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CHROMIA-ALUMINA SPRAY POWDERS ANMD A PROCESS FOR MAKING THE SAME

Background of the invention

The present invention relates to chromia spray powders and to a process
for making such powders. Such powders are useful in the production of
thermally sprayed coatings on substratss.

It is well known that placing a spray coating of chromia on a substrate,
which is usually a metal, confers a very significant improvement in the hardness
and wear resistance of the surface. For this reason chromia coatings on
embossing rolls or rotogravure rolls are often given a chomia coating s are used
on many parts that are subjected to wear such as pump bodies, shafts, rolls and
printing rolls. These paris can be used as sprayed or may go through
subsequent finishing processing such as grinding, lapping or polishing. Printing
rolis are usually further processed by laser engraving to make a pattem of cells
that are useful for canying ink. The coatings can be applied by a number of
techniques but the most frequently used is based on the use of a thermal spray
process in which the ceramic particles are injected into a plasma jet directed
towards the substrate. The heat of the plasma jet melts the ceramic particles
and causes them, upon impact with the substrate, to form a ceramic layer with
a high degree of uniformity and integrity that is capable of protecting the
substrate on which it is coated, giving the substrate the superficial hardness and
wear characteristics of the ceramic with which it is coated.

“ There is however a problem because upon thermal spraying a chromia
powder on to a substrate, some of the chromia reacts with oxygen and impurities
In the chromia to yield very toxic hexavalent chromium compounds. The
hexavalent chromium compounds are formed at elevated temperatures such as
are used in thermal spraying ceramic powders and seem to be formed in the
flame and especially in the outer parts of the flame. Material in this outer part
is not heated to quite the same temperature and does not adhere to the surface
sprayed to the same degree. The result is an undesirably high level of
hexavalent chromia in the powder not adhered but remaining to be recycled or
disposed of, thus presenting a significant environmental problem.

Y
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In an experiment to determine the extent of this effect the amount of
hexavalent chrome in a thermal spray chromia powder was measured at 39 ppm
and a coating of this powder thermally sprayed on to a substrate showed a
concentration 'of 10 ppm. However when the overspray was sampled the
amount of hexavalent chrome varied between 470 and 8800 ppm. Chromia
(Cr,0,) converts to the hexavalent state in the presence of oxygen at
temperatures over 1000°C but reverts to chromia on cooling. However in the
presence of alkali metal or alkaline earth metal impurities, or certain other
impurities known in the art, the chromium forms complex compounds which
stabilize the chromium in the hexavalent state.

There is therefore a urgent need for a new coating material that does not
have the tendency of present chromia-based wear-resistant coating powders to
oxidize to the he:gavalent state when used in a thermal spray process and does

not have the significant ioss of hardness and wear resistance that characterize
the conventional chromia coatings.

General Description of the Invention

Because alpha alumina and chromia (as used herein this term relates
exclusively to the Cr,0, state) have the same hexagonal crystal lattice structure
with lattice parameters that are not too dissimilar, it is known that crystal
structures Incorporating both species are very stable. The oxides are said to be
“soluble” in each other in the sense that each can occupy the same position In
the hexagonal crystalline lattice of the other forming a solid solution. It is now
found that alumina Is very effective at Inhibiting the formation of the haxavalent
chromium species espacially in the substantial absence of alkali metal and
alkaline earth metal species that are found to promote the formation of this
undesirable product. It is however also possible te inhibit the formation of the
hexavalent chromium by the use of a chromia source that contains minimal
amounts of stabilizers for hexavalent chromium.
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The invention therefore comprises an essentially single-phase,
thermosprayable powder comprising from 45 to 100% chromia and
correspondingly up to 55% of alumina, all proportions being by weight, and less
than 200ppm, ‘and preferably less than 50 ppm, of one or more stabilizers for
hexavalent chromium.

It is further preferred that, where alumina is present, at least 80% of the
alumina is in the alpha phase since this occasions fewer lattice inhomogeneities
in the chromia/alumina crystal structure. Thus the term "essentially single-
phase” when used herein to refer to the powder according to the invention allows
for the presence of alumina In phases other than the alpha phase in an amount
that is less than 10% of the alumina welght in the powder.

Alkall metals and alkaline earth metals are known to stabliize the
hexavalent chromium compounds and, while these are often present in trace
quantities in chromia, they are far more prevalent in alpha alumina made by
conventional techniques. In conventlonal aluminas sodlum tends to occur in
larger quantities than the other alkall or alkaline earth metal oxides. In some
cases it has proved advantageous to start the process with a precursor form of
alpha alumina such as gamma slumina, kappa alumina, deita alumina,
boehmite, alumina trihydrate and mixtures thereof either together or with alpha
alumina itself. Such precursor forms can often be obtained in a state having
very low amounts of impurities which lead to the formation of hexavalent
chromium. Typically the amounts of these impurities in boehmite by comparison
with a very pure alpha alumina are as follows: sodium oxide -27 ppm rather
than 50 ppm; magnesia - 22 ppm rather than 78 ppm; potassium oxide - less
than 1 ppm rather than 68 ppm; and calcia - less than 1 ppm rather than 104
ppm. ltis clear therefore that the use of boehmite can confer significant benefits
In terms of the reduction of these troublesome species stabilizing hexavalent
chromium. The boehmite can then be fired along with the chromia powder to
produce the single-phase crystalline chromia/alumina product. When using
boehmite, which undergoes about 28% loss of weight upon firing, the amount

e LT _ I B - . - —
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added needs to be adjusted such that the proportions of alpha alumina and
chromia in the finished product as in the desired range.

[013) The essentially single-phase crystalline thermosprayable powder of the
invention can be made by any suitable heat treatment technique such as for
example by fusing the components by electric arc fusion, sintering powders of
the components together, blending precursors in a sol-gel process and then
drying and firing the gel, or by passing them through a plasma fusion process.
Howaver it is often preferred to produce the powder by sintering a mixture of the
components in powder form at a temperature from 1250 to 1500°C and
preferably from 1300 to 1450°C. In general a firing cycle, (which includes
conventional ramp up, dwell time at the firing temperature and ramp down
timas), of 10 to 40 hours and preferably 15 to 30 hours, is required. The cycle
time for firing depends largely on the firing temperature, with lower firing
temperatures generally requiring longer firing times to achieve the desired
results. If the alumina feed is in the initial form of boehmite, temperatures at the
high end of the range are often required to bring about complete conversion to
the alpha form. This is essential because only the alpha form has the desired
crystaliine structure matching that of chromia. Leaving an excessive amount of
transitional alumina, (that Is, more than about 10% of the total alumina weight),
results in the product not having an essentially single-phase crystalline structure.

in addition if the particle size of the chromia is of the same order of magnitude
as the alpha alumina or even greater, the readiness of tha chromia to absorb
into the alumina lattice Is reduced and longer times at the firing temperature may
be neaded.

[014] Firing a powder mixture Is particularly effective when the particle size of
the alpha alumina is greater than that of the chromia since the smaller chromia
particles have a strong tendency to become absorbed into the alpha alumina
crystal lattice to produce a single phase crystalline powder material. In such a
process the alumina particles can have a dg, that is from 5 to 20 times, and
preferably from 2 to 15 times the d, of the chromia particles. This is however



WO 03/086974 PCT/USD3/10605

[015]

[016]
[017]

[018]

[019)

[020]

5.

not essential and it is found when the particle sizes are proportioned in the
opposite direction, that is with the chromia particles having the larger size range,
the process is also effective. Control of the temperature of firing and the length
of the firing time is an effective mechanism for controlling the size of the
chromia/alumina crystals that are produced. Thus longer heating or higher
temperatures are each effective to increase the crystal size from the sub-micron
size by at least an order of magnitude.

When an alumina component mixed with the chromia is in the form of
boehmite, the particle size is typically about the same as the chromia or even
smaller but the aggiomeration that occurs on firing to form the alpha alumina can
often result in the favorable d,, relationship described above.

Drawings

Figure 1is a bar-graph showing the wear resistance of various samples
of coatings.

Detailed Description of the Invention

The invention is now described with reference to the following Examples
which are intended to illustrate the principles of the Invention and its application
to the production of coated surfaces with good wear resistance properties.

A high purity alpha alumina made by a sol-gel process was analyzed for
its impurity content and was found to contain the following: sodium oxide 50
ppm; magnesia 78 ppm; potassium oxide 68 ppm; and calcia 104 ppm. A
powder of this alpha alumina with a particle size distribution such that the d,,
was 5.08 micrometers; the dg, was 16.08 micrometers ; and the dy, was 29.2
micrometers was obtained. This powder was then mixed with fine chromia
particles having the following particle size distribution: d,, 0.94 micrometer; d,
1.77 micrometers ; and dy, 4.44 micrometers. All particle size measurements
were obtained using a Microtrac measuring system.

A A B s - = ] “EECE———
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[021] These powders were then mixed In a 50:50 weight ratio and fired at a

temperature of 1350°C with a firing cycle of approximately 20 hours. Atthe end
of that time the particle size distribution was as follows: d,, 5.58 micrometers; d,
17.18 microméters ; and d,, 34.75 micrometers.

j022) When this powder was thermally sprayed on a substrate it was found to
have a porosity of 5% which was the same as was obtained when the chromia
powder was sprayed alone. The Vickers hardness was 1183 kg/mm?whereas
that obtained with chromia alone was 1257 kg/mm?.

[023) In another sample of the powder according to the invention comprising
alpha alumina and chromia in a weight ratio of 50:50 the powder had a 3 ppm
content of hexavalent chromium and the overspray powder contained 5 ppm of
the hexavalent chromium. The particle size distribution was as follows: d,, 14.78
micrometers; dy, 28.30 micrometers ; and d,, 48.98 micrometers.

[024] The comparative wear resistance qualities of four thermally sprayed
coatings were then compared. The powder according to the invention comprised
a single-phase crystalline alpha alumina/chromia mixture in a 50/50 weight ratio,
(50A-C). This was compared with two coatings obtained using pure chromia,
(C1 and C2) and one using pure alpha alumina, (A). The tast method set forth
in the ASTM G65 abrasion test was used. The result appear in Figure 1 and
indicate that the S0A-C coating was more wear-resistant than the alumina and
was only slightly worse than that obtained using chromia alone.
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We Claim:

1. An essentiallj single-phase, thermosprayable powder comprising from 45 to
100% chromia and correspondingly from 0 to 55% of alpha alumina, all proportions
being by weight, and less than 200ppm of each of any compound effactive to stabilize
chromium inn the hexavalent state.

2. A powder according to Claim 1 in which the stabilizing compound Is selected
from the group consisting of alkali metals and alkaline earth metals and the content of
each is less than 50 ppm.

3. A powder according to Claim 1 in which the proportion of alpha alumina is
from 50 to 30% by weight.

4. A powder according to Claim 1 in which the particles have a dg, of from 5 to
200 micrometers.

5. A process for the production of a thermosprayable powder which comprises
mixing an alumina powder having a content of alkali metal and alkaline earth metal
oxide impurities of not more than 120 ppm of each, with a chromia powder also having
less than 120 ppm of any impurity effective to stabilize chromium In the hexavalent
state, the powders being mixed in proportions to give, upon firing, an essentially single
phase crystalline powder comprising from 45 to 89% of chromia and from 55 to 1% of
alpha alumina, all proportions being by weight, and firing the mixture at a temperature
of from 1300 to 1500°C to produce the said essentially single-phase crystalline powder.

6. A process according to Claim 5 in which the alpha alumina particles have a
d, particie size that is from 5 to 20 times the corresponding d, for the chromia powder.

7. A process according to Clalm 5 in which the alumina powder is selected from
the group consisting of alpha alumina, gamma alumina, kappa alumina, delta alumina,
boehmite, alumina trihydrate and mixtures thereof.

8. A process according to Claim 7 In which the alumina powder mixed with the
chromia powder is boshmite.

9. A process according to Claim § in which the chromia and the alumina each

have alkali metal and alkaline earth metal Impurity levels that do not exceed 50 ppm of
any such element.
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for the purposes of: States the U.S.A. of America the Box ]
B _Further applicarns and/or Inventors are iodicated on & continuation sheet. '
Box, No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE
‘The person identificd below la herelbry/has been appolinted to act on behalf B apem O common representative
of the spplican(s) before the competent International Authoritles as:
Neme and address:  (Mumily name foliowsd by gives nane 2 ¢ icgal ensilty, Jull aificial dexignation. The addrey; it inchiade Telephone No. 603 6249220
posal cods and nawe of caewry.) O applicant only

BUJOLD, Michael J; and DAVIS, Anthony Q.M.
Customer No. 020210

Davis & Bujold, P.L.L.C.

Fourth Ploor

500 North Commercial Street Teleprinter No.
Manchester NH 03101

us

B-mail: poteradsvissdbuild com

Facsimile No. 603 6245229

Q Mark this check-bax where no agent or common represeatative inhes been appointed and the space above Is used instesd to indicate 2 special
address to which correspondence should be seet.
Form PCT/ROM0L (firm sheex)(s July 1994) - Sew Notey 3 the requesl form
T ——r—r=



Continuation of Box No. Il  FURTHER APPLICANTS AND/OR (FURTHER) INVENTORS

If none of the foliowing sub-boxes, Is used, thiz sheet Is not to be Included in the request.

Name snd Address:  (Family name foliowed by given name; for @ legal entity, full official designarion.
The address must include possal code and name of couniry.) This person ls:

WALLAR, Howard

PO Box 60695 O spplicant only
Worcester, MA 01606

us M sppliceat and invenor

O invenor only @ rhis check-box is
marked, do not filf in befow.)

Sute (I.e. country) of rationallty: US Sute {l.e. country) of residence: US

This person ks applicant O alldesignated O ull designated nates M the United Sutes [] the States Indicated in
for the af: States C the USA of America onl the Box

Name and Address:  (Family name followed by given name; for a legal entity, Al official designation.
The address migt include pastal code and nams of country.) m‘l-pemnls:

O applicant only
D) applicant and inventor

0 inventor only ({f this check-box Is
marked, do not fill in below.)

Stte (i.e. country) of nationality: State fi.e. comnsry) of residence:

This persan s applicant O all designaced [ all desigrmted sates O] the United States [ the States indicated in
for the of: States e the USA of America onl the Sy Box

Name and Address: (Family mhwbyg!mm;jwﬁqdmmy,ﬂldlddawm. .
The addrezs musyt include pastal code and rame of counary.) ‘This person is: '

O spplicam anly
DO spplicant and lnvenor

O inveator oaly (if this check-bax is
marked, do not fil In beiow.)

State (.e. country) of nationallty; State {T.e. counsry) of residence:

Name and Address: (Family name followed by given name; for a lepal entlty, full qfficial designation.
The addrexs nucst include postal code and name of country.) ‘This person is:

O applicant anly
O applicant and Invemor

3 ‘nventor only {If this check-bax is
__ marbad, do no I beov.) _

Sute (i.e. country) of nationality: State (i.e. coumiry) of residence:

This person is applicant O alldoslgrated O all designated states O the United States O the States Indicated In
Jor the purpose of: — e the USA ol America only the Supplemental Box o

O Further applicants snd/or (further) inventors are indicated on another sheet.

Farm PCT/ROVI0] (continumtien shoot)Iuly 19%0; reprizt 4 July 1994) -

Sex Netes 10 e regues: orm




Supplemental Box

1f tha Supplemental Box is not weed, this sheet should not be included in the request.

