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Fai rl awn, N.gk exa;l; ﬁuo | of He r%élﬂmé Q&R nsRR éﬁB\lv&ntﬁe ‘é&ﬁ@m%ﬂé?é 90@' s@cprqlcr%n Gei

N, N- di met byrbfical Rdiiiles! @ Witaflic 3ER& bnalié stiftBe lof te! b8t prédbhiGh ExBifpls Q! dbbie0 BoMES
about 45 Sqitieterices Whre obSeet tin GArpAEISgy | df IteCoeRot b frbin | thd' AoGprotBsses: ARG AbdrE tMegd
to a vi scaitdcliyytoQhe cidmdtaveld dbisivddld heee NighePddhsityuf igendbally braNrOhetallicl Mobidids higrb €
Spi ner et t eniteGCiasiEdé thgn thosetfibers gBicteweand firsli fifedld the DEdedforveand &Han vedluced td B koraét. t he
resul tant f iNzgneic vasgsufementsl inbiicaied tha donttioediierstficst Gredl ©® gh@xkidd foinnandGherniretutesido a
[err] to Ppemel] iniencesslofrBOPHIOTdl®, reduciiolmedtal (ad. Ni)evas prefant inX® metallict fers), wherehs i thewed
t 0 &ool20t diracthcfived cerrhst dbers, neadyrplbl.-e 96 @r mprehdf thetrérucible matabwas irSherpktellic phakeen
from t he abdveither fesg thesakeeymat dibera werer foundf fooba pusrisingle effiienit hydieggnation eqataAvstF n
50 mi nut eS§arabig ofigeaverting methyl pleatejty methyl\sisprate gt 2305 C @gpdsfodespre i) b(?ode@m #P10°4nd
fairly st F’%%‘“A REeSARSP of BydregeR aad with a surpyizingly; shog Jime pf gomag f 8??‘3“‘35?5%
argon at %Iﬂ fdoss tha 3@6?4"?%8‘“&@6%“‘%%“?@9??5@@ gt ieng "P‘P’G nplyichh and

t enper ¢ ul"8 Y8 ®BKFn about 0.5 hour and then to [err] and held at 950 *

Cfor 1 h%ﬁmplepg r}rﬂ) fatnég‘wﬁd(fjghc&ep%bgl{ Qﬁ%%ﬁg -Silic cgrﬁr tfb§b' ny, only slightly

attracted ers broke readily upon

handl i ng. 3%umllar to-g?&emd?@l(a Qo%llé 'sQﬁhoRJ oftahl@%%ﬁkblba@ét&e lEbYraPW@l'thﬁ 7(‘/‘@1%0@0%
[err]; s8OWhSr snd; 8.48M§! cellafoablitate E?(raﬂiﬂnlaﬁ (Rathedah, E6bRinah,| BYil) MT70HhIHEE lvathr Wite added
cont ai Ni Ngorbckifieh) o B RAite sehition 61188y SR dilltb BSItioM ofiaibrkikuin B&Rbadbtate Andilicalsbia.5 UM
bor oacet alveigitsdrcant! dx@ia egGivalent InadF @4%3 IIAGOL A B0, * £330, );ENé Mgalitng $diution Rt £1pH dNO.
40 3, 795, badgenlamvdnag. 8. 26 wei ght percent oxide equivalent in the ratio of
62 parts [ ermhp,soliittbn s thitterpds reorcentaated, ad drawnt infocfibers o8 Gbovesqnd rMiekdntyst i air toah ar
rati o cb Bidreediate tbmpelatiire ot 00t © fd2 3[hesr anjl theit do Srhaxitbungteaibertittrie ©f 8501 O tandireldthare
added fi r &or 0§ hsdientréfinad toR007 COS a gorfireled jatmasptiersr firdese [eentainingd e He afd\sdhegwrio a

Col enan, Bippiptuferpf 969 Fifor\ioer sustentially @p inprevishseipoplosaf 6. 52 g ni ckel acetate
t et rahydr at elhp fespiingyperqagi fibprs yere llagky fairly streng and atvastedhip & BYPQnel GRd figgsa remipalr ed
and \eo\r}geﬁ?m%?ﬁ'é‘ll‘ BYSVOIRRTR) 80% BleQs- 1 % E8 1. 19% 51026W9%PH: 289AR% W avn i nto fibers
as abo 45 Thes wer e dried over ht .in an overi at [err]and
Chen pl at SR & ReRR A el ARG Pl R Bt ng. at mosphar e of 504 FD

and 95% Ar, t%gﬂtYaﬁy e Ganfol an?sSr ERRah & A Q8 LRIRAH i Sr r]
in appr OX'dQ?o‘ivS Y Qn\‘?oméﬁ]r d%‘é civ% E EI’% idte Lﬂﬁ 814‘% Oerqu.gzﬁ(? @ﬁd
attractgdgf,

43% [err] gir iooa/i*n Bohdinh tem}.tZrAﬁrd? 501@ Y Bred #1Y @on ining h drogen
prepar at i @ @bxiriline t6Mperatlind &t g8+ OO0r i a- si | | ca cer rret f| ber A dilute so ution
of al um num et} st Absls Worb ibfdk, SHthy, RBbriklo@RA@ h&Ta hdhaRa Edpositcansy | waight 8.

