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A COVPOSI TE MATERI AL, | N PARTI CULAR A DENTAL FI LLI NG
MATERI AL, ULTRASONI C CURI NG OF DENTAL FI LLI NG

wWORBNERL KBRS, AND A POPULATI ON OF ZI RCONI A PARTI B E/BP2004/008963

FI ELD OF THE | NVENTI ON The present invention rel ates

to a conposite material exhibiting a | ow or even
rRQMBINATION, OF iRWOr BUILIHNGNNEHBERS,PA RETAIYING ELEMENT AND A

I (eg up to 0.5%, i n particular
%&sﬁémgﬁals in the formof dental filling

materi als. The present invention also relates to a

cont r ol rretrl shrln e, of .2
Compa0? RSl iiBLor AR I F egoinailen ' MRHD Bembers (A B)
wmstmmbmudn@ etnbetsttoniiee ppstaadihg iflangsst mmap@dsae sides and an

. { t |t
ipahediate Poris RRBReR (F palnfba TRDRSS where, e westanging fanges
[rapellaadunedl wdrtien atctbsir &epéﬂnﬂlanldeﬂewﬁingelm Wwiegrein the retaining

SRR CRIF S5 gaieenaroriah el Ca1 Grspeae) B & BpTpRERber and a
(Webgportiom gaiking tes head Qartfonnfoxthe N porkon) AVhenain itde thead portion

PR e Sryrporian PEA TSR Fo8 P are g member

lm hd |dnerm|p15tarﬁatd fanget odlthe AGSr %mﬁgim&mw_ (BYaand4wherein the

th ical sh :
R batiay Fusine] pambiseos prideing, A maak pxSmtind LB Hartaly between
qundih@mnérh@err(m@merom@t ymﬁlrngnm&muée(@pwelpaﬁémeaa o the retaining
ansi ti n I he as

ass .t t herno
TRt T Dronerd BBl 2T esiethr Costeth & CorEiaRlorywhep used in a roof
céealdrvdtﬂaeeﬁemstrmmh palbufd@hg.ons in pol yrrer technol ogy
shoul d be acco a

t hat mer i z t| 0 n
o o BrRaHIER B 8, SLdBH B9 bSTpieh rObe Elar pegan dpolegestians. wal
\&hetidhsnaﬂj ﬂzeamrae s@rms”amge hSGB@Iva eTw ®uilding member has an

strai e (o40) S (0] SInS i gh
ShPriint ok T Bothemaso Bolt BT Seial triise SienghrRodad by the head
rp@ttehs_abfls rafa@hn‘gt releﬁtetmt tsﬂ:A@dh@ﬁ‘lnefﬁétte aemen&brpﬁék@mebetween the
mate rla | particular a | C Ion .1 Nn .
(PeBeting fBrasiol g mewelmotbyy of Vs Tagmher i substantilly
gMPamR @eaifiBy el&néiﬁ&taeadohead Bordib, ho AeFsHiGH afd @ web portion that

preci sion castin strengt h_adhesi ves
Goanets B Gepopartl tootnd hosk REREKTHG Case Bpilands for attaching to a
upsdroReiber Skl AN Girden @r 8e6dfdeam. | | i ngs. Dent al

plastic fillings are based on the Er|n0| pl e of

poI y RBIEX3aPIER 3 FOPRIERYPNIWE RUding dafePet® b FRipiging element and

®ridgingeElemenhiis dGiddlosedv t 1JPSE!-247388IA. NiFAE EHMARY Hé@nbers have
Iastl c dental filling material is polynerised.

e sAeding JangesomFach AIGe #1cha Fised eo%%btﬁéwe%twtqm#@g flanges.

ﬂm@tdbsﬁﬁalng Rrtfonk Inatd curl8& pertishk aChBir frad %ﬂd§ TRORElGINlAg element
caries or discoloration of the plastic fil

B 12 Dt REI0; A48l HBICPIng HE(ch AR 8 G YRREanding flange from

réeem ajmnaaa@ rﬁérﬁB@r’f Isl 8fppRfted NA blefheMBleRidnds -at! 1Bast partially
bone cenent the shrin aﬂg Creates porous

%FNP&"JP%QU'@&WQWFW@@M@ therheAd o4 ERfingheleTeRent .

Thi s |tGa8n b6t &itNe pfsef ilerilBl fASRYILE AnFhpidied comblnatlon of two
nmechani cal properties and failure of inplants. | t he

fuiding gremoest. @s’§t36}'f‘9nﬂ?'@faf‘ta?"§1 briggingraleentcan cause

di mensis @nfupthep bejest mhehn@amoh 98 Pprévide B Snhbinatibh Ust, twol building
vvould clearly be useful o utilize filler materials

FRRROSE LA deiaNE Elemant ahe kidoingkelg@eRb hAYng %Beaqtuaﬁ@ stable

8RR chibh batveRh tRObVIIRIG ﬁéﬁb@rsﬁ%&nﬂn%’é%ﬁﬁnt adlbrdyidelement.
generally may be used in nmerization processes

(i.e. Onggtr mrg(of the eiests of aetqrt'an '%@ﬁﬁW@éé’Yt%CQrﬁ@ﬂﬁ%“ of two
cure). Zirconia has widespread utility as a filler

i ngredient in conposi ent al

materials. Zirconia c?rpgﬁlg[w@t@%ﬁ:egpg?i nci pal
crystalline phases: the tetragonal phase, the cubic

phase and the nonoclinic phase. The specific vol une
(denS|ty 1) of the three phases is O. 16 0. 16 and 0.17

