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frits, the® "E’@ °6?°“f'?’i’é° P"a‘f’Ri" E’é?‘?'JPh?%rF?W glass gompepitions gagsisting @sﬁeﬁ'a"y- by
stuffiny t”PfS"‘ J% F%é °’0f‘“29he4&@ f*cﬁ"éa’ F?Cb“m% 5"/ {%eftﬁsu'eést opg, e
thei r adv8f

C mpo:
gl ass- cer '? r th

Phine
d m»xmg frit of
w'fhoae ﬁ’@ﬁ“? g}& 'g\"e % t(g Lﬁ%{% izépg W?gr%ﬁ t he
oxi uzu ere to burn u ire ln a v uum
I nCl USI OnVlg OSI ansat%% S ne? % ass IC S@ ‘é&fr
of glags- sre oo oy T g‘@ N r%lf.
anouwt's, By b a{m cbﬁ.ws.t. fat% .gﬁ-‘ac r\ﬁfn% B b p§ mb @i@t& S

gener ati OR jQpparén BaMbRSifond b AenPbnavel diesrbtl ?rorﬁ (M glasses. For
Consequeniahplo! e EdmERSEMRE bil thd pﬂﬁﬁ@ﬂ&?c@ cl’y%taﬂfaﬁt’;nﬁérﬁ turg)sr df QEOO 1I425 bewhereas the
commer ci aburhtGRieatvb QRsE cabiald-ik Sifuldliginperaluies 0B 8506 ADBCRICNHEHGe,ARY SHeR byidBndds

t he presond reaegnition yishelldraplatics efectoupoie Bia@thg timpdidturk ahich ddbsttitnsiicdkalCatetis ipd

d ass Wr kikslineCearthimetpls Newmifomldor silicon) eine eOsilicardier 8@hitunh Zing ifak Srgmein@dNand boos e
cones f or for aldoines cailtatt. dna OF the evorking @xaniples iof the ppientrchmeasswithinribie taeges irergiraigie nt
and has athe@mgen inverdon. djepreoitpremnas ng celiridentaifor Icidemid! distdvery fof thmiBsitidRa exhititinglo.
2, 920, 971promunies deriredintthesugseptiinventigmyer al  exanpl es of [err]-nucl eat ed,

cor dréf t e- Mot Bat?m ﬁ% Y123 947 s ehiregiadcia 2 mried feyffabipatiog giRvsemmisonyiblayer ipaniages
coni ng wi PhiNkeateIRe choyR geuices fTwp cempseitinsrip wpight @RICPMS rFtatadily BR,oRerebleinthp mgthod #re

gl ass- cer SPELnt ai ned crystal phases 4 EP 0 289 222 Bl other than
cordierite. In contrast, the presence of cordierite solid solution as
essential l'y the sol $i@pyst al gﬁa%% in the i n84@pt i nveR€iV¥e products is
much pr Pof erred. U. §128§te”t Po.58, 450, 546 das b?ses tpe.preparation of
transparent, sintered ] g ai ni n?}a cordierite as the

ass-cgramc articles c

princi pal crystal p‘HﬁQe from gé @ conposi ti %98 consis ha essentially, by
5 weight, of 12-184abQQ 23-38%ferr] 48-60Pppegrr] and2up to 5%total of
at | eagy one rrenberB the gro Po O Sro, B? [err] PRGy [err] ZnG, and
[err] The met hod of Bi ng co rlsed m Xi ng T8 of the conposi tion with an
organi ¢ binder, the m xture shaped into a body, the body fired 'at [err] in
an oxi di zNsityeradf thossdompesitions daneswithinl thd fasgeb reqdiak in thi st dhyerftio.ed i n a vacuum
to a tenper & arRatenhie. 4,2841367 e apaisawinlo @ fnethbrbtoghaking glassscelaatiovediiiafes padkadea fop
[err] poi btegrpted cirait idedeest Campybitions syitable ifar |ues int hajavdtiexd areastaled ® bet inaluded it e
firing thillowingtrangess inywidiit percent?00 - 1425 C to crystallize the glass in situ.
Whereas there is literal overlap between the conposition Intervals recited