(/]

)

i

)

")

Bare, Baxes 1/

pE

"Mmﬂ.m&qﬂhlﬁdﬁmﬁ*h
hnhllnmmalmw
qxbnl qlh Box In which the space was

Vmﬁmmmmnuhdluuin icanis
and/or invenfors and no “contlinuation sheet " I ava oL
Jwch caze, write 'Cﬂﬂhnﬂhld’lnhb. Ill"nndluﬁuuﬁr
each additional| du ayrequired
in Box No. I1l. hﬂnldhllmlﬂ
mlnﬂm:&'ﬂcﬂh um)qfnﬂdnuvm&au

{. in Bax No. If or lu any of the sub-baxes of Bax Na. Ili, the
mm-mes:-:ahm:ums fef Bax"™ is
checked: in such case, write “Continuation of Box No. I or
“Contiruarionqf Bax No. Il[™or "Continumtion of Boxex No. iI
and No. li"'(ulh::eww bﬁfﬂhmzqﬂhj
icant(s) imvolved mef o ame, the Srate(
?’lm Aﬂ-mmht

mr:mqaﬁrqﬁpum qfu*ldadnuldpmh

icemi;

i, in Box No. If or in any of the neb-baxes of Bux No. Ui, the

inventor or the MHMWI &s not lnvenior for the
il designated &
mdam hﬂeﬂmﬁ'&-‘ y

"“';}",:,”,"‘”‘ﬂ’ﬁ”'“"”“m”*‘
name mvenior(i next o g,
the Statefs) (and/or, where ¢ Eurasian,

which the
ﬁwwgdﬂm.ﬁrlhmd

{f. in addition to the agent{s) indicated in Bax No. IV, there are

Jurther :  In such case, write "Continuation of
Box No. IV” and indicate for each fisrther agant the same type

of information as required In Bax No. IV:

in Bax No. Vﬂumafw&m(udd?ﬂh

y the indication *, thﬂr
addtion," nry'luBuNa dnmqﬂh Sates qf
America s mwpnldbyan Indtcation “continuation ™ or

“continnation-in : In nuch case, write “Contimesion of
Bax No. V™ ond mdu*&mhmhﬂ(arﬂd?ﬂ.
e

parent title or parent

the parens titie or filing w

{f. in Box No. V1, there are more than five ewrlier

wikose is clelmed: in such cazs, wrive

of Box No. VI™ and Indicate for each addivional eorlier
qﬂﬂrbn the same type of Information oz required

U with nthe

contained In Bax No.

mmﬁ::n-erMMd'uﬂ
&nnm

Continuation of Box IV

CROSBY, Mike W.; PORTER, Mary E.; SULLIVAN,

Joseph P. and FIELD, Thomas G. (i
Saint-Gobain Corporation

1 New Bond Street

Box Number 15138

Worcestar, Massachusetts 01615-0138
United States of America

Form PCT/RO/101 (supplemental sheet) (March 2001; ropriat January 2003)

Ses Notex 1o the raquest form
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B DESIGNATIONOF  TES A3
The following designations sre heveby made under Rule 4.9(2) (mark the applicable chect-baxer: o least one must be marked):
Reglonal Putent
W AP ARIPO Patent: GH Ghana, GM CGambla, KE Keuys, LS Lesotho, MW Malawi, MZ Morambique, SD Sudan, SL Sierra Leooe, 8Z Swaziland, TZ United Sepublic of
Tareola, UG Uganda, ZM Zambla, ZW Zimbabwe, and any other State which & & Contracting State of the Harare Prowcol and of the PCT.
B EA  Eorwisa Patent: AM Armenha, AZ Azerbaljan, BY Belarus, XG Kyrgyzsan, K2 Kaztitan, MD Republic of Moldova, RU Rusxian Federuion, T Tojlxixan, T™M
Turkmenlstan, and sy other State which is a Contracting Staie of the Burssian Patess Convention and of the PCT
M EP  Europesn Patent: AT Austria, BE Belghon, CH and LI Swizeriand wnd Liecheeasieln, CY Cyprus, DE Germany, DK Denmark, ES Spain, FI Flaland, FR France,
GB Uniied Kingdos, GR Greees, IE Ircland, IT ltaly, LU Luxemboury, MC Moxsaco, NL Neteriands, PT Portugal, SE Sweden, and any other Stz which s g
Contracting State of the European Patent Conventlon and of the PCT
S OA OAPI Pateat: BF Burkina Fuso, BJ Benln, CF Cenral African Republic, CG Congo, CI Cie ¢'ivolre, CM Cameroon, GA Gabon, GN Guimea, G Equatorial
Quines, GW Guinea-Biaamu, ML Mall, MR Mauritania, NE Niger, SN Sencgal, TD Chad, TG Togo, and any other Staie which Is 8 member Stare of OAPI and &
Coatracting Staie of the PCT (\f other kind of prateczion or ireciment desired, speclly ondamed lImg) . .. ... ...t iit i rerrnnnnresnnnrnrenns,
Natlonal Patent ({f other bind of protection or iresmems dasired, specify on dotted lme):
B AE Unied Arab EMIfmes . ...........icieireinnerrrernninennns B LR LIBRIE . .oviives oeeeeeneenienan e e eesttnnennrnnns
B AG Aotigus and BarbUda . . .. ..oeueeit e aae s T I P
BAL AMDBIIE . . .ceeentet et et e et ae e e e L T
W AM AMMOOIE .. .. iiei i e i e reren e B LU Lusembemmy . ...ttt
L Y HLViavia ...ooovennnnnnnnn., e ereraaee e aeia
W OAU AuBImI . . ..ot a ey B MAMOIOIED . ..o ittt et ot raa e aaas
B OAZ Aserbalan . . .. ..y I MD Ropublic of MOMIOVE . ........ovvvnrvrrerenrnnannrensnnn.
B BA Bosolaand Hersegovine . ..........covinuunnrnrrronntrannees B MO MMIRgRECAr ..ot ii e iciir e et
B BB Barbados .. .....ciiiih i iiiiare e ia e,y R MX The former Yugoalav Republic of Macedonis . ... .........000neen..
B OBO BUlBarE .......coiiiiiiciinnar e aar sttt e B MN MoogOHR . . .....coiitiiiinniiat e it e
.l BR BAE . . .evenneeeeeneeenneraatneeesrne e e BOMW MAAWE .. .oaeeneeeinee e e eane e
B BY Belhrl ... ...oiiie ittt i s e v ettt an e BOMX MERIEO .....vviurennnerrannrannsnnrrsnrennnsnnsnnens
B BZ Belle . ... ..ot iiiiie ittt ca e, B OMZ Moznmblque . ... ....occiin i iiie i,
L o BENO NOTWEY . .tvenenennnies aerneeenennreenaen o aaees
B CHand LI Switrerland and Liechiensteln . ............coenvnnenen... BENZ NewZetlihd .o ..ooeiee et eeee et e e inneens areinneen
L o BOM OO ..ooniiante et et enerearanreenennas aeren
B CO COMMBIE .. .uviennrennenas e eeennreassanrennennens BPH PHUIPRIIES o vveeeeenee e enie et e eaensnannrninneen
B CR COMBRME . .. et vtttnvstarns e enensnnssreannernensan L T T
L o T BPT POTIOBEL . ...einiitiitiains ceeeie e e
W CZ CREh MBI ... ..oveiiinnirsenseneeniennrnnennenns B RO ROMANM . . .oeeenee e e ieeine e eeaaeeieen o
B DE GOMBmEY . . .. e et eeeneneeneene s vsnsersrnsneenensns B RU Russlm FederMlon . ... .oeveee i enenenennees aaanas
B DK DEOIWIK .. .iiiinineeaneneeraraineessrnensnnenens B SD SWIM . . .oinie et e e eeeieaeain e
B DMDOGIMICE . .. otecaeecuaenaneensrnsnnsantennenessnsnns BSE SWOten . ....vuuiusinneean e et e
B DZ A .. it i et e B SO SIngaParE .. .........iittenii it i e,
B EC BOUMIOr .« .. .cevuiuinennenrencnaenarasasntressnsanssnss 1
B OEE BMORIE .. .oooeeiueeensennenneenn e en e B BK BIOVAKIE .. ouveiee e e e
[ | SPAIL ... .iiiiiiiii i i iiercrraer s a s BOBL SemmLemme .........000cnnrrverirrn s
BOFILFIR ... ... e iiiiiiennmrnnnsneasinnaneersnnsnsrsss L v o T
B OB UnmdXIRGAOM . .. .....oeceraneisienennnenersnenserssnss B TM TurkmenlBan .- cvvnninniennneennrenerneeraaainneras
B GD GreomiE ..........ovuiuetnancnnirnruensscornssssrrnnns BTN MBI .. ovtieietinineenen e earnernreainianrannsn
L B TR TOEREY .. .ouieiecnnnneenennsenetnsrarrrnnensennnnsnn
L T B TT Triokded ot TOBREO - - ... evneuntrnnennennnernennrennneenn
B GM GamblE ..o e iiiiiaetie e e e I TZ United Republic of TRBZEDI .. ... ....¢0ovnennrnnnseerennrenns
L o B OUA UIZRIIO ooiecinct it i ree e i ieaieaenrnenernnnens
BOHU HUDAIY . .. ocieniie it atimneee e i ernnenannsnsnnensnes B UG UBIIE . .tuinniianeennnseneenntnnennnsnaerartesnnses
2 I US Unlied States of AIBTIOR . ... ....covnnrnervnunnnneernanenns,
T e B OUZ Usbeklsin ... .oiveeenienaien i iienianaeearnniennes
L T B VN VIBENEI «.cneiiitee et e atnenienneesnatnnnnnn
L L BYU Yugoslvls .. ....cceniiii i aaas
I L 1. BOZA SO AMCE . ... iiitentannin e e annanaanananns
BOKE KBOYE .. oiiitiiiteeieeieienes i tarsetneaaeannenss BOZM Zambll ...,
B OKG KyTRYmmE .« .. ot cviviie s anvn e e anssnresnnresaneenansenn B OZW AW ... ......\iurrr e aveeaaiiaaeann,
B KP Democratic People’s Republlc of KOPER . . ... .. ..cvvvnnnnrvnnnnns
B KR Republic OF KORE . . .. .. ouieeeeasit i anrennnsenennenanas Chieck-boxes ressrved for dosignating Suirs (fo the purposes of 4 cational patem) which
B OKZ KEERERAD .- o0 teeeee e eiae st et e ey fave become party io the PCT after lamance of tis sheet:
LK S ey Ty
In addltion tn g desigastions made sbave, the agplicant alse makes under Rule 4.9(b) all ether desigmtions which would be pesaltied under the PCT except sy designation(s)
indicatod in the Supplemersal Box 3¢ being exchuled from the soope of this staement. The applicant deciares thar thoss sdditional deslgreations are eubject 10 confirmasion nd that sy
desigration which s sot confinned before the expliration of 1S months fram the pricrity dase Is o be regarded s withdrawn by the spplicant at the explration of that time lmit,
rvaarion st reach the wizh in the I3-smonsh time Bes,
Farm PCY/RO/I0] (acand dimat) Culy 2000} Sar Ntex tu She ragest S
| | .. - O
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Box Na. VI PRIORITY CLAIM Further priority clalmy wre indlicated o the Sopplensental Box [J
The priority of the following earlier application(s) is hereby claimed:
Country Fillng Date Application No. Office of filing
(in which, or for which, the {Day/month/year) {only for reglonal or
applicant was filed) intemnational application)
item (1) US 08 April 2002 107118,133
itemn (2) US 03 Seprember 2002 1072 422
ltem (3)

Mark the following check-box if the certified copy of the eariler appiication Is 10 be irsued by the Office which for the purposes of the present iniernarional
application Is the receiving Office (a fee may be required):
M The receiving Office is hereby requested to prepare and transmit to the Intermtional

Bureau a certified copy of the earlier lmlclnnrm identifled above us Iwﬂq: one m snd two (3)
Box No. VII INTERNATIONAL SEARCHING AUTHORITY

Cholce of International Searching Authority (ISA) (If wo or more International Searching Authorities
are competent to carvy oul the interational search, indicate the Awshority chasen, the two-letter code may be used): ISA/ EP_

Earlier search Fiil in where a search (international, Irternational-rype or other) by the International Searching AM-M:M been carried owt or
requested and the Authority Is now requested to base the international search, to the extens possible, on the resudts of that eariler search. Identify such search
or reguest elther by reference 10 the reievent application for the transiation theregf) or by reference to the search requeent:

Country {or regional Office): Date (day/month/year): Number:
Box No. VIII CHECK LIST
This imernational application containg the This internarional application is accompanied by the liern(s) marked below:
following number of sheew: 1. I separsic signed 5. H fee calculation sheet

. s et power of attomey

- request s 2. O copy of genernl 6. O scparate indications concerning
2. description 6 sheets power of attorney deposited microorganiems
:‘ claizs : ':: 3. O swtement explainlng 7. O osucleotide and/or amino acld
5. ;:“" f“ 1 :huu Iack of signature sequence listing (diskette)

- Cmwingt 4. O priority document(s) 8. W other (specify): 1) Return Postcard, 2) Trammitcal

. Letter - 1 page; 3) a further power of snoxmey;
Toal 1 sheets ident{fied in Bax No. VI
ay ltemis):
Neo. 1 of the drma af sbould the abstract when it ls jabed.
| BoxNo.IX ___ SIGNATURE OF APPLICANT OR AGENT

Next to sack signature, indicase the name of the person signing and ths copacity i widich the person signs {f such copaciy is aot cbvious from reoding the request).

Date of sctual receipt of the purported
Internationa) application:

Corrected date of actual receipt due to later but
timely recelved papers or druwings completing
the purported international spplication:

Date of timely recelpt of the required
corrections under PCT Article 11(2):

Interrational Searching Authority 6. 0  Trummiml of search copy delayed
specified by the applicsm: ~ ISA/

Farm PCT/ROZION (lagt shee)(Ismuary 1954; reprim 5 July 1994) Saw Nores a the request farm



P.. ENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AE_TI_-IQRITY .

=

" -

el W
P
-

PCT

To: . L '
L.L.C. T OTIFICATION OF TRANSMITTAL OF
Aetn Bujond Michaci 3. | | SEP -|3 2003 THEINTERNATIONAL BEARGH REPORT
500 N. Commercial Street, \ ) L
4th floor ) o
Manchester, New Hampshire 03101 (PCT Rule 44.1)
UNITED STATES OF AMERICA '
Daie of maiing
(dapmontiyest  01/09/2003
Applicant's or agant'a file reference
NORA-4171CPC FOR FURTHER ACTION  See paragraphe 1 and 4 below
Intermational application No. Intarnational flling date
PCT/US 03/ 10605 {dayimonihiyes)  (4/04/2003
Apphicant

SAINT-GOBAIN CERAMICS & PLASTICS, INC.

Fliling of amendmants and sintement under Article 18:

Whare? Direcly to the Iniemational Bureau of WIPO
34, chamin des Colombetise
1211 Geneva 20,

2. The appficant
Articie 17(2){a) to that effect Is transmitted harewith.

4. Further motion(s): The appiicant Is reminded of the folowing:

If the applicant wishas 1o avold or postpone

before all

1. m The applicant ls heraby notified that the Intemational Search Rspart has been estabished and s transmitted herewith.

The applicant fa entitied, If he 80 wishes, 1 amand the claims of the International Application (see Rule 48):

When? The time limit for fing such amendments ls normally 2 months from the date of tranemittal of the
Intemational Search Raport; however, for more detalls, see the notes on the accompanying sheet.

Switzeriand
Fascimiie No.: {41-22) 740.14.35
For more detalled Instructions, soe the notes on the accompanying shast,

In hereby notifiad that no Intemationat Search Report will be astablishad and that the declaration utvier

3 E] With regard to the protest against payment of (sn} ackitional fes(s) under Ruln 40.2, the applicant is notified that:

the protest together with the decislon theneon has been transmittad 1o the intemational Bumau togather with the
applicant’s request to forward the texts of both the protest and the decision thereon 1o the designated Offices.

[T] o decision has been made yet on the proteet; the appiicant wil be notified s soon a8 & decision is mads.

Shortly after 18 months from the priority date, the intemational application will be published by the intemational Bureau.

publication, a notice of withdrawed of the intemational application, or of the
priority clalm, must reach the Intemational Bureau as provided In Ruies B0bis.1 and 90bis.3, respactively. before the
compietion of the tachnical preparations for international publication.

