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Referenda Expediente No. 05011645 
Asunto Solicitud de patente pars PCLvO cEPffiiMIco 

GLOBULIZADO POR PLASMA 
Solicitante SAINT-GOBAIN CERAMICS & PLASTICS, INC. 
Close C23C 004/010 
Pectic solicitud Febrero 9 de 2005 

1. to, Omilio FERRERO, obrando COmc3 apoderado del 
solicitante On Of asunto antes identificado, me refiero at 
Oficio No. �825 notificado  for fijación On lista del 12 do 
jun10 de 2009, y atentamente presento junta can este escrito 
Los siguientes articulos: 

Dl: DATABASE CA [Onlino]CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 
OHIO, US ;YANO, TOyOJ-JNO IT AL 
conditions on the character of 

"Effects o spray 
yttria-partially 

pyrolysis 
stabilized 

zirconia powders" XP002265437 retrieved from STN Database 
accession on no. 106.98058 CA 

If DATABASE CA [Online] CUE4:ChL ABSTRACTS SERVICR, 

COLUMBUS, OHIO, US KATO, AKIO ST AL: "sinterability of 

5 calcia-stabilized zircorija powders prepared by spray-
pyrolysis technique’ xp002265430 retrieved from STN Estates 
accession no. 99:199472 CA. 

D3 9. A. RHOR "Rapidly solidified neodymia-stabilized 
zitconia coatings prepared by do plasma spraying" ELSEVIER, 

vol 96, 1997 pages 313-322, XP00226536 

NIT. 260.041-367.3 



CAVELIER 
AHOGA DO S 

07 9ATENr ABSTRACTS OF JAPAN vol. 2000, no, 03, 30 March 
2000 2000-03-30) & 

je 11 335804 (NffISUBSIU HEAVY IND LTD) 
7 Decenber 1999 1-12-03) 

2. puesto cue Se han atendido a cabalidad las peticiones 

hechas nor su Despacho sabre la presente solicitud de 

patente, atentamente salicito quo Se continue Su tramitacibn. 

Seæora Jefe, 

maLlO FZRRERO 

T.P.A. No. 31,929 

COLO-1 4496-841-003-1 
J’ rws\ru40\ro-r57785\wp014496 

No. M-2009-157785\TOG 



C 

Di 

/ 

-4’9-ii°9 N 0  P. 2 SEP. 8. 2009 1: l2P LkAP 52 
.LZI 

FILE CA 
STN Co, Caesar accession number 1298 XP-302265437 
AN - 106:89058 CA 
TI - Effects of spray pyrolysie conditions on the character of ytria-paa 

stabilized z.rconia powders 
DT - ourna1 
IN - Yano, Tayohiko; Nonaka, Kazuhiro; Saito, Xatsuioi; Otsuica, Noomu 
Cs - Res. Lab. Mud. React., Tokyo Inst. Technol., Tokyo, 152, Japan 
90 VoqyD Kyolcaisbi 19$), 95(1), 111-16 

CCoN: YG9A43 rSSN: 0372-7723 
P7 - 187 
AB - Fine Y203 -partially stabilized Zr02 powders were prepd. by the 

Spray-pyrolysis method from a water:alc. rams. of Zr0(NO3)2.2H20 and 
1c12.6H20 corresponding to 2 molt 7203. The efforts of atomizing al 
soma. flow rates, seth. conon, and reaction furnace temp. on powder 
properties such as particle size, sp, surface area, crystallite size 
cryst. phase of as -synthesized powders were examd. TheJowCercs 

S
 

phase was tetrtgonai.cn. 2 .4-0.3 ito1 03., The�peElUIVINEVIe 
0.2-5 mum atnepStat1es "breaqglanerates at tiue4ite$ 

ARam1.65-210 .AN<. in size. Thepovder Consisted Of 
tatter or 

was independent of the rate With increasing soma. rats, 
size increased, but this size was not Sensitive to itere; 
To both cases, the pyrolysis of the salts was inconlete 
Phenomenon was abs. in low-temo. oowder parts-0
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PILE CA 
STN Ck Caesar accession number 1416 XP002265438 
All - 99:99472 CA 
TI SinterabZity at calcTh-gcabuind 2rconia powders prepared by 

spray-pyrolysis technigue 
Dr - Jmirnfl 
IN - Kato, Acio; Nitta, Koichi; Hirata, Yoshihiro 
CS - Fac. Eng.  Kyushu Univ., Fukuoka 812, Japan 
So - Nippon Kqaku }aishi 1B3), (10), 15446 

CODEN; NKAXB8 ISBN: 0369-4577 
py - 1983 

- Preps. of CaO-tab–1ized Zr02 powd?ra by spray-pyrolysis and their 
sinterability were investigated. ne spray-pyrolysis of EtON-water (2 
vol. ratio) 60Th. of 2tO(903)2 and Ca(M3)2 at 950-i15O.degree. gave 
cubic-Zr02 solid soln (15 and 20 mo CaO)or tetraoaa1-ZrO2 solid 
soin. (10 mol ’e CaD). The powders consisted of hollow particles or fl. 
(1-S mu) - The sinterability of the is mon CaO powders had a max. a 
spray-pyrolysis temp. of .appn.1050.degrse. and tended to increase wi 
an increase in the can=. Of spray sell. The powders ’repd. by pyroly; 
of the Join with £0a24- + Zro2i3 >o55 mol/L at 1050.degree. gave ent 
with relative densities .apprx.90 by firing ,t 1500.degree. for 2 Ii. 
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SiriterabiFity of Caloia�sthbIRted Zircoflia pôwdees Prepeaed 

by Srav�pyrOysIS TechnFoue 

Akio Kaot Keichi Nn’n and Ycehthixo HIOAtA*** 

D.ftoflłie..I  If AØ&ed Cheaol’y, FecoUji of E,gieO,iiig X*he 
Hsaoza, mgoaia, FetiosOfr$h Rfl feshe 

Pnnd Id,I,el Idephy Irekaa Ud.. real, W9r’ 
1O Jia 

"’ Presea4 ddfla2 Deri,,w,th Of AbOb’d Chom&frj, Fec,t’y of 
llos naetg KogoMne Lrotait&ily I &0, OtG. 