e patent and thase operab, pn_the instagt .inventi i s apparent
tha’E"ﬁ he conposi ti 0%;1033 t he pé&éhfsgeﬁaved dgf’?érently(af'?omthe present
i nvent e gl asses. Rdry@xanpl e, Ehe22onposi ti BpOgof theOpatent require
crystallization terrg,fd@tur es of 53551 wher ea?rg e currg % i nventive
gl asses crystallize I'n situ at terrpera ures o 20 -100 Hence, the
patent evi dences 15B2fg recogni ®+®n2of the dramatic effect upon sintering
tenpergf ure which substitutions of alkali metals and alkaline earth nmetals

+ al um nufokdran aa%h lale@Ri3ide & thecompdditioh friRitvals QéquiddUfTihE YrSenE inRmtidnOr  MBLgNESH um
and boron f @rs.afauni Rl MN36HIR4QIMIe twoaRfes Ok gladi@eRiickdomBosRibRNaabensd Bf beldpbrable
pat ent cosesub¥tatd3i Br hhm—naryange&~flrr\eqmurtqsiu¢rﬁs idne fahigSeRnsistéd) e Bddied NoonthIRiRG @s

t her e wassppduntae B ine priicivhl ddystal kel E@tofer BinBCaMEsyd dfbodieqaataining Odidierite as the
exhi bi sd ngingip2d pesti gesaleih & Gacondant brgsty rpbssentf climveretalite OThe dBierite-conthiningSglass-
Pat ent Nocerafni@Zonsitbd essonighlly, drowedght penceat, ofet hod for fabricating gl ass-ceramc
mul ti-layer packages for integrated circuit devices. Two conpositions, in
wei ght percent, stated to be operable in the nmethod are set out bel ow 25

[err] 55. 00 [err] 52. 5 [err] 20. 56
[err] %8 21.0 Mo 20. 00 MyO 21.5
[err] 3.44 [err] 2.0 30

[err] 1.00 [err] 1. 0 Neither of those

conpositions conmes within the ranges required in the instant invention. U
iS. Patent No. 4,234,367 is also drawn to a nethod for naking gl ass-ceramc
multi-layer packages for 35 integrate® circuit devices. Conpositions
suitable for use in that nethod are stated to be included in the



fol | owi-ng ranges, in weight percent: [err] 50. 6-52 . 5

[err] . 0-2 40 [err] 21-22
P205 . 0-2 Mo EP 0 280222412 - [err] ' 0-2
[err] . 0.5-2 45 Those ranges are outside of the conposition

intervals required in the present invention. U S. Patent No. 4,301,324
defines two famlies of glass-ceram c conpositions asserted to be operable
as substrates f&AOpulti-i B&T35thick-filmecircBpPspatterfs3 one famly
consi sted of bogihe®contairg+ga[err] spodumanevrg@?the prpagipal crystal
phase; the othe amly c I sfed of bodies coptafning cQrdigrite as the 50
princifpal - cryst&fgophase wﬁ'ggsecondary crystg’f’g?.)hase og'gl‘ noenstatite.
The cordierite-2o®aining gdeds- ceranics consts0gd essedtRably, in weight

percent, of: 55L62?EP 0 28%2p2 Bl [’gi%+5noz+2roz 48- 55 <5

[err] { [err] 18- [err]
0-2.\;{,5 B,03WyO 0-3 18- 25 [err]
0-2 ZnO 0-2 [err] 0-2.5

[err]  The microstructéto 3f the glass-ceramic8lof he [p®brtlis ditferent from that SosdntliRl he Proal S bt t Ur €
of the Qhskms nGentichTinQfat Mo Heisiton PraMbts bontdh & fsRhitdaht Juait biNastaldr & chidenstdite] he
pr oduct swhefead ihe ciystalt afthe prowemnidf 8 praserit adntibr@n§a besaitalll oleClfi Girdieri® Mofide A