3, 795, 5240k auong 148,965 19misyhtanpessest oxi de equival ent having a nole ratio
of 3 [eer] to 1 [err] [err] to 2[err]. A solution 55 of 48.76 g nickel

acet at e t Exanagte/Ut porarafion o la @ickebelimaing-silica ceret fiperdi ssol ved in 170 ml water at
[err] was cooled to [err] and added to 249 g of the dilute solution above,
and to this Teas solfignpropereg byfdisselviege 4 gt e basic elunioum celate ThNiprrodf " Mlacet Qlog.i on
was filt efMNiagara Egllscntin §9 e of Botavaier &898] Ghywagdded 38,9 of 8hrrerapidacte agih A seeand
green f% bé?‘gtwagva%\tsm%’ by dipsolving19. ffﬁckﬂ!mraBlheﬁhb‘W‘? incA9. Blf watere This e?éﬁed to

fibers wer&8@iof dlicaispl V’f s'qz dox" ")ﬁ” 'H'?‘{S‘Eirﬁls’(" BPEﬂ"?PF ﬁe'ﬂ"@‘ ulting g
hrs, held? ptiop py a‘f “%‘ l'}?'ss°'” Zﬁ "F?S't' g i Jriyinyinto
hours and PR &° dgsctbed @ (Evg Barsa wqr%pre as a’'bundlein air fo a emperatu e of over a
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0.6 hour; the resultant -oxi.de fibers were allowed to cool with the furnace
over a per.iiod of 12 hours. These oxide fibers were re-fired in air to a

tenperature of 800 Cin 0.25 hougpordelags g1t here for 0.75 hour. 5 These
oxi de fibers were placed in a tube furnace and fired under reducing
conditions, i.e. a controlled flow ng. atnosphere of 5% [err]/95% Ar, to a

t enper awatiad a1 heyrs pnd therdallaiddoinesdol twith dhedflimagett raotitemparatiate.Sraafietchanistn the
contig o Iresyiting exsiefivers averengfiyed iy airje tampergturss of ARO° BrandvA00) Cfard heuisesnd opehaurf i r ed
under r é?fﬂ?ﬁ“Y%&Z Bertians of Bepeihanks weigfiraddn » exrtrelledpia)sprbpre fympcs 8 alfosplgretohg®

pr ocedur® h AEIOA9 F‘@e@“’e?ﬁﬂpé‘ PHE%@P'“I“ hore |‘°§ apoXimaiahhg E‘f“t"@%l %Ter"\?éttqk i°o t he
10 cef neSURi “Eﬁtl f“’f?cP safm°5 ° éﬁasf‘ﬂg 935 Sypely dhr firier

e R R R A e
fibers S OXK% ?th%% coe {&g qﬁ’iﬁ:rgf dﬁf& omn%rcg}gd Iﬁ%’é}esenéé’ dk&%e?%é&s of
orfiroedl

”Et a'J 9#;3 o SHAY MR
ET vfa p%eteq i irih trhd3ph if:v 6Ff~‘trh £e$m trom
the t WO B&rQ w6re DfaSk in EREY, tb&tahidity Isiréngtn stroﬁgq; Liradidd tb enasﬁeﬁ R na.\ﬁﬁa@c Shiored to

have a lby@B@Ht ofi @B sérinkt Bbrs SBNSHANL0,, SIEEI0E andBéo8 .1 C Nodul es more uniformin
size than those fibers which were first fired to the oxide formand then

reduced ExamgihI®- preparetibn of Mitgeheilidaciuminaoriacssiivt fber Ndi cat ed that for those
fibers first Tired to an oxide formand then reduced to a cernet, in excess
of 90% of The.4 gdtieidite saiatibrbf {umingum bdrdacetats (see,ciercaxampler UtSh atens tNal 8,795,524 m
wher eas comaititge5.PI0waight &cAb Qs dauivalant engl 1734t welighh %r B Os equivalent (AR wéight & toBHtder

mor &) - ofeqviyend) eves eddedl therfellowing.imardernwhilp gherselutidn| wag sfistedss €0 g lohlaetictahids 30f3ag oh

t hese-oc tligregol 3¢ weight i@, Nelem P3¢ 4. B@'O%me'@i ?}‘K@ﬁq ILpiane 6.0 jgyaf dingiamer-i on
cat al yst’%a"l‘.do? am @S‘S‘F‘“tcsa\“l\f@r'”tap T°"'6‘P'€ I“'CEQ' é‘&‘?‘aé‘i @"’ﬂlyd @r r]

sldm :Earox

o ah%é gjﬂ @&g%e "s g‘ha g néafﬁer :"a b e ﬁ} %ﬁ?ﬁsﬁ K
suffi

vari e
ng! b{& f'bQuQ etsléijk r{ﬁ? dblpr s%es%é lm%d %E ’Eal s{n%{h anli Wofo?! 1O

pr epar at | 3ﬂ13
pr ocedurgsmgly bove, | ons o . ni ckel acetate

tetrahydrate I'n 70 hot 30 vvat er and 8. 47 g cobalt acet ate tetrahydrate
( Mat h@sm&am&@bemat.aebfla)tudgaemuma hRE-siiR cBimetbee added consecutively to a
si | i ca sol A é@riby sutitighivaspesde 6y bddingi2d @ of Bttic\saik @and 24 grainathyHofiamide[te 708]6)g oftahe
resul ti njuts equadusaniufoadf sunikinoforniaterateontairingawbight % Ah©s sqlivabntpiSea\Bveample 1
air t® @aid3s disseived dirsdivar the theaigssolytianr Ehesblufianrwad thep plloBedito socl trorbpyi @ G enda
maxi numthesrfdéraeisiiea a¢! (Jaeraight InOndiaieo 1At A wee slogly Bddad, with ganile siiting. ddfinplo
at r'%\f‘h'f“é WSW &P ‘1‘8}" s?'“‘f?dlﬁfepafg goves he H aFJys"a ent wps
The tral gra t g de§ %8 flgetr ng e%
e U YN nr

