cal poi nt o|f1 v ..§asd ra@m@h apsgsUif i ci ent

nucl eation was gehprat ¢d within that per | Qs |agses § 19 ¢xtensive growth
of uniformy-sized} 1¢ef\osongsoumri N¢ch1Gr 1{@3@%3 d:imse,s:@(posure peri ods of
about 1-3 hours hape be¢aoo-gspaksshrsati sfagtory. At tenper atjjll‘ es bel ow about
.1025.C, growth of [Erysy®B&1079 atp4dme [Ssl ow] On the ot hdr han

crystsal | i zati on t efper ati070e®80 & 18&cg¢ss o] abou [err]] can fead to grain
growth of the crysjal s|dAe-asaergsehr dgef oryati on{50 of |the b<5dy It will be
appreci ated that,' hitth| Z670¢3d8008f i W31 §r0.3306/4i &7 di AE97sjjons, | onger
exposure periods tp as JPM%ZW@M opmept of g high |l evel |of crystal linity
Wll be required af lo es within yhe crystallijzation range ’
than %t tenperaturks a *ﬁé‘%ﬁr}%@P’he treme thelr_ri of . WRereas|in the heat

t r eat ment schedule; gg_ e|ll the samjles rgmi neqi within the
h 1 25 hﬁpurs,

cr)(stal lization ra

As can be seen from Table il, although no express dwell period within the nucleation range was
employed, the rate of temperature increase through the 750+-850°C range was controlled such that the
samples were within that temperature interval for about 1.25 hours. Longer times within the nucleation range
can be used without concern with the samples to achieve even greater nucleation, but are unnecessary and
are uneconomical from a practical point of view, inasmuch as sufficient nucleation was generated within that
period to assure the extensive growth of uniformly-sized, very fine-grained crystals. Hence, exposure
periods of about 1-3 hours have baen deemed satisfactory.

At temperatures below about 1025 ¢ C, growth of crystals is qu1te slow. On the other hand, crystalhzauon
temperatures in excess of about 1175°C can lead to grain growth of the crystals and thermal deformation
of the body. it will be appreciated that, with articles of similar physical dimensions, longer exposure periods
to assure the development of a high level of crystalliinity will be required at lower temperatures within the
crystallization range than at temperatures at the upper exireme thereof. Whereas in the heat treatment
schedules listed in Table I the samples remained within the crystallization range for about 1-1.25 hours,
ionger exposure periods can be utilized without concern, but such longer periods can be uneconomical from
a practical point bf view in like manner to very extended nucleation periods. Accordingly, crystallization heat
treatments of about 1-4 hours have been considered sufficient to achieve the desired extensive growth of
uniformly-sized, very fine-grained crystals. '

The x and y coordinates for Examples 5-11 are positioned within polygon bounded by Points
A'B'C'D'E'F'A', which polygon overlaps the plot of the x and y coordinates encompassed with polygon

)|
of té&hperature incfedse through the [ﬁr
]

* Table l 9 ro he | hich we I ass s S of
C andTaYbl ﬁl%lo f pgz v&; faﬁgrar Pf t%ermaﬁc exgn% 'ﬁ?ﬁ\p over, y

265/ hr % e%:g E and the x and y color coordmates%; dnszUHs 1lue Y p 'F' &100

. ist *C_ and time hr).

for 1 hr B AP isteca 5 O.200 time ogrs 1o

0. 3253 * 0. 3333 85 04 20 Tabie II 3 -

0. 3253 0.3342 .83.64 4 11.5 0.3268 0. 3353

79.66¢ 5 i +4—9—6n 32“" 03376 HI—0—6 ‘ L

12.1  0.3306 0. g *ngﬁea"‘?em Exp X y |1 3] 0.3335 0.3428

76.77 25 1 | 25-700 & 1000/hr 03212 | 0.3315 lllggle2 . 3336 0. 3430

74.58 9 - - 700-820-a 2650 ¢ 3363 0. 3462 - |73.13}10 25-800 at

800/ hr . 11.5 0.3B23 | 820-8®A630mr63 |5 809-830 4t 36/ RHr 8301070 at 240/ hr

30 1 ‘ 850-11991(249_/08@ at 15/ hr 1080- 23 at 1050/ hr 11

25-700 at 1000/ hr 1$.1100 for¥ 18306 0. 3877 17.97 700-809 at 215/ hr _

800-835 at 30/ hr 3p ~ | 1100-850 at 400Mw 83%- 1100 [at 239/ hr 1100for1 hr

1100- 950 at 400/-hr| 9504 FBO-ZR 2258y hy As ,an be seen flrom Table 11, although

nosexpress dwelt pprfodl wthin the puc eat {1;32% ri"fl oyed, the rate
03 of:3 {\E% do 'ﬁ’o | ed such that

