2 2 DEC 2006 THERVAL BARRI ER COATI NG UTI LI ZI NG A DI SPERSI ON  STRENGTHENED
METALLT C BOND COAT BACKGROUND OF THE | NVENTI ON The present invention
relates to inproved overlay or bond coatings applied to materials usg@ [iEf 2005
the hot sections of nodern gas turbine engines. Thermal barrier coatings on
a substrate alloy usually include a thermally insulating ceramc |ayer
deposited over a netallic bond coat. Traditionally, thermal barrier
coatings use yttria partially stabilized zirconia on a bond coat such as
MCr Al'Y delivered by a | ow pressure plasma spray, air plasma, or physical
vapor deposition nethod. tAskyarcahrkhermebabant err1.6eatizng for a rotating
airfoil application consi'sts of the netallic bond coat over a single
crystal casting of & BIZKRERSIPASTRENGHENKD MEA Tl BQ¥R CaAe t hermal |y
insulating layer is deposited typically by electron beam physical vapor
deposition. The ceram c adheres to the bond coat through the formation of a
thin, thermally grown oxi degsa¢calzeootpabuymragmMnexgeonbDuri ng engi ne
operation, the thermally grown oXxide grows. Attendant with the growth of
the oxi de scall&cap&esienér éaveatinrer welpyegr 6@n1@1arfa@ede§i\faaéa1fspreb§@§ and
bond coa there ed e n
|nprovedkg?%en§%hé£%§§Fd Qﬁa Fk%ggggg ?§n9¥ Eh &hg8§9§%nﬁdo Iea eFo
|nprovedghﬁetmmbﬂmmwen@ﬁn@@at|ng Iife SUNNARY CF THE | NVENTI ON Accordi ngly,
it is an object of the present invention to grOV|de a_bond coati ng which
has i mproved des 1hb§F6ﬁ§FtF@§tlngs on a substrate alloy usually

include a thermally insulating ceramic layer deposited over a

metallic bond coat. Traditionally, thermal barrier coatings use
yvttria partially stabilized zirconia on a bond coat such as
MCrAlY delivered by a low pressure plasma spray, air plasma, or
physical vapor deposition method. A typical thermal barrier
coating‘for a rotating airfoil application consists of the
metallic bond coat over a single crystal casting of a nickel
based alloy. O©On the bond coat, the thermally insulating layer
is deposited typically by electron beam physical vapor
deposition. The ceramic adheres to the bond coat through the
formation of a thin, thermally grown oxide scale of aluminum
oxide. During engine operation, the thermally grown oxide
grows. Attendant with the growth of the oxide scale are
increased thermally grown oxide residual stfesses and bond coat
creep. -

Thug, there is needed an overlay bond coat which has
improved strength, particularly creep strength, and which would

lead to improved thermal barrier coating life.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to

provide a bond coating which has improved strength properties.



1 2 2 DEC 2006 It is a further object of the present invention to provide a
nmet hod for form ng an inproved overlay bond coating having inproved
strength properties. The foregoing objects are attained by the overl ayZ?2 DEC 2006
coatings and the deposition nmethod of the present invention. In accordance
with the present invention, an inproved overlay coating is provided. The
overlay coating conprises a { deposited |layer of MAY material containing
discrete nitride particles therein. The overlay coatings of the present
invention may al so include dispersed oxide particles as well as dispersed
nitride particies, 4 gBLbnd.fopiLormAGAn GYELLAY £0ALhRE.ON:3 Spbsigate
material, such as a conponent Uied i n a hot" section of a gas t I ne

engi ne, broathydcbapr fsesidgpesi inpgoaed/Covt¥lepabong ovatingubstiage
material ,and formng a pJurality of discrete nitride particles in the
coating.1Tﬂ§°ﬁ??rFHgEBﬁEFiEF%EeéFée%referably formed using a controll ed

| nt roduction efenEbegengushfbol B r 0ROk 1hO8 5 Cne ADLEEILDCONELAEY Of

bond coating with the™ diSpersion particles hav een forned,” a thernm

barri er eodtthg depysbeiborwmethoderftbiee opeesayt oinbondicoati ng. O her

details of the thermal, barrier coating through the., application o
O eobr oi on St PAnaCHEREaRGE: UEFh OBt e st bn v et gl P SHLE0Sd g

advant agggeat hondant ik ei@%_?ro@i@e§?t TREt BvdRlat heok ol hewogpdetak | gd
qescrlptlon. BRI EF DESCRI PTTON OF THE DRAWNGS FIG 1A is a ﬁ%otonlcrograph
of the crAepssseedi baver af VAchhdl npberial coatathbhadéldeveéhg albohde coat

wth a fbggticles therein. The overlay coatings of the present

invention may also include dispersed oxide particles as well as
dispersed nitride particles.