700 Joa 

Prepration of culoja-atabflized orcnia powdera by speeçv-pyrOlflia ttobnhue and their sin- - 

terahilitles were in-festloated. The sprey-’pyrolyale of ethaooL.-watr (2: 1 ia vol.) soluidoux of 

ZrO(NO,).

 

had at 95O4&C gave duhi-ZtO, (CaO 17, 2Om41%) or tetragrnxel-- 

Zr.. (CaO 10 tol%). The powderi alyietea of hollow no fia]te plrclea (’- lam).The 

sinterabitity of 15 ano[% CeO po,,ders showed a mo,tinhIm at the spray-roIyiil temp.oatMze 

Of around 1050CC and wutda to loeresa with 40 norejet It the IIIeenthtfon of spraY toluitioti. 

The V61dah p.paxtd æy prolyto of die sc210dn ath r’+*Z >O.5sraolfl at 15C 

gave sloitered bodice with relative (lensitics above 90% by iriig at 150C lot 2 b 
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Rapidy solidified neodyrnia-rabiljsed zirconar coatings prepared 
by DC plasma spraying 

KA. Khor , J. Yang 

Sc/roof ri UPS. Nantrog To tIirioItfrl t/’6ae:si:y, Niv’g Arr I. Si’gapre 63 O7g Shgap’e 

ltceitd I eldi On. aetapted ’I May 1997 

or ho p1ta sos In elf alloys is orwow ill their appltoos as advosted Subdues 
tougher Log is d,pendem on the IA ractcaistics ’nor, at ta3tfi he tetragodar ziotonit as: 
54 the to bit aitd Wononal 5h1a545. This p aner presoMa the prepaetiao or oeodo3iia.st2 

!gs by Palms, Spraying.The amount or fltcdnia mnd from’ tnol.% to johnshes, II 
o was Pal by p lorms Or mechanics] TimnE and thermal Plasma neta sa 

in the rapidly eoIimsd meterial  The tetsagonal phase is stabilised %an 2o7 real is neadoja is added, There 
eWdenee that eggoesta (c ioutettlon It 40 ertrdrrnd wild $OItuc1Iu Of the taragom1l it in he cectpoiiopaI fords, 4-i aoUn 
NdaO3 This extntdd solid SOIPtIOlS series was brand  to be rather unstable tlpoa hrath’g add site _Io lra,,uformatie t eMs 
obsenad dating "ares, Traooknuation SO li cubic phai occurred anet teat tlealmeiot at 14C0 ’C ror ’Oh. Howeesr, at 
8 mel. % I’m 10 and  R. neo4aa (aa’sprayed ccs thiE_ the cohie phase is siihfiitcd FleaL ortmeuc at She handsome (Ia ’C) 
showedtlme here abuld be some anntjuts of lie noa-uransfoet.,ble il Phase. The eTnOL’OI of aioaoolhsiE Phase in she student is 
tower than 11, site fsLoek ameba siiggeslMt that further stahihtsaslon 01 to, uetragona( Dbase (ahich reflected batter then,icsl 
homoseMLty) is aehiaceble ojth plasma-spray raposiojog. 0 199’ EIteler Science 5k 

KenasarSjv Plasma ksfl Mlcrculs,),iere: flemrth hunit, couirts (7Ff); Partially stabilised s]scotda.: iraottia NeO4yrnia 
Rare-eat II’ eidcs; Phase I rantrorpihts ion; Hear Insiders: Powdt, Pt h3tkaI mi]]lug; X-ray liftoedos Zt05_N45 0, 

I, introduction as CaO MgC, CeO, and t03 are added to zirconia to 
Prevent catastropisia eracldng from the volume changes 

Zirco,hia (Zr02) booed ctramies are of tectaoologicsl that accompany the tetzaEonai-to-monoelhrrio [-ni) 
Importance as advanced stneotund ceramics because or rastsfonnacion Howver z/ttonM fully stebthcod with 
shalt enhanced Irature tongl,ncs comparod with sil,n assider CitO or MgO has beta shoi to be destnbi]sscd 
carbide (SIC) EPA ulus,Mjum oxide (A3;O,) [1-3) on thermal CeUog above 106 C 113-131. YO-
Cosings of zirconia alloys are utilised in 11igh.te,npsr- ttahiliaed troonia is stabihised domajd5 tIne molting tess-
stun harldoxforness as thermal barrier toatio,gs (TBC) perange butt also encounters the probleni of deetablil. 
0 COWtttr hostile operating en’dronmeots and boost saffon when it ftaballsed by the mineral constituents in 

euer)’ efficiency In engines 4-1. Several techniques fuel oil [I 61. 
beets employed Cc &pcys)I zrconia-bagtd eonJg; The share idurad transformation of the intlasteble 

rises, include electrochet,sicat deposition, radio to tetnonaI zir000i a into the asonoclink phase it finds-
queticry ion Plains, aol-gel  rat -ion implantation mental to the high rotgMtes of partially stabihtsd 
and pleasant spraytog in  (2). To plasma-spray tsch. airconias (PSZ) last isa made ItS C.TanIIC an importatie 
niqot has else advantage of economy slid ceejeracy in material in metly ecIiosoIogicah fields [il-I 9!� The phase 
the deposkian oC (he TRC. Cubic phiace osa bi2the such rrailir of she wet anal (0 phee is inopoed by S 

teries of Iactoes tilcit as type of stabiliser, the oncen-- 
- cerraupa(tdi.ss euLhor. nation or the ntzbihlser, grain size and adders 201. 

n574t,,,eI7ain Itt3It. i-c a 
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ci, iten t InAlonsurry o  cali tiona are M O em plove d - Is In The case of Yeshüna It  El]. ¶24.2 
CaD, Y,O, and CeO. [:].’ Thare is hcwe’r ]c,orest instrid or ihe 200} neaks. 
Io the !arrilaron ormclaftabk -ZcO. phase in addi6o,, 1n the presnr itwescignioti out at(enlpC to Corn neo. 
to the stable c ob 9 piase. dnna4tab]s!1 nuouria eoaLin by plenum smitn. 