{a%.as

40

45
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“tonger exposure'pferi‘ods can be utilized w thout concern, but such |onger
periods can be uneconom cal froma practical point of viewin |ike manner
to very extended-nucl eation periods. Accordingly, crystallization heat
treatnents-of about 1-4 hours haviP B4898@RLI dered sufficient to achieve
t he desjred exten5| ve grovvth of uniformy-sized, very fi ne-grai ned

crystals. o i il 93 CEAREdSINGR I

ol ygon. .

gf yﬁe X ’g% oan 'QFIU V’%‘s'f eﬁé)en ‘I\é?o, re%&'a §/§fa 1
bounded I 4ol t hat
of - CORNEI 8y ea@nssb §cPa mﬁm o &e.naaédria.u?e; o 1
As is evi 5 99 6o, YRese Ao Einecsdgz B Eoc&mbuet Rr badBampib o-YekMg Bl

g8
cont ai Ni REsiEe 6 actPRBIS bibra TrieRNtte, 2f75% Calh hdd bésn'4djudgén an BSbrobriat i@ mtw.tuel Yy,
fal |l out Si78@.26% debebslRsthe prefervadl rargs., and Exanple 5, containing 1.5% CeQ2, is
at. the edgetofrtae ayrhia Heasingair®shavior h@e0; itiimiring a beipdtiffelald th asd dsmembﬂaﬁﬁed a
pr act i althenhuei o GORNERSTONEA takidwarep CoRr wasxsubstituied 185>S0 inean®ynte oint.5%,12.0%, 8d 5%
Ce2 is @s¥sdn the bdse couigmsitiof oh thwePOBMERSTONED tablewere. EXizenbdiche® wemocmpowidedy 3%
Ce2 is dalimjlademeifed at 899t Ghbavred gito r15.24 xehS@ft oxr ©27 am 1894 %Pb Krij2"hgtes! inolds, and
adj udged 2anealas pra9PTC intlike menoprin e peogedure dgseried)in Pstent Nos; heeempesitiopsof
pr ef er r edhosafitRe g'aFfﬁsf‘l‘ﬁ feﬁ%‘?‘edl W"Mt‘ F"a‘!'%'"t P?@’°§?°ﬁ i fexps ﬂeﬁ?ﬁﬁle?"e'S‘F &, y Pdde
Ele-thod it R e
- CORNERSTCRfEfer &l P‘E\?\ﬂPWSP%F‘P }abv!ﬁgd ‘?&’B%’t“ €MLY g '8?‘?']"95‘tr?°%??ﬂﬁru nts of 1.5%
2.0% and 2.5% in the base corrp05|t|q.n lo]‘“ t he CORNERSTONE[ err] tabl eware.
The bat ches were conpounded, ballmlle mel t ed at [err] poured into 15 24
-X 15;22% X 1.27 tm (6" x 6" X pH2" steahrolds anneal ed at [err]
|l i ke manner to the procedure{descr{bd@ ijn tht 5nt14No. 4,331,769. The
conposi tions of those three dlfigsep sdbe |r eLpr jQﬁIJbeI_ow in Table Il
expressed in terns of parts tyAkwgig H tdus pxiede {15 basis as calcul ated
fromthe batch, Because the duwaof |t Be4ijnds.oa fluglesclonstituents closely
-appr oxssmat es 100, for all pr’rcmzioga p.esﬂose&s-l ha.sp abul at ed val ues! may be

deened to reflect! wei ght perdetdo [rabke |l 19.2 20 153 13 14 [err]
62.9° 62.4 61.77 [err] q. Rg0 6029 1.016]31.00 g r] 3.04 3.04
3.05 25 ' KaO 3.04 20804 | 308 4.86 4.89 CaO
15. 2 15. 2 15.3 MO 1.01 3591 3.551] 085K 3.04 3.04
3.05 po 3.55 3.55 Go036{ 3050 | 20 2.51 Ce2
1.50 2.0 2.51 The x andly color coordinates tristimulus values Y

(I'1'1'um nant The)x dnaly colBOSBrdinREETstBURS Sahses WENIEMINEARC)Ibrakbse Sirde Qlabemore Hvasured
G ass 12:asfolidwss 0. 3201, y = 0.3282, Y- = 77.0 dass 13: x = 0.3213, y =
0. 32_8135 Y Glas®15 Ckas832D4,y = 03282, 9.=3282, y = 0.3342, Y = 67.9 As is

i mredi at el Bleeyidenk,= 0.8V8cy vA3AsY=¥3dS f ar out si de of pol ygon

A B C D E [Giass 1andx hede,y £Ra34u¥s Gl d not be conpatible with the tint
of . CO?NERST&\E["EF‘P‘]'“Q‘EW%W@G vies fﬁ'b%mﬁ'd@f%w?wan é&ﬁ%’gﬂﬁ o ’Fﬁﬂ%#‘?&}‘%s
yi &Ldi ng V!q"thgt hecrempatible with the é'rt fﬁ%‘%‘%ﬁﬂ Tiaklevsre CORNER- STONE] e