Si gni fsi ctben tongpasiticing tof/ the fpaentysé alitsidenthossl of tecingdna tnvéndion; wWhrer a? e wdniengcexgapled s Of
t he pr oduevided ipfthe tatenpirae 9 epmpdsitionesoming witlio the irangesore@ired in dtiel pyesend ineénfioro f

cordl eri t eV $ictwplsatiopsSerigl Noc I3, ifitef! Dacembpr 27, 398G4n tha mamescof doiss MdHollelan ged of

t he i nstR&gneis| W Meriin gager g rfille GLASHEERGMIKS FYITAREMPPR DIFLESTRIE SYBSTRATES. part ent
has (a -cdhpd&en B 4ohva{goerribns glatsiraramis iyitable frgisp e qubstatestie mMyftidayar packages

i nvertti def. inpgrated %g?%;ﬂé‘aﬁ gpsgarpmicy cagipin’ yiemite3@2nQ-Si0alag e dpigslamingnt crvptgbe | n
t he namﬂ“j‘ﬂ mﬂdgz’j)sf? " BoPIPR el AR Pagpediaditop Compasttion; thRTeier copFiRt epsepyall. In
GLASS- Rege TABLE FOR DI ELECTRI C SUBSTRATES, now U. S. Patent No.
4,714,687, descrihes glass-ceramc sujitable for use as substrates in

nul tizl ayer padk@@es| Z0-55fjor integrated circuits. ThosePhfl adss ceram cs
contai n willen|tAQsef r10-38s| t he predoni nant cGaPsHSEP+BasRbOahd-$ay contain a
mnor crystal fh&¥e bft5c8ridi erite. Conpositions ther ef §820cHrisT s

essentially, |1} %&eght %%ricent, of: [err] 30- 55 MgO 1 0-15 -~

PbO 0-5 25 %ag O3 fjerr]  10-30 M0l %s | cao + sro
+ BaQoe+ PbO (@-B5%zZnp ™ 115-45 i

0-15 CaO 0-5 : ' MO 0-15 SrO
0-5 Whereas there is literal overlap between the above composiierOrangd3- &nd3Bose of the present

[err] + inzamon, %y famer guDositiond ayite opviqusly previNgsPraduiy Biffere o thije resuliingtifomites | s
literdl ieslast iﬂ%ﬂﬂﬂqyeﬁme,rslqsﬁeeraﬁeweremﬁpfm "{‘:‘P ®Rorreampestiionseenteinesd willentitet 3g dhe
present RefomingT srystat Reese: P (Reptragty spydigite jconplitvige iosseniiix theusofoy crpiad \pheadin the
pr oduct L UPTPEFETAETSoNprerb &ie wosking) <epRiesrSopAs 1hin e compopiighintenaisrepyiigg in
O b ket o s g e AL
wi | gy te R RGNS PLRE TS IO Ted 1 1 PEIpt el ProgyCE ot rast, cordierite
constit lgegéiggo%%ggréieﬁ&j %fm!%olan‘?neﬁtgl e crystal phase in the present
gl ass-c : rking exanples conmes within the conposition
interval s f@gYirgdefs & Brol 6 frécEREG HheriNENstafEhbRQidst Bntpo¥ifibns, MRordk6d flG&Hnabs OF
I nCl den_tp@ts Wéigh Bh MweCUxidQ |b;m% whigh &@ilﬁ‘a&ra@@r’@? et diaatds g ihb hyoséht GrhEhubd. BedadeS
propesst ingSsurt6f the thdividudl REmpdnerita Rtals GV \4BprEMirRaB4C108, forl Bl HIRSHGE!  pRipb&8 tif
Pr ef er r asbultesd ealugsatdySbelddaned to in@@B ¥Sghfl pErEemtl [The bicti! @&t MErbdients may comprise
t her mal layy owggdisleittior aviides of biarscompaipds whic) vhien euipd degdthier, il bbeoidriaf inpatist S by
wei ght clesiteth exidexin the plagen (sqopoxtibnsc For axagplel BaQiOs maiy icaraprisd the b@irqglohBa®s of t he
present i nhemompenentBdoraarshke ol e teemptanymconipositians iweth cangbawerided; doalnafed ribgetheotoal s
or cl9seébsjst dppacwiog rrahomogangdus Ml chatged intqeiatinem |crugiblep e dds leced dersupane the
val ues rreypibled wereamaved inte 3 fyrpeeaaperatingi 2y aboup t40B L end i batehes mattedijert abput four to
i ngr edi éiaftigurﬁagoﬁ@@ % the dgnelts were poured info steel molds to form glass slabs having dimensions of
about 20.3 x 10.2 x 1.3 cm (8" x 4" x 0.5") and those slabs were immediately transferred to an annealer -
operating at about 700°C. The casting of the melts into slabs allows inspection of glass quality.
55 Furthermore, specimens can be cut from the slabs for use in testing for various physical properties of the
' glasses. In another procedure, the melts were poured as a thin stream into a bath of tap water, a practice
termed "drigaging” in the glass art, and the resulting glass particles dried.