. T IR B AR ™S\ 7 /NI =g gge= g R JIFR FI"1 7R I v



have a nean particle size of |less than 0.44 nm 90% by
wei ght of the filler particles have a nean particle

wa@ems/oofsst ess than 0.66 nm Typically, the parpcTER2004/008963

10

15

20

25

30

35

size of the filler(s) is in the range of 0.01-50 mMm

such as in the range of O. 02-25 nm and may i ncl ude a
nano-size filler with a particle size of maxi nrum 100
nbulldlﬁglmmberlsdAeBbm\thermmttE byildmgpaembeisecosmpriseafpstangding flanges

férL Séésﬁe std% Ang atn mfe?rﬁ ou?@oﬁ%49et%eg&sﬂgn rf%tm n%oﬁgzhges where

very Ine partlcles 0
fmenjpytahdlngéalhgdsl Feave pagurverd mstiorest their filgednd and a retaining element,

FGRBERCER A MR s b RS bote bt g c o
ssupporti membtaeaddeda tweb_mwtprt feenisgn dhe ded dbartiers tethepfoase portion,
t\!i)ﬁ r@%rth SEL&‘@&.FA‘RE&S@% a'alfezggyt{hgtch%d oﬂlqtnrb? oﬂe%:ﬂgta%mg flange

er| ca par
sorz efie baildivgemeanbet (f) anddine upstanding' fkaage |ooltEe sthee buifding member

6 5 syl PE AR IU R DL § B Bk e

flea$turaetlatlfy etederpbuildingl msmibsr tAt)earEicd)tbad buildjrex siermdber €8) over the

o B e AR chBRERRAy S oF S &t flfien of one
umpMndgtgvﬂamgemmcbrtet m9|ngsmnla7ér5{6) tloselhn surrdaaideihe ctllmed portion of

R PR o i sPSorGEBREHS FeTBFE s T Bidaing lemen

z¢crmpm$|ea demmdmbopartsiwrmda closelyl edrrband dhe , cisvedportioms of the
ir u ontaining glass, mlled aci d-et chabl e
oAt |

F3 or YbF5 particles, glass fibres, etc.
The one oomtma'eaorf iof |tiee snvamhpmﬁae atcelnealspomhelé i fheehead of the

8958 S i et B PR B eI rovies

petmhpaculau $tla!yIS| mﬂineptrcmpbetwees thar@émemtheThshm&m&s the bridging

P mERLgd 0o B Gt 20 MGV He P Sedfgremoval for

regi mahmncér lvable or piperlayingafd tdp&fcerrenglf ne¢erssanyl a, nmay

be i ng¢l uded jn the copposi.te nmaterial

T act ihenfeiged Relf i B Bldhe Riettbes, préltel, FEh i Mo, @ heign

pmbs'tanabllypeqlmeltd begreaterethare xhes height of the tupstamiding flange or flanges
e.the .fol | ow

tal .
BiEe eati Pl RRnrE9* rhovaf i Ubaidiand Aends '8 BRYare gupported
t bve tig |réta|h|rign6éﬁ!tdht$ rstn@soables/ pipes| Yightingl mgans etdhaandathg eretaining

f 0. [ | d t |
cnBif il e Areatnet o R SLE sEnats BheErs Fir et using the
opuildmgemembedr herebydbecdthed OSHE) ofSalcﬂtlbétsnMy IKfideed surface. The

a%l% ?p%zstfont ?]fn thgm%lgs :rtgedrﬁlg%?'éa:leho pre?etrﬁ@y ]elx}elnge acrosslat least half of
|mgrmdnnﬁma(tsbottmpj cally const itute(s) 15-90% of the

t ot al ht of .the c te mat eri al

och T et Sprtinn o BB Kirg. ey st el ablye S3iRom L0 @ height
f@fh@:é‘nltlhllyeéquﬂgé aick aetgat a{ thepusstgitling ﬂar&getﬁeﬂaété_ﬁbberance of the

I rs se_an are apl e 0 rte

{ PUIRES B o 8- pao0! rendayie BE GRl i el el Bietyhgcomes one of
V@'sUBﬁarﬁtﬁﬂly doheidgee Rufadedand Y emaestostdnateasieregifed & fhake the

stable first phase o f said filler ingredient(s)
|'§u'§tnglr6%{'§'?erlsfﬁ%‘°e€uch as at least 1.01 or even at

| eastThk. QPstanding fiaaes énchtonrhébtmbepm@ﬁserptefembtyexdrm channels

th erm" astable first. ase" ans t
PG BPEH MetPerTojof ATotioR SEopHuSHom the-chanagl formed
ehprtgy dpsainding Nagdesr ahhacrbnhbamtgr pertiene gy alisd e, for example,

and that an_ac t|on arrier (FE*) nust .
DS SR B Sbaseir i R oE o HPiEDH BTV ere pcisé phslbaning and
(hlgh energy state) to the second phase (Il ow energy
state) can proceed. Thus, the phase transfornmation
does not proceed spontaneously. The phase
transformation is martensitic, which by definition
nmeans that the crystal structure of the f|IIer

o s o oy ey a o,
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surface energy and the bul k energy for the second
phase, and thereby "reverse" the stability order of

wda es/Hhisst and second phase. In this way, the PCI/EP2004/008963

"metastability” of the first phase arisesl O because
the first phase is only "stable" as long as the
chem cal constituent is adsorbed thereto. Thus

t he
giidance, Rh epessangh eahles sted Thathenteldnayplsacke S”bSta“t'a“y teardrop

@ﬁabéd iBadrbPsdciombl Shitgardfally sgglyneébedeor%ubbeénw@adireelat in cross-
chem cal trigger. Polynerizable resin

ﬂﬁ?fﬂﬁ‘é? PIa¥jsisT NRTSPTECHR PPSUREING A QURancs ohBIRRS é"d Cables etc

mat eth@kuﬂfécetst& tRObYIRIG Fahbersiiay Be Basfled With 4 gémsmar surface
yneri zabl e resin base" is intended to nmean

@B‘ﬁﬂo%‘" tRAYRMH YA TR rRIPMPIfeneMBPSSNGw tor RFQYVidE @ durable attractive

appsdrandeenitsicis Ugh aBe & NAMMStand i WdtRering! 1B MRittfout a  significant
prep olaxrrers etc. that can undergo polynerization so