t abl evva,re 5!’59‘%5? i°gegs "F’ ji? d}?%ﬁ'?"é&' ’lgl 'B§ |‘
t hem exce‘ﬁlﬂ? r}%r u ‘fta S sn "fay
expresse (e Vel PRI ef)s@Pt? P"p{ﬁ’? Bﬁxs 2 é’e'gtgg?'ge 8'? T%’? S0
.68.02.0 [err]: 45075 /1"1 : )
[err] 18.0 1.5 . [err] | Sio2. qossxB2perlrTic2 2. 4BP& 1] 0. 5 As203
0.750. % : AlQO; | 18.0215 18 2.020.25

. Li2O 2.750.5 As203 0.75+0.5

-1 MgO 25¢075 | F 0.5£0.48
; Zn0 1.0:0.25 | ZrO; 0-0.5
: NazO 0.5%0.25.
50
Example 10 is considered to be the most preferred composition.
Claims

% 4. A beige-tiﬁted, opaque glass-ceramic article containing S-spodumens solid solution as the predominant

crystal phase with minor amounts of rutile, spinel, loparite, and perrierite which exhibits a linear
coefficient of thermal expansion (0°-300°C) iess than 15 x 10~7/*C and x and y color coordinates
(luminant C) coming within polygon bounded by Points A'B'C'D'E'F'A’ of the drawing, said glass-
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s, L L 2

MyO 2.50. 75 F 0. 50. 48 znO 1.0[err]0.25 Zr 2 0-0.5
Na2Q 0.50. 25.; 50 Exanple 10 is considered to be t preferred
conposi tion. d ai ms 55 1. A beige-tinted, opaque gl ass mm“
containing [err]-spodunene solid_solution as the pr edomﬁmm‘ﬂ“n ase
with minot. amounts of rutile, spFRA4%6&8B&t te, and perrierite vhic

exhi bits a |linear coefficient of thermal expansion [err] less than 15 X

[err] apginod By pxmsOAétfoe%R%&“ mt@%n& 3&& rtam,m@)matcnna Wt W CORRERSIoNEeN
bounded iBlwkg) Btk Sisd s Giokt & fibid e Ws Rbvidd@ rdmPoRgsh AEC'D'EER, th
- 0436806 4R obexsRpRE 10y c&ﬁumtgxeﬁ? SR, of la@; @as%no% St stte%pmteuyomuy
mat chi N@utkidenbr 1A ! désidbiNmIRRS, AN Bxdndgl 8V 6dhRining Wi5%aLE, iawesheddgser dcBeptiB@ color.
conpad i Bberdidgr ¢S5kt GO Atk ibsercudethedita fractical Brvinigo imih AB'tE &hdr ektrefie, ExdAmplet 8, Nt S
of Exampbreanirig- 25% im0k a8 closagio [tigr edge 0d ace@pitibia bolomand ixarBpld 8 cdtainbgo3% €80, iand
1. 25% pdsigeditacsaptable color Themidrei278%0Fe0: has kkes adjedged e apprpriamuiaibamiovet, viih
cont ai nilAg225%%p0e iing thepraferreadrengsdge of acceptable color. 5 . Accordingly,

. 5% [ er r | Torfudhep @%ﬁffafﬂét@ “'9[ behavior PiceaOz i iPARRA 2 Peige; tint glpseyty) E"dCHOWeWbbmthehe

ExarrﬁP e“‘B "ued’lfltC&tFWr:-ﬁ t[‘%‘fa[g CpQ2 Wpsy)gibstitygeq fos S0y aﬁ‘P““&:E‘e YarA- Q.85 or
and Exa el tec?ﬁﬁ?a‘i RNE R% d'éb'B‘i’a“"a ‘”E'G ¢pmpounded, ,
Ther ef orb 'm" r. i : ) roégﬁ ;: edjﬁé F‘@\?él al“dvm th
_ ;‘I quza%?% céa{spe%‘ 8 e W m le | ?ﬁ éssg'ﬁ J| s o(?i‘ ‘Q.rc%ﬁw t}%ﬁ n the '
. Alcdlat f o the d fisti
B ol phbiok .'3~ a@m i esm@be\a@egneét
[err] in am)urltso . 5% % and Yo I'n the base corrposltlon of the