any materials, either oxides or other conpounds, which, when nelted
together, will be converted into the desired oxide in the proper
proportions. For exanple, [err] nmgposmapebea t he source of BaO. The
conponents for each of the exenplary conpositions were conpounded,
ballmlled together to 50 assist in securing a honogeneous nelt, charged
i nto pl ati nWhereasuthé lidilewing axanhples defleq)|laboxatdryt Wesk, it e ratiognized (st Hleccompesitions
noved i ntrecopdefl i Aakie! opebabitehgd.aretadond farmed) uiilieing jcoramercielhlarap sraih glassmekinge d
f or abouteagigment arsl fa¢iliion Alsp.lthaogl #q fiping agant. speb adPaCy apdier Sbefds, pasdngormppited ity |
nol ds t o theolabargers dreits | g, clusian; 9h @ TRingragrt BYAY be pselith i oteiingorimym olgss quplitg i
(8" x A" cemppensiah proguliophose sl abs were i nmediately transferred to an

anneal er operating at about 700 * C. The casting of the nelts into slabs
all ows inspection of glass quality. 55 Fultdk&dbre, specinmens can be cut
fromthe slabs for use in testing for various physical properties of the
gl as"se%. I n anot her procedure, the nelts were poured as a thin.streaminto
a barh of tap water, a practice termed*"drigagi r?g in thedgl ass art, and
the resulting glass particles dried. 6 EP 0 289 222 Bl \Wereas the

fol | owi ng exanpl esS¥@f | ect | aboratory qerk, it yslhy be reg,-p?i zed that the
conposi tions recorggfb' n Table | can b t ched | ted, and formed
utilizisng com‘rercir?l arge scal e gl assnaki ng eaai' ment atirdacilities.

Al so, although no ¥9%ing agent, such akS#6203 ahd4@r Sh20B§.0ws
incorporated into dng | aboratory nelts, £he inclusion of a fining agent may
be useful in obtaigygg opti num gl ass qujali' ty in é 2con’merci al production.