Geteriaraligh n 3pRSaI e LuEng tHeFaPRETC HefWer k. By pol ymer

i's tYRd B&@lding MBABErstHie Pr&abLE rRleffoth meld @hE&SoRitddF8bility and
is typically classified according to the maj or. nononer

éB‘ﬁ@q npsAtance pRE MRse @Fﬁfer@BWtaé'ﬁYe%ﬁ"u't’H@J%éh?ﬁéPr 93§| of forming.
TRE infetRast Qllbyed MM QRédtSs g@t@&b@lro||-f%nhwn@ t')t)ﬂdln@ members

the range of 5-95% or 10-90% . 0% such

IAV6850 6 gnadko oY Piaatict WaKh y'sa‘i‘\‘ifab'él ?’P{% TBSIBHING th dgmaerature

Ragfiorgdn be used within the present context.

Pol yneri zabl e resin bases of particular interest are,
of coif saised periopneft thgpldipdrinagbags may pieferaply be provided with

‘éf?ﬂfém Friean$ el rekiadifg ‘éf1¥ tré’s@d&‘l’@ﬁ@s%e%epré?én?ﬁﬁ e !Mi\@ifhg member.

used w t hout a conpensa gf  er ingredient.
tTBR rRoriéqly May" be §t'ff?ﬂ%*"nél§ﬂgt Br ﬁté%mplﬁh% CeBIPPEe maeteﬂatrﬁuch as a

Malfbwsﬂ@rlérﬂgwafg oFtbenfeﬁ‘éﬁlpfbshét’ﬁt%tal ExRmatesTIRY pbRBhMmay also be
bases are neth achy at e, nmet hacryl at e,

stiffgned nesing )%’ii?”a'ét‘ teﬁ@ﬂ@'ec*tqr\%@@nb ©sprvaedciogm The stiffening
Afdterd fs ﬁéﬂeﬁablﬁ%dﬁb@ Bhiolithe raué/éd%méhcﬁ @Is%t Jisiid1y !

pyridi ne, ethyl ene oxide, ethylene gl

acet dhadiigaing glemensmaay bg el adieight agyal to @r greatestthgn desheight of
HeV eRled porRIneRI R o Bl g rﬁérﬁber@”?h& Bﬁég?” %Ele?r{e‘?ﬁ R85 raised

har denabl e resins conpri sés materi al s
aheNecthe| Rﬁlgiﬁtqf\ﬂée fai PHens gfrtbaﬁwomdmacn%e@rs to increase the

UEIBﬂﬁ%fsthe ﬁ‘#ﬁt% rﬁeﬁﬂﬂnaf%é{ﬁ@lh%h%?t’(éd?\glsone or nore
et hyl'eni calTy unsaturated grou ternatively, the

har dEhadIriegings plemeah My gxiead diroral ther erisecheodicasef ere building
hiephdes cIvEF“thé Rehd de tﬁé‘%tﬁfﬁhﬁ%lk%eﬁﬁd Yo RO b&ﬂéﬁ of the other

gﬂou PS. Al ternati vel ardenabl e resin can

{eind AP TRE 19 rakeavE Poent efiveaterghatiqiters fiae iy
CoNdens &rilgA ét@r‘ﬁ@ﬁtcgnlelfé/ra 165448 st a?%tft %ér‘&%r b¥tween the raised

interestin esin es t at are use dent
apfiieng 2 i thasblddiagt elemientsaste dulstartialip doum semese helghteas the raised
I r
Eefﬁﬁh Bfeth ggb@ngglgﬁt(emgﬂ %y%ﬁ%@%e%%}fsuﬁﬁbﬂgﬁtyggj‘)combmatlon a
HIEWX’)tIa"! sineothydr epe-gidgedapptiananciacr yl at e

éITSp enb E’%ﬁ% %ﬁ%n}@?%‘eéﬂﬁg %?’ l%ﬁgé%@%ﬁ?&h@é@% from the

m@q‘ﬂmmlmﬂﬁﬁg ynembeer(ARERAhe headl PENE tstaitiogssiement to the
&gﬁ Hogy!

ose ase@ttgﬂa@ | nat Pot%ﬁ%\)f&ietéte égt\'/\ie% ndtgﬁjtéugﬁé%ap pearancs.

Coﬁpﬁfﬂm@@dglm@tem@@ﬁ mal e srageefrorn . @y diffegencnetesidl tnthat of the

%fﬁ‘&%%ﬁg ﬁ%éﬁ WDE%%M&%& 3{1@‘ &&i&ﬂ" inish or colour to

thag of ths RIildipg, mgmbeg pe;otlmrtmdltngeqlemeofs tqqerowde an attractive
é%gagﬁggrlal The conposite material nay conprise

other nstituents which provide beneficial

rheol ogi cal, cosnetic, etc. properties. Exanples of

such ot her constituents are dyes, flavorants

pol ynmerisation initiators and co-initiators,

stabilizers, fluoride releasing materials, sizing

agents antlntcroblal |ngredients flre retardants

o e N o, s o




or by an esterification reaction between nononers
contain an acid and an al cohol group. As the curing

womoeesss7begi ns, the water, released the cond@®qIaA2003/008963
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process, will initiate the phase transformati on of the
zirconia particles and ther eby conpensat e the
shri nkage caused by the polynerisation. In one
var i aftte, btidging letemendlis torefgmpbly mede fiopn snetalutonprowidet steength and
p%é?(ﬁé@%r érfoamo?e E)ree%rgbl? I dﬁ'i: egr%ﬂémﬁlﬁmv%b%?lhgmb tla(:f‘ement may be
p@ktwsmnlfszramedmhldﬁ ptolveies es:oat-efmeve Inﬂﬂ'@ldqu progductidrer
enbodj I $1.C ot -
11 e B nd SEpfPU S datorl BB ot BE cpyered with 2
f layéreaf mateniabdTlenugpey sudacecofshe bricmimgaelsmememsmet surfacedaging away
o] 0] LefleZ n