CORNERSTONER t abl ewar e. The bat ches weype ieonpounded,- ballm |l ed, nelted at
1550 C, poured”into 15.24 x 15.24 x 1.27 cm (6" x 6" x 1/2") steel nol ds,
and amneal ed, at [err] in Il‘k?‘na'utne tj .11'_e prgcequre described in Patent
No. 4,331, 769. The conpositilons-of -t fosh t g§ses are recorded bel ow
in Table Il expressed in tqr$i6:of 28t 6By Bght {on the oxide 15 basis
as cal cul ated fr.omthe batcH.AB&caudst he688im o3t e i ndi vi dual

constituents closely approxijnti@s]|10@4 [ oRO&I|l $¥%ag¢tical purposes: the

t abul?it ed val ues may be deerfeBeQso|r difekt 4@RilghteDédrcent. Table 111 20

12 13 14 Sioe q2C8 6B ‘é-f.? 1%%r] 6.28 © 6.28  6.31
[err]  3.04 ~3.04 3.C5M9% 1ou | aoe | 2ot [err]

4.86  4.86  4.89 Ca0O |15 ’gisz .18 1 1.01  1.01

1.01 KaO 3.04 3.04 gbZOE j 2'0 35 51 3.55 3.56 30

cex ¥ 1.50 2.0 2. 51 Hheland—-colorlcoordi nates tristinmul us

values Y (lllumpnant C) for those t hree 8’| asses were neasured as foll ows:
A ass .12: They andiy cglogcpordipates tystisps valyes-Y 'P"‘i!'a@%\@s thesp three glasseg)weyo frgasuyped—

0. 3281, ayfollowsy 5 3 ass 14: x =.0.3282, y = 0.3342, Y = 67.9 As is

i mediat ep}?s’e@-deﬁt" 0.8 f\rg 23 1219 far outside of pol ygon A BC D EF' A
and, henc 4i’ hes zd; _:(_:g atible V\nththetlnt of :
CORNERST imllne Vi en thos lue al o&sEgih%f pol E ! 9'1 rva{r;? hues
yi-el di nQvoI‘.lllj ¥vm§ Q?tﬁto\’ ER- eware,
but al so bétioR fHibrfa eﬂ%l& tirds ﬂtﬂeﬁnty' &o%el@ r}ﬂat toh@BhNER- _
excep¥i giiaN é&r eﬁBiﬂh&%ﬁ%m\ﬁﬁ&rﬂ chiefidgi StbpeRfas 8Hdb Mem In
terns Ofsu%leg&tculﬂﬁﬂ'y%l’bt cd?té\sttegﬁnﬁﬁﬂ& Q@RprBasd i terfb of weight percent on the oxide basis, of
Si0; | 68.0:2.0 TiO, | 452075
4 ' ALO; | 18015 | Ce0, 2.020.25
' -| Li2O 2.75:0.5 As20; | 0.75:05
MgO 25:075 | F 0.5$0.48
ZnO 1.0:0.25 | ZrO; 0-0.5
Na,O | 0.5:0.25.

Example 10 is considered to be the most preferred composition.

Claims
% 4 A beige-tinted, opaque glass-ceramic article containing g-spodumene solid sofution as the predominant
crystal phase with minor amounts of rutile, spinel, loparite, and perrierite which exhibits a linear
coefficient of thermal expansion (0°-300°C) less than 15 x 10~7/°C and x and y color coordinates
{Muminant C) coming within polygon bounded by Points A'B'C'D'E'F'A' of the drawing, said glass-
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[efr] » 68.0[err}2.0" [err] 4.50.75 45 _,___,_________-———
[-err]- 8.01.5 [err] 2.00.25 [err] 2.750.5

MO - 2.50.75 . F 0.5t0.48 zZnO 1. 00. 25 Hwi l“ ‘(@ﬁﬂ
Na20 ~ 0.50:25. 50 Exanple 10 i EPOx3sisdeBed to be the

conposi tion. d ai ns 1. A beige-tinted, opaque gl ass-ceranic art [ cI e

.cont ai ni ng [errlﬁs podunene solid solution as the predom nant Crg()n'f‘ (Phase
wi't h. fi nor %ﬁ vigg greomppsitipracongigiing, atsentipllyperpressed indRns SEYHIGME Pereest ipe pride
exhi B ts aP¥*n®ar coefficient of thermal expansion [err] less than 15 x
[err] and x and y:color cqardinates (illuninant Q. comng wthin polygon
boundgd by Points:-A B C D|ESIB: Al @8-70he| FiCaw ng§-5§al d glass- 7 ceramtc

havi ng a conposition consi|stiGg| 1658A6i alChQ, exp-ﬂééqed in ternms of weight
percent on the oxide basi g, tz¥ |er R4 Ag0: 70 0-1.5[ grr ] 3.5-5.5 5

[err] 16.5-19.5 [err] {MgOs5i2 45 [ef F] 0-12_ 4 [err] 0-1.5
MO 1-5 F Q). 1. 85200 | 70 (o 5985 | zre 0-2.5 Na20
0-1. @ A glass-ceramc arltMPelac®rdibhg to llaimil consisting
essentially, in weight percent, of 15 : [err]