19% elg y rogtP aig rg) to e?!g a[n‘%ég

[err no durs li eal ﬁtr as

i _

i N EXany4s8 17% Blos 18% elo,! g lsade .t r| ydrate Io dp‘? di ssol vgd in5
M of shat eimieSeRdefsbrs @n 56 fabrichtddlin @kedhénuéraaysms%ma .r( ﬁe 4 narigtempeiiibnsal ent
by substcapger, abihg/cdope chiGe opbths esitkscoppedsdii red in air to a maxi mum
tenperature of [err] and fired in a controll ed atnosphere furnace
fi ber® were bl ack, shiny, and brittle and had a nom nal conposition by
wei ght of 50% [err], 11% B203, 19% Si 2 and 20% Pb. 50 Example 7 -
by dissolving 37.4 g of basic al um num acetate (Ni apro()f[err] ~Ni acet
Corp., N agara Falls, NY) in. 60 nL of hot water (75-80' C) was added 3.0 g
19.8 g of nickel nitrate hexahydrate in 20 nL water. This’ vvas added to 14.6
g of silica sol (31%err], Ludox [err] LS, duPont) wth vigorous stirring
above; the final solution was filtered, concentrated and drawn into fibers
as descri bed above. These fibers vvere12T| red as a bundle in air to a

dilute sorurion of 188 g of a dilute solution of aluminum boroacetate and
filtereder reathnd cof preparing alumindm dermeacetate). Jhis istietios was hedtrd\ie 8atTE ahd 1$2 g of borist | n
[err] i rfolitiondyee Poparetiby,qdding pselition PU??\&@ES"EWﬁ?“ﬁ 2ol (Sifdy l?!"%n%?"@@%‘%@?n to
magnef’J

rna% } o ]zia osphere to a
| ead- a'mfm 954@2% L6 ot S %ge Hi)
by wei gftontaifthg fhalyddnifl) Euhg riRsybEie GeitiddoRtaiigl nhbdtént asigOsdiico-tnGuaE Scidedk orfdindgu ced
cont ai ni ng hydrogen to a nmaxi numtenperature of [err]. The resulting cernet
preparation of a nickel-alumna-silica cernmet fiber To a solution prepared
of 8555percent lactic acid. A second 55 solution was fornmed by dissol ving
to prevent gelation. The resultl ng sol uti on was added to the first sol ution
tenperature of [err] over a



EP, 0, 226 438 Bl period of 12 hours and then allowed to cool wth the
furnace to roomtenperature. Smaller hanks of the resulting oxide fibers
were refired in air to tenperaturgp @bod &48'81 and [err] for 3 hours and one
hour, respectively. Portions of these hanks were fired in a controlled

at nosphere furnace in an atnosphere of 5% H2 and 95% Ar to a tenperature of
[err] and held there for approxi mat el SAELEriInutes. Care ‘was taken to 5
insure that the furnace at m)sphere was dry, as by passing the gas supply
through a catalytic drier (e.g., Mitheson 4108). (The resené:e of excessive
anounts of water vapor can interfere with the ré‘& 8tF3hiBf the oxides to a
cernet %nd can have a del ebRpbagatef (wEts)on the offr ugiaéalh umsagt(isy and
mechani cal operties he T1 TT1DE ) Anal e 'fj er met
fibers by X-tay dlffra&!ﬂgﬁ i ndFzaded t- isoiqorese BB3nhe s —mﬁand eta-
10 [err] irtall sanpled6 The oxi@e fibers exhibi 1dd0the pre%ian%‘é of [err]
in sanp es fjfred to [erglh and abgye priorgto the flzrg_ng in t[hp gpntroll ed
at m)sphere 5% hydr ogen and 95{ argon._ _The final c& get fi Es %e bl ack
in color, methaniclly st4r30ng and @tronglly attract ed*té?

nom nal conppsition by wai ght ofi1lhe ceriget fi bers3wa3258% ANQ 2)3 22%
Si2, and 20% Ni . 15 npl e 8 ypprepargfion of *

nickel 4gi l i gsa al um na- E)éi’ﬁl a cerne fi berﬂl'o 77.4 ¢ ofl a di | ute %%Iqutl on of
al uni num borbacetate (s&, for ekbnple U Patent 3423, 7058809

contai ning 5791 wei ght %sg[ err] eqpival erg2 and 1.343wei:ght %Ri r30 equi val ent
(7.25 weight % total oxide:equivalent) added tRhe f | ow n order,
while the sdution was glc'lﬁrred 7g0 g of*Tactic ac?d gg 1@9 26 silica
sol \{B4owei ght % [err], Sal co 10384 A Nat9onal Chedi daR Co WCh?‘&ago L),
and 6.0 g of, Mg The resultant solution had a pH of

-appr oxi mat el yd{’ié?i]%écs%elﬁﬁ on g? ni ckel acetate tetrahydrate!(16.96 g
dissolved in 30 nL of water heated to approximately 55-[efr] ‘and cooled to

about [er has then added. This final solution had a pH of about 4.5. It
was fi I ® concentrat ed and drawn into fibers as describéd above; the
fibers We‘ie/{L ﬁ lobi, el hdid’ ﬁs%?g t Yoast '3k Sant g}é'c%raﬁr?cpﬂ 3Ghd B5st e
Exanpl e 1 ang 4 andsh bFsche ?anf&B‘Iﬂ gﬂe .ﬁi% ?EQR ratid 'of! a?m&/ othi!BSing 8l olled
manner as I II a co i ov Qﬁ@&%lh df 18 altiie\5 a8y pr&l h%m & H&m
fibers jas 2t§e/<a£n°sw f motel bfe‘;ﬁt&s]t in 51? RuitPibr’ Surfacd1ibriighs an 'decrﬂ’k%s Eoﬁrﬁﬂd thd ABerfmést ME
fibers were fhek, slightly-dull, possessed Iimted nechanical strength and