Within 18 months from the priority date, a demand for intemational
wishes 1 posipons the entry into the national phase until 30 months from the pricrily date (in some Offices sven faer),

Within 20 maonths from the priority date, the applicant must pariorm the prescribed aots for aniry Into the national

ted Offices which have not been elected In the demand or in a later elsction within 18 months from the
priactty datwe of could not be sleciad because they are not bound by Chapter i1,

preliminary examination must be flied If the applicant

Name and maling adkiresa of the intamational Ssarching Authority

Patent Cffice, P.B. 5816 Patsntiaan 2
@ N 5280,

HV Rijswik
Tal. (+31-70) 340-2040, Tx. 31 851 epo nl,
—ne_ Fane (+31-70) 340-3018

Authorized officer

José-Antonic Almalé Murillo

Form PCT/I8A/220 {July 1858)

R~ i
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E..CENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Articie 18 and Rules 43 and 44)

_ A

Applicant’s or agent’ flle reference FOR FURTHER ves  Notication o T)r:n.:'ndlt:nl .:f #Wmng% .
NORA-4171CPC ACTION L"

inBmatonal appication No. Intsmational Tling G (dayAmondvysar) | (Earilest) Priotity Dae (dayimontvyoar)
PCT/US 03/ 10605 04/04/2003 08/04/2002

Applicant

SAINT-GOBAIN CERAMICS & PLASTICS, INC.

This international Search Report has been preparad by this intemational Searching Authority and is tranemitted to the appiicant
according to Articie 18. A copy I8 being transmitied to the Intemationa! Bureeu.

Thie Intemational Search Reportconslsts ofa tottel 3 sheats,
ItIs aleo accompeniad by a copy of each prior art docurnant citad In this report.

1. Basis of the report

a. Whth regard fo the language, the intemnational ssarch was carried out on the basis of the Intemational appiication In the
language In which it was fied, unfess otharwise indicatad under this tem.

D the intarmational search wea carded out on the basis of a trenalation of the intematonal appiication fumished to this
Authority {Rule 23.1(b)).

contained in the (ntemational application n written form.

filed together with the Imemational appiication in computer readable form.
fumishad subsaquently to this Authorfty In written form.

furnished subsequently to this Authosity In computer resdble form.

the statement that the subsequently fumished writlen sequence listing doss not go beyond the daciosure In the
imemaiional application as fied has been fumished.

momlmtmtﬂlnbmllm recorded In computer readable form Is idantical to the wiltten segquence lisinp has been
m

2
a.

Cartaln claims were found unsearchable (Seo Bax ().
Unity of iInvention Is iacking (sse Bex II).

OO 0O O0BD0d

4. With regard o the ttie,
[[] the textis approved as eubmitied by the appilcant.
[X] the textnas besn esmblishad by this Authority to read as folows:
CHROMIA-ALUMINA SPRAY POWDERS AND A PROCESS FOR MAKING THE SAME

6. With regart to the abstract,
the tBxt is approved as submitted by the applicant.

the taxt has been asmblished, according to Rule 30.2(b), by this Authority as It appsars in Box lil. The applicant may,
D within ona month mmulelmal?goﬂhll Inbﬂ”ﬂlwm“p%tlubmu mmnuhmlnA.upmw. ey

8. The figure of the drawings ¥ be published with the abstmct ia Figure No. h
[X]  assuggestsd by the appicant ]  Noneotthe ngures.
[] because the appicant falied 1 suggest & figure,
[C] because this figure betiar characterizes the invention.

Form PCTASA/210 (firet sheat) (July 1088)




AP

INTERN “'l:IONAL SEARCH REPORT R— -

PCT/US 03/10605

IPC C01637700 001337/033 €0161/02 C04B35/12

According to inlemational Patent Classification (IPC) arto both nationsl clesaification and (PC

-] B. MELDS SEARCHED

Minimum doct:mentaiion ssarched (ciaselfication system followed by classificalion symbols)
IPC 7 COle CO04B C23C

Oocumaniation searchad other than minimum docurmentation to the exient that such documenis s included in the laids ssarchad

Elsctronic dais bass consullad tuiing the intamationai ssarch (nams of daia base and, whers praciical, ssarch tenma usad)

EPO-Internal, WPI Data, PAJ, INSPEC, COMPENDEX, CHEM ABS Data

C. DOCUMENTS CONSIDERED TOQ BEt RELEVANT

Category * | Chailon of document, wih indicalion, where appropriate, of the relevant passages Relvant o daim No,

X WATANABE M ET AL: “"Formation of 1-3
continuous series of solid solutions from
powders prepared by hydrazine method: The
system Cr203-A1203"

MATERIALS RESEARCH BULLETIN, ELSEVIER
SCIENCE PUBLISHING, NEW YORK, US,

vol. 31, no. 7, 1 July 1996 (1996-07-01),
pages B61-868, XP004077794

ISSN: 0025-5408

experimental procedure, Table 1

./__
m Furthar documants are lislad in the continumtion of bax C. D Paient famiy membace ars fiated In annec
* Special cxtagoriss of ciied documents : T -:r “m“wl h'm. o Ilﬂll
E* earler document but putished on or afierthe (mMamational % document of particuls eisvancs; the claimed Invention
fiing dute cannol be considersd novel or cannot be congldered 1o
"L' document which may throw doubts on ﬂn ﬁ Invoive an inventiva stap when the documaent is taien alone
m"m “:;‘P“ " mdmuum the claimed krvantion
wpecial (as spectind cahnot be considered (o nveive an inventive: stap when the
0 mumnmwm uss, @thiblion or documsnt s comblned with one or mom other such docu-
mants, auch combination being obvious to a paron skilied
mmpuuwmummumu fling ciate but nthear
intor then the priorly dats clalmed "a" document mamber of the same patent famlly
Dats of the actual compiaiion of the international search Duie of maliing of the inlomational earch report
14 August 2003 01/09/2003
Name and maling adcress of the ISA Authorized officer
Eum?ﬂlﬂlh P.B. 5818 Putentinan 2
Tl (31701 3482040, T 31 861 apo i,
Fot (+31-70) 340~3018 oo Munro, B

Form PCTABAZ10 (mnoord shest) Ly t9E2)

page 1 of 2
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INTEANAT| NAL SEARCH REPORT
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s onal Application No
PCT/US 03/10605

C.{Continustion) DOCUMENTE CONSIDERED YO BE RELEVANT

Catagory * | Ciistion of document, with indication, whefe appropriste, of the relsvant passages

Ralavard to cialm No.

X

YAMAGUCHI O ET AL: T"Fabrication and
mechanical properties of Cr203 solid
solution ceramics in the system
Cr203-A1203"

MATERIALS RESEARCH BULLETIN, ELSEVIER
SCIENCE PUBLISHING, NEW YORK, US,

vol. 32, no. 5, 1 May 1997 (1997-05-01),
pages 627-632, XP004088912

ISSN: 0025-5408

experimental procedure, table 1

SATO, KOJI ET AL.: "Preparation of
atumina-chromia solid solution powder and
thin f1im through precursor method"
CERAMIC TRANSACTIONS, CERAMIC PROCESSING
SCIENCE,

vol. 83, 1998, pages 451-458, XP009015669
experimental procedure, figs. 1 and 3

L. R. ROSSI AND W. G. LAWRENCE: "Elastic
Properties of Oxide Solid Solutions: The
System A1203-Cr203"

J. AM. CERAM. SOC. ,

vol. 53, no. 11, 1970, pages 604-608,
XP009015711

p.605, Powder Preparation

examples; table 1

1-4

Furm PCTASA10 {oentirumtion of sesand shwat) (Juty 1902)

T
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NOTES TO FORM PCTASA/220

Thess Notes are irtsnded to givs the baslo instrustions concaming the Ming of amendments under articls 18. The
mnMdmhwﬂ:ﬂthMMTﬂy.hwlmmdlhoMnhhhﬁnlm
under that Treaty. Inmdmmmmmmmmm , the latter are epplicable. For more
detailed inlormation, sea alsa the POT Applisant’s Guide, a publioation of

in these Netes, "Asticle”, “Ruls®, and "Section" refer ta the provisions of the PCT, the PCT Reguistions and the PCT
Admininirative Instructions respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The appicant haa, after having recelved the intemalionsl search repart, ons appormiy ta armend tha olaims of the
infenational application. k should however be emphasized that, Ihﬂdlpll.d“’lll‘lhl‘lllil\llﬂhlh(dﬂfﬂl
descriplion and drawings) may be amendsd during the infemational preliminary examination there b sually
no need to fie amendments hdhlmmtlunﬂm.'hqim-mhlﬂhhm
for the purposss of provisional protection or has ancther reason for smending the alaima befors intematione pbulioation,
Furthermore, & should be amphasized that provisional proteciion is svailabis in some States only.

What parts of the international application may be amendad?

Under Article 18, only the claims may be amended.

During the iInternational phase, the ciairms may aiso be amended (or further amendad) under Asticle 34 belore
hlmmmmmm The desoriplion and drawings may only be amended under
Astiela 34 batore the intemational Examining Authorlty,

inio tha national . 8l of the Intamafionsl e amended undar Articls 23
:'I;.nuutv ye- '4'1". partn application may ul

When? mzmmnuamumm-wmmsmmum
clats -Iinh-nrlmhﬂtmw k shouid be noted, howave, that the amendmenis will ba considered
a8 hav mnndvdmhnﬁqnmwhlwmm&md-hoﬂdmdh

tima EmR but before the compietion of tha tachnical preparations for intemational publisation

{Ruls 48.1).
Whes not to file the amendments ?

The ndments ba fied with the inlemational Bureau and net with the reseiving Otios or the
m&nuﬂ%m 46.2). “

Whars a demand for intemational preiminary sxamination has been A fiiad, see below.

Howr? Elwbyuumﬂuummdmw.ﬂumummﬁmubyumhuu
one or more of the claims as fled.

Anﬂummdmuhmuhlmm#hddmm.m mecourtt of an amendmant or
amandments, ciffers from the aheet originally ed.

Mhﬁhwm“dgmmw:nﬂhwmh Arﬁ‘r::uh Where sclaim b
canoelied, no rermambe ather slaims is required. cases where remambered, they must
be renumbsred consscutively {Adminisirative instruations, Section 205{1)). - hnd

The snendmenta must be made in the language in which the intsmational sppiication ls te be published.

What documaents must/mey ascompany the amendments?
Latter (Sectlan 208(b)):
The smendments must be submitied with a leitar.

The letter wil nol be publishad with the inlsmationsd applioation and the smended olaima. it should nat be
sonfused with the "Statement under Articls 18(1)" (sse below, under “Btatement under Article 18{1)").

The jetier must be in hﬂ-rm.wm:ﬂg Hm. i the langunge of the
hmmmnuualn' " otihe -

Noles to Form PCTABA/220 {first shwel) (January 1904)

VSDOGIO: X(RBAZXONCENPY | >
| T i ~uloe i SEEEDEE W TEEER ———



NOTES TO FORM PCT/SA/220 {continued)

The letisr must indioate the differencss between the claims as flled and the slaims as smended. R must,in -
partioular, indioate, mmmmumwmmmmmmmuum
mdMMMﬂnmh'mrﬂdlMMlyhm

the olaim is unchanged;

the claim Iy cancelied;

the olaim in new;

the claim replaces one or more cisima x» fled;

the claim s the rewult of the division of a olaim as filed.

ITEB®

The following examples Nustrate the manner in whish amendments mustbe sxplained in the
sccompanrying leltter:

1. [Whaere originally thers ware 48 slaims and after smandment of some claims there are 51};
*Claims 1 io 28, 31 32, 34, 35, 37 b 48 repiacad by amendsd olaims bearing the sama numbers;
d.nao.aamdamm naw algims 49 1o 51 added."

2. [Where criginaly there were 15 claima and after amendmant of ali slaims thare are 11]:
'ddmihﬁnﬂmdhvm:lddm'l to11."*

3. Mnulﬁulylhnmudahl and the amendments sonsist in cancsliing same elaims and in adding

'GﬁnlihilldMuMdﬁu?bﬂuﬂH.mdﬂnﬂl.ﬂuﬂ 17 acided." or
"Claima 7 to 13 osnoaliad; new claime 15, 16 and 17 added; all other olsime unchenged.”

4, [Where various kinds of amandmenis are mads]:
*Claims 1-10 unchanged; claima 11 to 13, 18 and 10 cancelied; olaims 14, 15 replaced by
claim 14; alsim 17ﬂw&mrd-dddn-15.1lmd17 nudllml 21-&-1.

amended
"Statemant under article 18(1)" (Rule 40.4)

The ndments be agcompanied staiemant sxplaining the amendmants and indleat) im
M%ﬁmﬁhmhw&ﬂm l;htmmcmhmna.:ﬂm

The statement will be publishad with the inlsmational sppllsstion and the amendad clsime.
& must be In the language in which the intematienal apppisstion Is to be published.
k must be brisl, not extceeding 500 words If in English or ¥ translaied inio English.

&t should not be confused with and dose not replace the letter indicating the diferences betwesn the slaims
a8 fluad and =8 arended. t must be Bled on a separate shest and must be identified as such by a heading,
prejurably by using the words “Staterment urcier Artiole 18(1).°

it may not contain any diaparaging cofmments on the inlernational searsh report or the eisvanos of eltations

nmdndhummumwh-mm.mmmmmum
fuport may be mazde only in connedtion with an amarciment of that olaim.

Cansagquence i a demand for Internationsl preliminary sxamination has aiready besn fed

I, at the time of fiing any amendments under Astisls 18, a demand for international preliminary sxamination

has bean the , of the
e e s e e e e Py T
Authorlly (see Fuie 62.2(a), firet sentence).

Consequence with regand to translation of the intemational appiication for entry inta the nationsl phase

The appiioants sitention is drawn to the fast that, where upon mhndbn-ln-o a trarmlation of the
ddn-mwmwﬂmhmbbm atec/slncted Offioss, instend of, or
in additton to, the translation of the caims as fliad.

For huther datalls on the requiremenis of sach designatedialectad Offies, see Vohume Il of the POT Applicant's

Notes to Form PCTAGA/220 (ssvond shaet) (Januxry 1984)

SOOCID: <XSISAZ2ONOENPS_i_»
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PATENT COOPERATION TRE Y PCTAUS03/10605
From the INTERNATIONAL BUREAU
PCT o
NOTICE INFORMING THE APPLICANT OF THE BUJOLD, Michael, J.
COMMUNICATION OF THE INTERNATIONAL Davis & Bujold, P.L.L.C.
APPLICATION TO THE DESIGNATED OFF, Fourth Floor
500 North Com
(PCT Rulc 47. (¢}, first senience) g%:ﬁ'hs.-tlﬁl'suo 931

NOV - 3 2003

Date of muilingtday/month/vear)

23 October 2003 {23:10.03)

Applicanl's or agen's file refcrence -
NORA-4171CPC IMPORTANT NOTICE

Internutional spplication No. Intemutional filing datefday/month/year) Priority dae{day/nonih/yvear)
PCTAUS03/10805 04 April 2003 (04.04.03) 08 April 2002 (08.04.02)

Applicant

SAINT-GOBAIN CERAMICS & PLASTICS, INC.

following designated Offices on the daie indicated above as the date of mailing of this notice:
AU, AZ, BY, CH, CN, CO, DE, DZ, HU, JP, KG, KP, KR, MD, MK, MZ, RU, TM, US
1n accordance with Rule 47.1(c), third senience, those Offices will accept the present notice as conclusive evidence that the communication

of the intemational application has duly taken place on the date of mailing indicated above snd no copy of the inlemational application is
required 10 be furnished by the applicant 1o the designaied Office(s).