68.0 + 2.0 [err] 4.5 0.75 [err] 18.0 1.5 [err] 2.0 0.25
[err] 2 2ADBss-@raic artidecacedrding 10 cEl { ensifting edseriihy) in weightPeent,®f 5  .F

0.5 0.48 ZnO - 1.0 0.25 Zr 2 0 - 0.5 Na20 0.5 0.25. 3. A

met ho# for making a bei gbsig,ntlegho PP@aUenel ads-ger@fg ¢ article containing
[err]-spodunene sdlid 25 A|2o§ | 8.0 #915 a9 &g ﬂregcb)mzsa t crystal phase with
m nor anounts of rutile, élndgp@rl t A0aNdopidgs efite which exhibits a
li near coefficient of thnmgal exgen®s or] Ferr]] dsseadg han 15 x [err] and x
~and» col or coordi nates Fizhd)um' neo 0.8 |caoi nd wigtus Pol ygon bounded by
‘Point® ABCDFE F'A of | Ne© dr a8 11@925.4ai d ngt hod conpri sing the steps of:
(a) nelting a batch for a glrass consisting essentrally, expressed in terns
of . wei ght percent .on the 30 - oxi de basis, of [err] 66- 70 [err]

3.5-5.5 :{ eRr thethodlfer Piakifg 2 beldeﬁlﬁ{e]i aqub- Qlasé-cdramis article containing S-spodumene “sofid
[err] s solutién 4s the preki6thihdnt crysthl- asrép Ghinor amounth-oP rutile, spinkl, lopante, and Parderite ZNO
0.5-2 WBIEH dxhibits a m{aar%o&nd‘&m?@meman exXparision €0 -300 * C) lesé thin (6010-NECSAd Lanidgl t t O
bel ow t he tdinabamamss i(umikaN GE coriag evahin POKigoRi Uhdea MYORLIy ATEC'DERR @f HeaS s
shape of addeisg,said metad canprisiig bhestegsat:-ef rom (c) heating said gl ass shape to
a tenper at ur@) wetingsebetchiforud gipssroofsisting esserdiallly f axpregsad inl tongtdh weifihttperventtop the
gener &t e nucdxe bediepei n; (d) heating said gl ass shape containing nuclei to
a tenperature between about ferr] for a 45 sufficient length of tine

t.o.grow crystals on said nugigi ] agachot hrmoge) 4a@®ls ng said crystallized
Shape to room tenperature.| Ap0; | 165-195 | CoO; | 15275
S Li2O 2-4 As203 0-1.5
el MgO 1-5 F 0-1.2
_ i Zn0 0.5-2 Zr0; 0-2.5
. ; Naz20 0-1;
40 (b) cooling said melt to below the transformation range thereof and simultaneously forming a glass

shape of a desired configuration therefrom;
(c) heating said glass shape to a temperature between about 750+-850*C for a sufficient length of
time to generate nuclei therein;
(d) heating said glass shape containing nuclei to a temperature between about 1025°-1175°C for a
45 sufficient length of time to grow crystals on said nuclei; and then
(e) cooling said crystallized shape to room temperature.
i
4. A method according to claim 3 wherein said time to generate nuclei in said glass shape ranges about
1-3 hours.

5. A method accordmg to claim 3 wherein said time to grow crystals on said nuclei ranges about 1-4
hours.

§. A method according to claim 3 wherein said glass consists essentially, in weight percent, of



e A

,4 A,method accordl ng to claim3 wherein said tinme to generate nuclei in
‘said - gl ass shape ranges about 1-3 hours. so 5. A nethod according to claim
3 wherein said tikme to grow crystals on said nuclei rangﬁ“iﬁﬂ“ﬂl“@“ﬁ“
6: A nethod accor ding to claim3 ewmenssBoeBid gl ass cons

in wei ght percent{ of 55 8 EP O 436 806 Bl [err] 6870 ferr] "2

'[e ] 45[err,] 0.75 [err] 18.0 1.5 Ce(2 . 2.0 [err] 0.25 [err]
2:75 [err] 0.5 i[err] | Gof5|lalrdad B fo, 45075 | - MyO
2; s‘y/[err] 0.5 F ABOs 0. 1% A0 | ceo, 10200625 | Zr2 .0 - 0.5