The fl’DrNdaOe phase diarnam prescned ty this approach enables rapid so]idiliealion rates 
or 

Voa!iimun at a). is sundar to them 01 other raxe_tarth - 106 K t . The ke4sioek is prepared by a con,binatoa 
oxide/zircoLlia systems produced by rapid so]idificatiosl of mManieM milling and plasroa spherojdisation that 
(Fg. I as  (:33;. HoI,vei  -, Anddekaya itid Lqparo yi2Os rapidly so&Jifed Thisrp.tlrvcrw*s and e2e044 
proposed a ioiaJ]y difi’trent phase diagram and suggested motional homogeneity. Mechaoka] milling (MM) is 
Olin a ],yroc]slore Urooture (Zr,Nd20 it formed irtead high energy bell nailing procs where the particles are 
Or the moire structure. The pyrrhiJore-man phates am subjicled to repeated Impact whit], fts011s It continuous 
nEIg-ra,Ir.. ode rc nation; 1241 Reran] studies on frap,uotati on-teen xigg ycIes [I - Processing immet 

SlInter that by the Icrina ci OS) or a I State, I is non 
Inn iOVLtS hic 125-271. TIter, are also diartneas in the 
tQfl) i iIil I WL U I I hc punts Of vanEoth additions or 
Nd.C)S, ’I]iLt ro tu-ibuted to the preparaftoo eth-- 
ni u. amod,ag into a S p]555e IdLution for content -
o,inin the IeLaOIIaI and obiC phaser ma 
delln?irn or ttw OJItOWIC of 00* and Ctragonsl 
phasri is lssorc act ore It when the t 400 } peaks are 

Is

 

On 

2,0. ([d’j ROts 

IN N,O, wt ri 

FLA I. pesos dtbcuo d I as Clo -Nd P1 too., hai.4 an 
hall  Ve,ó In) ace at If  1"J; cisc Andschsktv, cad 

Lnta IN. 

and, ball and bows material, mi]fl,g mine-- 
millin4 time, The halt-powder-ba]] o]lisions 

be fllh*r by bztfng In,- coest!eoenrs eec 
contact, (otining sold welds and bui]ditg up 

in the 
alloys, an synthesis of seveni iaten,Iet. 
parotion of stanocrystalline materIals antI 
composite systems and oyen for the bunt -
tags in, rLei,t years ISO 323  R.c.nel; 
ic aelid solution of zroonia sinbilitad With 
and Y,O, was achieved by mechanlosel 
The present study utised the mco]w,feaf 
es to measure a ,aniormlv mixed nowder 

sation. The p]as,,a sphoroidised powder wat eharacw-
ised and subeeqututly be one a flC plasma torch as 
fredstock to prod,tce 2 beforor cotnfl. 

2. ExperImentel siethods and materials 

The stairLing materials ti’s pure zirconis. ZsC, 
(99.95,l;’CtIc, USA). and pure neodymia, N0205 
(g9%. Coosa USA). Th%c powders have you averaje 

siZe of 2 bond do dflea,tht s!dtb a letter 
particle-size atsLysti. The properties of the raw pyJdcrs 
are shoui in table I. The neodym]a-tircouia celtinics 

Tblr 
CEltwkAI analysts of a ZOO: td Ni pct4n 

Pawdee pith’1 tmpsjrtIki ?dnle 4aa 

p995% At O0I s5 p’s 
shoo 

Pn OMOI% 
TV 02% 
11 0.03% 

nawAhm I, my <0.51% 2 23 era 
1114,0,) 

Ma <001% 
in 
V 
Yb colic 



[J 

p 
SEP 0 2O] 1 1UPM LAP I410-71M 

3! �!’!LL.0 r,c 7..’i 

Conferees] 3 to ’CL It, S; one zi :oiith if L roarl:111 the phase steatite Tel Phils M H U 1820 
mo a odin1 C I I Fit b d d dcvi le Mineola do. Its ire> riaFtLood X RD £5 I C]]. tVLLS USed for phase tisrcteii 
dymia is care The powders were ItiechuLli caR V mit led run. The phase analihe Vas FaL� Conned using N hthred 
in the P  piCnetnL’y mlU ],-itscls CesbH, Gennaov) is Cu k, ra5etiaa at 45 his 211d 30 of The ’S range froAl 
a zfnia bowl w rh commit ber 

ThbIe 

2 Ncre the ofil jo W. was Covered is a ainhosedurs Still speed of 
necha siczL milling potentials The rarbef powders were 0.’ mm -3 The presence of the cubic pbase and tetra-
anatysed by means of an XrcLy diffractsmatat (PhiI,, gone! piston is confirmed by ’(RD by using Fight and 
MPD IGSO and a SCZnI}1Lg electron illicroseope (SEM) (004) ptaks. The amount of monoetijac pliasa Was 
enabled obeory alion of its at, rig Ce structure of the stoniest ficandfifect to the slashed 1341, 
powdota and eoatmng. The res&ts show that a nuilling II U) 
speed of 200 rev mn was suitable for the mixing I) 
process. Consdenb]e amouo of wear on the ns 

, 

VaClII)t(llf)tJL(lll)l 
rook p!ace when a infinit speed of 300 me lr.in was where 1.(h I) is the Integrated intensity area of the 
employed. Fig- 2 shows an SSM micrograph ofas-milled (lii) peak ormonoelinic phase 

( 

I I) ii he integntcd 
zirco ola-neodymia POWdOrL and Fl.o show-s the intensity area of the (I 1) peak of the monocknic phase 
amounts of tetm;onal ad n*p&ink p1leses in less 
’Powders 

sod f, I)) IS the neorarM irnai,si,y srfl of rim 
with cesect to the milling duration, peak of Use Letragonal phoen. The volume Iracrion of 

A 40 kW IlLennaL plasma-spray system (Miller the otonoclinic phase, V, was calculated by [34]: 
That WisoirS, USA) was used to malt and spher-- 
oid;sc the mOI& poWders. ThbLe 3 list, the pfatma spin 7, 