. 1. Notice is herehy given that the Inlernational Bureay has communicated, a8 provided in Article 20, the imemational sppiication 10 the

14

The following designated Offices have waived 1he requirement for such & communicaiion af this time:

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BZ, CA, CR, CU, CZ, DK, DM, EA, EC, EE, EP, ES, Fl, GB, GD, GE, GH,
GM, HR, ID, IL, IN, IS, KE, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MG, MN, MW, MX, NI, NO, NZ, OA, OM, PH, PL, PT,
RO, SC, SD, SE, 8§G, SK, SL, TJ, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the applicant to
furnish a copy of the inlemational application (Rule 49. i{a-bis)),

3. Enclosed with this nolice is a copy of the inlemations] application as published by the [ntemetional Bureau on
23 October 2003 (23.10.03) under No. 03/086074

4. TIME LIMITS for filing a demand for international preliminary examination and for entry Into the national phase

The applicabie time limit for entaring the national phase will. subject lo what is sald in the following paragraph, be 30 MONTHS from
the priority dale, not only in respect of any elected Office if a demand for intomational preliminary examination is filed before the
expiration of 19 months from the priority date, bul also in respect of any desipnaied Office, in the absence of filing of such demand, where
. Article 23(1) as modified with effect from 1 April 2002 applies in respect of that designated Office. For further demils, see PCT Gazeste

No. 4472001 of 1 November 2001, pages 19926, 19932 and 19934, as well as the PCT Newsletter, October and November 2001 and
Pebruary 2002 issues.

In practice, ime limfis other than the 30-month time Umit will continue Lo apply, for various periods of time, in respect of certain
designated or elected Offices. For regular updates on the upplicable time Limits (20, 21, 30 or 31 months, or other time limiy), Office by

Office, refer 10 the PCT Gazsure, the PCT Newsletter and the PCT Applicant’s Guide, Volume 11, National Chapters, sll available from
WIPQ's Inlemet sile, a1 hup=A/www. wipo.in/pet/ensindex. ml,

For filing & demand for International preliminary examination, see the PCT Applicant’s Guide, Volome A, Chapier 1X. Only en
applicant who i3 a naiional or resident of & PCT Comracting Swie which is bound by Chepier II hes the right 1o file a demand for
inlernational preliminary examination (al present, all PCT Contrecting States are bound by Chapter 11).

It iz the applicant's sole responaibility to monitor all theze time limits.

The epplicant is hereby notified that, a1 the time of enablishmen of this Notice, the lime limit under Rule 46.1 for making amendmems

under Article 19 has not yet expired and the Intemational Bureay hud received neither such amendments nor a declaration that the applicant
does not wish 1o make amendments.

The Lntemational Bureau of WIPO Authorized officer
34, chemin des Colombeties .
1211 Geneva 20, Switzerland Judith-Zahra
Farm PCT/AB/308 (April 2002)

T e i e "Rl B CunE—— ——



The demand must be filed directly with the . .Apetens nterntional Examining Awhority or. {fiwo ors.  Authorities are competent, with
the one chosen by the applicant. The fuil name or two-letter code of thas Authority may be indicated by the applicant on the line beiow:

PCT

IPEA/

CHAPTER 11

DEMAND
under Article 31 of the Pazenz Cooperation Treaty:
The undersigned requesta that the interrmtional appilcation specified below be the subject of
international preliminary examimtion according to the Patent Cooperation Treaty.

Date of receipt of DEMAND

Pl

Box No. | IDENTIFICATION OF THE INTERNATIONAL APPLICATION Applicent's or agent's file reference
NORA-4171CPC

International applicstion No. Interoationa) fillng date (day/monii/yeer) (Bariiest) Pricriry date (day/mom/yenr)

PCT/USQ03/10605 April 04, 2003 08 April 2002

Title of inventlan

CHROMIA-ALUMINA SPRAY POWDERS AND A PROCESS FOR MAKING THE SAME

Bex No. I AFFLICANT(S)

erition. Tht e et peat e e g o by . 0 it Telephone No.:508-795-5712

SAINT-GOBAIN CERAMICS & PLASTICS, INC. )
1 New Bond Street Facsimile No.: 508-795-2653
Box Number 15138

Worcester, MA 01615-0138 .
UsS Teleprinter No.:

Soue (.e. country) of vadonality: Us Sune (1.4, country) of revidence: us

Namne and sddress: (fanily ssmr fuigwad by ghm mans; for & ispel cutty, full afficial designmion. 7he adsvexy wacst inchade pussed cosle and nsar of coarery.)

YU, Sung H.

50 Commons Drive
Apartment 9
Shrewsbury, MA 01545
UsS

Sute (/.¢. counry) of adonsllly: {7Q Swie (L. eommiry) of residonce: {J§

Name and sddrcas: ¢Ruly asr follrwad by given s for o kpel iy, Al aficiel desiprasion. The abiress s inctons posacd conde and smwe of cownry.)

WALLAR, Howard
PO Box 60695
Worcester, MA 01606
US

Siate (L.¢. comniry) of matlomlity: Us Sists {T.0. cowniry} of residence: Us

O Further spplicants are indicated on & continuation sheet.

Form PCT/IPEA/40] (first sheet)(January 1994; reprint January 1996) See Notes to the demand form



Inten. .l application No.

Sheet No. 2 PCT/US03/10605

Box No. Il AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following personis M agent [ common representative

and | has been appointed carlier and represents the applicant(s) also for international preliminary
O is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby
revoked.
a is hereby appointed, specifically for the procedure before the International Preliminary
Examining Authority, in addition to the agent(s)/common represeniative appointed carlier.

e e e et s of ol acte Telephone No.:
Michael J. Bujold 603 624-9220
Customer No. 020210 Pacsimile No.:
Davis & Bujold, P.L.L.C. acsimtle No.:
Fourth Floor 603 624-9229
500 North Commercial Street :
Manchester NH 03101 Teleprinter No.:
Us :
E-mail: pateni@davisandbujold.com

O Mark this check-box where no agent or common representative is/bas been appointed and the space above
is used instead o indicate a special address to which correspondence should be seat.

Bex No. IV STATEMENT CONCERNING AMENDMENTS

The applicant wishes the International Preliminary Examining Authority*

0 N to start the international preliminary examination on the basis of the international application as
originally filed.

i 0O to take into account the amendments under Article 34 of
(| the description (amendments attached).
O the claims (amendments attached).
0 the drawings (muendments atached).

Gy 0O to take into account any amendments of the claims under Article 19 filed with the International
Bureau (a copy is attached).

vy 0O to disregard any amendments of the claims made under Article 19 and to consider them as
reversed.

vy O to postpone the start of the international preliminary examination yatil the expiration of
20 months from the priority date unless that Authority receives a copy of any amendments made
under Article 19 or a notice from the applicant that he does not wish to make such amendments

(Rule 69.1(d)). (This check-bax may be marked only where the time limlt under Article 19 has
not yet expired.)

Whexe no check-box b nmried, internationsl prellmicsry exsmination will start o the basls of the Internmions! application s originally
filed o7, where a copy of amendments to te elaims under Article 19 and/or amendmenes of the intemational application under Article M are
recelved by the Intermational Prefiminary Rxamining Autharity befiore it by begun to draw up a written opinjon or the Intcrnational
preilminary axsmination report, as 5o amended.

Bax No. V ELECTION OF STATES

| The applicant hereby clects all eligible States (that Is, all States which have been designated and which are
bound by Chapter 1 of t(he PCT) BXSEPE . . . . . . ot s v vt et as s s anrsnner st b anoannresos

{If the applican: does not wish to elect cerain eligible Stases, the name(s) or country code(s) of those

States must be indicated above.)
Form PCT/IPEA/401 (second sheet)(January 1994; reprint Jamary 1996) See Notes to the demand form
- =K. TS e TE—




. Toter.  snal epplication No.
Sheet No. 3
PCT/US03/10605
Box No. VI CHECKLIST
The demand is accompanied by the following For International Preliminary
documents for the purposes of international preliminary Examining Authority use only
examination:
received Dot Teceived
1. amendments under Article 34 0 O
description : sheets 0 0
claims : sheets
drawings : sheeus O a
2. letter accompanying amendments O 0
under Article 34 : sheets
3. copy of amendments
under Article 19 : sheets
&. copy of statement
under Article 19 : sheets
5 other (specify): : shecus

The demand is also accompenied by the item(s) marked below:

1. || separate signed power of attorney 4, | fee calculation sheet
2. a copy of general power of attorney 5. | other (specify): Check 1,689 Eur
3. a statement explaining lack of signature

Box No. VII_SIGNATURE OF APPLICANT, AGENT OR COMMON REFRESENTATIVE

Naxr ap auch sinarury, ingicaie the asmy of e peryen siguing and vhe capacky i which the person sigay (if sech capacly it ast sbviews from resdixy the demand).
hY

1. Date of actual receipt of DEMAND:

1. wmauofmnofmm

The date of receipe of the demand ks WITHIN the period of 19 months from the priority date as extended by virtue of
Rule 80.5.

5. O  Although the date of receipt of the demand ks after the expiration of 19 months from the priority date, the delsy in arrival s
BEXCUSED g w

Porm PCT/PEA/01 (lat sheeiamary 1994; reprist Jenmary 1996)

-_— . AR W SE——



PATENT COOPERATION TRE ' X PCTAJS03/10605

From the INTERNATIONAL BUREAU 2/
PCT
INFORMATION CONCERNING ELECTED BUJOLD, Michael, J.
OFFICES NOTIFIED OF THEIR ELECTION Davis & Bujoid, P.L.L.C E c
Fourth Floor
500 North Commarclal ElVED
Manchasater, NH 03101
(PCT Rule 61.3 ‘ho ETATS-UNIS D'AMERIBU§  NOV - 8 2003
Date of muiling(day/month/ear) .
23 October 2003 (23.10.03) DAVIS & BUVOLD, P.LLC,
Applicant's or ugent's file relerence
NORA-4171CPC MPORTANT INFORMATION
Intemational application No. Imemational filing dale{duy/nonthAear) Priority dawetday/month/Ayvear)
PCT/AUS03/10605 04 April 2003 (04.04.03) 08 April 2002 (08.04.02)
Applicant

SAINT-GOBAIN CERAMICS & PLASTICS, INC.

¢

]

The applicant is hereby informed thet the Imematicma) Buresu has, according to Anicle 31(7), notified each of the following OfTices of its election:

EP: AT, BE, BG, CH, CY, CZ, DE, DX, EE, ES, FI, FR, GB, GR, HU, IE. IT, LU, MC, NL, PT, RO, SE, SL, SK, TR

National: AU, BG, CA, CN, DE, GB, IL, IP, KP, KR, MN, NI, NO, PL, RO, RU, SK, US
The fallowing Offices have waived the requirenient for the natifieation of their election; the notification will be sent 1o them by the Iniernational Burean
only upon thel request

AP: GH, GM, KE, LS, MW. MZ, 5D, 8L, §Z, TZ, UG, ZM, ZW

EA: AM, AZ.BY,XG.KZ, MD,RU, TI, TM

OA: BF, BJ, CF, CG. CI. CM, GA, GN, GQ. GW, ML, MR, NE, SN, TD, TG

National: AE, AG, AL, AM, AT, AZ BA, BB, BR, BY, BZ, CH, CO, CR, CU, CZ, DK, DM, DZ, EC, EE, ES, FI,

GD, GE, GH, GM, HR, HU, ID, IN, IS, KB, KG, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MW,
VN,

MX, MZ, NZ, OM, PH, PT. SC, 8D, SE, SG. SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VC,
w

The applicant is reminded that he must enter the “naticnal phase” before the expiration of 30 months {rum the priarity date before each of the Offices

Usted above. This must be dooe by paying the national fee(s) and fornishing, if prescribed, 2 translation of the internarional applieation [Article 39(1) (a)),

_a,: \lvell as, where applicable, by fornishing a wransiation of any shnexes of the intemational preliminary examination report (Article 36(3) (b) and Rule
L)

Some offices have fixed time limits expiring iater than the above-mentioned time limit. For detailed information about the applicable time Limits and 1o 10
be perfarmed upon entry inwo the nauonal phase brefore & particular Office, see Volume 11 of the PCT Applicant's Quide.

'gn-minmﬁmqunmlimdphlui:mduullm menths {rom the priority date {or all Siaes designmed for the purposes of obtining 2
ArOPEAN PAIETS.

"The Iniemational Bureau of WIPO Authorized ofTicer
34, chemin des Colombeites .
1211 Geneva 20, Swilzerlond Judith.-Zahra
I'acsimile No.(41-22) 740.14.33 Telephone No.(41.22) 33891.11
Form PCT/IB/332 (September 1997)

| — =y - EELIER: -




PCT/US03/10605

RECEIVED PATENT COOPERATION TREATY

JuL T 2003

=74

T Ac From the INTERNATIONAL BUREAU
To

DAVIS &BUJOLD, PLLC. | PCT
NOTIFICATION CONCERNING BUJOLD, Michasl, J.
SUBMISSION OR TRANSMITTAL Davis & Bujold, P.L.L.C.
OF PRIORITY DOCUMENT Fourth Floor s
i t
(PCT Adminlstrative Instructions, Section 411) ?nogn'::;t;ec:;}? gar:;.ll treé
United Statas of America
Date of malling (day/month/vear)
16 June 2003 {16.06.03)
Applicant's or agent's file reforence
NORA-4171CPC IMPORTANT NOTIFICATION

Intermnational application No.

PCT/US03/106056

Imernational publication date (day/month/year)
Not yet published

Applioamt

SAINT-GOBAIN CERAMICS & PLASTICS, INC. et al

International filing date (day/monthiyesr)
04 Aprll 2003 (04.04.03)

Priprity date {day/month/year)
0B April 2002 (08.04.02)

1. The applicant Is hersby notified of the date of recelpt {except where the lstters "NR" appear In the right-hand column) by the
Internstional Buresu of tha priarity documant(s) relsting to the esriier application(s) indioatad bsiow. Uniecs ctherwise
indicated by an asterisk appearing next to a date of recaipt, or by the letters "NR", In the right-hand column, the priority
dooument concamed was submitted or transmitted to the Intamations! Burssu In sompliance with Rule 17.1(s) or (b).

2. This updates and replaces any previously lssuad notiflcation cancerning submission or transmittal of priority documems.

3. An asterisk(*) appearing next to a date of reoeipt, In the right-hand aglumn, denates a priority dogument submitted
or trensmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention
of the spplicant Is direated to Rule 17.1{0} which provides that no designated Office may disregard the prlority claim

conoerned before piving the applicant an opportunity, upon entry Into the national phase, to fumlsh the priority document
within a time limit which Is reasonable under the ciroumstances.

4. The lettara "NR" sppesaring In the right-hand column denote a priority documeant which was nat received by the International
Bureau or whioch the applicant did not request the recelving Office to prepare and transmit to the International Bureau,
as provided by Rule 17.1(a) or (b), respectively. In such a case, the sttention of the applicant is direated to Rule 17.1{c} which
provides that no designated Office may disregard the priority olaim concerned before giving the applicant an opportunity,
upon entry into the national phase, to fumnigh the priority document within a time limit which la reasonabie under the

glrcumstances.
Priocity data Priority anoliaation N, Gountry or teglonal Offioe Data of raceiot
oo sealonal O )
08 Apri 2002 (08.04.02)  10/118,133 us 07 May 2003 (07.05.03)
03 Sept 2002 (03.09.02)  10v234,422 uUs 07 May 2003 (07.05.03)

Tha Intarnational Bureay of WIPO Authorized officer
34, chemin des Colombettos B
2o 20, o ernard '!'HOFIAX
Facsimile No. (41-22) 338.87.20 Telsphone No. (41-22) 338 8213
Form PCTAB/304 (July 1988) 006602157
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Fourth Floor ~ A
500 North Commercial Strest r OCT 2 7 2003 ] “M RITTEN OPINION
Manchester, NH 03101 i ;
ETATS-UNIS D'AMERIQUE | L~ - ) (PCT Rule 66)
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T [oste ot mating
(day/monttvyear) 22.10.2003
Appilcant's or agenta file reference REPLY DUE within 3 month(s)
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PCT/US03/10805 04/04/2003 ; 08/04/2002
Intsmational Patent Classtfication (IPC) or bath national classification and IPC
C01G37/00
Applicant

SAINT-GOBAIN CERAMICS & PLASTICS, INC. et al.