A method for forming an overlay cocating on a substrate
material, such as a component used in a hot section of a gas
turbine engine, broadly comprises deposgiting a MCrAlY coating on
a substrate material and forming a plurality of discrete nitride
particles in the coating. The nitride particles are preferably
formed usging a controlled introduction of nitrogen during the

deposition step. After the overlay or bond coating with the

P

dispersion particles have been formed, a thermal barrier coating
may be formed over the overlay or bond coating.

Other details of the thermal barrier coating through the
application of dispersion strengthened metallic bond, as well as
other objects and advantages attendant thereto, are set forth in

the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a photomicrograph of the cross section of a
thermal barrier coated blade having a bond coat with a fine

digpersion of aluminum nitride;



di spersion of alumnumnitride; 2 12 DEC 2006 FIG 1B is a photom crograph
of the:cross section of a thermal barrier coated bl ade having a bond coafEs 2006
wi thout a fine dispersion of alumnumnitride; and FIG 2 is a graph
showing a thermal barrier coating spall |ife in cycles. DETAI LED

DESCRI PTI ON OF THE PREFERRED- EMBCDI MENT(S) The present invention is directed
to providing an inproved overlay or bond coating of the MCrAlY type famly
of overlay coatings which is particularly useful when applied to
conmponents, such as bl ades and vanes, used in the hot section (turbine and
conbust or sectFoms)1®fidgdesnbigas dnddyiag ITITIRS .crdEhe uerilay @ Hond
coatings of the present invention have inproved strength properties,

parti cul dFr§red epp st rengirrted hlsawsh havd iochcorpsarhtdamt ofl tdidits gerfsiten of
particl es;i . over | : i.n The particles may be nitride
parti cl esd%éfb%ap%oo icﬁ%t%%ﬁ%}&ﬁ}ﬁ%?edn %c()ixi de particles. In accordance

W th the preseriGi ryverd inyrash aterdiayy of tHeamdlc aaidmighavatg ny dgsilnabl e
set of strength properties is forned by providing a substrate material,
deposi ti ngtEF | ey oSS Mr Al Y type coating material on the substrate
material, and fornming a plurality of discrete nitride particles in the
coating. The coatings of the present invention nmay be applied to any
substrate al | oy DEEIIED fESORIATHONE MK TS PREFRRRE ®MBODEMENIN )t ur bi ne

and conbustor sections) of, a nodern gas. turbine engine,_ such as single
cr@ystal nickelfh%rplﬁ & RSy d?ﬁs.dlr‘ﬂ%e&/&q C’é’dﬂ%%%ﬁ&lﬂrﬁq’q‘ﬂo be

deposi t ethv@y1 He SOBUHEbAling of the MCrAlY type family of overlay

coatings which is particularly useful when applied to

componentg, such as blades and vanes, used in the hot section
(turbine and combustor sections) of modern gas turbine engines.
The overlay or bond coatings of the present invention have
improved strength properties, particularly creep strength,
through the incorporation of a dispersion of particles in the
overlay or bond coatings. The particles may be nitride
particles or a combination of nitride and oxide particles.
In accordance with the present invention, an overlay or

(  bond coating having a desirable set of strength properties is
formed by providing a substrate material, depositing a layer of
MCrAlY type coating material on the substrate material, and
forming a plurality of discfete nitride particles in the
coating. The coatings of the present invention may be applied
to any substrate alloy used to form components used in the hot
section (turbine and combustor sections) of a modern gas turbine
engine, such as single crystal nickel- or cobalt-based alloys.
The overlay coating material to be deposited may be comprised of
any suitable MCrAlY coating where M is selected from the group
consisting of nickel, cobalt, iron, and mixtures thereof. A

particularly useful MCrAlY type coating to be deposited on the



any suitable MCrAlY coating where Mis selected fromthe group consisting

of nickel, cobalt, iron, and m xtures thereof. A particularly useful WE’@' M]B
type coating to be deposited on the 3 2 2 DEC 2006 substrate materi a? use(}
for a gas turbine engine conmponent is a NNCoCrAl'Y coating. An illustrative