- 

(1) 
parameters. Heat treatlner.t at IdNeety and 14O0C for (i_0.3JIXI,) 
10 Ii was perfenued on tIre plesti, a -spheroid 5 sed powdera

 
defenses e!ecLron as icros000y (Catnbcidge S3) Was 

used to evaluate the margins constriction of contrast 
Tabfe 2 and powders. 
MLLacdnsl ilf pehasceLers 

MtetuaeM mill de rianarary aIL(Pdich P-fl 
OWI na]tsIW FIA Iffy sabificed resais 

itt matertal sums,confaI itt? (LaIrsgoaat 
&coria sei,rtyshaLo 

gains spald idI ‘L 350 rat nor -L
Mifijug atesosphwe 
MPiag 

3, )fltaa4discussion 

A). Fforna-sphervirJtse4 ZrQ,-,Nd,Og poIQrkry 

The poetic wte initially mwbaaica)Iy milled for 
K. This milUng duration was basmi on the results 

Pia, 2. EM c IM 05ii05 of atadU4d ,)iceLsia-needpija p*rt 
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PlO. I. Amoini or woto hoc hi 4 mui.% u0blui. p0wUI as a ft II0fl r wiIr!m9 

psniele-size enaLyser(Attaiqttic 2, Fitch OeLmau 
pJna 

GmbH). Table  lists the;, 4 X .od He values of 
Papers EAL, prwlvs); 9.1 I’ll A,an (SO pii; gf Lie powders atlar pasoii shtrcId isslion, where X, amd 
kitliEry so, (prcsItI; os to £aRuth IG pst Mark 7 am the ernrnrnts of cahic Red eragoaeL zrcooM, 
Puwder raid mt. 20 eThIC’ resrcth’oly. Th ar-mraped ZrOrNdaO, powders with 
Pwdff iflktioi’ Care 1au.c,,r1 
Cathode ipa 7ho1isttd.i1i..lrn Ts* 4 

eaeoak raid, 
Psw,&r citkcllai dliii Olettiad ,l4r 

(or5 at pla&ie_ephercdiis ZjOr4o5 

AnCIM,�ac 
) 

V. 
) r  

Shrevaeutwo lose. sets % state "Waawl 3644 ow so ess 4244 
3 .ssvL% Nd505 mrs"Am 0824 OX 1J.74 1&3l 
4 moi.% Nd,Oi fl_!iYa4 910 0.00 Se .50 I 4.66 

stressed he he pram s.zyäsate jterSEcd p0’ ai-.pS 325 0.aa ge5 l2 

den with respect to he ,njllji,g durvjoui (Fig, 3) Fig 4 mol.% )IdaO, aprayad t02 0  00.30 liii 
show the morpholtgy of the pInIa_sphezoidised jessw I a,ol.% SId.O,.Ia.spwyad Li! 0.00 ç5’ 1.05 

de,t The ephero dsec powders ranged from �S pars to iIOL% 14d505 araYid 8 .6 90.14 0.00 13,46 

10pm. The pe,ticle si2e wasdeLcrmine by a hat 
08 QL NdSo] at Votes 2.37 ,7.45 00 05 

F9. 4. 50L4 wwmnmo1pIainnh.r.Md rcvS*-00vynt POWdarI. 
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I, I’m  Nd O coltacr dcmorrhsmeflcc Acrd (CL °, ObUfl’ed III 01a pohj shed Can 
pha sc ad no u hic phase. Tile merengue phase be ir,provecl with proper select tolL or the powder si2c 

critical Ofznconin for each coitier Ira Lion of N is range - There was a si&gMciic emblem in III anlo oil 

larger then cli at For the same amount or ErO2 P51 ii or g,o ccli nk plus’ In the plas nta-spraye co3Lin gs. 
appeavi that the slabillaojort effect of billol in flat as [lie xi,, X. X, and V of as.sprayed ZrOrS d 20: 
enchants as that of erbia. coatings ate listed in Tobias. This as-np rayso 

The as-sprays a Zi0,-Nrd0s powders with 2 to lrrr),-4,bd,<Jx ccathw with 2 so 7 mol.% Nd,Oa reflect 
7 mol.% N0303 were composed ormonocUnic and (ecra or totragonal and nonochnic phases and no cubic phass. 
goctal phaises And no cubic phasi. Sonic teiragonal hot the amount of ntonodth* phasa was 2TeatIy redunc 
ZiO Age to site cs*ie phast afler heat comnd seth the spharoldLses] powders, as in the cast 
treatment at 1400 C for IC I’. The amount of inoct celicic of the arorErsos syslem 135). The S and I 0 owl. 
phase in as-sprayed powders decreased signieantly as Nd 203_scabi ned zircoclia coati ns have approilimtel) 
the neodpaia concentration increased from 2 mol. it 100% cubic phase. Thus, the fluxes relationship it 
3 tnol%, The as-sprayed Zr02/(4-7 rnol%) Nd50, pow- a.sprayed Zr0,-Nd203 coatings has a good agreem 
data hc’ve 90% tettiLgona] phase, Sebseqiseot hear wClh that in she 2r00-Nd50, bMao syscm ;hMC 
;raaemcnt (1200 ’C and 1400 ’C, 10 b) of these Am diagram at room tansperature proposed by Yoshimurs 
diniassabi used powders revealed the t�*c phase traits- At  at [23]. Again it is drum different fcc as the 
rontation. At 1400-C, all the cesspool phase had phnse diagratb at room temperature svggoste 
ira,gTormed to cubic. No tewagocsal phase was round by Andrievskaya and Lopato [24] However, Was the 
in the as-aprayed ZrOjg, 10 ’II Nd301 powders, Zr05-Sm.03 system 36]. annealing caused a significani 
instead the poivejers consist of cubic phase amount or cetragonal phase to trancronti to moitoelinik 
N 91-97 mot or) and .very small amount of monoclinic phase evas for relatively high content or Nd20 asahi. 
phase l -cg mot .%. Heat treatment caused additional user, such as 350 7 cnol.% >ld2O,. Especially. annealisci 
cubic phase to form atthcs cad 30 jeol. 

% Ndm0j-srabiiisid zircosija Coating! 