lerr] 0.5 025. 70 Patleoiangmdaivs 1| Bedge-wmstaudt ¢r, opaker

A asker am kgegens_t and, enj Mgobt ¢ncsjsfo.sSpedunendMoscitk4si atall al s die
vor herf- schende Kri stal | paese Mo xPeB5i NG Menge®0&n Rutil, Spinell,
Loparit und Perrierit, dej NeiOngn OISixdsr ¢n War feausdehnfingskoef fi zi ent en
(00-300 *C) von weniger als 15 x 10-71/C aufwel st und x- und y- 16
Far bkoor dl nat en (Bel euchtungsmttel C) aufweist, die in ei nem Polygon,
verbun{;erpagaﬁa@.bprda,& Punkte AB'C D EF' A' der Zeichnung, Hegen, wobei die
d askerani k el ne Zusanmmenset zung aufwei st, die Imwesentlich' n, ausgedrtckt
I N Gew. - YenBéige-gef@vtitelDopmkes Gld@l&ﬁdr@lgbgmdsanﬁauend g-Spodufitén-Miscilkri6iall als die Jorherb, 5
Al2 O 16, &chdridip Kristallphdd2 mit gefingen Rerden ldh Htil, Spinell,A-odarit und PaRER der einen @inchred MyO
1-5 F Wirmeausdet@urigskdefiizi€dten (0°-3@, 5C)2von weniger @B 15 x 10~7* Q aBiwdistA@d x- und - 1
25 2. @ as kEaflambrﬂ}k (BalevchivagsmitiohC)ravbysisti ie i sinpm Folyben verbunrdenedieghtdid Buniste,
ausgedr Uckt ABIPRERA- dey Zaighnuey, diggen, wobg dip Glaspergmi eingriZggammensetzang aufyelpt, diaip03
18,0 1,5 wesenlighen, ausgedsickt ip Gows-%en@uf Oxidpasjssbestghtaus  Aso0n 0,75 t 0,5 MO
2,5 0,5 F -+ 0,51 48 ZnQ: 1.0 0,25 _Zr2. 0 - 0,5 Na20
0,5%.0,25. 3 Verfahren zur |Haost bi lesrg dl mes besgssgdf | rbten, opaken
G askePani kgegenst andes, erjtAg0st rdspas |[40e0. | Epedsinenr - M schkiistall als
di e vorherrschende Kri stal l|phes e| i e-4gerfi Agon (MeAdsn [an Rutil, Spinell,
Loparit und Perrigrit, der |eMgen||im&ar gnF\War neald@ehinungskoeffi zi enten (Ol
300 1C) von weniger als 1527 1p- 962+ ¢ &9 x| OBE |- Far bkoor di nat en
(Bel eughtungsnittel C) aufel®® | di &1in jei nem|Pol ygonl, verbunden. durch ‘die
Puhkte A'B' C D E F A der Zeichnung, |iegen, wobei das Verfahren die

‘nachf ol gen- den Schrl tte unfaBt: 45 (a) Schinelzen el nes Ansatzes far
ein dasia be&&l@hﬁﬁldedemtamawhtﬂnépﬂtﬁﬂ beauﬁegedﬁ Wedéhtiichen, eisgedrid@iIn Gew.-%Dausibasi s,
faus - Si 02 66- 70 Tio2 . ; Al 2 Ca 16,5-19,5
Ce®2 30 1,5-2,75 5U20 c 203, U= Ty o QO 1-5 F
S 68,0t i02 5% 0,
. 0-1,2 ZnO 0,5-2 Zﬁ\&a 18,0 *Ofi Ce02 2,0+ 0,25
: Li.O 27505 Asz20; 0,752 05
MgO 2505 F 05+048
a5 ZnO 1,0£025 | Zr0: 0-0,5
' Naz 0 0,5 % 0,25. '
. \4’ 3. Verfahren %zur Herstellung eines beige-gefirbten, opaken Glaskeramikgegenstandes, enthaltend 8-

40 Spodumen-Mischkristall als die vorhetrschende Kristallphase mit geringen Mengen an Rutil, Spinell,
Loparit und Perrierit, der einen linearen Wérmeausdehnungskoeffizienten (0* - 300 *C) von weniger
als 15 x 1077/ C und x- und y-Farbkoordinaten (Beleuchtungsmittel C) aufweist, die in einem Polygon,
verbunden durch die Punkte A'B'C'D'E'F'A’ der Zeichnung, liegen, wobei das Verfahren die nachfolgen-
den Schritte umfaBt:

45 (a) Schmelzen eines Ansatzes fiir ein Glas; bestehend im wesentlichen, ausgedriickt in Gew.-%en

auf Oxidbasis, aus

SiO. 66-70 TiO2 3,5-5,5
50 ; Al203 16,5-19,5 | Ce02 1,6-2,75
i Li,O 2-4 As20a 0-1,5
MgO 15 F 0-1,2
Zn0 0,5-2 ZrQ2 0-2,5
Naz20 0-1;

55

{b) Abklihlen der Schmelze unter ihren Transformationsbereich und gleichzeitig Bilden einer Glas-
form einer gewlinschten Gestaltung hieraus;