Fror% fhewt% |{11|Ré &%ﬂ‘hgﬁ@s%réngﬁv% f.he p;g%ﬂchfpn%\lﬁdlr?é %Yt?z—?ctlf/é) surface
fi|m$he|sghfferemmm ghaser azhevablelyy extrugion ¥ming Tdieslayereaf. material is
T . t : j
oBIRAL B o sl e 2B RS b $hoig U me rom. oo 2
t anifond eppearaptmesults. ansf or mat i on. Exanple: A
di sp .-
cur egfhse_lrﬁgteﬂgl i§ hFe%)rQPII? wrQ%;?eor ﬁggrﬂir ﬁ%iogldéﬂg ﬁail)e‘?ner{t hgreby avoiding
r thsunetd ffor fmngemmﬂsesush peserewsj pihs aicl | phase tr ansf orm
t he [ t] . t.
the i FEREBABG < héiRs ol 6 HESdeR, UAERBs Hph e Rngtn of a
i buildimgi mamakes eng acsingle piecendtthe dayef nederial ohdyi cayer Imgore than one

VOl et L ' it er '

VIR SRl 305 Beef RO, B i BB e rurmper o

Clonidyirgy Hemmtsere’qalrectmmsti sillngoddiagaan attractivel bliter appeatance and
wherein said one or nore

??W‘lé'éf( '%%t}?%'rl rgtgezes efg‘fz‘%”%ne filler ingredient, said

fill efThe pgrsedi ieveritis)h alzoi nelpteste senbf ornfaaadaetanstrauioe\ for a building
fir n |ng able to undergo amartensitic

t ¥ sfsgnrgn‘n%? rﬁ‘hﬂ?tbo a stable second phase, the volune

rati orHeepresent isEntiors isabéseribed burthep bp svayaofcexamipie with reference to

hle fi fosaid filler i di
Bk Rgb bl SheBAle Selindkth Baldhy e rosin base 1o

poI yrigurzel shodis@kress sevtiomtHrowghng btiltkng memeer which may be used in

i{]q%r edi en %g;} t%lg.undﬁrrgo a martensitic transformation

f |’ﬁ°§1§’f i g AR Eb e phase to said second stable

phaseFigiteed shas ya, crobe settidnethrauglr £ giaeldingsgysteno dbrdrdoés or walls
rtenS|t| c transformati

d I
F TG A PRSI e RS B6FbRG 5 BTALG BBk T 2 bridaing
téilemeutéqzcgrdiﬁg tortldemvém]ldntjlhl yf blelngl t nf rom éﬂe |
u rhc, e an n o | | ..
one. iR hepRs g erhBer A Scms TGP EPyAT R (Hages 2 on
f¢|>¢|doelte sndgs efifhe wiu(disg mesnbem Theajpsdarhmgafmnbes RaveDcuredd portions 3
u un

1000
HbEREEY ot Phareundattion: e elietRisrs eh ggeegtanding fange

SemﬁdsaﬁlmuwI'yghurtthamrthéifdﬂ&rr The |ﬁlefmé@]atle3pd>rﬂblﬁ i4btdhe building
et ed.

ETEHEHEnds brsien B et BB BhGT Thad BT ate pgrtion comprises
fa Irdissd portoed andamﬁeotmgspolrtmntslmmdh Bynrep treUlisstar{dirighRanges to

rface ,of the f IerJnred 0 a.chem cal .
tiﬁfgfaeﬁd oo i ahe Prtisliat EMbraineat shwd i 350 T the height h, of
t ratsesf mortia 6 a9 susstmteilye reqbémotrreuggmeﬁ ol tisd mghéanw@ioyhg flange.

fflffh nggh@g ghﬁt r2iseq pO %ﬁgge]tcsiuggltppgpllyteﬂgalgp or gFﬁater than half
I méﬂ"niigh@bf fherdid‘sﬁ"ndpngﬂGrQGQ y,, Netmod (nh). rle&@ﬁérfguﬁtalr@gf different

"hee the BERRI eoinerleelRg R RaSes ey R R elareffH orine tater

filling material as defined above; and (c) all ow ng
the resin base of the dental filling material to
pol ynmeri ze and cure, and allowing the filler
ingredient(s) of the dental filling material to
under go a marten3|t|c transformatlon froma flrst

T e o S I o —



i ngredient(s) being present in a netastable first
phase and being able to undergo a martensitic

wotwemeig7mat i on to a stabl e second phase, the PealaP2@4/008963
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rati o between sai d stable second phase and said

nmetastabl e first phase of said®filler ingredient(s)

being at least 1.005. Preferably, the filler

| npptatignidrge. Ahowstanbiegtfiange@rand a connedinggrortiore6 form a channel
rbts?aﬂ%ﬁ 8-3%5@@%%0 rcr)@é-%é)c{ﬂioﬁ 'iitﬁ%&paﬂiwﬁrte@ﬁ@o et sthlawn in Figure

thecuring or Subsequen O the curing in order to

f Ul Thesbaohahinels Cam act dereceptades fardtemsuah iagrcablestamd pipes for e.g.

fil o i e - \Mhr e pre t I

kb BRVRRRBL e rePAgIs e R Yoy AT CSERIAYCD or water

whedtingr Thé tobanneie canralsvgadtsas receptatlesl foblightingfroeanst foe providing

CHEUES) LRI L% s M SRS BB s alel b i porion
ne bhthedhilding etendgo ealends acrgss mo;er than a]Ealf bﬁmeprhtageed_iataicp?rtion 4.