S 

32. Plosi -spited ZrOrNdmOs crzzrieg, 

The plasasa-sprayed ZrOrNd,Os coatings raealed 
good melting cbarzcteristics and the dcired splat rurnea 
ion’ upon impact Fig. 5). The fracture surface at the 

coatings showed microstruecures tins are consistent with 
the rapid soIdificazion process (Fig. 6). Some porosity 

at 1400 C for Job also induced formation of largs 
sonexames of monoolinLo phase Is, the 4 mol% 
NdOrZrO3 coating, the intsneity of the e(400) peals 
was decreased and that of the peak at about 29 ’1.9’ 
was unchanged after annealing at 1200 AT for loh  
Cubic phase nciflt be founed as thc rpsnsc of tcctft_ 
gonal phase arid unfortunately its peat whe probably 
over’apped with she t(004) peak. Cormsoosdingly, The 

Fir, a. Scroc, ar etpraft 21 111 s,oL% scotch, contthg. 
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pig.’ Vhnie su[tse If eo.,pnyw *c105n-4 oteLea 111dra, coeclIe. 

S - 
Pbat vp3$ititi, of zrO-NdQ QIip 

SI* %(%) ZC% Z{) V%) 

1111.4 Na,o �’-Spflyd 43.31 b St63 55.04 
3 seL% ente, u.nyd 10.36 0.00 el.64 ILfl 
<rnl,A Nd,04 &&pny 24 0.02 P7.74 Ltt1 

ml.% I4dA a,-pyc4 0.31 &o0 ’A1 0S2 
6 1.1 % Nd40 a&4p’tyS 140 0.00 97,5’ 5.01 
7 niol.% Nd,00 ,’.prayed .44 v.00 Otse Ui 

mo1.9% NO -p70yd 0.10 010 001 1J2 
thØAO)eprflS AX Dow oUt 0.00 

Am decrea,ed in some of the term 
Additional itortodmic chase WAS 

or toirtEolsal phase di,appeared and t,oi}i cubic and 
monoclinic reaks cnicted In the kay oToIe above 

phase woe Itnijer s’netaased % about 76% 
In zfrconia coating with 6 mol.% ueodyrnia. ansutling 

at I2O C edtoce the iucemsiryof he t(4&O)sk ocod 
the 0(400) pk apcu.d (FA& 2). Similar to le tasoh f15. 7, XRO poolile & os.sprpyod ad )si.Ireitod Zsr4mL% 
obtained to olsgmaecnacd eameta�æmntha caatln It onnlars 
[,DJ, "’I’Llad St 14U0 t promote tat asetusion 00 
Nd" sod &is,d the ovenaJ reooy1,3s eaazaet of flee 
teLragpnal phase to sevtgate to twn ,ieod3inia conteon 
reØrnes  IN inadn  and ],jg;’es- 02,d But an amottot or 
m000vlinic phue famed niter ameling woo muoh 
Mr8eT than Iloai orthe 6 u,,oJ.% sematia�zirconia tonnng. 
lie R and JO mol.% noexlyfam�orrerma caaaangS 

deonoasirated similar ratwms to the s,xzaci,�rconia 
coatings in the XRD profiles oar nnneaiing (Fig. 9). 

.Anoesling at 1200 C beloved well extent of Nd al 

dlffuslaon in the eoaUngs. farming t0lrapna phost 
(lower noodymie conte,,t) aM cubic pinse v’itl, hihtr 
xteodmia comnot than that of wgina1 cutjic pheje 
formed in the plaamE4pray process. But the oewly 
formed anoragonal phase did Dot ttaitsfotst into flIDOO 
olitiophast upon caclitig because orthe rsatve}y higher 
neodynua content than the level for tnneformabI�tera- - 



El 

209 3 23PV LdMt 5J2-43-L99 

F - N-. I CflV Te4\t. o-1r,1,j23.c.’ 

at5. 8 )aD peJik or w,upmer ob Livl.i robes ZIO-6 
NdiO coaltoe. 

g000l phase. The diffusion ofNd , 1400 t appcaLe 
to be to substandal that the nodymia content of the 
tetragonal Photo was sufficiently lowered and the tetra. 
gonaf Photo Ittssronted 10 it otioclin [C Phase. 
TIotrethee. the t(400) peü disappeared ftom the XRD 
pattern and mo,toelimc chain pereentage increased 
comment M:anoiouk, the tieo<Iy]ta caalcx,r of the 
reu2axnins cubit pEtite was increased, thus resulting in 
A shift OF Its c(400) peak to lower angles. This indicates 
that dEcomposition of cubic phtse occurs when an’tea-
ling it performed or 3400 C. Therefore, it aao Shows 
hat the letragonal, cubic dital-pItase Reid at Ugh teat-

prawee should be much wider than that proposed by 
Yclitlnttra at aJ. f231 However, there is no illustrate 
structure was detected in the annealed ZrOrNdzOJ 
pa wdas and coatios in the presets t bemsecoldiken. liEs 

stJ)t IS a)so quite d)fferenc from 92car at MxdrMnkey 
and Lopato 124]. They used samplespupated by solid 
solution siatering at 600, 110, 250 and 450 C btjd 
for 1 or furnace cooled, and found the txistence of 
pyrothlore structure eves For relatively low Nd C 
content such as 4 real Is Hd,O. In this study, ppo 
chiore stn,otvre has not bun found even in the 
0 onol.% Nd.05.stabilissd zirconia coating held at 

1400-C for a longer Hflie (101h) and furnace cooled, 
Thin may imply that the instrumenting siructure has 

y comparing she monodiolo pŁtase content of 
ZrOs-Smps and ZrO11120 systems at the 
as.sreycd rctndjnoa aMJ site, a ’203j[nfl. SI SOOn?’ [isv 
the therrna stability of de, ZrOrdO  circus is even 
pnoror ders that of ZrO-Sns5O systems. 

NO. I3Bl 1. 19 

*eot 
wee. 101* 

ifl&IE4: I tOrO. It 

sItaO 

Pig. 0. XRD pnjt or a ’-’prayed sad h tooaI ad I to m.% 
waIklg. 