1. This written opinion Is the firet drawn up by this Intemnational Preliminary Examining Authority.

2. This opinion contains Indications relating to the following items:

1
n
]
v
v

Basls of the opinion

Priority

Non-establishment of opinion with regard to novelty, inventive step and Industria) applicability
Lack of unity of invantion

Reasoned statsment under Rule 88.2(a)(ll) with regard to novelty, inventive step or industrial applicabliity;
citations and explanations supporting euch-statement

Cartain document clited
Cortain defects In the International application
Cartaln observations on the interational applicetion

BOODO®

vi
Vil
vili

ooo

3. The applicant la heraby Invited to reply to this opinion.

Sae the time Imii inclicated above. The applicant may, belore the expiration of that time Imit,
recuest this Authorfly fo grant an extsnalon, see Fute 88.2(d).

When?

How? By submiiting e writien reply, accompanied, where appropriats, by amendments, according to Fude 66.3,
For the form and the language of the amandmants, sse Rules 08.8 and 8.9.

Also:

For an additional opportunity io submit amendments, see Rule 68.4.

For the axaminat’s obligution 1o consider amandments andior arguments, see Rule 68.4 bls,
For an Informal communication with the axaminar, ses Rule 89.8.

it no reply s flled, the intemational prefminary sxamination mport will be established on the basis of this opinlon.

4, The final date by which the Intemational preitminary
examination repornt must be established according to Rule 89.2 Is: 08/08/2004.

Name and maling adcdress of the Inamational Authorized officer 7 Exarminer
preliminary examining authosity: Munro. B
European Patent Office '
__@ D-80298 Munich Formafiies oficer ind. xansion of ime Bie) @)
Tel. +49 89 2399 - 0 Tx: 523858 epmu d DA ROCHA, O. —
Fax: +49 8O 2399 - 4485 Telaphone No. +48 89 2308 8101 e e

Form PCTAPEA/408 (cover sheet) {January 1084)
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WRITTEN OPINION international application No. PCT/US03/10605

. Basls of the opinion

1. With regard to the elements of the intemational application (Repiacement sheets which have been furnished to
the recelving Office In response lo an invitation under Article 14 are referred to in this opinion as “originally filed™);

Description, pages:

1-6 "as originally filed
Claimes, No.:

1-9 as originally filled
Drewings, sheets:

1

as originally filed

2. With regard 1o the language, ali the slemenis marked above were avaliable or fumished to this Authority in the
language In which the Intemational application was flied, unless otherwise indicated under this ltern.

These elements were avallable or fumished to this Authority in the following language: , which Is:

O
a
O

the language of a transtation fumished for the purposes of the intemational search (under Rule 23.1(b)).
the language of publication of the Intemational application (under Rule 48.3(b)).

the language of a translation fumished for the purposes of intemational preliminary examination {(under Rule
55.2 and/or 55.3).

3. With regard to any nucleotide and/or amino acid sequence disclosed in the Intemational application, the
intemnational preliminary examination was carried out on the basis of the sequence listing:

a

O OooOooOono

contained in the intemational application In written form.

flled togather with the intemational application in computer readable form,
fumished subsequently to this Authority in written form.

fumished subsequently to this Authority in computer readabie form.

The statament that the subsequently fumished written sequence listing does not go beyond the disclosure in
the intemational application as filed has been fumished.

The statement that the information recorded in computer readable form is identical to the writtan sequence
listing has been fumished.

4, The amendments have resuited in the cancellation of:

O
O

the description, pages:
the claims, Nos.:

Form PCT/IPEA/408 (Boxes I-VIlI, Sheet 1) {July 1908)
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O the drawings, sheets:

5. O This report has been established as if (some of) the amendments had not been made, since they have been
considered to go beyond the disclosure as flled (Rule 70.2(c)):

{Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this
report.)

6. Additional observations, if necessary:

V. Reascned statement under Rule 66.2(a)(il) with regard o novelty, inventive step or industrial applicabliity;
citations and explanations supporting such statement

1. Statement :
Novelty (N) Claims 1-4 (no), 5-9 (yes)
Inventive step (IS) Claims 1-9 (no)

Industrial applicability (IA) Claims

2. Citations and explanations
800 gssparate sheet

Form PCTAPEA/408 (Boxes I-VIII, Sheet 2) (Jly 1998)
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Section V
1. Reference is made to the following documents:

D1: Materials Research Bulletin, Elsevier Science Publishing, New York, Us
(01-07-1996), 31(7), 861-868

D2: Materials Research Bulletin, Eisevier Science Publishing, New York, Us
(01-05-1997), 32(5), 627-632

D3: Ceramic Transactions, Ceramic Processing Science (1998), 83, 451-458

D4: J. Am. Ceram, Soc. (1870), 53(11), 604-608

" 2. The examination with regard to novelty an inventive step was carried out in light of

the description and in light of the objections/comments made below:

2.1 The subject-matter of claim 1 lacks clarity (Article 6 PCT), because the feature
*essentially single-phase” is insufficiently defined. The definition given in the
description (p. 3, I. 8-11) should be incorporated.

2.2 The subject-matter of claim 1 does not fulfil the requirements of Article 6 PCT,
because the phrase "any compound effective to stabilize chromium in the
hexavalent state" doaes not constitute a precise definition and thus leads to

uncertainty regarding the precise scope of the claim. The applicant should not
amend or delete this feature, but is invited to comment.

2.3 In the examples, only the level of impurities in the alpha alumina are given.
However, neither the level of impurities in the chromia nor the level of impurities in
the end product are given. Thus, as the level of impurities in the end product are
not given, the examples do not fall within the scope of the claims. The applicant is
invited to comment.

2.4 |tis apparent from the description as a whole that the application concems
chromia-alumina powders. However, the current wording of claim 1 includes also
100% chromia powders. Claim 1 should be amended accordingly, to limit the
scope to chromia-alumina powders.

Form PCT/Separate Sheat/a08 (Sheat 1) (EPO-Aprl 1997)
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SEPARATE SHEET
2.5 The featura *thermosprayable" in claim 1 was not considered to imply any further

2.6

31

3.2

3.3

3.4

product features and as such was not considered to be limiting for the purposes of
the examination with regard to novelty and inventive step.

The claims also lack clarity, because in claim 2 the impurities are alkali and
alkaline earth metals, whereas in claim 5 the impurities are their oxides. Moreover,
the limits in ppm are inconsistent in the claims (cl.1 : <200 ppm, ¢l. 5 < 120ppm).

The subject-matter of claims 1-4 does not appear to be new (Art. 33(2) PCT). The
reasoning is as follows:

Document D1 (experimental procedure, table 1) discloses chromia/alumina solid
solution powders with varying proportions of chromia to a-alumina. Moreover, it is
to be expected that the powders contain a very low level of impurities such as
alkali and alkaline earth, because the products separated from suspension are
washed 10 times with hot water. Water soluble cations such as alkali and alkaline

earth cations are removed by washing. Thus, D1 appears to be prejudicial to the
novelty of claims 1-3.

Document D2 (experimental procedure) employs the same preparation method as
is used in D1. Furthermore, D2 (Table 1) discloses grain sizes falling within the

range defined in claim 4. Thus, D2 appears to be prejudicial to the novelty of
claims 1-4.

Document D3 (experimental procedure, figure 3) describes the preparation of an
alumina-chromia powder using organometallic precursors. It can be assumed that
the use of such precursors does not introduce Impurities such alkali and alkaline

earth compounds into the end product. Thus, D3 appears to be prejudicial to the
novelty of claims 1-3.

Document D4 (p. 605, Powder Preparation and Table, examples) discloses Cr,O,-
AL O, solid solutions, which after recalculation from mol%, appear to contain less
than 200 ppm Na,O. Document D4 is prejudicial to the novelty of claim 1.

Form PCT/Separats Shest/408 (Bheet 2) (EPO-April 1097)
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The subject-matter of claims 5-8 lack the involvemnent of an inventive step {(Art.
33(3) PCT). The reasoning is as follows:

It is apparent from the description (p. 2, paragraph 6) that the person skilled in the
art knows that impurities such alkali or alkaline earth compounds stabilize
chromium in the hexavalent state. Thus, a person skilled in the art, who wants to
provide a chromia-alumina powder suitable for thermal spraying, would realise
that in order to reduce the formation of hexavalent chromium he should avoid
introducing alkall or alkaline earth compounds. There is nothing unusual about the

method of preparation employed (see eg. fig 1, D3). Thus, the involvement of an
inventive step cannot be acknowledged.

The applicant is invited to comment.

Form PCT/Separxie Sheot/408 (Sheat 3) (EPO-Aprl 1997)
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Applicant(s):  Saint-Gobain Ceramics and Plastics, Inc.

International App. No.: PCT/US03/10605  Inicrnational filing date: April 4,2003
Examiner: B. Monro Priority Date: April 8, 2002, September 3, 2002
Applicant or Agent's Ref.: 1035-A4171C

EUROPEAN PATENT OFFICE
ATTN: [PEA

D-80298 Munich, GERMANY
Fax No.: 011-49-89-2399-4465

ARTICLE 34 AMENDMENT
Sir:

In response to the Written Opinion dated October 22, 2003, please amend the application
by substituting replacement sheets 7 and 8, as enclosed.

REMARKS
Turning to the text of the Written Opinion, Applicants comment as follows.

2.1. Asrequested, Claim ] has been amended herein to incorporate the definition of
“essentially single-phase” provided on page 3, lines 8-11 of the preseat specifitation.

2.2, Api:licants respectfully submit that the present recitation of “any compound- ;
effective to stabilize chromium in the hexavalent state” is sufficiently precise. In this regard, as
" described in the present specification page 2, lines 7-10, oon{pounds effective to stabilize
chromium include alkali metals, alkaline earth metals, and other impurities known in the art. In
any event, claim 1 has been amended herein to specifically recite alkali and alkaline earth metals

to overcome this issue.

1035-A4171C-WO Response to Writtea Opizion -1- PCT/UBOLA3S49
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Applicants submit that, at least, one cannot properly conclude that the resulting chromia-alumina
powder formed according to the process described in D3 meets the purity levels of the claimed
invention, and further, that use of commercially available raw materials introduces contaminants
that form powders beyond the scope of the present claims.

3.4. Claim 1 hes been amended herein to incorporate the features of claim 2, and D4 is no
longer relevant to the pending claims.
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PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)
Applicant's or agents fila referenca See Notincation of Tranamittal of intemational
NORA-4171CPC FOR FURTHER ACTION 0001y Examination Report (Form PCTAPEAK18)
intemational application No. intemational fling date {dayénonthjaar) Priority date (daymonthjear)
PCTAUS 0310605 04.04.2003 08.04.2002
Intemational Patant Classification {IPC) or both national classification and IPC
C01G3700
Applicant .

SAINT-GOBAIN CERAMICS & PLASTICS, INC. et al.

1.  This intarational preliminary examination report has been prepared by this Intemnational Preliminary Examining
< Authority and is tranemitted to the applicant according o Article 36.

2. This REPORT consisis of a tolal of 8 shesls, including this covar sheat.

B  This report is also accompanied by ANNEXES, l.e. sheets of the description, claims andbr drawings which have
been amendad and are the basls for this report andbr shests containing rectifications made before this Authority
{see Rule 70.18 and Saction 807 of the Adminlstrative Inetructiona under tha PCT).

These annexaes conslet of a total of 2 shaets.

8. This report contains indications relating to the following items:

| B Basiks of the opinion
I 0O Priorty
Il O Nonestablishment of opinlon with regard to novelty, inventive step and industrial applicability
IV [ Lackof unity of Invention
V _B Reasoned statement under Rule 66.2(a)(i) with regard to novelty, inventive step or industrial applicability;
cliations and explanations supporting such statement
Vi [0 Certain documents cited
Vi O Certain defects in the intemnational application
Vil O Certain observations on the intemnational application
Date of submigsion of the damand Date of completion of this report
12.09.2003 25.06.2004
Name and malling address of the intamational Authortzed Officar
preliminary ng authority: f"‘"&
3 D-80268 Munich Munro, B { ) H
Tol. +49 89 2309 - 0 T 523058 eprmu d 1
Fax: +40 B9 2300 - 4485 Telaphone No. +49 60 2399-8520 Seven?

Form PCTAPEA/408 (Cover Sheet) (January 2004)
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Basis of the report

1. With regard to the elements of the intemnational application (Replacement sheets which have been fumished to

the receiving Office in response (o an invilation under Article 14 are referred to in this report as “onginally filed”
and are not annexed to this report since thay do nol contain amendments (Rules 70.16 and 70.17)).

Description, Pages
1-6 as originally filed

Claims, Numbers
19 filed with telefax on 19.01.2004

. With regard to the language, all the elements marked above were available or furished to thie Authority in the

language in which the intemational application was filed, uniess otherwise indicated under this item.
These elements were available or fumished 1o this Authority in the following language: , which is:

O the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)).
O the language of publication of the intemational application (under Rule 48.3(b)).

O the language of a translation fumished for the purposes of international preliminary examination (under
Rule 55.2 andbr 55.3).

With regard to any nucleotide andior amino acid sequence disciosed in the intemational application, the
intemational preliminary examination was casried out on the basis of the sequence listing:

O contained in the intemational application in written form.

filed together with the intermational application in computer readable form.
fumished subsequently to this Authority in written form.

fumished subsequently to this Authority in computer readable form.

The statemant that the subsequently fumished written sequencs listing does not go beyond the disclosure
in the intemational application as filed has been fumished.

The statement that the information racorded in computer readable form is identical to the written sequence
listing has been fumished. .

O ODoOooao

. The amendments have resulted in the canceilation of:

the description, pages:
the claims, Nos.:
tha drawings, sheets:

This report has been established as if (some of) the amendments had not been made, since they have
been considered to go beyond the disclosure as filed (Rule 70.2(c)).

(Any replacement sheet containing such amendments must be referred to under itemn 1 and annexed fo this
report.)

see separate sheet

B OO0

. Additional observations, if necessary:

Form PCTAPEA/ 400 (January 2004)
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabillity;
citations and explanations supporting such statement

1.

Statemant
Novaetty (N)

Inventive step (IS)

Industrial applicability (1A)

Citations and explanations
seo separate sheet

Form PCTAPEA/409 (January 2004)

Yes:
No:

Yes:
No:

Yes:
No:

Claims
Claims

Claims
Claims
Claims
Claims

59
14

5-9
1-4

1-9
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Section I: Basis of the Report

1. The following amendment to claims 1 and 4 does not fulfil the requirements of
Article 34(2)(b) PCT:

*and less than 50 ppm of alkali and alkaline earth metals”
The reasoning is as follows:

The applicant (fax dated 19.01.04) cites original claim 2 as the basis for this
amendment. However, according to claim 2, the stabilizing compound is gelected
from the group consisting of alkali metals and alkaline earth metals and the
content of each ig less than 50 ppm (emphasis added). Thus, according to the
amended wording of claim 1, the amount of alkali and alkaline earth metals in total
is less than 50 ppm, whereas according to the wording of original claim 2, the
content of each of alkali metals and alkaline earth metals is less than 50 ppm. The
amendment is therefore not allowable in accordance with Article 34(2)(b) PCT.

For the purposes of the examination with regard to novelty and inventive step,
claims 1 and 4 were considered as if this amendment had not been made, ie. the
these claims were considered to contain the original feature instead, namely: "less
than 200 ppm of each of any compound effective to stabilize chromium in the
hexavalent state®.