wer e . strongly attracted .to a nagnet 30 Example 9 - preparation of a
tungst en- al urhienficl AtdoRtirgith Clain T @hidid sdid dfimic pHaseddombitds atdbdst dnd Iof WéRSitiolEnkeal DY
addi ng 28 g axfde basetl sineh aridcklumiva-bark-icalcaraitry | f or mam de to 708.6 g of a

di | ut e smqueous sol ution of alum num fornoacetate (containing 7 weight %
[err] equByaTherarticle(aSeedixtarepy prededing iclaivevherain said petel phaseregmprisasratrieast one of Cr,

f or noacet at e§u. CiesNigéo. Y.iaohPwas heated to [err], and 19.9 g of boric 35
aci d was di ssol ved di rectly in the heated solution.  The sol uti on was then

al | owed t & cBBIa“FB a&%‘iﬂg reawu'gtq'?ém whofeig) thg rpgtal §?'PR°B%{“ §b‘fa'd£ f'ﬁes%
[err], “Ral co Rg W)?‘Bﬁé ‘31‘ A FuEeRet 7 9 B 2810 YqhgereoRt I, th%l““ most
sol ution was™ g2 ‘addi ng a sol ution of 3.0 g of silico-tungstic acid

di |
g\lE)ez)ll‘d] Zidj E:?&ﬁg (Llle a@co:}tg %to 4 wh%%n sag s l{l6| %Qr?négt%t% v&gﬁ:& :frfggngg%ﬁ{?ﬁagee q

1
and drgyn i nioek &,eaﬁm o S(gl)Z(Eove ese rawn ers were converted
40 directly to cerrret fibers by firing in a control |l ed at nosphere furnace
using a dey TreHRRIRAERINGACiMS 1RG5 Boriiabia Ut 1RG50 KBight PYdsr® Brid aBdmR phasel ght
percent argon to a tenperature between [err] and [err] over a period of 1-2
hours. The. fTHeartsle\@wedoRiingltd CMench WierelMd! is hitkel dhd M2 iy anmdiminder the control | ed
atmosphere to a tenperature bel ow 200 C before being exposed to the air.
The noni n&l Terpiokiatdontingdé Claime! fidpar saidxpramis phhase anmprisd Motiecrngp of 21999$ weight,
20% W and 5@ AkQi50 to 85 Sjeight] percentcFiRm 0 1i25&rweightiperésnt bagiar andzsiddnetal phaske
manner by th@m@fﬁ@kﬂltq %quf pargenigpatalh gy ng conpositions containing

ol ydenum usin ybdi ¢ aci d; cont ai ni n(gq?t ungsten, usi ngtam | i co-tungstic
acid; of &onih®i FHQ"‘ES‘E%Sé? Claifpeit ig,8 HEF;S%?E“ ragYq R!‘ésed? SRR “5‘\31 ubI e copper
salt. 50 5 226_438 Bl T

of oxide 'ilhe art‘g}gtagqorckrg)to Elﬂlms 1to9 w rem the f%fﬂ of salé artlTI%?qrrTanses metal % \g{xl?ﬁ

conponent s (W %
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1 ) 76 - ) 0 4 11: 0:1 Ni 20
10 2, 60 20 2:1:0

Ni 20 3 43 :

Ni /Fe 30* 4 48 EF 6%26 4?_&31 “““ “‘ \““ “I 1:2
NN 23 5 . 50 11 wn3:s: 7 .
Ni/Co 20* 6 50 TABLE 11 _ ' 3:1:2
Pb:20 7 58 0o . 22 . 3:0:2

Ni 20 8 23 - 5 52 3:1:12

Ni 20 20 9 ' 50 11Mole ratiog

3:1:2% W 20 * totaledppbreRtsTelel 15 O ai nge Joxﬁiéhap%ta'm% fused
cernet article conprisrng—at feast ONe gontlnuous ceramic p

| east one % al phase 2% scr Bp@3part BiPps sep%?-‘éﬁ-ﬂbe-ﬂlgi) egéﬁ"—gt—he t he
ratio of ceram c/nmetal #geing condrolled and gradubli@:land cavit i2@uous| y

vari ed over, the depth the artyihcle so gs to prov. n aryjiclgy wherein 30
t he dé‘f“lSltyzof nmet al |3’fgreat es?bl n all gxterl or siu a(?:le po?dtloz?s and
decreases tdbward the ifdernost BOrtions1?2. The ar}iki% accdldifitg 308 C ai m
1 wherein sgpid ceram c gghase conprises ag | east on:e.piztransmt 280 net al

oxi de based. spi nel and unina-ﬁgrla S|hbca ceran1$ Medy Higkl e
accorgi ng t any prece g cl ai mwher ei aid neta hase conprises at

| east one &§ Cr, Cu, CH0 Fe, N 1imb, w1l8nd Pb. 4. 3'rﬁezart|cﬁ‘é?é)ccord| ng to
any precedifg cI ai mwheggel n the getal cggponent of3s@izl artlm,l @qQconpri ses
40 | ess than 100 wej ght percent on gge surface citf |d |3Je to zero
wei ght, perdknt i n the i49ter nost gortlon of said alt ﬁ article
accord ng t® C ains 2 t50 4 wher diln sai d19pi nel cer3nic2 phaseﬂ c@Wrises a
transition ' aving the fornmula [err] [err] wherein [err]
s at |eastpﬁ§€£d€6%ﬁ§ﬁﬁﬂé9§LsptlOn metal ion and 45 M2 is at |east one
trivalent netal ion. 6. The article according to Claims 1 to 5 conprising
at |east 50 weight percent of said ceram c phase. 7. The article according
to A& nP8herein [err] is nlckel and [err] is alumnum 50 8 The artlcle
accordlng to