Ni CoCr Al'Y coating which may be applied has a conposition conprising from 20
to 24 wt% cobalt, from15 to 19 wt % chromum from 10 to 15 wt % al um num
fromO0.1 to 0.4 w% hafnium from0.4 to 1.25 wt% yttrium and the bal ance
ni ckel. The MCrAl'Y coating may be deposited using either a physical vapor

deposi t | Qb P AHOS Sud e Bl 4 DWISHE SEF € )85 MU APRY 0PGRS ScompMifm e sphysi cal
vapor dergj‘(ksi tion process such as cathodic arc is used, the process is
carried OFIFARY chabERI ¢ orfiai Tl s Rt 1w BEGaid nhtaad wnandidie vay

mat eri als_t : ited . tenpe e .qr r t anpj ent, (68F),
preferab ?/ %Egﬁdéej(gﬁg%é £ a r%?\%letit]té?ocr%s glgq?géergor?:a%b?er]cn eldt?ﬂf"or atinme
greater ddtaal 2, fidmtes, tPpred ersdlghidnihe range 0f 30 16 ML heni6m,
m nut es, ressure greater than 0.005 Torr, preferably from0.01 to

at a
0.02 ToF¥om Thel prockst Wy et drdut? 1% th lardforitcontdimivy and

at nospherg, syuch, .as. a, pULe, argon at nosphere or an argon and helium
at nosphere. When a | ow pressure plasnma spray process is used, the substrate

and t he mat erTlad M@skely taod oy tikey deatdaygp s iaresd agaimy pdiaded: ian pdycharier

gnd the process is carried out at a tenperature preferably in the range of
1600 t o VIO R UL PAIFEHIRAT Tor A9 M P RRAsie (OB eSSt a

Pressur ggnd.ypd Cp;&/hégi&éu LGS ANGE M 1 3t B T AE WHN cd thdeTa A 3 6

strengthen the ALY coating, a plurality of
used, the process igs carried ocut in a chamber containing the
substrate material and the materials to be deposited at a
temperature greater than ambient (68°F), preferably 300 degrees
Fahrenheit to 1000 degrees Fahrenheit, for a time greater than 2
minutes, preferably in the range of 30 minutes to 60 minutes, at
a pressure greater than 0.005 Torr, preferably from 0.01 to 0.02
Torr. The process may be carried out in an argon containing
atmosphere such as a pure argon atmosphere or an argon and
helium atmosphere. When a low pressure plasma spray process 1s

(_ used, the éubstrate and the materials used to form the coating
are again placed in a chamber and the process is carried out at
a temperature preferably in the range of 1600 to 1900 degrees
Fahrenheit for a time on the order of 5 minutes at a pressure
typically in the range of 30 to 40 Torr vacuum.

In order to strengthen the MCrAlY coating, a plurality of

discrete nitride particles are incorporated into the coating.
The nitride particles are preferably formed by introducing
nitrogen into the chamber. For a chamber having a volume of 350
liters, nitrogen may be introduced at a flow rate greater than 2
microns per hour, preferably 5.0 to 100 microns per hour. The

nitride particles formed in thisg manner during the coating



discrete nitride particles are incorporated into the coating. The nitride
particles are preferably formed by introducing nitrogen into the chapBdyl 2006
For a chanber having a volunme of 350 liters, nitrogen nay be introduced at

a flowrate greater than 2 mcrons per hour, preferably 5.0 to 100 m crons
per hour. The nitride particles fornmed in this manner during the coating 4

2 2 DEC 2006 operation are present in a volunme fraction fromgreater than
0.1 to 15.0% preferably fromgreater than 0.5 to 15.0% and have a size in
the range of fromO0.1 to 10.0 microns, preferably from 0.3 to 0.5 mcrons.