S. 3. £471!ire parcnse ron 

Pig. 10 and ThbIE 6 shows ifog Lattice P0fl12*teIS or 
Lee tetragotal and obk phases in as _sprayed 
Zr02-Nd103 sphtroidised powders and coatings as 
roam lemp,raaure TSa, tortoni paraTheten Von, co in - 
sourly with the content of heodymia. It odloates that 
zirconja and neodymia brined a complete solid solution 
in the compositional range studied 

Fig. It rho-ag the tetragonIitieS of samples froth 
Nd,Os-stabi]ised ZrO, spherniditad powders and 
platma coatinas. The seagooaIitY of eircooiu from 2 
to 7 mol,% OCOdYEDU gave a Enoar ItatIOn,h,P viitft the 
ocodynlia content 

C/o  (tetragonalfty) t, 1.0199-00019 x (Nd503 lnol.%) 

for 
ga 

aSmsa rottlings 

c/CE (teuagonahty) 1.01 6 -0.0017 1< (Nd101 mol.) 

I’m spfleroi’dised powcrs. 

The valuet of 1.0199 and 1.0196 am she tetraontlitJts 
or the tetrag000l Phase for pore iireania obtained by 
the extrapolarcot or the linear relationship lot die 
Ndp,-stabilised ZrQ, rasmsprayt coatltogs and 
soheoidisd  povder, respectively. The tctronallty 

c,ems& sotJ, and NdzOa foregA and In= abThPtlY 
approaches the saint value as the cubic one (1.000) no 
8 n,cL.S N405. 
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Jiar Tolhilt hcwcan Lh laLcjc4 part ncadyftai s’:uI 1mm 2 to I,I.%"ecoolpt powda 

tdnorth
 plaam..spra,d cOattnr 

olOjotht 

Nod>tia ONIOL11,16 powdeta 0S151 05054 10199 6151 41 CA 
N!thThI tl Lth re 0.50055 04572 .0006 0.5I 7 0.1 I 

3,4, 7kan4rnwb/to  ofrerrao,,a/phase Fig 12 Ed LM Soonja coating conCainha 2 moI.% 
1 join crushing an4 grinding Ld to ao rncrase 

The eWect of grinding on he trtsfoxi,inbfl5ty or the ofrnoncdftnic phaw by about 28% fr ia54 to 635*, 
totragonal phlsa in ZrO_NdO Doatings is Shown to hl’on To sig’oificant cliornge in monocliojO phan Mth 
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Fi 22. Rderwoapi; wwem vao tOOOLSe of ooehr1t ph.a in the 2041110, l,StSjiL 

kpgr ATRAITA time, The rct000clixiic phase wes sploeroidised powthrs And plasma -sprayed 000tütaS. The 
as,tostd trcJD J.s6os to 27.6% after 3mrn rigoious present results chew that "double melting with it DC 
mding then saturated to about u0no with pro]ongcd plasma flame helps to achieve enforced solid soltiion of 

eldedung time even to 0 can  Orinding did not traIts- the itlra�onal phase and chemical homogexiefty in 
torn the istraonal phsse in tltt 4. 5 and 6 mol.% rapidly solicit rouni thus giving better stability 
Nd.O,-stabilised ZrO2 coasingi. This implies that only to the phases it plastaysparained coalin. Unlike the 
tot toon-translosmoble tàtragoaul phase I is preser.t ill ZrCoIIaerbLa and rconia-sinarj, ste4fls the terra-
the 4, 5 and 6 Inol.% ne*dytniastahlised ai000nia coat- good phase in the ooatins was otahilised up Lo7 moL% 
,it The 2 mop, neodynia-zirconia coating load pcodtia instead or 6 moL%. Upon thermal JAI 
Approximately 4L56 ttol.% I  phase and S.07 mol.% t and cooUng, the tetingonal pliant was lot stable and 
phase, and he mol.% neoyni{a-jrconie among had 
77.66 Frol.11, t phase and 11.98 mo].% t phase t_c Aid t�.jn tya,,sforrotalions took place. respectively. 

Even in plasia_praytcI zir000ia coaliugs with high 
000tent of neodyrnia, a large Portion of the cubic phase 

4. ConIusions rapttanncd hoto the tetgonal phase when anseled at 
1400 C for 10 K A large amount of monodinic phase 

The phase relationships; in the tire oina-Ioeodymi a tans formed in the samples cooled from the high atones-
binaoy oxide sysrem wtra Cemained irs’ trrMg plasma- Ihtg foularmalso the ptesent results show That Nd" 
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PLASMA SPRAY COATING OF YrrRlA-STABILIZED ZXRCONIA 
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AbflratofJP llflSBM (A) 
PROOLM 70 BE SOLVED: 10 provida a YSZ plasma spray coaflg netlio<1 to obtain YSZ(yWla-
stabLIIzed zirmonsi sprayed coating high In adhesive strength and bending strength. furthermore low in 

� a You V’s modulus and excellent in theym  convert resislsnca SOLUTION : This plasma spray coaling 
method to otithin yttlia-stahilized zirconla sprayed (i is he one in Which, on a base metal, raw 
material powder 4 plasma-sprayed, Which is obtained by mlxJ’ig 5 to 20 vol .% yttia- stabilized ziroonla 
powder made Into a holiow sMpe whidh is abtc by gas atcmizoian itt yk -stabLzed zrooTha 
powder which is obtd. by melling and pulverizing. Moreover, On a base metal the later yti-sabiIad 
zireonia powder ia plasma-sprayed to have a Thickness of 0.05 to 0.1 arm, and thereafter, the former 
ythia-stabulized zirconia powder is decline prayed  
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 
DIVISION DE NUEVAS CREACIONES 

2020 
Bo9otØ, ft C., 24 its septiembre de 2009 

Doctor 
Emilio Ferrero 
Representante Saint Goliath Ceramics & Plastics, Inc. 

ASUNTO Radicacion 05-11845 
Tramite 002 
Evenlo 001 
ActuaciOn 430 
Oflcio I-, � 
Folios 003  

Patents its Invention 

Vie Nacional 

Via PCT (fase national) IJ 

No. Sol, International 
Fecha do PresenteciOn Inverral. 