21 to 95 V\e er ei r?'gl Cenl’ agr,n (i I’I ses' i th%art
:qn‘z%;% .,F%E mg 3%33;365 ez%ﬁfm;ﬁﬁ? }'g" P sy ,s:f‘

wei ght per St fqm)g, . rpent
net al 4 55 _t éth i€ g%ﬁ&r 'angxtérﬂsr orﬂonE Qn %m c
phase is m Rggystalllne . The artlcle accordl ng to alm; 1to
wherein the surface of sai d art [ cI e conprises netal nodules, 13 EP 0 226
438 Bl T#ABlLyne lartivelaBcordivig 10 ClaPiP WAGBih Said Cavhmitlphase comprises at least o of@ahgitdn metal

Met al (s) Exoxide based spinel anc{ Mintija-boria-silica [cerbric. - [err] conmponent s

(Wt %ps 1 76 0 4 11:0:1

Ni 20 103. TheZXrticle according to any pre6dling claim wherein 28id metal phase coniprises at least one of @; 1: 0
Ni 20 3 Cu, Co, Fe, Ni, Mo, W,3ind Pb. 10 17 : 3:1:2

30* 4 48 11 18 3:.1:2
| 2 5 4. The article according;tp any preceding glgim wherein the metgl component of said aglclg -comprises
Ni / CO 20* '3_&3 tBan 100 weight percent on gﬁ surface of said chle to zero wengiltg:ercent in the mnerm%tt 1:2

Pb 20 7 portlons of said art‘c|88 0 22 3 . 0 )
ml 38 g 05 The rtlcle accordmg to Claims 2 4 wherem said T&T ] ce?amlc phase aja prises a%r'ans'itnjx‘)% me 1 2
' 5 0 N OZn nel havi g the I‘or ula M 2)2 04 wherein at least one divalent transition metal ion a d
t QJSP&Q trivalont etal ion.

6. The article according to Claims 1 to 5 comprising at least 50 weight percent of said ceramic phasé.
7. The article according to Claim 5 wherein M! is nickel and M2 is aluminum.

50 : .

8. The article according to Claim 1 wherein said ceramic phase comprises in the range of 21 to 95 weight
percent Alz03, 0 to 65 weight percent SiO2, 0 to 255 weight percent boria, and said metal phase
comprises 4 10 42 weight percent metal.

55 9. The article according to Claims 1 to 8 wherein said ceramic phase is microcrystalline.

10. The article according to Claims 1 to 9 wherein the surface of said article comprises metal nodules.
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. C RN —
25 Cai.ns 1. A shaped, non fused, cernet article conprising at |east one .
conti nuous. ceram ¢ phase and at | east one netal phas mmﬁuﬂ(“ ticles
separated from each other, the r gpip2zfssgaian c/ net lmn d and
gradual |y and conti nuously varied over the depth of the @rtlclte &0 as to
provide an article wherein 30 . the density of metal is greatest in all
ext er i or 11s Jh¢ aticle sotordingnio’ Glavdls d e B aish it e\ikerd pander, fizkaemicosphorpofiltn bekble, 2
The arti cl eraadeer enaling M@ @bt 1 wherein said ceramc phase conprises at

| east one of transition nmetal oxide based spinel and alum na-boria-silica

cer am c. 1&ghg artigly accgrding: oClaig Jy 9 Hghih 'ért’i”'i??’é"@%dﬂ ﬁg*“t‘l“ﬁ?' (FORPRSIR oG A d

met al 5phasé’°‘<¥'8?ﬂ?r'?‘§t@‘é° artcefag‘éfs't‘a“&ne of &, Cu, Co, Fe, Ni, M W and Pb. 4.
The art| accordl n ade cdec aﬁls mVr\/;’ls%rf‘l n, the nmet al comnponent . of
said arti Cl ro | aqu tutl r?%o ategnartdh&u%u ace
of said art| BOrtions sal d

articlg. 5. n&F\thu‘? &lda,ﬁgt% Qﬂsc & c%h 2 to 4 V\/nerel n said spinel
ceranic ph as sﬁaamrtteseamag WERRSdohdoRftatd BloR! degesa%?me%%sal having the formla
[err] [err] Whialikg e foRhddlartic 18brotidRASdredAHBn-Flriclin HapddlaRiaR) L1 on metal ion and
M2 i s o adryihcPaa iR Ridl drder AHIEIB fat ARinPératind Buffichent tblREnvai It kel RirtmOEnAg O
CI aims 1 to ai@@nprising at- l'east 50 wei ght percent of said ceram c phase.

7. Thes arti ck eesing sldfiretaricd iCh Aiding avhmpiereto bovitie sa shiahi carmelt dufidiol, &nd

al umi num 50gS8optidratly, hisdting kad slwpet cirme artioleGh an nxidizinghamesipheres Wi piovider astiapedphas e
conpri ses i ngtatemsl, caomeinesf ot attice95 wei ght percent[err] -0 to 65 wei ght
percent [err], O to 25.5 wei ght percent boria, and said netal. phase

conpr i.se¥d Jhe @rozte_ssweqogm tp Sleire Y whasein the figm) of Gaid Draen atigle in Hopag lelwsclasg it @