Tabj € | 10 1 - 2
[er ¥ 20 K20 49.9 - 43. 7~ 2.007.8 [err]
31.8 37. By0y 34.2 15 . . Mo
15.1 13.0 16. 0 ZnO -
- BaO 3.2 6.2 - 20 -
[err] : 4 - 5 6 - 7 2. 0 [err]
25 -~
- . 5 . 7 25 [err] 46. 0
52.0 ' 49. 47.0 A1203 34. 4 31.0
31.3 28. 518@ 4674 My82-0 49.14. 9 47.0 14.0
13.2 1248290 34.4 31.0 31.3 - 28.0 3.3
6.4 Bagy Mgo - 14.9 .1 6.0 K20
4.7 500 - . 35 [oft 1.2 | 12,6 3.0 8
9 7 0 40 [err] 3.345.8 6.4 . 510
44.9 [err] BaQ7. 2 - 24. 8- 3.1 6.0 28.6 MO
12. 3 . 1R, 4. _ 6.0 Zno 6. 2
6.6 35 B.O 15. 2 BaO - = 3.1 PbO
8.-5 50 2%%}err] - 3.0 [err] - -
5.3 [err] - 1.4 55 7
40
sio, 45.8 51.0 44.9
21,0, 27.2 24.8 28.6
M . -
Zno 6.2 6.6 15.2
Bao - 3.1 -
PbO 8.5 - -
50 KzO' bl - -
Cs,0 - - 5.3
B203 - 1.4 -



EP 0 289 222 Bl Table | (con [err]) 11 12 13

14 [err] . 45.1 41.9 43.5 43.8 [err]
26. 9 ) _ 30.0 27Tgpo2gg 222t 26.1 MO 6.1

4.4 - 2.9 2.9 2ZnO . 15. 3. 18.0

20. 7 20. 8 BaO - 5.6 -

- 15 PbO _ K#@ble I (con't.)-

- [err] 5.3 - 5.1 518203
1.3 : 1.3 Test sanples were prepared

by conm nuti ng the gl ass gliabs and the drigageg3material g4to frits wherein
t he méan particle dianmeters ranged between about 3-15 [errT] m xi ng that
frit with a mnor anount of an organic binder/vehicle, pressing that

m xture into buBiBp- shapedSdilscs havAhg9a di amdBeb of 1.336¢8 (0.5") 25 and
a height of 0.6 0. 25" nd t henagpi |ng t hggegqdi scs enper at ures
bet ween about [Sggbsfor agsu? two hoapsb ?gtﬁe abovgkcgnp05|t|ons
probvé%d mell-s“ﬁpered no !ﬂorous boﬂrés. X—ra? 8 ffract o? anal yses of
the crystallizedndi scs pragi.@ded pattegne show pg.peaks typpi,gal of
cordierite, but ﬁgifted slightly rela%ige to stoichionetric cordierite,

t her eby indicatP a solid solution o ordierite. Table Il reports
speci fsi ¢ heat th@tnent schedul es appl ed to di ses pressed-in the, manner

described 30 aRg@e, utili zL_ng an electrically-heated furnace, along with
nmodul us of ruptu e val ues in ternms of Pa.s (psi), linear coefficients
of thermal expa 828N ( Coef : p ) interms of [84] diel8efric constants

(D.C.) at room Bsaﬁeraturelaad 100KHz, ~and di ssi pation fagtgrs (D.F.) at
roorﬁ’foerrper atureTand 100KHz, those neasurenents being made utilizing

techni ques_conventional in the ceramc art. In the follow ng schedul es,
after the E Famples &'ﬁ’ed’repﬁ’ﬁ’éb! GW’"H'ESU‘FQ ‘B?\E‘P’fs SB‘B? ?"Gdhe ﬂl"ﬁigeé meteras te Ty wheeint ¢ o
the furrfat@e i} ";? ,d‘TS'falt"’% 6 W"t’ﬁ"‘f’%°ﬂ?"scs

retal ger e F,gt %E‘%P Tl fﬂﬁg%% e R
S Provi

[err] ho ?gifﬁlofo

com intered, n -ray diffr
_ [%%v éﬂlo?:\gﬁuc ascs p‘?’ itéj:i tsf?o %%}o % ig %&n shift]e& (_s)ﬁ; ty
( 11 200) Table]47 ro) orts S eciﬁ: l%at rdd t b6ed a ﬂi@d Q:Qrp%sged in the héhér] debi@ibéa t O
[err]se aboveDitfizi lcally-he fumace, alon@wﬁh moBLifdQp Jupid%l vdiuéOMOR) MQbHnS oPPh.s