. . | ..
25 o 10T BB A RSPk 0 nbPEard AR gt

an oxi sé€l eC rom
Mgi@nefhD,an@=CRridgimgl e 80?08 12 Which mbke upaar tiaddisg system for roofs or

Gl St Gl srafo warEnih nfocsr el &s3eh ke feftcjs shown. The
t tpstaraingBarigea hlage rcasied poetdes @b theiri feseserad 3. The intermediate portion
S 3080 e b et e upsanaing

ctariges 1o the rasep portids. QOelygneAoBhdctind ppdionl&isishawnffor each building

CiefRt & BRY o <<fliigo <BReET Roblitars 5 Rad BRARH 17 apoe © for

i seoniany ¢ atsappert erdnades . 111aml paebiportionr 10 joinifathebessa portion 8 to

f d that,. zi ia whjch..i bl f allow -

nA0F e oo, 9 Tk vl Peltions,s §F e pstengia, fiifdsR ef the buiding
paetribets eurvy cltsefyuaround diedl @ead ortionnd ef the estainingndlement 7. The
YRR PYEE G R bF Suliding PRRER f BRA uRloPas,Phdrerfpg the curved
Ppgrtibm B iod theadpstandirgfiangp @rdfiticd BuildmyvihembeamA altes @geed portion 3 of
8Bl et ] 0P s 0y 5% 1808 e porion
aBadf thei upstanding flabge 2Ag tigobaldimgy membéert B.CA bridgisd elefmint 0P extends

to .a stapl e second.. phase, alL.d transformati o ejn .
SotiieBh IRt ToRER RGBT op Hiding (HOBhSIR: AT Bol the, particular
V\hﬁbodi?&?ﬁiﬂudgmtémm 'FZjureCQrt'Ra braging cdlemdntats doesmabt extend higher
Test ", defined herein,  Fyrthernor t he sent. . .

o s B Sasligs & ot e RS Miirtiass A wRE S T budging element 12
pnwd_jéxlie'namgfpaﬁﬁaimgmhiah ﬁ?sél'y ghn&@undl'rdﬂ&;lipidnt‘d)thieaoverlapping curved
particles t he abogve-defined pqgpul ati ons,are present

P aoriota Sagt 1 BPPBRaNS HRGES o and, aah| Be; BadR RN, In the
Npartieulan érhisodiraitsifiastratsd iArFijure 2 thk Bpbging @%kMeht PI2o81€o has means

Preferably, the volune tio between sald stable . .
LA o bk ook RLe T idBing SIement HiLBievartAg furming. The
iingﬁﬁmh a,1aadréipbbilas.=mécs aﬁthgl slass oﬂthleo&idgﬁifcagmggbnd @dapénd at an
) r eyen at. |least 1. r at |least 1.03.
arils SREhe RPN e and bt 3 sorERRPnSEiot 2ndleHugger part of the
t Ehnkettingf pAEdRe Whefe thBeippen st bthe 2bAnddting PBFiohMadfins the raised
st phase and being able to undergo a

met ast a}%e fjc’:_
nePtiemel the bulding,ee@ Rkt i on to a stabl e second phase,
sai d THeabSildHg"MbmBBrad@an bethbes from netalbr idsaot TIRS mittal used is

| 0% wj t hi n300 d.i he "Zi

FEITar R  AWTR DRl 8- TAgD0% e uakMaerempérs A8 a) be formed
Poefdl {f@h#wg ?:t ﬂaémgrtg” @?sﬁé@ﬁtgigétioﬂrbf ibﬁth.efl'ﬁéﬁgﬁdndiﬁg ﬂﬁnges 2 may be of
e en . 1N - V) sec, SucC as w | .
SHirEigt BeioPten fithe dabaes ks Pidte Rt beibhie oS hejatk 4 te upstanding

fornms and particle sizes of the zirconia particles, it
is relevant to take into consideration the two main
requirenents : 1. Afirst requirenent for the zirconia
particles is that the seco nd crystalline phase
thereof, wthin the selected particle size range, is

I . .
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i nvol ves heating of anorphous zirconia within a narrow
tenperature range. Thus, the present invention

w@emgiozies? a net hod for the preparation of a popti/aP10041008963

of zirconia particles as defined herei nabove, said

met hod conprising the step of %heating a sanple of

anor phous zirconia to a tenperature within the crystal
ffanges isdakeneappertae beightadthentatierhipgtaedingliiange. he

tran [ '

to monss S BEEl b e ipelatrk EgEs a8 BobErdiPd YeRlons may

Hiea s ubsfardiaiyn ibbhaped, ¥-shappdr teanirop tdhaped.seggblapedher circular in

CJr%f%tféct&?r mation tenperature will lead to a sanple

W ew or none crystals with no possi bility of

phasdhersarfates ofethe dwilding amemigera As &iag biecdexorated or provided with

t i gher (e. 200 K hi gher

tﬁﬁﬁ%ﬁa’gmﬁmh@% dr %Pﬁé?gnﬁ \?vl [ ér agual ly tur ngt he)

saanTdaefral@ed ipheion ef itlaey bnilding negbetsoAaBray be istiffened. The portion

r are .

Qn%ﬁ%?eg_n@éﬁa y rsﬁegg XmB Q c%&@rgg?é Yndt r@aﬁ\ﬁﬁgnhaest% rqetallplastlc

d@mmtﬂ off armetallmjasttcmelr tanuma&e Tie gomne umas alshate stiffened using

t%‘hétgr?é]' f<§i’ %F%ﬁl@oﬁgﬁ%ﬁ&%ﬁ%} *Wavéﬂ"(oﬂﬂo"‘l%es"sﬁ&&. oggtrﬁaterlal is

et ragona e process can beé

[ mefacabivaappaed bslbwnblaraﬂsqdrmmmsp |t lsutot pisibfeer ably in dry

air e [ ,
hasgﬁ%%ﬁﬁ? r@‘é@n%nﬂ XZ rgdl't ex g\%mys%{igﬁg Qr? %Méeﬁ the raised

moafoasa)bbyﬂdmg rhembelrsyA amﬂaBt at rmspher es such as

nitr : 0

Cont 1o gl T Ene ey YErEBL) JoBie e ot o H Gogtions of

dmddleglmﬁmbiaespermhid@oomay be abwdweight beuel itorgr graater marﬁﬁe height of

i 98P0 SR W A% S AT B G oomen

memw)hemgrpoﬂ@nsrmabultdlrtdmembyr:stﬁabrhd Bat i on

Bl ot PR fyRgREHimethalfh. blive 808 68 RiaPing T RRnSH AN ae raisec

rportool ofnbuldplgamembBr Af eveslthg hetitheof almrrahmmg ellemecm tathe raised