The ni 116 RAk ¢heS alsehyPigakl ¥oulborFhytdbaPer-sRdaRpUghOYL Lt hey
coating but can be tailored to have gradient or other application specific

m cr ost tgctier. €%, predesiabdd, firhe MEeAL¥rcbating -Bayobésstkenghtiehedeby

i ncorporating _oxide particles as |l Las_nitride particles in he

Coat| g Tiie IEONBIMAPTER OF NEOR Holafid A3 e BaFbrEr cTRRs A BoYs SFREd by
introdugi ng 3 @as GRRLANA NYTRLYdeR-aRd PhiEQE8Rs a$HCRyRScALy fromthe
chanber. Wien nitride and oxide particles are forned, ey are typically

uni f or nupidicspés 6d sperseghsarougheucoahiengoabangchntbeanabkoradlooeave a
gr adi ent_ _or__ot her gap Eicati% speciELc gicrostruc ure. .The Eitr%de and
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10. 0 mi crons,pefarald,y theom@al vt eclednfl aa9Nse Eheenbthbded apd oxide
Earticles are present in a volunme fraction from greater than 0.1 to 15.0%
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be formed by introducing a gas containing oxygen and nitrogen,
guch as air, from the chamber. When nitride and oxide particles
are formed, they are typically uniformly dispersed throughout
the coating, but can be tailored to have a gradient or other
application specific microstructure. The nitride and oxide
particles each typically have a size in the range of from 0.1 to
10.0 microng, preferably from 0.3 to 0.5 microns. The nitride
and oxide particles are present in a volume fraction from
greater than 0.1 to 15.0%, preferably from greater than 0.5 to

{ 15.0%.

Once the overlay coat has been deposited, the coating may
be surface finished or peened to smooth the overlay bond
coating. The overlay bond coating is more than 90% dense as
deposited. Any suitable means known in the art may be used to
perform the surface finishing or peening step. Prior to surface
finishing or peening, the coating with the dispersed nitride
particles or the dispersed nitride and oxide particles may be
subjected to a heat treatment at a temperature of 1900 degrees

Fahrenheit to 2100 degrees Fahrenheit for a time in the range of

1 to 4 hours.



coating. The overlay bond coating is nore than 90% dense as deposited. Any
suitabl e means known in the art nay be used to performthe surface 99 BEC 2008
finishing or peening step. Prior to surface finishing or peening, the

coating with the dispersed nitride particles or the dispersed nitride and

oxi de particles may be subjected to a heat treatnent at a tenperature of
1900 degrees Fahrenheit to 2100 degrees Fahrenheit for a tine in the range
of 1 to 4 hours. 5 2L DEC 2005 After the overlay coating is forned, a
ceram c thermal barrier coating nay be deposited over the overlay coating.

The cerami c iﬁ\%ﬂhé’%&éﬂ f%alﬂ% % 0e.ama Ssul tall gnithef iy, barri er

coating known in the art and eposited using any suitabl e technl que
known i redteiar tcoattlrsjmmd}d we dapoaittehhtoware tdties poresilens aofattilme .pr &5ent

i nvention could ved through nechani or chem ans as well as
he t ecHFATES daSeribbdSHNE SHHE 151 MM SXmple. Ve S STRBTIYG. ¢ 0
denonst nae-ide cdav 'I&(bvﬁ?sﬁf ihed her eidy mesV @'déﬁdssﬁte%i G8 il Ghy
pressure turbine blades were coated with a traditional bond coat "as vveII

as a di sEp}eirts&bﬂrE ste@ngtdendthdyond rcddte faorived using a cathodic arc process.
The turbine for d, fro ni ckel based al havi n

conposi tion Eﬁ) eki‘%ﬁ% q%ctﬁ}atr)gm% %R&% Cobal %%& al uni num
1.9 N%Mé&bﬂﬁi}uf&oxﬁlc@tyﬁ%dmréﬁﬁé@fthr&) A OAET R B %hYen\Mc%lt ARlAUm

gnd 3.0 wt%rhenium and the balance nickel. A coating was applied having a
conposi ta®rivekbmai thad aehniapaydpagritzg abpyest % Co, 11.8 - 13.2 wt % Al ,