Section V
2. Reference is made to the following documents:

D1: WATANABE M ET AL: "Formation of continuous series of solid solutions
from powders prepared by hydrazine method: The system Cr203-Al203"
MATERIALS RESEARCH BULLETIN, ELSEVIER SCIENCE PUBLISHING,
NEW YORK, US, vol. 31, no. 7, 1 July 1996 (1996-07-01), pages 861-868,
XP004077794 ISSN: 0025-5408

D2: YAMAGUCHI O ET AL: "Fabrication and mechanica! properties of Cr203
solid solution ceramics in the system Cr203-Al203° MATERIALS
RESEARCH BULLETIN, ELSEVIER SCIENCE PUBLISHING, NEW YORK,
US, vol. 32, no. 5, 1 May 1997 (1997-05-01), pages 627-632, XP004088912

Form PCT/Separate Sheat/409 (Sheet 1) (EPO-April 1987)
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ISSN: 0025-5408

D3: SATO, KOJI ET AL.: "Preparation of alumina-chromia solid solution powd r
and thin film through precursor method" CERAMIC TRANSACTIONS,
CERAMIC PROCESSING SCIENCE, vol. 83, 1998, pages 451-458,
XP009015669 .

D4: L. R. ROSSI AND W. G. LAWRENCE: "Elastic Properties of Oxide Solid
Solutions: The System Al203-Cr203" J. AM. CERAM. SOC., vol. 53, no. 11,
1970, pages 604-608, XP0O0S015711

3. The examination with regard to novalty and inventive step was camied out in light
of the description and in light of the following comments and objections:

3.1 A lack of clarity arises (Ant. 6 PCT), because according to claims 1 and 4 (see
Section | for the interpretation of claims 1 and 4 used for examination purposes)
the powder should contain less than 200 ppm of each of any stabilizing
compound, whereas according to original claim 2 the powder need only contain
less than 50 ppm of gither alkali metals or alkaline earth metals. Thus, it is not
clear which features are assential for the invention: minimizing all stabilizing

. compounds minimizing either alkali or alkaline earth metals.

Furthermore, claim 2 refers to stabilizing compounds selected from alkali metals
and alkaline earth metalis, but metals are not compounds?

3.2 The feature "thermosprayable” in claim 1 was not considered to imply any further
product features and as such was not considered to be limiting for the purposes of
the examination with regard to novelty and inventive step.

Claims 1-4

4. Document D4 (p. 605, Powder Preparation and Table, examplaes) discloses Cr,O,-
Al,O, solid solutions, which after recalculation from mol%, appear to contain less
than 200 ppm Na,O. Document D4 appears to prejudicial to the novelty of claims
1 and 4.

Documents D1-D3 disclose Cr,0,-Al,0, solid solutions, whereby relatively low
amounts of impurities might be expected due to the methods of preparation

Form PCT/Separate Sheot/408 (Shaet 2) (EPO-Apil 1997)



. P

INTERNATIONAL PRELIMINARY Intemational application No. PCT/US 03/10605
EXAMINATION REPORT - SEPARATE SHEET

employed. However, the levels of impurities are not explicitly disclosed in D1-D3
and thus, novelty is acknowledged for claims 1 and 4 over D1-D3.

Note: Claim 1 also includes powders comprising 100% chromia. However, it
appears from the description of the current application (page 3, paragraph 012)
that the main source of impurities is the alumina powder and that chromia
powders containing impurities in only trace amounts are already known. In any
case, the teaching of the application (see description, paragraph 009) appears to
be that alumina is effective at inhibiting the formation of hexavalent chromium
species especially in the substantial absence of alkali metal and alkaline earth
metal species. Thus, the presence of alumina appears to be dssential.

5. The subject-matter of claims 2 and 3 does not appear to include any features
which would justify the acknowledgement of an inventive step. These features do
not appear to be unusual for a person skilled in the art, nor do they appear to be
associated with a particular additional technical effect.

Claim 5-9

6. The subject-matter of claims 5-9 appears to fulfil the requirements of Articles 33(2)
and 33(3) PCT. The reasoning is as follows:

None of the prior art documents cited in the Intemational Search Report discloses
a process for preparing a Cr,0,-Al,O; powder, wherein alumina and chromia
powders are used, which have less than 120 ppm of alkali and alkaline earth
metal impurities. Moreover, the problem of avoiding hexavalent chromium is not
mentioned in the cited prior art.

Form PCT/Separate Sheet/400 (Sheet 3) (EPO-Aprll 1867)



We Claim: )
1. A thermosprayablespowder - comprising from -45 -to -100%- cloomia, and

comrespondingly from 0 to 55% of alpha alumina, all proportions being by weight, and

lcss than 50 ppm of alkali metals and alkaline earth metals, which stabllize chromium in
the bexavalent state, wherein the thermospmyable powdcr is essentially single-phase such
that alumina io phases other than alpha phase docs not exceed 10 wi% of the total
alumina content.

2. A powder according to Claim 1 in which the proportion of alpha alumina is
from 50 to 30% by weight.

3. A powder acconding to Claim 1 in which the particles have a.ds; of from: 5 to
200 micrometers,

4. An aluminachromia thermosprayable powder compnsmg‘ chromia in an
amount not less than 45% by weight, alpha-alumina in an amount not greater than 55%
by weight, and less than 50 ppm of atkall metals and alimline carth metals, which
stabilize chromium in the hexavalent state, wherein the theomosprayable powder is
essentially singlc-phase such that the alumina in phases other than alpha phase does not
exceed 10 wt?, of the total alumina comtent.

5. A process for the production of a thermospmyable powder which compriscs
mixing an aJumina powder having a content of alkali metal and alkaline =arth metal oxide
impurities of not more than 120 ppm of sach, with a chromia powder also having less
than 120 ppm of any impurity effective to stabilize chromiurm in the hexavalent state, the
powders being mixed in proportions to give, upon firing, an essentially single phase
crystalline powder comptising from 45 to 99% of chromia and from 55 (o 1% of alpba
slumina, all proportions being by weight, and firing the mixture at a temperature of from
1300 to 1500°C o produce the seid cuscatally single-phase coystllioc powder.

6. A process according to Claim 5 in which the alpha alumina particles have & ds
particlc size that is from 5 to 20 times the corresponding dsp for the chromia powder.

7. A process according to Claim 5 in which the alamina powder is selested from
the proup consisting of alpha alumine, gamma alumina, kappa alumina, delta alumina,
boehmite, alumina tribydratc and mixtures thercof,

REPLACEMENT SHEET

Empf .zei t219/01/2004 18:59 Enwef o .2686 P.00B




-8- ' (/2/
8. A process according to Claim 7 in which the aluminz powder mixed with the
chromia powder is bochmite. S
"7 9. A process according to Claim 5 ‘in which the chromia and the alumina each
have alkali metal and slkaline carth metal impurity levels that do not exceed 50 ppm of
any such clement.

& -

REFPLACEMENT SHEET
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National Stuge Preliminary Amendment

Please amend the claims in the present national stage application to be consistent
with the claims provided below. During pendency of the comresponding PCT
Application, an Articlc 34 Amendment was made on January 19, 2004. Howcver, the
requested amendments to claims 1-4 were not entered by the IPEA. This Preliminary
Amcndment is made to comrect claims 1 and 4 (as noted by the modifications below) and
secure entry of the amendments in the present national stage application.

The IPEA deemed claims 5-9 to meet the requisite novelty, inventive step, and
industrial applicability requirements. For the reasons stated in the Article 34
Amendment, claims 1-4 also meet those requirements.

1. A thcrmosprayable powder comprising from 45 to 100% chromia end
correspondingly from 0 to 55% ol alpha alumina, all proportions being by weight, and
less than 50 ppm of cach of any alkali metals and alkaline carth metals—whieh_that
stabilize chromium in the hexavalent state, wherein the thermosprayable powder is
essentially single-phasc such that alumina in phases other than alpha phase does not
exceed 10 wi% of the total alumina content.

2. A powder according to Claim 1 in which the proportion of alpha alumina is
from 50 to 30% by weight.

3. A powder according to Claim 1 in which the particles have a dg of from 5 to
200 micrometers.

4. An slumina-chromia thermosprayable powder comprising chromia in an
amount not Jess than 45% by weight, alpha-alumina in an amount not greater than 55%
by weight, and less than 50 ppm of euch of smy alkali metals and alkaline earth metals,
which_thal stabilize chromium in the hexavalent state, wherein the thermosprayable
powder i essentially single-phase such that the alumina in phases other than alpha phase
does not exceed 10 wt% of the total alumina content.

5. A prooess for the production of a thermosprayable powder which comprises
mixing an alumina powder having a content of alkali metal and alkaline sarth metal oxide
impurities of not more than 120 ppm of each, with a chromia powder also having leas
than 120 ppm of any impurity effective to stabilize chromium in (he hexavalent state, the

53



powders being mixed in proportions to give, upon firing, an essentially single phase
crystalline powder comprising from 45 to 99% of chromia and from 55 to 1% of alpha
alumina, all proportions being by weight, and firing the mixture at a temperature of from
1300 to 1500°C to produce the said cssentially single-phase crystatline powder.

6. A process according to Claim 5 in which the alpha alumina particles have a dso
particle size that is from S to 20 times the corresponding dso for the chromia powder.

7. A process according to Claim 5 in which the alumina powder is selected from
the group consisting of alpha alumins, gamma slumina, kappa alumina, delta alumina,
bochmitc, alumina trihydmte and mixtures thereof.

8. A process according to Claim 7 in which the alumina powder mixed with the
chromia powder is bochmite. ; :

9. A process according to Claim 5 in which the chromia and the alumina cach
have alkali metal and alkaline earth metal impurity levels that do not exceed 50 ppm of
any such element.

REPLACEMENT SHEET
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[001] POLVOS PARA PULVERIZADO DE OXIDO DE CROMO-

ALUMINA Y PROCESO PARA ELABORAR 1OS MISMOS.
[002] Antecedentes da la Invenocién

[003] La presente invencién se relaciona con polvos
para pulverizado de éxido de cromo y a un proceso para la
elaboracién de tales polvos. Tales polvos son (Gtiles en
la produccién de recubrimientos térmicamente pulverizados

sobre sustratos.

[004] Es bien conocido que colocar un recubrimiento
de pulverizado de éxido de cromo sobre un sustrato, que
usualmente es un metal, le confiere una mejora muy
significativa a la dureza y a la resistencia desgaste de
la superficie. Por esta razén los recubrimientos de 6xido
de cromo sobre rodillos de repujado o rodillos de
rotograbado a los que le son dados a menudo un
recubrimiento de 6xido de cromo son utilizados en muchas
partes que son sometidas a desgaste tales como cuerpos de
bombas, ejes, rodillos y rodillos de impresién. Estas
partes pueden ser utilizadas como pulverizado o pueden ir
a través de procesamientos determinados subsecuentes

tales como molido, rectificado, esmerilado o pulido. Los



rodillos de impresién son usualmente adicionalmente
procesados mediante gravado laser para hacer un patrén de
celdas que sean (Gtiles para portar tinta. Los
recubrimientos pueden ser aplicados mediante un nimero de
técnicas pero las més frecuentemente utilizadas estén
basadas en el uso de un proceso de pulverizado térmico en
el cual las particulas cerdmicas son inyectadas en un
chorro de plasma dirigido hacia el sustrato. El calor del
chorro de plasma funde las particulas cerémicas y hace
gue ellas luego del impacto con el sustrato, formen una
capa ceridmica con un alto grado de uniformidad e
integridad que sea capaz de proteger el sustrato sobre el
cual esta recublerto, déndole al sustrato la dureza y
resistencia superficial caracteristicas de la ceramica

con la cual es recubierta.

[005) Existe sin embargo un problema por que luego
del rociado térmico de un polvo de 6xido de cromo sobre
un sustrato, algo del 6xido de cromo reacciona con
oxigeno y las impurezas en el 6éxido de cromo para
producir compuestos de cromo hexavalentes muy téxicos.
Los compuestos de éxido de cromo hexavalentes se forman a
elevadas temperaturas tales como las que son utilizadas

en los polvos cerdmicos pulverizados térmicos y parece

ve



que se forman en la llama y especificamente en las partes
exteriores de 1la llama. E1 material en esta parte
exterior no es calentado a aproximadamente la misma la
temperatura y no se adhiere a la superficie pulverizada
en el mismo grado. El resultado es un  nivel
indeseablemente alto de ¢6xido de crome hexavalente en el
polvo no adherido pero que permanece para ser reciclado o
desechado, evitando asi un problema ambiental
significativo. En un experimentc para determinar 1la
proporcién de este efecto 1la cantidad de cromo
hexavalente en un polvo de 6xido de cromo de pulverizado
térmico fue medido en 39 ppm y un recubrimiento de este
polvo térmicamente pulverizado sobre un sustrato mostréd
una concentracién de 10 ppm. Sin embargo cuando el sobre
pulverizado fue muestreado 1la cantidad de cromo
hexavalente varié entre 470 y 8800 ppm. El éxido de cromo
(Cr203) convierte el estado hexavalente en la presencia de
oxigeno a temperatura sobre 1000°C pero se revierte a
oxido de cromo al enfriarse. Sin embargo en la presencia
de sales alcalino o impurezas de metales alcalino
térreos, o en ciertas otras impurezas conocidas en la
técnica, el cromo forma compuestos complejos que

estabilizan el cromo en el estado hexavalente.
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[007] Existe por lo tanto neceslidad urgente de un
nuevo materlal de recubrimiento que no tenga la tendencia
de los actuales polvos de recubrimiento resistentes al
desgaste basados en cromo a oxidarse al estado
hexavalente cuando se wutilizan en un proceso de
pulverizado térmico y no tengan una perdida significativa
de dureza y resistenclia al desgaste que caracteriza los

recubrimientos de 6xido de cromo convencionales.

[008] Descripoién general de la Invencién

[009] En razétn a que la alumina alfa y el oéxido de
cromo (como se utiliza aqui este término se relaciona
exclusivamente con el estado Cri0;) tienen la misma
estructura de celosia de cristal hexagonal con parimetros
de celosia que no son muy diferentes, es conocido que las
estructuras cristalinas que incorporan ambas especies son
muy estables. Los 6xidos se dicen que son “solubles” uno
en el otro en el sentido de que cada uno puede ocupar la
misma posicién en la celosia cristalina hexagonal del
otro formando una solucién sélida. Se encuentra ahora que
la aldmina es muy efectiva al inhibir la formacién de
especles de cromo hexavalentes especialmente en la

ausencia sustancial de metal alcalino y especies de metal

vy



alcalino térreo que son encontradas para promover la
formacién de este producto indeseable. Es sin embargo
también posible inhibir la formacién del cromo
hexavalente mediante el uso de fuentes de oxido de cromo
que contienen cantidades minimas de estabilizadores para

cromo hexavalente.

[010] La invencién por lo tantc comprende un polvo
termo pulverizable esencialmente de fase simple que
comprende de 45 a 100% de oxido de cromo y
correspondientemente hasta el 55% de alumina, 'todas las
porciones estdn en peso, y menos de 200 ppm, Yy
preferiblemente menos de 50 ppm de wuno o méas

estabilizadores para el cromo hexavalente.

[011] Adicionalmente se prefiere que, cuando estd
presente la alimina, al menos el 9%0% de la alimina este
en la fase alfa en razén a que esto ocasiona mas pocas
deshomogenidades de celosia en la estructura cristalina
oxido de cromo/alimina. Asi el término “esencialmente de
fase asimple” cuando se utiliza aqui para referirse al
polvo de acuerdo con la invencién permite la presencia de

alimina en fases diferentes de la fase alta en una



cantidad que es menor del 10% del peso de alGmina en el

polvo.