GRS Bt o il i g et 270, O

of 3JbeSkrtigy glement 3t b&Inady from Sudifferanp nziterizd to that of the

SR8 A, F LS U B LR Ll o coour o

¢hay.of mel\lbdﬁldmglmEmb)e‘rs oAbther biidging elet@hiso Briddihg elenteneofadifferent

s pref | d | ,
TBIRBEE o 'R, SR 8%, £F Bplecalhaled i 7 o faqe,sigucture to
qf{}o@dé)ari@n%uaflm‘g egjesctatttmtd apqeel(':an@d. of nt [ Lné r eng |o][1

t he nge ,o. - Su S | f

500. 58 igdha Sl el b4 Bip e oM e Apf /et Ay Atage from an
iatunsigintrn @Boyz ekt Ibastmha dppet csudface p@rtgof tHeOblidgifg2@mdnt may be

precipit.ati basic sol utio

eorerel gl 8 IR it i b LBeph pTacRonf e Ridaalghent is the

|ssrfﬁ¢eefa?zjtr@hwayiIfr@astmsdreﬂmdlag eﬂaﬁémg Tﬁfetlagéi)&ﬂ(})waﬂeﬁalt fmay be the
er eriaod of ti

Sineatsudicrs peJhifod aeeard APS st R i e ki PronioBz uniform

mppearancbéethaﬁbrMohé‘ter almedynbel wirapeldharoprice prr @bpeP Budfbice of the

%.50B % on of the above-defined zirconia particles

iCHYYNg gemenk step form ng a suspension of a powder of

smal Thé @tgd@ggmm@nym@l Ise GfongatéleioathE&aawéSléEgmgas the building

aqueous base e e, su or -

HRIERETS of i tesins ReeBly snaREr 3t e Slilbsy Mot onpvaral bridaing

alamémmgmalymdw&pemst mter(/alls 5|d|v{,i_; the lemgfh @fea bMMgemtehfber and a

bul ﬁ%t | ar s]ta S becones rrparagig t and

$ a85°% 5@ %%eéﬁ?? Fé? Hg¥ ﬁ8"‘?re’PP'§g A1 O5h QLEINg f e” an

| owering the activation barrier. The crystals are

grown under hydrothermal conditions e.g. high

tenperatures in the range of 150-200 OC using a cl osed

reactor (an autoclave, pressure reactor) only with use

of waters vapour pressure (because of the heatl ng)

. o o ~ N o



solution of 0.5 MzZraCl2 is made from ZrOCl 2 8H20 and
pure water. The anorphous zirconia ZrOx(OH) 4-2X is

wereeshpssated with 1.5 M NH3 at a constant pH REfT/BP2604/008963
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15

The m xture is left with nmechanical stirring for 10
days. The precipitate is t hen Washed with pure water
until no chloride ions was detected and finally with
oBderet edween bridging ¢lementscake is then dried in an oven
6OOC t [

ﬂ%%vkgaﬂa rq.%nl-%% %ﬂﬁfr‘)r b?’g H§ %Ie%%ﬁl g;bneatghé%? oor curved or a
fQﬂMUmﬁ@s@fbmansfornatlon a large surface area e.qg.
250- / , : . ;
or ot APuTE coRpBLOR ackaint do B ifichfort Db BEMLEH ibifpm 2 large
ohTwyocamaMeoddrmall.z h. with a ramp of 4 h. to the
tenp I f yst
0C o piEus, e oD, RerbBlsTBd PP EEREH Bt Shblun in tne
Thositiony dhey woolkdniee i whee npsitaned eni 8 rdef ior msm@dtabyallysubnzontal

[
prosigh FHE HBIGRE B, o Wb B Eop & bt fafies from the base of the
ropstandsigzftahge ito dtenfusthdstrextensbnodf th@hpstgndhh@ flgnge. iThe base of the
e t e

djeoggérnldl)né ﬁianr%;% gg? &%ﬁn&%tﬁﬁtﬁci&lﬁe{)ﬁ Iérgoﬁ]r‘i’%gn%ezio% tHde Bonnectmg
chostsarl 61 e Tlabgés (mayl he Wdlﬁeamtu heghts Bt Whioh)caZe @3t :helght of the

R ishorobSR Botn BUES 1k Sbter [ GRA8e PO o e
trased didrticneid N\Etdhe\ealtibambltheamisextidemodr&ﬁew the deepastlpart of the
Mo hei o b BRICBahESHY befiohDa! e prectpitati on of