0.1-0.4 mﬂ%@ﬁg féhf%Wlé% eﬂgmgle ﬁggj ef%ormeéseg(@é%onég¥%te the

invention described herein. Several first stage high pressure
turbine blades were coated with a traditional bond coat as well
as a dispersion strengthened bond coat formed using a cathodic
arc process. The turbine blades were formed from a nickel based
alloy having a composition containing 5.0 wt% chromium, 10 wt%
cobalt, 5.65 wt% aluminum, 1.9 wt?% molybdenum, 5.9 wt% tungsten,
0.10 wt% hafnium, 8.7 wt% tantalum, and 3.0 wt% rhenium, and the
balance nickel. A coating was applied having a composition
containing 15 - 19 wt% Cr, 20 - 24 wt% Co, 11.8 - 13.2 wt% Al,

(. 0.1 - 0.4 wt% HE, 0.4 - 0.8 wt% ¥, and 0.2 - 0.6 wt% Si. The
coating process was carried out in a chamber at a temperature
below 1000 degrees Fahrenheit for 65 minutes at a pressure of
0.01 to 0.02 Torr. During the bond coat process, air was
introduced at a rate greater than 2.0 microns per hour for a
chamber having a volume of 350 liters. After the process for
forming the coating with the dispersed nitride particles was
completed, the blades were surface finished and a ceramic
thermally insulating layer was formed over the bond coating.
This layer was deposited by Electron Beam Physical Vapor
Deposition. The coating was a 7 wt% yttria partially stabilized

zirconia coating.



coating process was carried out in a chanber at a tenperature bel ow 1000

degrees Fahrenheit for 65 mnutes at a pressure of 0.01 to 0.02 Torr
EUrlng t he bond coat process, air was introduced at a rate greater t

s

m crons per hour for a chanber having a volune of 350 liters. After the
process for formng the coating with the dispersed nitride particles was

conpl eted, the blades were surface finished and a ceramc thermally

i nsulating | ayer was formed over the bond coating. This |ayer was deposited
by El ectron Beam Physical Vapor Deposition. The coating was a 7 wt% yttria

partially stabihbi 2edrogtkiGOPH3COAt LAY c8aZeh E&éﬁggoéltﬁheh@1&{ﬁgééﬁggﬁre

of the coated blades wth the dispersion strengthened bond coat

t he net hedrdegthebed abodecost shounced EYCIhQAmthodaﬁeberrbﬂ®aabmwami@ a
baseline t hout Ehe erslon n t he bong coat. shown | é? Analysis
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strengt heni ng has occurred. The coated bl ades were subjected to cyclic
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isiprovenent of about 3.6X over t

at without the dispersion. See Figure 2

wher e baPUR0eSh6fAs LEhEYSpAL| PIrRer oF 19t hest hed nap %awlétec@mmg with the
non- d'Sp§g§§gg;Q9”dTEBaEégaltsngf“@ﬁéec§8£1&2b398¥§ thg spalinlite of the

t her mal

minutes in flame, 3 minutes forced air cool) done with maximum
metal temperature of 2100 degrees Fahrenheit show that the
thermal barrier coating with the dispersion bond coating has a
spall life improvement of about 3.6X over that without the
dispersion. See Figure 2 where bar 10 shows the spall life of
the thermal barrier coating with the non-dispersion bond coating
and where bar 12 shows the gpall life of the thermal barriexr
coating with the dispersion bond coating of the present
invention.

It is apparent that there has been provided in accordance
with the present invention a thermal barrier céating through the
application of a dispersion strengthened metallic bond which
fully satisfies the objects, means, and advantages set forth
hereinbefore. While the present invention has been described in
the context of gpecific embodiments thereof, other alternatives,
modifications, and variationg will become apparent to those
skilled in the art having read the foregoing description.
Accordingly, it is intended to embrace those alternatives,
modifications, and variations that fall within the broad scope

of the appended claims.
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coating with the dispersion bond coating of the present invention. It is
apparend that there has been provided in accordance wth the presen;
invention a thermal barrier coating through the application of a di 84@3%@%
strengthened netal lic bond which fully satisfies the objects, nmeans, and
advant ages set forth hereinbefore. Wiile the present invention has been
described in the context of specific enbodi nents thereof, other
alternatives, nodifications, and vaétgiﬁgns wi || becone apparent to those
skilled in the art having read the fdoregoirng description. Accordingly, it
is intended to enbrace those alternatives, .nodifications, and variations
that fall within the broad scope of the appended clains. 7 22 DEC 2006
CLAIMS 1. A nethod for depositing a dispersion strengthened netallic
overlay coating on a substrate material conprising: depositing a MCrAl'Y
coat 1ngronethedl dosuldsipeatia inht & idlgpefedron e mhirsyrtedreedidetizdd fparti cl es
di spersed in said coating; and said nitride particle formng step
conpPVEFHGY FORGIRS M SRS M EE S Y BRIt R30% step. 2. A net hod
according to claim1l, wherein said gas introducing step conprises
introducing nitrogen at a flowrate greater than 2.0 mcrons per hour,,
pref er abl Weplo=d tfilmawa McrAlY tdemtiampemfo smil uissms e mdenridlo 100