Cl ai\as? 1 t dedyciphamesphers & WV@éﬁaﬁﬁ'@P?ﬁ%@* PECPri crocrystal line. 10. The
article accordi 9 wherein the surface of said article
conpr i se® r@ta"'°'%6tt&'f’@%‘° qﬁms”@lg"@'cﬁ?é" #8YS'B1 11. The article according to
Cl ai nms 1R£v%n&|9atwﬂ§0h is a-fi ber, powder, flake, mcrosphere, film bubble,
granul , or coating on a substrate 12. The article according to Clains 1

to 11 "WhiChyges A5 oPRLANE forl P, ShphFdrt 6ol SUNB Db Bsdiilerrflucot au mops
pol yneric, B (pasb! rﬁétall be &6 pattidufes teb,%sép Mind 4D FRS, 16 MppdHREdriElqud /n%ﬁaiip d,
graded, cergupt coifrdis ol g%mfdm%te@ﬂv R 6t 46 Rzon Sontifio QU dht@@lé setF| F Edss, de

sol uti on cagdoni NbMeS@ bEbE s IduerSRI defisits A G dsBviimald HEnOWLIEE 165 Aaftios

di spersi bl esuﬁeaftctemsti&ternesfetmmtudrvafs Iéls perti@Qituéed B plus 2 rintéReur.concent rat i ng said

m xture to a viscous concentrate, c. shaping the resulting viscous

concent r at eCorpst wloa lal @eiendimtidnof, naads deqbd! dddite pblase gétamiqag comprerddoauTmdingubides e t 0
provi de a grbelas Abaserdsikydacie oréial ¢ tegpsitbnat tdranique alemingtoxpdede bavelsifider i ng sai d
green article at a tenperature -sufficient to convert it to a refractory

cer amse &r tGomseselogZme quelconfiue gasaeyandicatiensapréqédentpsadans dequel; lpdita phesg radtaliue

at nospher e PBHPISAGY rinsyuidgs SfreqisCrcer RetFelitia Moot Pand g:  opti onal | vy,

heating said sha@ed cer rret artlcl e in an oxi di zin at m)s her e to OVI de a

SRR e =§%$th e %Qf"‘m e ptidii ity o

a reddci ng aﬁtpaﬂ"a es'?%' provi de sa| shaped cernet article. 15. The

article 8C CéHr&' €3Rn l'uf?e @sarb\%ﬁméaﬂ&ng 21§4 Vg%sclqueﬁla@te(bﬁas@lcxéﬂnqum/ Wil&%ﬂp%& 25
1. Corps dgunC&neRt d’&ﬁ@ﬂ@%taﬂ@&‘tr&r@ﬁl&f#vép&ﬁ% 6B AHnuld Wt 0R), 65 oty NP r@&?@s%ﬂe au

ceram que GR&S A4S H%Ialeﬁtlae 'M&tat1Go tHnSitida Refe opreicalol sl Hafs UieioR Mélahigus R atent.
di scrAtes, sdparees |'une de |l'autre, |le rapport ceram que/ netal 6tant

cont r 81eset CavitARRA MY dep FéVBidR Sty € BBNdans leqhe 1abiRgAase Cor@inigd Rp@sknts! 20 Wiohs 50
| epai sseur%adpeigs. ps, de fagon a obtenir un corps dans |oquel- l'a densit6 du
nb6tal est nmaximal e dans toutes |les parties 30 superficielles externes
et. di m n@e Gapssebein rg)andloa&s\ Esdana@eeal Mé reptésamtede hlbkemt@d"’lrmésente I'aluminium.

- 50

8. Corps selon la revendication 1, dans lequel ladite phase céramique comprend 21. a 95 % en poids
d'Alz03, 0 3 85 % en poids de SiO. ot 0 & 255 % en poids d’oxyde de bore, ot ladite phase
métallique comprend 42442 % en pords de métal. _

55 9. Corps selon une des revend|cat|ons 1 & 8, dans lequel ladite phase céramlque ost. mlcrocrlstallme

10. Corps selon une des revendlcatlons 1 & 9, dans lequel la surface dudif corps comprend des. nodules
métalliques.
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2. Corps selon la revendication 1, dans quuel | adi t e phase ceram que
conprend au noi ns un des splnelles a base d' oxyde d tion et
ceranque i urt ne-xyde. de b0rc sids ose gt cor IR M AR AMoncce
des revendi cations precedentes, dans |equel |adite phase ndtal | isque -
conprend au noins un des elnents Cr, Cu, Co, Fe, Ni, Mo, Wet. Pb. 4. Corps
sel on une1qlmzlrpsoswpuemele!ss ravmﬂrmdﬁooatlléolm spIpeiserdanh s@s ; la theme: db e&q:a,eboubhe flocon,
conpgsant ' netieiéphére.diin iodiie; gremriqm repmesientus sntsirats de 100 %en poids a |la
surface dudit corFs et jusqu a 0 % en poids dans 40 | es parties situees
0

I'e plus a2 Gamseselopure dRsdpvendiestigss ! 3511, @PTECOsSIaieNt HECAMPSSite YUshH certroen 2
a 4, dahs | e@a@ratﬂpem'w@%nﬁ@@%@#aﬁrrfqevﬁ de spinelle corrprend un Spl nel | e

d' oxyde d ransu;lon re ondant a a formul e err %’ s]

repr esent 22 '°8 ‘Bl‘\? Perﬂ‘ fﬁ%l" t e SABP \t'?ih ?""[’ pP§ "°’"°"(;i

repr6sente a ] ij E Eg’ g QOl S.se e es
evend cat.on:;:%ea ‘% escof;ggg sipioent s oo gzeragﬁrea& B eRPy e ¢