& 27 Eonium 21 ons Tn their hydroxide
f or meHavidgengw émilypietsatllmdm ihventien eitl wiluibe apparehiutol ame of ordinary

ugin Buchner fun The, fil te was [ . .
KR 4R R by ER8hasseA ingeibalefs SBR i, RS winout departing
nfeomnl g scopt iof thierigvemtion asiherequdssctiyed.i | trati ng. The
precipitate was then dried in a nortar by constant
grinding using a pestle. Both the nortar and pestle
were preheated to 130 OC before grinding. The dried
powder was subsequently cal cined at 6000C for 2 hours.
The cal ci ned powder was then suspended in purewater,
and the beaker containing the suspension was
ultrasonicated for 12 hours to break the aggl onerates
in the powder. The suspension was allowed to settle
for 15 hours for the larger particles to separate out.
The supernatant was renoved and fl occul ated by
changing the pH of the solution to 10. The resulting
fl oes were dried using a continuously heated al um na
nortar on a hot plate to give the final dried powder.
The powder was then heated in an oven to 12000C for
the crystal to growto the size of 100 nm which is
the critical size for 1.5 % Y203 stabilized zirconia.
The resulting mcro-powder was allowed to cool to room
tenperature. Exanple 4 - Yttria stabilized tetragona
m cro-sized zirconia A nethod of nmaking the yttria
stabilized tetragonal mcro-sized zirconia (ZrQ2) is
described in the followng. A solution is prepared by
di ssolving 1.5 % (nol) Y23 and 98.5 % (nol) ZrQCl 2
H2O in hot (90 0C) pure water. The solution is then
all owed to cool to roomtenperature. The solution is
then diluted with ethanol and added drop-wise to a 1.5
M NH3 solution. This resulted in the precipitation of
the zirconiumand yttriumions in their hydroxide
forms. The precipitate is filtered out of solution
using a Buchner funnel. The filtrate is rinsed severa
times by re-suspending it in ethanol by manually
stirring and subsequently filtrating. The precipitate
is then dried in a nortar by constant grinding using a
pestle. Both the nortar and pestle are preheated to
1300 C before grlndlng The anor phous pomder |s then
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upstandi ng flanges on each side and a rai sed portion
bet ween t he upstandi ng flanges. The upstandi ng

wOoponi/02088% have curved portions at their free @UIgEPENE/008963
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retaining el enent has a head pprtion against which the
curved portion of an upstanding flange from each
bguéﬂb)gg menber is supported. A bridging el enent

e at | east partially between the building
menbers and over the head of the retaining elenent t

|s an obkect of the present invention to ErOVI
hpr cv@BPIRat RELVS PURING WBERAETSH(AhE). nihaS H“stheabu"d'”g members

r et ai giniistise! HIRINGINgTngEd @2}'&Qoéﬂo@ﬁ@@besbnd%n&nfe‘%&&ﬁfe portion
object of the invention to provide a conblnatlon of

two b PEWESN tharestanding fanase WhRER bEiRsiendiag dapaesigavecp curved

el e'TB;BBrtldj}ﬁtB)fH] tReif REP @GH, é?ﬁtﬂa?rét%mlr% éleﬁﬁﬂi?(?)OWh&%IrM@u@f}etammg
t he buil di menber s, retainin elenent and dg
a support

el ene‘ﬂ?me@iw%O’BPr'ﬁ?ér% hepd (RORIGPL{RcBDISE @hdol ﬁ%%’r’i'f‘g

I s achbpyed aRy 22wel HaHidAt (l1gp joMing WD HEA baﬂloma‘qaé $ase portion,
B) wherein the buil di nenbers conp

ﬁp’st WERTRG Feahgad ROIGSHRATTS 3t ledst dikl Gaved portion (3) of one
| nt er ey m@«mrb&wmam hferHBS (ANdhd End hé‘é’iﬂﬁﬁn% flange (2)

where 't he upstandlng fl anges have a curved portion a
t hei rof rtee ethar widiag r BeaIter n) e pedrevbereifh diei Gontiration  further

r et ai dinieisel ANBHgirgOBikSea 2%&1@@@%@%{ téa@n arfialRASA&WESH building
Securi ng to a %“P?Ort nmenber and | ONn

Ehe. 1BRAbBOIA) B DBet G BeFBEr (Bhovaran pad (ot g fetaining

porti Qé‘méh‘tp(l??) rchﬁra@fen%&iiﬁitthéthﬁe 6%&@90&%?3)%? ok u%Ql%ndlng flange
upstandi ng f e on one ildi menber ('A) and

upst afdPCAP el tawaleg drerpbRy (50 ﬁ@.se'murrewﬂf& therfyered mgrt'cah(ﬁ) of the
wher ejidstdridhCinge Qﬁ)t 6fQﬂe biwet b wa&fr‘ﬁ@ﬁibé?(%)%n@rthéj Bh(ﬁ@ng element
elenent extending at | east partia bet ween bui | &
menbel12) Apmﬁae%tdﬁeendm Ipél"ﬁg“ﬁér"rbé’\‘h'%'B):'Oé@'é!r SlthPé‘“He g curved
of t NSorticHsABNbMNEe Bp&HRAAg fisMRss) €ri sed in that the

curved portion of one upstandlng fl ange on one

bui | di ng nenber (A) closely surrounds the curved

port '@&n@ﬁ‘naﬁ&?aé&?&lﬁgﬁ% E]anf 8\K)E’@reﬁ’ifthé rﬂﬁsé@ﬁ@r’ﬂgn (5) of the building
bui | di ng nenber_(B) I ng el enent conprises
dependpmgersars ﬁ)vﬂﬁtws dP@sb‘P'?hts WH@I”Yt equat e pegreater than the
por t i 1Qdsh rkh$ anges The conbi nati on of

t he |nveg?ﬁgn hggﬂgh@gﬁbg&?&b0|nt i.e. the head of

the retaining el enent which connects all four elenents

0f t h8ohli 'i&@é&c%mi@qqg; F.Wtokﬁﬁerémctﬂé‘%% Pgrgoff&@béf%e building

connecti on between enents. This ena

bri dgmﬁ@belISefferB) exjends tsoarheight tsphsl@ntidllyueqiab ity thendneight of the
flrwhygﬁngl Fgegles easy renoval for e.g.