(12] Los metales alcalinos y los metales alcalino térreos
son conocldos por estabilizar los compuestos de cromo
hexavalentes y, aunque estos estdn a menudo presentes en
cantidades en trazas en el 6xido de cromo, ellos son
mucho mds prevalentes en la alimina alfa hecha mediante
técnicas convencionales. En las aluminas convencionales
el sodio tiende a presentarse en cantidades mayores que
en otros &éxidos de metal alcalino y alcalino terreo. En
algunos casos se ha probado ser ventajoso inicliar el
proceso con una forma precursora de alfa alimina tal como
gama altmina, kappa alUmina, delta aldmina, boemita,
trihidrato de altmina y mezclas de estos juntos o con
alimina alfa minima. Tales formas precursoras pueden a
menudo ser obtenidas en un estado que tiene muy pocas
cantidades de impurezas que conducen a la formacidén de
6xido de cromo hexavalente. Tipicamente las cantidades de
estas impurezas en boemita por comparacién con una
alimina alfa muy pura son como sigue: éxido de sodio-27
ppm en lugar de 50 ppm; magnesio-22 ppm en lugar de 78
ppm; 6xido de potasio-menos de 1 ppm en lugar de en lugar

de 68 ppm; y cal-menos de 1 ppm en lugar de 104 ppm. Es



claro por lo tanto que el usc de boemita puede conferir
beneficios significativos en términos de la reducciédn de
estas especies problemidticas que estabilizan cromo
hexavalente. La boemita puede entonces ser quemada junto
con el polvo de 6xido de cromo para producir el producto
de 6xido de cromo/alimina cristalino de fase simple.
Cuando se utiliza boemita, que sufre aproximadamente el
2B% de perdida en peso luego de quemado, la cantidad
agregada necesita ser ajustada tal como las proporciones
de la alaimina alfa y el cromo en el producto terminado

como en el rango deseado.

[013] El polvo termo pulverizable cristalino
esencialmente de fase simple de la invencién puede ser
hecho mediante cualquier técnica de tratamiento con calor
adecuada tal como por ejemplo al fusionar los componentes
mediante fusién de arco eléctrico, polvos de sinterizado
de los componentes juntos, mezcla de precursores en
procesos de sol-gel y luego secado y quemado del gel, o
al pasarlos a través de un proceso de fusién de plasma.
Sin embargo se prefiere a menudo producir el polvo al
sinterizar una mezcla de componentes en forma de polvo a
una temperatura de 1250 a 1500°C y preferiblemente de

1300 a 1450 °C. En general se requiere un ciclo de fuego



(que incluye un tiempo de residencia de asenso
convencional a la temperatura de fuego y tiempos de
descenso), de 10 a 40 horas y preferiblemente de 10 a 30
horas. El1 tiempo del ciclo paRa el fuego depende
grandemente de la temperatura del fuego, con temperaturas
de fuego inferiores que generalmente requieren tiempos de
fuego mayores para lograr los resultados deseados. Si la
alimentacién de alimina es en 1la forma inicial de
boemita, las temperaturas en el extremo alto de rango se
requieren a menudo para efectuar la conversién completa a
la forma alfa. Esto es esencial por que solamente la
forma alfa tiene la estructura cristalina deseada que
caza con la del Oxido de cromo. Dejando una cantidad
excesiva de alimina transicional, (esto es, m&s de
aproximadamente 10% del peso de alGmina), da como
resultado el producto que no tiene wuna estructura
cristalina esencialmente de fase simple. Ademé&s si el
tamafio de particula del 6xido de cromo es del mismo orden
de magnitud que el de la alGmina alfa o adn mayor, la
disposicién del 6xido de cromo absorberse en la celosia
de la altmina se reduce y se pueden requerir mayores

tiempos a la temperatura de fuego.



[014] Quemar una mezcla de polvo es particularmente
efectiva cuando el tamafioc de la particula de la alamina
alfa es mayor que aquella del éxido de cromo en razén a
que las particulas de 6xido de cromo mAs pequeflas tienen
una tendencia fuerte a ser absorbidas en la celosia de
cristal de aldtmina alfa para producir un material de
polvo cristalino de fase simple. En tal proceso las
particulas de alumina pueden tener un dsp que va de 5 a 20
veces, y preferiblemente de 2 a 15 veces en dsy; de las
particulas de O4Oxido de cromo. Esto son embarge no es
esencial y se encuentra cuando los tamaflos de particulas
son proporcionados en la direccién opuesta, esto es
cuando las particulas de cromo tienen un rango de tamafio
mayor, el proceso tamblén es efectivo. El control de la
temperatura de fuego y la longitud del tiempo de fuego es
un mecanismo efectivo para controlar el tamafio de los
cristales de- 6xido de cromo/aliimina que son producidos.
Asi calentamientos mas prolongados o temperaturas mayores
son cada una efectivas para incrementar el tamafio del
cristal desde un tamafio de sub-micrémetro en al menos un

orden de magnitud.

[015] Cuando el componente de alimina mezclado con el

6xido de cromo estd en la forma de boemita, el tamafio de

£3
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la particula es tipicamente aproximadamente el mismo que
el 6xido de cromo o ain mis pequefio pero la aglomeracién
que ocurre al quemarlo para formar en la alimina alfa
pueda a menudo dar como resultado 1la relacién dsg

favorable descrita anteriormente.

[016] Dibujos

[017] La figura 1 es una grédfica de barras que

muestra la resistencia al desgaste de varias muestras de

recubrimiento.
[018] Descripcién Detallada da invencién
[019]) La invencién se describe ahora con referencia a

los siguientes ejemplos que estidn destinados a ilustrar
los principios de la invencién y su aplicacién a 1la
produccién de superficies recubiertas con buenas

propiedades de resistencia al desgaste.

[020] Una aldmina alfa de alta pureza hecha por un
proceso de sol-gel se analizé en su contenido de
impurezas y se encontrdé que contenia lo siguiente: éxido

de sodio 50 ppm; magnesio 78 ppm; 6xido de potasio 68
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ppm; y cal 104 ppm. Un polvo de esta alumina alfa con una
distribucién de tamafioc de particula tal que el d;o era
5,08 micrdémetros; el dsy era 16,08 micrémetros:; y el dgo
era 29,2 micrémetros, se obtuvo. Este polvo fue entonces
mezclado con las particulas de 6xido de cromo que tenian
la siguiente distribucién de tamaflo de particula: d;q 0,94
micrémetros, dsyp 1,77 micrémetros; y deo 4,44 micrémetros.
Todas las mediciones de tamafio de particula fueron

obtenidas utilizando un sistema de medicién Microtrac.

{021] Estos polvos fueron entonces mezclados en una
proporcién en peso 50:50 y quemados a una temperatura de
1350°C con un ciclo de fuego de aproximadamente 20 horas.
Al final de ese tiempo la distribucién del tamafio de
particula fue como sigue: djp 5,58 micrémetros; dso 17,18

micrémetros; y dgs 34,75 micrémetros.

[022] Cuando este polvo fue térmicamente pulverizado
sobre un sustrato se encontrd que tenia una porosidad del
5% que era la misma que se tenia cuando el polvo de éxido
de cromo era pulverizado solo. La dureza Vickers fue 1183
kg/mm® mientras que la obtenida con el 6xido de cromo

solo fue de 1257 gk/mm?.
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[023] En otra muestra del polvo de acuerdo con la
invencién que comprende alimina alfa y 6xido de plomo en
una proporcién en peso de 50:50 el polvo tenia un
contenido de 3 ppm de cromo hexavalente y el polvo sobre
pulverizado contenia 5 ppm de cromo hexavalente. La
disminucién del tamaflo de particula fue como sigue: dje
14,78 micrémetros; dso 28,30 micrémetros; y dgo 48,98

micrémetros.

[24] Las calidades de resistencia al desgaste
comparativas de 4 recubrimientos térmicamente
pulverizados fue entonces comparada. El polvo de acuerdo
con la invencién comprendié una mezcla de aldmina/cromo
alfa cristalino de fase simple en una proporcidén en peso
50/50, (50A-C). Esto se comparé con dos recubrimientos
obtenidos utilizando éxido de cromo puro, (Cl y €C2) y uno
utilizando alGmina alfa pura, (A). Se utilizdé el método
de ensayo establecido en el ensayo de abrasién ASTM G65.
El resultado aparece e la figura 1 e indica que el
recubrimiento 50A-C fue més resistente al desgaste que la
alimina y fue solo ligeramente peor que aquella obtenida

utilizando 6xide de cromo solo.
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REIVINDICACIONES

1. Un polvo termo pulverlizable esencialmente de fase
simple que comprende de 45 a 100% de 6xido de cromo y
correspondientemente de 0 a 55% de alimina alfa, todas
las proporciones son en peso, y menos de 200 ppm de cada
uno de cualquiera compuesto efectivo para estabilizar

é6xido de cromo en el estado hexavalente.

2. Un polvo de acuerdo a la reivindicacién 1 en el cual
el compuesto estabilizante se selecciona del grupo que
consiste de metales alcalinos y metales alcalino térreos

y el contenido de cada uno es menor de 50 ppm.

3. Un polvo de acuerdo a la reivindicacién 1 en el cual

la proporciétn de alumina alfa es de 50 a 30% en peso.

4. Un polveo de acuerdo a la reivindicacién 1 en el cual

las particulas tienen un dsg de 5 a 200 micrémetros.

5. Un proceso para la produccién de un polvo termo
pulverizable que comprende mezclar un polvo de alumina
que tiene un contenido de impurezas de 6éxido de metal

alcalino y metal alcalino terreo de no més de 120 ppm de
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cada uno, en la que el polvo de éxido de cromo también
tiene menos de 120 ppm y cualquier impureza efectiva para
estabilizar el 6xido de cromo en el estado hexavalente,
los polvos son mezclados en proporciones para dar, luego
de quemado, un polvo cristalino de fase esencialmente de
fase simple que comprende de 45 a 99% de 6xido de cromo y
de 55 a 1% de alimina alfa, estando todas las
proporciones en peso, Yy dquemando la mezcla s una
temperatura de desde 1300 a 1500°C para producir dicho

polvo cristalino esencialmente de fase simple.

6. Un proceso de acuerdo a la reivindicacién 5 en el
cual las particulas de aluimina alfa tienen un tamafio de
particula dsg que va de 50 a 20 veces el correspondiente

dse para el polvo de 6xido de cromo.

7. Un proceso de acuerdo a la relvindicacién 5 en el
cual el polvo de alimina se selecciona del grupo que
consiste de aldmina alfa, alumina gama, altmina kappa,
alimina delta, boemita, trihidrato de alimina y mezclas

de este.
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8. Un proceso de acuerdo a la reivindicacién 7 en el
cual el polvo de alimina mezclado con el polvo de 6xido

de cromo es boemita.

9. Un proceso de acuerdo a la reivindicacién 5 en el cual
el 6xido de cromo y la aluimina tienen cada una niveles de
impureza de metales alcalinos y metales alcalino térreos

que no exceden 50 ppm de cualquiera de tales elementos.

NF



16

Particulas particularmente dtiles para pulverizar
térmicamente un recubrimientc resistente al desgaste
sobre un sustrato que comprende una estructura cristalina
esencialmente de fase simple que comprende de 45 a 100%
el peso de ¢6xido de cromo y de 0 a 55% en peso de alimina

alfa.
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REPORTE DEL EXAMEN PRELIMIMAR INTERNACIONAL - HOJA
SEPARADA
Solicitud Internacional

No. PCT/US 03/10605

S8ecclién 1: Base del Reporte

1. Las siguientes correcciones de las reivindicaciones 1

y 4 no llenan los requisitos del articulo 34 (2) (b) PCT:

“y menos de 50 ppm de metales alcalinos y alcalino

térreos”

La racién es como sigue:

El solicitante (fax fechado 19.01.04) cita la
reivindicacién original 2 como base para esta correccién.
Sin embargo, de acuerdo a 1la reivindicacién 2, el
compuesto estabilizante se selecciona del grupo due
consiste de metales alcalino y metales alcalino térreos y

el contenido de cada uno es menor de 50 ppm (énfasis

agregado). Asi, de acuerdo a la redaccién corregida de la
reivindicacién 1, la cantidad de metales alcalinos y

alcalino térreos en total es menor de 50 ppm, mientras

&2
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que de acuerdo a la redaccién de la reivindicacién
original 2, el contenido de cada uno de los metales
alcalino y los metales alcalino térreos es menor de 50
ppm. La correccién es por lo tanto no permisible de

acuerdo con el articulo 34 (2) (b) PCT.

Para los propbdsitos de el examen con relacién a 1la
novedad y el nivel inventivo, las reivindicaciones 1 y 4
fueron consideradas como si esta correccién no hubiera
sido hecha, es decir se conaideré que estas
reivindicaciones contenian la caracteristica original en
lugar de: “menos de 200 ppm de cada uno de cualquier
compuesto efectivo para estabilizar cromo en el estado

hexavalente”.

Seccién V

2. Se hace referencia a los siguientes documentos:
Dl: WATANABE M ET AL: “formation of continuous
series of solid solutions from powders prepared by
hydrazine method: The system Cr203-A1203” MATERIALS
RESEARCH BULLETIN, ELSEVIER SCIENCE PUBLISHING, NEW
YORK, US, wvol. 31, no. 7, 1 july 1996 (1996-07-01),

pages 861-868, XP004077794 ISSN: 0025-5408

&S
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D2: YAMAGUCHI O ET AL: “Fabrication and mechanical
properties of Cr203 solid solution ceramics in the
system Cr203-Al1203” MATERIALS RESEARCH BULLETIN,
ELSEVIER SCIENCE PUBLISHING, NEW YORK US, vol. 32
no. 5 1 May 1997 (1997-05-01), pages 627-632,

XP004088912 ISSN: 0025-5408

D3: SATO, KOJI ET AL.: “Preparation of alumina-
chromia solid solution powder and thin film through
precursor method” CERAMIC TRANSACTIONS, CERAMIC
PROCESSING SCIENCE, vol.83, 1998, pages 451-458,

XP009015669

D4: L.R.ROSSI AND W.G. LAWRENCE: “Elastic Properties
of Oxide Solid Soclutions: The system Al203-Cr203” J.
AM. CERAM. SOC., vol.53, no. 11, 1970, pages 604-
608, XP009015711
'
3. El examen con relacién a la novedad y el nivel
inventivo fue llevado a cabo a la luz de la descripcién y

a la luz de los siguientes comentarios y objeciones:
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3.1 Existe falta de claridad (Art. 6 PCT), por que de
acuerdo alas reivindicaciones 1 y 4 (ver Seccién 1 para
la interpretacién de 1las reivindicaciones 1 y 4
utilizadas para los propésitos del examen) el polvo debe

contener menos de 200 ppm de cada uno de cualquiera del

compuesto estabilizante, mientras que de acuerde a 1la
reivindicacién original 2 el polvo necesita solo contener
menos de 50 ppm de cualquiera metales alcalinos o metales
alcalino térreos. Asi, no es <claro cual de Ilas
caracteristicas es esencial para la invencién: minimizar
todos los compuestos estabilizantes minimizar los metales
alcalinos o los metales alcalino térreos.

Adicionalmente, la reivindicacién 2 se refiere a
compuestos estabilizantes seleccionados de metales
alcalinos y metales alcalino térreos, pero los metales no

son compuestos?

3.2 La caracteristica “termo pulverizable” en la
reivindicacién 1 no fue considerada por implicar ninguna
de las caracteristicas de producto adicionales y como tal
no fue considerada por ser ilimitante para los propésitos
del examen con relacién a la novedad y el nivel

inventivo.
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Raivindicaciones 1-4

4, Documento D4 (p. 605, Preparacién de Polvo y Tabla,
ejemplos) desacribe soluciones sélidas de Crz0;-Al;03, que
después de recalculo de mol%$ parece contener menos de 200
ppm de Na;O. El documento D4 parece ser perjudicial para

la novedad de las reivindicaciones 1 y 4.

Los documentos D1-D3 describen soluciones sélidas de
Cr;03-Al203 por medio de los cuales relativamente pequefias
cantidades de impureza podrian ser esperadas debido a los
métodos de preparacién empleados. Sin embargo, los
niveles de las impurezas no son explicitamente descritos
en D1-D3 y asi, la novedad es reconocida para las

reivindicaciones 1 y 4 sobre D1-D3.