Patents do Modelo its Utilidad fl 

Cap. I El Cap. II C 

PCT!U S2003/024541 
4 do a gas to de 2003 

Como resultado del examen its fondo, reatizado con fundamento en el articulo45 de Ia 
OecsiOn 488 de Is ComisiOn de la Comunidad Andina, Se Is comunica: 

OF 1. Documentos eatuftdos 

1.1. Desci[cion: Folios: 51 a 58 tal coma so radicO inicialmente 
Folios 98 a 109 tal come as modiflca el 9 its 

septiembre de 2009 
1.2. Reivindicaciones: Folios 59 a 60 tal coma as radico inicialmenlo 

Folios 110 al  tal come so modified et 9 its 
septiembre de 2009 

13. Dibujos: Folios 61 a 85 tel come Se radicO inicialmente 

1,4. Prioridad: Fetha 13 de agosto its 2002 
Pals Estados Undies 
Nümero 10/217523 

2, Modificaciones (4rticulo 340. 466 yArT. 22 Treto, POT) 

Se aceptan (as modificacones realizadas par & solicitante toda vez quo no arnpJlar, el 
objeto inicial do to solicilud. 

Expodinto 05.116 26 a s.puembre do 2009 



3. Objeto de Is invencion 

� Titulo de Is solicitud (folio 90) Pelee Ceramlco Globulizado con Plasma 
� Las reivindicaciones I a 8 do a solicitud on estudio Se retieren a on polva do 

diOxicia cis zirconio quo comprende diOxido do zirconio estabilizario 
quimicamento unifomw, on donde el dioxide do zirconio sate estabillzado at 
menos an on 98 % an peso an Is bass cristalina tetragonaf, clicho poAto estÆ an 
Is forms do particulas osencialmente esfecicas, toniendo on tamano do pa,Wcula 
do monos do 200 micni metros, a men Os ci 75% de riches patIculas siendo 
huecas, 

� El anterior produco busca enconUar no zirconia estabilizado adecuado pam 
user coma rocubrimiento contra ía abrasion. 

� La ClasificacOn Interriacionat be Patentes (IPC) para esta solicitud as C 23 C 
4/10, 

4. DeterrninacIon del Estado de Is Thcnica 

� La looM que so ha tenido en cuenta paw deterroinarel astado do a teonica Os 13 

� do agos(o S 2002 
� Tenendo an cuonta a roche indicada so realizO Is büsquoda an el estado de Is 

tecnica de documentos relacionados con Is solicitud encontrandose los 
siguientes docunientos mØs retevantos: 

Fiscal  do ND Documento TIOsIo 

Effects of Spray pyrolysis conditions on the 
Dl Yoio Kyolcaishi character of ytlria-parlial stabilized zirconia 1987 

Sinterability of caleistabiIized zirconia 
02 Kato Akio powders prepared by spray-pyrolysis loss 

Rapidly stlidified neodyrna sthbilized 
03 K. A. Khor ziroonia coatings prepared by DC plasma 1997 

04 US 2535526 Stabilized zirconia and method nor 26.12.1950 same 

DO US M50184 Hollow sphere ceramic particles for 
______________ 

22.05.1984 
abradable coaUnq 

DC WO 0245931 Pr scandalcon)a powder o-a 13.06.2002 
and Imprlloyed 

oved theal barrier coating 

S. Anilisis do patontabilidad (Articulo 140.486) 

Anoxados los documentos pedidos at solicitante, esta oticina los estudio junto con los 
exÆmenes emitidos an fase internacarral par Is autoridad do bisqueda intemacional 
(opinion ascribe) y per bb autoridad do examen preliminar internacional. Al respecto esta 
ofioina està do acuerdo con los planteanientos esgrimidos an dichos intormes. 

Se evidencia qua el documento Dl antieipa totalmonte ala presente solicitud, toda vez 
quo contiene lodes los elenientos quo caractorizan al zirconio de Is presents solicitud. 
Lo mismo sucede con at docunento D2. (Ver folios 33. 34, 46 y 47) 

D3 enumora el rnetodo pare producir & oxide do zirconio; no relaciona Is eleotrofusion. 
Sin embargo, las restantes etapas si eaten conterupladas an Is anterioridad. 04 
onumera on proceso pace estabilizar oxidic do zirconlo, 10 mismo quo 05. 

Expediento 05-11U5 25 fl ssptiembre do 2009 
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06 relaciona on melodic para estabilizar Oxido de zroonio con cOmpUestQs 00110 05 
quo so relacionan on Is solicitud. Obseneso qua lost pasos son an esencia los mismos 
sobre los qua ser solicitor protection. 

Si bien 03, D4 y 05 no contemplan tones las etapastn tecnico encuentra evidenle to 
hallado an Is presents solicitud at combinar !flQ cualquiera do estos tres documenlos 
par aparls junta carl 06. 

De to anterior, as encontrarsa qua ía presents solicited carece de Its requisitos pa,a qua 
as Is concede a) privi%egio solieitado. 

6. Conclusion: 

Los requisitos its palentabilidad do Is presento soncitud as encuentran afectados osi: 

N’ DocurrerIto W fReivndicac,r’es aiectadasafeloa 

01 Yogio Kyokaisb 1-4 

02 Kata kio I  NiVo 
D3 K. A. Thor 119 Nivel tiwentivo 
04 US 2535526 1-9    NveI iwerii?vo 
D5 US 4450184 1 1 -9 Nivel Inventto 

06 WO 0245931 1 Novecad 
Nivelinventivo 

En cumplimiento del articulo 45 de Is 0oc&On 486 de Ia ComisiOn do Is Comunidad 
Andina, Se IC Indies quo dabs Oar respuesta dentro del termino de SESENTA dies 
wntadoe a partir de Is feeha de notilicecion de ía presonto comunicacion. En case de 
no der respuesta at presents requerimionto, 0 at a pesar de Is respuesta subsistieran 
los impedimentos pam Is concesiôn, Se denegara to patents. 

Notifiqueso el presents olicio conform a to dispuesto an el numeral 52, literal e), del 
captulo quinto del titulo primero do Is Circular Unica W 10 de 2001. 