nalntenance 8 r pipe laying and replacenent if
necessary. The rai sed portion of the building nenbers

p4 ef t I t

o ragyiolialf] SBeHiag 6 A6 81 ofcRba L I WniBiing' Gostancing
f | angftengar(@) at\d |ceaeftctlpgmonalns;(6):cﬁ&@abwldmgomembeve tAeB) form a
upst | r r

ot oy g ol pURRARER) . ctEoeB, - HiPR. el cHafec sagshaped or
et c. ciiedlar ivecrpss-sgatipmg el enent itsel f. The appearance

of the outer surface of e.g. a roof made using the

bui | di ng nenbers thereby becones one of a

subst @embiaptian a@nrdimgj@@ymuefqime prepedingatleists, pivetaimthe surfaces
of t [ I

at | adRe puRgpRFIRES (£ el B B it S RRRicHRF 33face fiish
porti@rPagiern- he buil di ng menbers preferably extends to

a height substantially equal to the height of the
upstandi ng flanges. The appearance of the outer

surface of e.g. a roof made using the building nmenbers

t hereby becones one of a substantially non-ridged

surface and the anount of material required to nmake

the buil ding nenber is reduced. The upstandi ng fl anges

and connectlng portlons preferably forn1channe|s

o, g s o o o o o, D



securing to a support nmenber and a web portion 10
joining the head portion 8 to the base portion 9. The

wocuevedssgorti ons 3 of the upstandi ng fl anges PCOfEPRéT/008963

10

15

20

25

30

35

bui | di ng nenbers curve cl osely,around the head portion
8 of the retaining el enent 7. The curved portion 3 of

the buil ding nmenber B closely surrounds or overl aps
the chPBIape ACeArdndote ARk diptheRaredng Icage whafen e raised

bui | df &ﬂo fheAeuna_lh aABERS! (40 0)tid Qr%v%eeﬁmthfsﬁffenm? means.
upstandl | ange 2 the bU|Id|ng menber A may a
support the curved portlon 3 of the upstanding flange

270f  theblatibsliadoramaher afd: oMY beEkditlg e&lamnwr@emﬁé building
between the raised portions 5 of buildin nenber s

and BMeMbeRe (ha) @re made EomRiinaial sheel iaEfesmily "=‘r“na'um""w‘1 alloy
Fi gurgnegtt he bridging el ement 12 does not extend

hi gher than the raised portions 5 of the building

menbers A and B. The bridging el ement has dependi ng

part SCQ%bﬂaétld}h'a%Borﬁin@S@ a7 %H%lﬁﬁhé' bdﬂdiﬂ@tlﬂeHBSrs (A,B) are

over | appi ng curved portions 3 of the upstanding
fl ang’é@“‘zfaﬁth'ﬁﬁdatt)t RefTEVNY BEinRIRh e erent . n the
particul ar enmbodiment illustrated in Figure 2 the

bridging el enent 12 al so has neans 15, 16 for i nprovi
t fre f@?mﬁ@atﬁ?" @Rerrding dgi #ny ef HeeRiecading FHARENDREFIN 1the bridging

turni aemeﬁhemt&déﬁmm tl?é ea.ms béﬁtn@rﬁ‘ €9) 8t ohd %uﬁdnﬁb?finember (A)
of the brid | el ement and depend at an angle

t he bpyeddhede %ﬁt theygtaining elemest (s foothi rﬁgteg rmﬁtgqrbéﬁ) of the
upperotgg,rlt,u"gfn olémB&BgCt i ng portions, where the upper

part of the connectl ng portion adjoins the raised

portion of the building elenment. The buil ding nenbers

Ry, beomBmatid %H&df&lhé'tooénypbtaﬁ{é Brecg&ﬁ%rﬂi’élﬁk Whertid the bridging
preferably an al um nfum al

bui | d?'ﬁ@entsﬁﬁéfige%ng Wduﬁgh%rth@uﬂwaleefi|p0ftts>.nm(ﬁ)gofdhe building
f ol di pgmpersdag@bi nation of both. The upstanding

flanges 2 may be of different heights. f the flanges

are of different heights the height of the

upst t
i oF, ﬁgﬁgg%gﬂﬂlgﬁ@or&ﬁg (0l 10, WReieltPiri Mg biehBf: (12) extends

upst aSteAigHY $f%ﬁ@@§~%ﬂmdge fisebperdens () °|6l:het blélﬁ@grﬁlfimﬁés (A,B) at
subst Qmstéhlt by t\"}e%aﬁﬂ%tghy 28 MRP Bffsed SHish: 0(%1 @E%lldlng elements
egg- sha or circular Tn cross-section. surface

of the\ lJl | di ng menbers A, B may be decorated or

provided with an attractive finish by e.g. enbossing.

The rai sed rtion of the building menbers A, B may be
si?ff@ﬁ'@émag‘vﬁs apeardingriongty olethet preceding Qﬁ;mﬁgwh@'?eln the bridging
exanp, stic

| am n%{?g@gf@gpfﬁe%ttk%f@ﬁlﬁy?f@?gw 2 IQ at e@rH%ﬁ*aﬁl

portion may al so be stlffened usi ng rmterlal in for

exanp [
mﬁferd;gmglﬁgﬁ%rfg?a}rgﬁ? | {’Qg@b%ﬁgg%'ﬁ% cHn’ﬁQ \Wgereln the bridging
por t i @emeot isimade frem m@tat abd is. pratecatiy ndde hg eétreamhtormmg

not extend fully across the gap between the raised

portions of building menbers A and B. The bridgi ng
el4eneReofreapstiectioniferer emevavilding camipgaing difie combinatignedccording to
porti edbers A and B or nmay be at a

hei gh?{yz%fgﬂ Btégg%baglraeater than the height of the

rai sed portions of building rrerrbers A and B. At | east

pad t t :

pgét | g%gsahg%o@ L#%Ibﬁgoree e?sbu gSné\Bﬁ%ﬁ@’trLt??cghah&%h according
el enetotanywy the @’eCQdﬂgl@!almSer the retaining element from

the raised portion of building menber A over the head

of the retaining elenent to the raised portion of

bui | di ng nenber B or may extend straight across. The

bri dgi ng el enent may be nade froma different materi al

to that of the building nenbers or may be provided

with a different outer surface finish or colour to

that of the bUI I d| ng rrenbers or ot her br| dg| ng
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