As was Qudh| feitdeticidnts! d? thernilal bkpansion X€def. ExplOih Gatis 6f X10t724, BleREkri€ bdnStbiité (D.C.)
package st adofr fopdrcle yd hourHE ahd BEsipAGE RS ,(D.FNeOWeH tehpataikd &Y, 100KHR, tosd 1 t Y
of 1 ndi hedsifdmedisitaliy imapé Liising Wwhidlgeéscorwaiionglliy the @efrmic 2@ Sin the[Tollowiag Beheldules,
el ect r i cadtbrl the. expivatioo tof the twahi@r daseitperibd, ahegéledtinl aarrertd nn the thonae wae cutendt and A,
bor edssi Hurbdre afisiwed fogmoolonth theciiscptainke theraint Bhisnledolied atdirnace std™ avayaged elooiut 200 -
| ayers @PO‘t%Ulr-espect ive plies to forma predetermned wiring circuit.
Typically, the individual plies have been cut fromtapes prepared fromvery
finel y-divided particles of inorganicl®f8fleri al bonded together by means of
an ofganic binder. Hence, the general practice for fabricating such
pa-cka%es has immbmedHédnEreﬁtmbmowi ng |st epoR (1) Iaoéfe&pa

hi d up or

tapes for theTomedtmSa ol e Ele —TorguTt '

screened ont ¢b thée tjpwﬁ'ﬁdgggu;c%rgj%&gte nwgd%nberé]of ) f Ri

| am nated to ' glsti Ly 2 i am nat e
is sigtered 8 7EP 03028%@12E9(9§'¢0gje’t1ﬁ%ﬁ?2% si mif at ef t vdt | 90808 | ce,
several of the aboved Holdfepfbayrs n Talpl e | werelfabricatpd inko tapps in
accordance W th g he |f sdol ombureh 986 0 eqdur 850 (9,500) 38 6.0 | 0.0001

Hold for 2 hours

“a

50 As was explained earlier, mulfi-layer, inorganic integrated circuit packages are formed by laminating

together, through sintering, a plurality of individual circuit plies, wherein each ply comprises a patterned,
electrically conductive layer and through hole conneciors, termed vias, bored in the ply for connecting the
patterned electrically conductive Tayers of the respective plies fo form a predetermined wiring circuit.
Typically, the individual plies have been cut from tapes prepared from very finely-divided particles of
inorganic material bonded together by means of an organic binder. Hence, the general practice for
fabricating such packages has involved the following steps: (1) holes -are punched in the tapes for the
connectors; (2) the electrically conductive layers are screened onto the tape; (3) a predetermined number of
tapes are laid up or laminated together with the vias in proper registry; and (4) the laminate is sintered

55
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Dri gaged gl ass particles were ballmlled for about 24 hours using [err]
balls to reduce.the particles to 5 diameters of less than 10 [err] That
powder was thereafter mxed with agp @pawgacgyehicle in a ballnmll for 24
hours to yield a solids:organic vehicle weight ratio of 3:2. The organic
vehi cl e conprised a binder (polyvinyl butyral), a solvent (toluene), and a
sur f act antoggttosphat e ester). The resultant slurry was continuously applied
onto a pol ydetsinulaty thei prectise.t sebardl b dhe eoven Bamples in Jalge 6 werarfpl{rigaterD BtoOtagee" iy

usi ng a dercerggnce pihhibe foloYdPIATeced e n air at about [err] to volatilize off the
organi ¢ sol \AugRosd 9‘1‘??6"9&‘6'9? 8?’ﬁ196'"t"!9 é"'\ﬂ%&“ etiroursriisiho SlaBeballs tlogeduge e rﬂgmcies ‘°