� 

,4tLt Ca e vir 
Jefe de  siOn de Wuevas Creacionos 

Coccepto TEc*o. 3340 
Examinador Tcn!oo 202003 02 dci 
El ontedormquerm(ento Tue noYiado porac/Oa en lists, do fecha __________ 

Expedient. 08-11045 25 de s,ptienibre de 2009 



Industria y Comercio 
TE N DE NC IA 

REPUBLICA DE COLOMBIA 

SUPERINTENDENCLA DE INDUSTRIA V COMERCIO 

RESOLUCION *57971 
Par Is cual se Iliega una patents do invencion 

Rad, PCT/05-11645 

EL SUPERINTENDENTE DE INDUSTRIA V COMERCIO 
an ejercicio de sus faculledes egalos an especial Se tea quo as oanf,rieron en ol arVcv!o 

3. numeral 30 del decreto 3523 de 2009 

CONSIDERANDO: 
PRIMERO: Que Is solicitud do patents do Invenciorititulada POLVO CERAMICO PLASMA 
RDONDEADO, quo corresponde a Is solicitud insemackmal PCThJS 2003/024541 do 
fetha 04 de agosto del 2003, tue radicada an esta Superintondencia el 09 its febrero del 
2005 bao at numero 05011645 00000000, pars quo Se dØ Comienzo a Is taso nacional an 
virtud do? Tratada do Cooperacion on Matoria do patentee PCT). 

SEGUNDO:Que efeoluado a( examen Sefoimsen cuantoa W roqLAsos que del ljenarla 
solicitud y climplidas las exigencies agates, as ordeno publicar el exUacto sin qua so 
hubierari pre8entedo oposiciones per parte do toreorot. 

TERCERO: Quo at articulo 45 its Is Decision 486 its Is Comision de Is Comunidad Nidina 
eslablece quo: S/ is o5cina qecio??a/ ca7pet9ote encoobvra quo as ThvermiOn no as 
patentable o qua no cumple con alguno do los reguisisciA es/qblecidos on esta Oec&On pore 
Is aor?cesiOn delosesame, to notfficore at solkAtari(e. Este obcrn,espan*rehnotcacIOn 
dentro del plaza de sesenla Stas contedos a pa#irde is fecha do Is notilcacion. Este plaza 

0 
padre set pionogado por iRa so/a vez par tin perlodo do treinta dlas adiciOnales- (.) Si el 
so4#arne no F oondiam a Is nottaclon dentro del plazo senalado, a si a poser do Is 
,espuesta subsisteran los impadimentos pars Is concesion, Is aficina nacional combatants 
denegare tapetenEo 

CUARTO: Qua realizado el examen do Icodo, as requi3O al solicitante on los tØrn,inos del 
aijlculo 45 do Is Decision 486 de Is Comision its Is Comunidad Andina, pare qua presentee 
respuesta a las observaciones de caracter tecnicQ visibles a folios 140 a 142 del cuaderno 
administrativo, rejacjpnadas con a patentabilidad 0 cumplimiento do 05 requLsitos 
establecidos por esta Decision pare Is concesiOn Is a patente. Fronts adicho requerimiento 
no huho pronunciarninta algunoporpanedelsolicitante, patio oualesprocedenle negarel 
privilegia do patents solicitado con fundamento an to dispuesto an el articuIc 45 do Is 
Decision 486. 

eOxN@NrO
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Industria y Coniercio 
SUPERJN7ENDENCIA 

REPUBLICA DC COLOMBIA 

CIA DE INOUSTRIA Y CDMERCIO 

RESOLUtION 79 7 J 
Per Is cual se mega una patents de invention 

Rod. PCII05-11645 

RESU E LyE: 

ARTICLJLO PRIMERO Nagar el privilegio de patents de invencion pare la solicitud 
correspondiente a POLVO CEMM(CO PLASMA REOONDEADO, que entro an faso 
nacional an virtud del Tratado de Cooperación an  Materia de Patentes (PCT). 

Al SEGUNDO: Notificar peraonalmente el contenido de Ia presents resoludon al 
doctor Ernilio Ferraro, an su calidad de apoderado de Saint-Gobain Ceramics & Plastics, 
Inc., o a quien haga sin veces, erU%Ær1doIeoapiad&amsma, adviiliendoie quo contraella 
procede el recurso de reposicLon interpuesto ante el Suporintendente de Industria 
Comercio, al momento do la nouficacion o dentro tie los 5 Was Mbiles &guentes a ella. 

NOTIFiQUESEYCUMAS! 
Dada an BogotØ, D.C., a Im 17 NOV. 2669 

EL SUPERINTENDENTE DE INDUSTRIA V COMERCIO, 

OU&gtAZUA?UISCNES 

Doctor 
EMILIO FERRERO 
Carts 4 N’72 - 
Bogota D.C. 

Sede C.ntro Certars IS No. 2700 P150$ 2, 5.7 y 10 
Sea, CAN; It. 404 N. fl.5& C$,itadcc 587900 

Fax 587284. LineS 01 S000-1 0165 
Wab; effaM.a1& t4I)iI: eIaX& 

Q0 A D.C. - CsIoi,tb 
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SUPERJNTENDENC!A DE INDUSTRIA V COMERCIO 
DETALLE DE NOTIFICACION OF PROVIDENCIA 

Establece Notiticara: FERRERO EMILIO 
Con noOcacion dirQctamente a: FERRERO EMILIO 
Vinculaón del NcFcado al Asunto APODERADO 
Fresento Reourso SI en Fecha l5/l2jZ00 
Notificacbn : POR LISTADO Listado No. 205, Consecutivo No. 26766 del Ano 2009 � NOTIFICAR 
Fechs del Ediclo dImmIaaaa) FIJADO el: 28111/2009 y DESFIJADO eI 1011212009 
Fecha de Nofificacin 10/12/200� (ddlmnaaaa) 
Forrna de Comunicar Ia Notiflcacbn LOCAL 
Fecha Vlmiento Notificadrdn Personal- 25/1112009 (dd/nim/aaaa) 
Feche de Elecutofia lndNdual 
Despacho Coniiscrio: 
Renuncia a Termiiio: 
Estado General all III providencia’ RESOLUCION 57971 defecha 1111112009 � en fecha:2010-0I-18 14:17:58.000 
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Feclia de Nomicacion loll 2/209 (ddlnim/aaaa) con bus a dates del sletenia 
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