INA20 . 0-1; 55 (b) AbkChlen der Schrelze unter ihrerT“

e ansf ormati onsberel ch und gl eichzeitig Bilden el ner mmH n
‘gewi nschten Cestal tung hieraus; 9 EP 0 436 806 S1 (c) nm]l "gﬂl””",
‘d asform auf ei ne Tenperat ur zvmm:dnm sdewsy 750 - 850 C f'Or %si he Zei tdauer,

di e ausreichend i st, urn darin Kristallisationskeine zu erzeugen; (d)
Er h| tzen der Kri st aI | i sati onskei ne ent hal tenden d asform auf eins

Tenper at ur f\EGEa%e seelgpiorm(pateive Tempprgtur “@Che‘ket‘eq T -89 ¢ Bé‘liéi“‘e ZGF‘E‘“""- die

ausrei chenda'i'sé"dc"a'lﬁ'rﬁtd{ﬁ'? d éﬁ"’r@"fsgr;‘l;naﬁé‘g'f“g nd%ﬁ‘aﬂ? @rreng{ég IZP?‘B‘T"ﬂ\‘ %vgﬁcg
wachsen e Form
-auf Raun’[Z g at1|} f5 E%(}: ?f ‘?1%18 Eﬁg’ﬁlr'ﬂt‘ﬁn it B’ésm"'a?t'gn wﬁﬁ? n-der

d asfor m K ﬁ“é t t-BStdbt t. 10
e gt e 2 S U et
Kristal i %ﬁ%ﬂ%@éﬁi Xﬂ%&u&f\r Vhik bis 2 %ﬂ%ﬂ%#&r%ﬁo@ié@%hsaﬁ&ﬁé@eﬂe 3u é}zeﬁﬁéﬁngfﬁg

betrfgt. tnac Anspru , wobel as | mwesentlichen,
ausgegglr Uckt- in Gew. - %en, besteht aus 16 S102 68.0 + 2.0 T102 4,5 -
0, 75 A1808/erfahisdh, factt Adsphuch 3, Wil die ZeR, n EquieQerﬂalllsauonskelmen Kridtkll@ wachsén zp+ 0, 5
As2Cs 0,1255entotla b - Bgfunden betréit.5 0, 5 0,5t 0,48 znO 1,0

0. 25 Zr 2 0 - 0,5 Na20 0,5 + 0, 25. 25 Revendl cations' 1. AI’tIC| e
en Vit r 6c-Medahvapunectoapruch 3, wolel dos Ciesiing essotichem ansgediiinit is Gewt%ambestshi e de

, B-spodunene comme phase cristalline principals avec de petites quantites
‘de rutile. de spinelle. [ opasbLeo el 1is pFragdblﬁe qui pr~sente un
coefficient de di{at at|J ef (A48l | h@abs e (d@:@gg 300 C) infefieur a 15
x 1 07/ Cet 30-: des|age dprréessco| aejorb| nizgues x| et y (I1lurninant C
si tupes dans | e polygone Mgdi i e6+par |&s pojnostb4s B . C, DI, E, F et
A" df® dessin, ladite vi ﬁrzmr ar e0e o@yapizraene| coapasi ti on constitute :
essentiel |l ement en pour ¢eve@Qgps0.em0@8i fis sur}l a base |[des oxydes, de: S102

-66- 70 1102 :3,5-5,56 AI203~ 16.5-19.5  Ce(? 1.5-2,75 Li20 2-4
As202 0-1,5 Mo 1-5 F 0-1.2 ZnO 0.5-2 = Zre
0-2, 5 4Qevend,°at,°ns' Na20 0-1. 40 2. Article en vitrocram que selon |a

r.e_ve"ndl cat ion 1, constituA essentiellenment en pourcentages en poi¢s, de: 45
- A vitrocidniGuel opdqud teintéelbeidd contenart,uie bolllion’ Solidsld0Bspodinind cdmrhe 5
Ce2 Zahgsetcnﬁa!% priddibale aves ddpétite® qlantitss dsifild, de sPinelle, deloparith#Dde perriérits, 5

‘0,5 F qui présemﬁ ub codficibBt déndilatation thefmiGuetlinédir@ fe 0 37300PC) inférieui 19x F0 R (et

0,5 30, 25.de§soord®nndes odorittBtriciasshHadd iyi (WabinaphCickitudas dars ilcchalygens délichitéamo B avitsue

opaque t eiAlt Be BePheE'cBnpeAady dessin, Jaditetitoeéramique ayant une composition constituée
essentiellement en pourcentages en poids sur la base des oxydes, de:

s Sio2 66-70 Tio2 3,555
ST Al203 | 165-19,5 | CeO2 152,75
Li20 2-4 As202 0-1,5
. _ MgO 1-5 F 0-1,2
N . Zn0 0,5-2 Zr02 025
: : Na20 0-1. '
40 :
2. Article en wtrooéramlque selon la revendication 1, constitué essentiellement en pourcentages en poids,
de:
45 .
$io2 68020 Tio2 450,75
Al203 | 18015 Ce02 200,25
Li20 27505 As202 | 0,75+ 05
50 MgO 25+05 F 05:0,48
Zn0 1,0+ 0,25 Zro2 0-05
Na20 0,52 0,25.