di rren5|50n§'a’8‘?t°'§ﬁ Eﬁ“ §3fer anied wiip an prganic vohjela fna .
The stackh%é?;z; i et ‘% nt %i?g‘g‘g g o a?ﬁ;_é?h'cle amer| %?5’" %nﬂg'éj‘

i nt egral Y L

Th £ on oly er ne s ut ﬁ tr F

S| tau am %ﬁ &; glrea{' L35t§ %l i e or m § or! D) Ag%}v‘g%fetsn

i nt rat e %b ¥ (,CMP iwol%& ﬁﬂéuﬂ& the "Eft&nlo al ultég%li §on$p%¥{3r| mﬁ%&h & ioiMeQP@fraBbmﬁS
neasured 98z e (dldeRalrnat MMifdBnERring HRb %ﬁcﬂﬂenh?%?}&hlﬁdé@&helgﬁaé%%\o&?tuﬁ Qe thetaBy t he
cerani C aproduch® 8 glabsicetainid P bleRMiei 88 alstisiBle RF inBhlaRl kilcuit PRNagngs OFf TUpture
(MOR) in terrape of 158 sBvetad Physical pibpetios CAGEIrEE of ke Hial difiatél] enfioping IbchRlques

( Coef . 1EExfonyentiohal ie eReminic|adtr Ddnsittiiclopmtod inGerMe BEJ/EnF mbdiluEof) ruptire (MMORNIn terms of

t enper at uPss el 1HeD Kbbfficienhof Heraali gxpanisiom (Goal Egp.) i Derfrs Jof X107 O Ciliblesecanstant e
and 100KHD-C.)a ko terhieredde EndatipiHz, and Dissisatioryfactor (D.F.) MOBdM temperatu@aad 100RND.

D. C. D.F. 8 2.82 2480 (24.800) 19 5.8 0.0079 9

2.7 , 2280 (22, 800) 30 5. Fablelth 0013 26 Powders of the

i nvert Pve conpositions can be sinter ed together into an integral body and
concurrently cryst{ It,qaa,sld | Dessity Y VENOR api dlcyef #xpal p.e., | epposlire peri ods
no | onger than aboft 5t rat + polit [err] are
sufficient, with the (laﬁr"lrti re ﬁ?l %ﬁ* g EbZrom % %ﬁ)erglg 5230 (RT.
[err] t hr ough passage 1 Hrofigh 2ot Pl i 3% on 1e atldre interval
and return to room tenpera- ture requi Ti ng no nore than about one hour.

This fast ciPpudes dfithecinventys serpedsititristopn bes sinterpe topether ynialensintegril| bedy endtdarcurrently

f abri cat i eystalized fin S Aere draridly:cthatt isp axpRae Perinde Ngslenget thenr shouts10-15 minutes at
cryst al | i PRPYEIeE betyren skt B03-1099° Puazq Wg'cﬁ"‘h‘@!ﬁt“‘et ?"é’e&tﬁ'%ﬁ yele e/ (a8 IRPEHUS o

—-

equal | y, ulEet afs @ thruph pesRaoetreHap fecnsta qu@‘sv&‘gﬁéat\éf EP"I'?F”’PH%”E‘BW@‘ I
manuf act u ’8‘!"’"(‘% f‘?: R0, thag, ﬁ'il% PF‘H“"(E'T 0§ fﬂ?%c"y izgtign apocigly ¢ e %ﬁ
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Exanpl e Density . MOR Coef . Exp. D. C D.F. 5

8 2.83 1960 (19, 600) 16 5.5 0.0052 A conparison of
the property values reported in Tables Il and IV clearly reveals the
relatively broad ranges that arEPmpmesid®iw thin the narrow conposition
interval s of the present invention. Hence, by careful control of base
conposition and heat treatnent, the |yS| cal properties of the inventive
conpositions can 0 be rather exactl y'paPaN ored. The above description
illustrates that, by careful control of base conposition and heat treatnent
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