:l

es h ' dans. lequel [err]
represent e I e g@i:e,;e'%g: ol f 92 gﬁrgfﬁ ) sglﬂxarée - Corps selon la
revendi cati O”dl oﬁ%ﬂﬂi Lﬁ bkﬂrﬁﬁb%ﬁ:@fé&@ﬁn@%%ﬁ«réﬁ&&ﬁ%en’ 21. . A 95 %en

poids d'[err] . cﬂerﬁé’_t cu’ﬁeeléda’e"@c}r&scrdg 48 tbrh ur@sﬁfs&ﬁe 50@!@%@3}::%‘59#&)% g de
bore, et | adi tgrapliasrstial | i que conpren a 42 %en poids.de netal. 55

9. Corps sel on. ehagxietl et rcdipe Uit Aarisi tﬂhBSatrﬂosaheSa rédadtice | pRGHUGtenlr atiitt ®rp8 R S@rmet
c6rani que est fagogpari stalline. 10. Corps selon une des revendications 1 a
9, dans | equelg. éeensrichadectaulttr todt apps de Gampiet fagordé Slansothe | arsosplteabilyiaptee pour 14
EP 0 226 438 Bhbtetir uCcorps dé/cerBetiokydplmétdiinupsfagendost A nenmetionravanh gdiogmssivement 1 a
10, \sé 2pr esentdamsonéppisséun forme de fibre, poudre, flocon, mcrosphbre,
film bulle, granule ou revatenent sur un substrat. 12. Corps sel on une des
r evendi cafif-of{eeédé selonla reyendisation {3flapsleaushieeffectie s sHigwa jdudit copme gkt Rendant 'étape
conportant 5} dans unggim ’é‘e’cﬁ‘éﬂ s pRteninjedit corps dR eorpRl AgeN"ani que. 13.
Proced6 d brication d onnn, ayant une conposition
vari ant? pﬁi‘ig&1 ST BH’éen‘fes&eé(F&d'cgtl? gi??géﬁﬂrquec?% Phant | es et apes qui

consi sten o € appel a une sol ution aqueuse contenant des sels
metal | i qurgg%stgﬁfn)"ﬁ& des carboxyl ates, et 10 des sol s d' oxydes, des

col I o(des 4di gpg éﬁmzﬁe%rm%'r' gbibHhie? GBRhA5HISRs MbtaukS»QBﬁ%ﬁtrﬁ:ﬁHesﬂaﬁsCHnﬁer KRlirdiefiEheR OUT
obt eni rgpun CRRGERLY Rerdhik A& Uit mindestenS RIMBE Melaffph&sa bt HididatoH,| vombiRdnder defrsHntor Nt
en un Ccorps fbikhe, wobbids D&Mk YéteKerdhnik SLOMbthI Ptobe?t & QhdPBbok G TTafe doe tegedBthENi I
un corps f ag@aRdmach Harsteki biérar€ Uamieftdan i deREasRAstMY dRWistadibiRlir a6 AgEenIEEN &
une tenper at éhtelorsa GrissieisEunp Gbldenlitheistol eiled hif@bN@ML. UN cor ps 16

ceram que r6fractaire, f. chauffer ledit corps cuit dans une at nosphere

r educt rasc@. pGegenstdnti eadhrAnspeathti, dadinrpls gekenneeichnest daB sligdierachikpletse §pinell auf der Grundia-
6vent uel | emeget sinesh Hadrfangsnietatiixids cd pein dteramwhqetMam:gomneNMranNe Battrmslpnér e
oxydant e, poSliciuisiosidienthdth cor ps de cermet/oxyde n6tallique, fagonn6 et a
conposi tion variant progressivenment 20 dans son epai Sseur.

Procede sé& oﬁeqeﬁﬁ‘ﬂ"é\?é‘?‘?cﬁ"@@tqeb‘f?’“fgeh%%ﬁﬁ‘s"“Fﬁ%ﬁﬂ%ldawheqe\‘eéﬁelﬁ@‘% . Seb-gie E'S‘B'f?h?fﬁdr t

corps cPu pel¥yugieny wipelsp ausdnindegapsengpsionit r?ﬁ'eq“ec? Eerfb e Yeund SBEPBHt eni r

l edit cor RS I nt ferfl%onch 25 gnlgo s ende rev dlhﬁ; s 1
fo L e g* N gr&e‘g ‘%Zsﬁﬁg SR e Fon

a 12, en tan
S -el ner

e
gof ornt er Gelg%p% 3 a&é§8

konti nuj.erlic se aus Keram k und mt m ndestens el ner

Met al | phage @blinding a&H &R AnYPRRS RS QI b Eéil&rn%bh;{&'daﬁ AR keraiBBR! spi@fbhase
Ver hal t ni s” VRRadsaha BikoiselbulBingth Db 8anbahRlibxidsSihel HRAF&AnBIaNS(A,©, beRdHE IHQS M2
Gegenst an-  deimdéstensTBi kwehiorigBsIlss qahdsthe@MErain MP afidoQérs eindRdivdrtigBs Ketfion ist,
Gegenstand die Metalldichte an'allen Aufienflach- enteilen.amgr6Biten ist

und zu gders. i Gegehsdndmachaink@achhibis 5 berizomindeskdns 5@ Gevas) ausboiKehmiipbine Aasgit.uch 1,

dadurch gekennzei chnot, da3 di e Keram kphase Spi nell auf der G undl a-
7. Gegenstand nach Anspruch 5, dadurch gekennzeichnet, daB M? Nickel und M2 Aluminium ist..

8. Gegenstand nach Anspruch 1, dadurch gekennzeichnet, das die Keramnkphase Aleé im -Bereich von
55 21 bis 95 Gew.-% Si0O. im Bereich von 0 bis 65 Gew.-%, Bortrioxid im Bereich von 0 bis 25,5 Gew.-%
enthélt und die Meta||phase zu 4 bis 42 Gew.-% aus Metall besteht.