Nota: La reivindicacién también incluye polvos que
comprenden 100% de éxido de cromo. Sin embargo, parece de
la descripcién de las solicitud el estudio (pédgina 3,
pardgrafo 012) que la fuente principal de las impurezas
es el polvo de alimina y que los polvos de 6xido de cromo
que contienen impurezas en solo cantidades en trazas ya

son conocidos. En cualquier caso, la enseflanza de la

LA
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solicitud (ver descripcién, paragrafo 009) parece ser que
la altmina es efectiva para inhibir la formacién de las
especies de cromo hexavalente especialmente en la
ausencia sustancial de especies de metal alcalino y metal
alcalino térreo. Asi, la presencia de alimina parece ser

esencial.

La materia objeto de las reivindicaciocnes 2 y 3 no parece
incluir ninguna caracteristica que justifique el
reconocimiento de un nivel inventivo. Estas
caracteristicas no parecen ser inusuales para una persona
experta en la técnica, ni ellas parecen estar asocladas

con un efecto técnico adicional particular.

Reivindicacién 5-9

6. La materia objeto de las reivindicaciones 5-9 parece
llenar los requisitos de los articulos 33 (2) y 33 (3)

PCT. El razonamiento es como sigue:

Ninguno de los documentos de los documentos de la técnica
anterior «citados en el Reporte de la Bilsqueda
Internacional describe un proceso para preparar polvo de

Cr20.-Al20; en donde los polvos de alimina y éxido de

6F
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cromo se utilicen, que tengan menos de 120 ppm de
impurezas de metal alcalino y metal alcalino térreo. Mis
adn, el problema de evitar el cromo hexavalente no se

menciona en la técnica anterior citada.

686
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REIVINDICACIONES CORREGIDAS

1. Un polvo termo pulverizable que comprende de 45 a
100% de 6xido de Pcromo y correspondientemente de 0 a 55%
de altmina alfa, todas las proporciones son en peso, Y
menos de 50 ppm de metales alcalinos y metales alcalino
térreos, que estabilizan el cromo en el estado
hexavalente, en donde el polvo termo pulverizable es
esenclalmente de fase simple de tal forma que la aldmina
en fase diferente a la fase alfa no excede el 10% en peso

del contenido total de aldmina.

2. Un polvo de acuerdo a la reivindicacién 1 en el cual

la proporcién de alumina alfa es de 50 30% en peso.

3. Un polvo de acuerdo a la reivindicacién 1 en el cual

las particulas tienen un dsg de desde 5 a 200 micrémetros.

4. Un polvo de acuerdo termo pulverizaﬁle de alGmina-
6xido de cromo que comprende oéxido de cromo en una
cantidad no menor de 45% en peso, alimina alfa en una
cantidad no mayor de 55% en peso, y menos de 50 ppm de
metales alcalinos y metales alcalino térreos, que

estabilizan el cromo en el estado hexavalente, en donde
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el polvo termo pulverizable es esencialmente de fase
simple de tal forma que la alimina en fases diferentes de
fase alfa no excede el 10% en peso del contenido total de

alimina.

5. Un proceso para la produccidén de un polvo termo
pulverizable que comprende mezclar un polvo de alGmina
que tiene un contenido de impurezas de 6xido de metal
alcalino y metal alcalino terreo de no mas de 120 ppm de
cada uno, en la que el polvo de 6xido de cromo también
tiene menos de 120 ppm y cualquier impureza efectiva para
estabilizar el 6xido de cromo en el estado hexavalente,
los polvos son mezclados en proporciones para dar, luego
de guemado, un polvo cristalino de fase esencialmente de
fase simple que comprende de 45 a 99% de 6xido de cromo y
de 55 a 1% de aldmina alfa, estando todas las
proporciones en peso, Yy quemando la mezcla s una
temperatura de desde 1300 a 1500°C para producir dicho

polvo cristalino esencialmente de fase simple,

6. Un proceso de acuerdo a la reivindicacién 5 en el
cual las particulas de alimina alfa tienen un tamafio de
particula dsp que va de 50 a 20 veces el correspondiente

dsp para el polvo de éxido de cromo.

2o
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7. Un proceso de acuerdo a la reivindicacién 5 en el
cual el polvo de alumina se selecciona del grupo que
consiste de alumina alfa, altmina gama, altmina kappa,
alimina delta, boemita, trihidrato de altmina y mezclas

de este.

8. Un proceso de acuerdo a la reivindicacién 7 en el
cual el polvo de alGmina mezclado con el polvo de 6xido

de cromo es boemita.

9. Un proceso de acuerdo a la reivindicacién 5 en el cual
el é6xido de cromo y la alimina tienen cada una niveles de
impureza de metales alcalinos y metales alcalino térreos

que no exceden 50 ppm de cualquiera de tales elementos.

74
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Correccién Preliminar Para Fase Nacional

Por favor corrija las reivindicaciones en la presente
solicitud de fase nacional para ser consistente con las
relvindicaciones suministradas adelante. Durante el
tramite de la correspondiente solicitud PCT, se hicieron
correcclones de acuerdo con el articulo 34 en Eneroc 19,
2004. Sin embargo, las correcciones solicitadas a las
reivindicaciones 1-4 no fueron ingresadas por la IPEA.
Esta correccién preliminar es hecha para corregir las
reivindicaciones 1 y 4 (como se anota en las
modificaciones adelante) y aseguran la entrada de las

correcciones en la presente solicitud de fase nacional.

La IPEA considera que las que las reivindicaciones
5-9 cumplen el requisito de novedad, a nivel inventivo, y
aplicacién industrial. Por las razones establecidas en la
correccién de acuerdo con el articulo 34, las
reivindicaciones 1-4 también cumplen con aquellos

requisitos.

1. Un polvo termo pulverizable que comprende de 45 a
100% de 6xido de cromo y correspondientemente de 0 a 55%

de aldmina alfa, todas las proporciones son en peso, Yy

ve
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menos de 50 ppm de cada uno de cualquiera de los metales
alcalinos y metales alcalino térreos, que estabilizan el
cromo en el estado hexavalente, en donde el polvo termo
pulverizable es esencialmente de fase simple de tal forma
que la alimina en fase diferente a la fase alfa no excede

el 10% en peso del contenido total de alGmina.

2. Un polvo de acuerdo a la reivindicacidén 1 en el cual

la proporcién de altimina alfa es de 50 30% EN PESO.

3. Un polvo de acuerdo a la reivindicacién 1 en el cual

las particulas tienen un ds; de desde 5 a 200 micrémetros.

4, Un polvo de acuerdoe termo pulverizable de alimina-
6xido de cromo que comprende &éxido de cromo en una
cantidad no menor de 45% en peso, alimina alfa en una
cantidad no mayor de 55% en peso, y menos de 50 ppm de
cada uno de cualquiera de los metales alcalinos y metales
alcalino térreos, que estabilizan el cromo en el estado
hexavalente, en donde el polvo termo pulverizable es
esencialmente de fase simple de tal forma que la alGmina
en fases diferentes de fase alfa no excede el 10% en peso

del contenido total de aldmina.

73
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5. Un proceso para la produccié4n de un polvo termo
pulverizable que comprende mezclar un polvo de alimina
que tiene un contenido de impurezas de o6xido de metal
alcalino y metal alcalino terreo de no mas de 120 ppm de
cada uno, en la que el polvo de 6xido de cromo también
tiene menos de 120 ppm y cualquier impureza efectiva para
estabilizar el 6xido de cromo en el estado hexavalente,
los polvos son mezclados en proporciones para dar, luego
de quemado, un polvo cristalino de fase esencialmente de
fase simple que comprende de 45 a 99% de 6xido de cromo y
de 55 a 1% de alumina alfa, estande todas las
proporciones en peso, Yy quemando la mezcla s una
temperatura de desde 1300 a 1500°C para producir dicho

polve cristalino esencialmente de fase simple.

6. Un proceso de acuerdo a la reilvindicacién 5 en el
cual las particulas de alimina alfa tienen un tamafio de
particula dsg que va de 50 a 20 veces el correspondiente

dsp para el polvo de é6xido de cromo.

7. Un proceso de acuerdo a la reivindicacién 5 en el
cual el polvo de altmina se selecciona del grupo que

congiste de alumina alfa, aluimina gama, aluimina kappa,

7y
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aldmina delta, boemita, trihidrato de alimina y mezclas

de este.

8. Un proceso de acuerdo a la reivindicacién 7 en el
cual el polvo de altmina mezclado con el polvo de éxido

de cromo es boemita.

9. Un proceso de acuerdo a la reivindicacién S5 en el cual
el 6xido de cromo y la alimina tienen cada una niveles de
impureza de metales alcallnos y metales alcalino térreos

que no exceden 50 ppm de cualquiera de tales elementos.

4
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3.

Este Reporte de Examen Preliminar Internacional ha
sido preparado por esta Autoridad Examinadora
Preliminar Internacional y se remite al solicitante

de acuerdo con el Articulo 36.

Este REPORTE consiste de un total de 6 hojas,

incluyendo esta hoja de portada.

B Este reporte también se acompafia por ANEXQS, es
decir hojas de la descripcién, reivindicaciones
y/o dibujos que han sido corregidos y son la base
para este reporte y/o hojas que contienen
rectificaciones hechas antes a esta Autoridad
(ver Regla 70.16 y Seccién 607 de las
Instrucciones Administrativas de acuerdo con el

BCT) .

Estos anexos consisten de un total de 2 hojas.

Este Reporte contiene indicaciones relacionadas con

los siguientes items:

)2



II

III

IV

VI

VII

VIII

4] Base del Reporte

O Prioridad

O Concepto de sin fundamento con respecto a
novedad, nivel inventivo y aplicabilidad
industrial

O Falta de unidad de invencién

X Declaracién motivada de acuerdo con el
Articulo 66.2(a)(ii) con respecto a novedad,
nivel inventivo o aplicabilidad industrial; las
citaciones y explicaciones ayudan a dicha
declaracién

O Ciertos documentos citados

O Ciertos defectos en la solicitud
internacional

O Ciertas observaciones sobre la solicitud

internacional

Fecha de presentacién de la peticién

12.09.2003

Fecha de terminacién de este reporte

78



26.08.2004

Nombre y direcci6tn de correspondencia de la autoridad

examinadora preliminar internacional

European Patent Office

D-802%8 Munich

Teléfono. + 49 89 2399 - 0 Tx: 523656 epmu d
Fax: +49 89 2399 - 4465

Oficlial Autorizado

Teléfono No. +49 B9 2399 8509

Forma PCT/IPEA/409 (hoja de portada) (Enero 2004)
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PRELIMINAR INTERNACIONAL

Solicitud Internacional No.
PCT/US 03/10605

I. Bases del Reporta

1.Con respecto a los elementos de la solicitud
internacional: (reemplazo de las hojas que han sido
suministradas a la Oficina de recepcidén en respuesta a
una Jinvitacién de acuerdo con el Articulo 14 se
refieren a en este reporte como “presentadas
originalmente” y no se anexan a este reporte ya que
ellas no contienen correcciones (Reglas 70.16 y

70.17)) :

Dascripcibén, P&ginas:

1-6 como se presentd
originalmente
Reivindicaciones, Nimeros:
1-9 presentada con telefax en

19.01.2004



2, Con respecto al idioma, todos los elementos marcados
anteriormente estuvieron disponibles o fueron
suministrados a esta Autoridad en el idioma en el que
la solicitud internacional se present$, a menos que se

indique lo contrario de acuerdo con este item.

Estos elementos estuvieron disponibles o fueron
suministrados a esta Autoridad en el siguiente idioma:

,que es:

O el idioma de una traduccién suministrada para
propbésitos de bisqueda internacional (de acuerdo con
la regla 23.1(b)).

O el idioma de ©publicacién de 1l1la solicitud
internacional (de acuerdo con la regla 48.3(b)).

O el idioma de la traduccién suministrado para
propésitos de examen preliminar internacional ({de

acuerdo con la regla 55.2 y/o 55.3).

3. Con respecto a cualquier secuencia de &cido amino y/o
nuclebdtido descrito en la solicitud internacional, el
concepto escrito se emitié sobre la base de la lista

de secuencia:



Contenida en 1la solicitud internacional en
forma impresa

Presentada junto con la solicitud internacional
en forma legible por computador

Suministrada posteriormente a esta Autoridad en
forma escrita

Suministrada posteriormente a esta Autoridad en
forma escrita forma legible por computador

La declaracién de que el listado de secuencias
escrito suministrado posteriormente no va mdés
alld de la descripcién en la solicitud
internacional cComo se presenté se ha
suministrado.

La declaracidén de que la informacién registrada
en forma legible por computador es idéntica al
listado de secuencias escrito que se ha

suministrado.

Las correcciones han dado como resultado 1la

cancelacién de:

a la descripcién, pAginas:

P



(@] las reivindicaciones, Nos.:

O Los dibujos, hojas:

Este reporte ha sido emitido como si (algunas de)
las correcciones no hubieran sido hechas, ya que
ellas han sido consideradas que van mids allid de la
descripcién como se presentd, como se indicd en la

casilla complementaria (Regla 70.2{c)):

{(Cualquier reemplazo de hojas que contengan dichas
correcciones se debe referir de acuerde al item 1 y

anexadas a este reporte)

6. Observaciones adicionales, si es necesario:

Declaracién motivada de acuerdo con el Articulo
35(2) ocon respecto a novedad, nivel inventivo o
aplicabilidad industrial; las citaciones Y

explicaciones ayndan a dicha declaracién

Declaracién



Novedad (N)
Si: Reivindicaciones

No: Reivindicaciones

Nivel inventivo (IS)
Si: Relvindicaciones

No: Reivindicaciones

Aplicabilidad Industrial (IA)
Si: Reivindicaciones

No: Reivindicaciones

Citaciones y Explicaciones
Ver hoja saparada

forma PCT/IPEA/409 (Enero 2004)

1-4

5-9

1-4

1-9

gy
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Industria y Comercio
SUPERINTENDENCIA
2020
BogotaD C
Doctor{a) Oficio N°
EMILIO FERRERO 10465
Apoderado(a)

SAINT-GOBAIN CERAMICS & PLASTICS, INC.

ASUNTO:
Radicacion N° 04-99829
Solicitud internacional PCT/US03/10605
Fecha inicio fase nacional 08/11/2004
Tramite 011
Evento 379
Actuacién 430
Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38
de la Decision 486 de la Comisién de la Comunidad Andina, articulo 27 del
Tratado de Cooperacién en Materia de Patentes (PCT). regla 51 bis del
Reglamento y Circular Unica de !a Superintendencia de industria y Comercio, se le
comunica que:

e La solicitud no contiene copia del documento en que consta la cesion del
derecho de patente del inventor al solicitante o a su causante (Art. 26-k)
Decision 486).

¢ La solicitud no contiene el poder debidamente otorgado, con el lleno de
requisitos exigidos por los articulos 63 y subsiguientes del Cdodigo de
Procedimiento Civil. Adicionalmente debera presentar el documento que
acredita la existencia y representacion legal de la sociedad solicitante,
cuando éste fuere una persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisiéon 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su prelacion.

Notifiquese el presente ofici rme a lo dispuesto en el numeral 5.2, literal o),
del capitulo quinto del titulo primefo de la Circular Unica N° 10 de 2001.

ALIX CAR ZA CESPEDES DE VERGEL
Jefa de laDivisidn de Nuevas Creaciones.

El anterior requerimiento fue notificado por fijacion en lista de fecha,
12 NV znm Scde Centru: Carrcra 13 No. 27-00 Pisos 2. 5,7y 10

Conmutador: 3 820840 Fax: 3 505220
Sude CAN: Tr. 40A No, 38-50 3153265 01 69
202044 Fax: J 505220. Lincn 9800-910 |65
Web: wwwsic.aopv.co e-mail: info@isic.gov.co
Bogoud D.C. - Colomhbia
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