s5 3. Procédé de ‘fabrication d'un article en vitrocéramique opaque teintée beige contenant une solution
solide de B-!spoduméne comme phase cristalline principale avec de petites quantités de rutile, de
spinelle, de loparite, et de perriérite, qui présente un coefficient de dilatation thermique linéaire (de 0 &
300 C) inférieur & 15 x 10~7/*C et des coordonndes colorimétriques x et y (llluminant C) situdes dans
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“solide . de 6, spodunbne comme phase cristalline principale avec de petltes
quantit6s de rutife, de spinelle, de loparite, et de perribrite, qui
présente un coefficient de dilatation thernique |indai reumﬂlmlﬂ“ﬂ)ﬂllﬂ]
inferieur a 15 x 107/ 1C et des cogpdmmggg gqol orl ndtri qu l",
(I'l'luminant C) situ6es dans 10 P 0 436 806 Bl "1kcl*
I | e polygone delimte par les points A, B, C, D, E, F et
du dessi ﬂppqlmmetdépni&c@dbswmpﬁéﬁam 0.6 ey dessiny lafit erseédQ aqmnrmntdw
d Cnfe charg taa@sel our un verre constitue essentiell enent en
pour cent ageo @hfugien ﬂ%“°§g?'99 de JERUEPOYRYD 9 BRVStituépesentigiiepent on payrconipges en poids)
3,5-5,5 A12033“”31bas°5°‘929"‘ ¥gles, ggop 1,5-2,75 U20 2- 4 As202 :
015%0- 145 F ___0-1.2 10 _ ZnO
0,5-2 Zr Q2 * 0- 2, 5 [Nsi@D TA2) [eBs65d| ssenent de | a nasse
fondue en dessous de sa pl ggu2eR: twﬁnsﬁopﬁamm,tsaﬁf pgonnage 15
sinmultan6é d' une forne en vdqrki20 d¢ c@# i guAsdQ2oh d@drke a partir de
celle-¢J; (c) chauffage de |[IMa@Ptq fdrme A verfe RB1@nk tenperature conprise
entre 750 et 850 *C, pendarftZi$he |d@5 shi€&¥nt ¢ p8ES broduire une
‘nucl 6ation; (d) Shauffage deNe2Qdift e %lornk on verre cohtenant des noyaux a
une .tenperature conprise entre 1025 et 1175 * C pendant une duree
suf fisante poy refraidissemanitodet 1o MaslsaSioraiié 8h dbssoBitde dagiiagds ids transfoidation, &t fagbhnage
(e) reta oi di ssimnitand d'de forend ieh @erfeaie REnfiguration adsiréesidmartih db eslib-etrpdr at ur e anbl ant e.
4. Procede selchehalfiage dv dudith omicl amrvelo Acae opériuetomprise @nitpITH0l e @50 eC.chandaet de
nucl 6ati on dam&dUédlsuf&saﬂtempeﬂuﬂv@mwcéﬁbncorrpr| se entre 1 et 3 heures. 25
5. Proc6de sefdghautiage cedaditp dume on vere eqnlepant des Rayauxr uae qmeératyrg icoraprige egle de
crajssance ded028ef 1126 G pendant uneduiersyfiisanto paw farg croli s pristawevy legdits neypuwg et
heur es 6. Pr Gb@H‘éd'?éF‘B'ﬁd?&“‘?é%‘ﬁ&f‘%lsf%'aéempéaf"wﬁ en ce que Iedlt

£y © O PR S B SR R P P o
+0,5 Aszd‘i"" SpTerBreesEe %, 50, 5 0,5 0,48 ZnO
.1 ! pt 02_2 S pZch& selon la pevendgatgn Iyagagcténg é\ ceoqug‘r?adut guré’§d§ Qroéénce des cnstaux sur

lesdits noyaux est comprise entre 1 et 4 heures.

6. Procédé selon la revendication 3, caractérisé en ce que ledit verre comprend essentiellement en
" pourcentages en poids:
30

' sio2 | 68020 | TiO2 45 %075
A203 | 18015 | CeO2 20 £ 0,25
2o | 275+05 | As202 | 07505

Mgo | 25:05 |F 05+ 0,48
% zZn0 | 102025 | zro2 0-05
' Na20 | 050,25,
o ) f
40 1
i
45
50
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