9. Gegenstand nach Anspruch 1 bis 8, dadurch gekennzeichnet, da8 die'l'(érami_'kpha'se: mikrokristallin ist.
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go ei nes (bergangsnet al IF'oxids und ein keram sches Mat erl al aus

Al um ni unoxid, Bortrioxid und Siliciundioxid enthilt. Hlﬂ“ﬁﬂﬂﬂ“ﬂ]ﬂu ﬁm

ei nem-der vor. hergehenden Anspr | cliep, o geeegsdy gekennzei ch

Mot al | phase 40 weni gstens teilweise aus mindestens efnem der "Mefal fe..
Cr, Cu, Coj Fe, Ni, M, Wund Pb besteht. 4. Gogenstand nach ei nem der

vor her ge?ﬁe eaensiand pach Anspruch ddis 8 Hladwsitegahonneaidingtt da8 dieBpbedidche vies: Gbgeastergips des
Gogeqst andé@"‘&%ﬁ“s&';‘we'%@ﬁMetal'!ﬁeﬂcﬂ@sﬂe@gfefﬂfét andes weni ger als 100 Gew. -%
und in den innersten Toilen des Gegenstandes null_ Gew. -% betragt. 45 5.

Gegenst afld GeaensteprbarcARSAUCK h Bl 19 dey aus ginercFaeRiy QMY e PINeE F ptiaetiner Mikpperiee
ker ami®sche °885 e Ieﬂﬁa&eée r?i"ﬁ'ﬂ KPP °t"8"" IWW“&%‘?"‘E?W‘?%W besteh.

b II best : .
i ndest e G B Abeien oé'ar% fm%%a%&ufdg%w SRR L e e,
dreiwerti gé’gy%rfaq‘? on ST, B0 and nach Anspruch 1 bis 5, der zu

m ndegj e % S
Anspr den s VA z@gﬁg@:ﬁa@wgﬁ%ﬁfea% oA GO 0B
ist. 8. GeQeQS&aWQd & hafMbs NIsWs vbrweRkibt Wid t&sﬂﬁg%ﬁmhg rt'fh%oxyléi@‘lgncijbﬁidsole. _
Ker ani kphasedisﬁh&d:&rbdré%ﬁi&&@bdéh%ﬁﬁlébh@éerselben Stndl S Gew.-% [err] im Bereich
von 0 bis 65bR¥geriantd3@érhisdn i Gu b.mnBaénaédaikommranohteﬁwa% S Gew.-%enthilt
und dire Met akldabasehaitencdiskoss Kéizeftarwird/uainem fewimsintdn geforiién Gé@ens@ﬁ@ﬁ?fsﬁrﬂ;nd
nach Anspr ucl. durdbi Geli@en dechsfomitergaégensianasesoitidasin nichaloudiosterKgriidaiigbiprings Gogen-

m kr okri st al lstamt gebildet; 10. Cegenstand nach Anspruch 1 bis 9, dadurch
gekennzei chnetder gréii Geljerstzdl @ird betotieectdnd d@dyBryba he ®nengenigged hen Taipbmtr se
von Met al | kn@\ dineh éauerfpeton Keternikgegenstand umge@angelist and nach -Anspruch 1 bis 10,
der \aus ei nef- ZPaBilskng ddsrasfermian (egenstarides: pusHYietalikasamile Wind dergolrenntre pgenstand in

ei ner Fol i e, eleprieduzimend wirkendem Atmorghirg gkt Widnem Cber zug auf el nem Subst r at
besteht. 12. 9cgogehenenializ vz B'}Q\‘I@g’?"l‘f’é [gefprmignsGegonstapdos apg Wetpiiqranik pndYejalipxid
Ver bundkor pePTEPIRTP Fegepttandgps Mef P‘e'é'f"ﬁé' Wf 9frlisrend wirkandan) Ataospbare, erifzt

Coonet oh e t»,ﬁﬁ,'ftzt ol G AR 140 50 o e% hes ﬁef el en
%?ngzgzd $l ke Takélreﬁ % r nen%j ln%{a créstn mefal uaren% ;Fhare
sliche Met a ze %ar boxyl at e und Q(l dsol e, di spergl erbare Kol I oi de oder
Geni sche1sﬂ%aalsaﬁana%nmplua1b.s 18135 SPRANAG, o [ sch wi rd zu ei nem. vi skosen
Konzenfrat konzentriert; C. das so erhal tene viskose Kanzentrat
wrd zu ei nem gewUnschten geformen Gegenst and verfornt; d. -durch Gelieren
des gefornten Gegenstandes wird ein nicht feuerfester, grUner. gefornter
Gegen- stand gebildet; e. der grtne CGegenstand wird _getrocknet und durch
Brennen bei einer gentigend hohen Tenperatur in einen feuerfesten-

Ker amskgegenst and ungewandel t; ~Co f. zur Bil'dung des .gefornten
Gegenst andes aus Metal |l kerami k wird der gebrannte Gegenstand in einer
reduzi erend wirkenden Atnosphare gebrannt und g. gegebenenfalls wird zur

Bi | dung ei nes. gefornten Gegenstandes aus Metalikeram k und Metall oxid der
gef ormt e Gegenstand aus Metall kerani k in einer oxidierend w rkenden

At mosfhere erhitzt. 25 14. Verfahren nach Anspruch 13, dadurch

gekennzei chnet, daB zur Bildung des gefornten Gegenstandes aus :

Met al | ker am k das Brennen des grUnen Gegenstandes in el ner .rieduzi erend

wi r kenden At nosphare durchgef~hrt wird. 15. Gegenstand nach Anspruch 1 bis
12, dgg ein Katalysator ist. 30 35 40 48 50 55 16

50

55

16