m crons per hour. 3. A nmethod according to claim11, further conprising
formng oxide particles as well as said nitride particles.

forming discrete nitride particles digpersed in said

coating; and

said nitride particle forming step comprising introducing

nitrogen during said depositing step.

2. A method according to claim 1, wherein said gas introducing
step comprises introducing nitrogen at a flow rate greater than
2.0 microns per hour, preferably at a flow rate in the range of

5.0 microns per hour to 100 microns per hour.

3. A method according to claim 1, further comprising forming

oxide particles as well as said nitride particles.

4. A method according to claim 3, wherein said nitride particle
and oxide particle‘forming,steps comprises introducing nitrogen

and oxygen from a chamber where szaid forming steps occur.

5. A method according to claim 4, wherein said gas introduction

step comprises introducing air from said chamber.

§. A method according £o claim 1, wherein said depositing step

comprises depositing said MCrAlY coating using a cathodic arc



4. A nethod according to claim3, wherein said nitride particle and oxide
particle formng steps conprises introducing nitrogen and oxygen frpony 2006
chanber. where said form ng 'steps occur. 5. A nethod according to claim4,
wherein said gas introduction step conprises introducing air fromsaid
chanber. 6. A nmethod according to claim 1, wherein said depositing step
conpri ses depositing said MCrAl'Y coating using a cathodic arc S 22 DEC 2006

proc i t ie erature for a
[l e st P B S A R e Sl O R B Torr T an

ar gorc ex@it A iy 1108 phiiee. gFeatfenet ol Acedndieayg 4md chapresdsurderein said
tenperature is in the range of 300 degrees Fahrenheit to 1000 degrees
Fahr iR ten dihan (4 0% mTeFe Hakfe JWIFW T bOLH Pt RSM@EPBELr essure in the
range of 0.01 to 0.02 Torr. S. A nmethod according to claim1, wherein said
depositing step conprises-depositing said MCrAl'Y coating using a | ow
pressur e a pheatSHms S ayrdehdi oo cel 41w ds puihate Bn t eapér eémperatutdeisange of
1600 to 1900 degrees Fahrenheit for a time on the order of S mnutes at a
pr esskit £t BNGD 9D P rdegress nfappenEetor P nh009 @¢3raed, furt her

. ; R . . . q
suby AP B 4TI TR S (FERRLAP 37 ST RO R0 ange of
1900 glegsnese Fahrenerdnd® 2409, olegtees. fahrenheit for a tinme in the period

of 1 to 4 hours prior to said surface finishing step. 10. A coating forned
in accordance with the nethod of claiml. 11. An article conprising;

8. A method according to claim 1, wherein said depositing step
comprises depositing éaid MCrAlY coating using a low pressure
plasma spray methed carried out at a temperature in the range of
1600 to 1900 degrees Fahrenheit for a time on the order of 5

minutes at a pressure of 30 to 40 Torr.

9. A method according te claim 1, further comprising

surface finishing sald coating to smooth the coating and
subjecting the coating to a heat treatmeht at a temperature in
the range of 1900 degrees Fahrenheilt to 2100 degrees Fahrenhelt
for a time in the period of 1 to 4 hours prior to said surface

finishing step.
10. A coating formed in accordance with the method of claim 1.
11. An article compriging:

a substrate material selected from the group consisting of

nickel«based alloys and cobalt based alloys;

a NiCoCrAlY coating deposited on said substrate material;

and



a substrate material selected fromthe group consisting of nickel-based

all oys and cobalt based alloys; a Nl CoCrAlY coating deposited on said
substrate material; and 9 22 DEC 2006 said coating having disperséﬁzﬂmm06
nitride particles therein, :said nitride particles being present in a vol une
fraction in an anount in the range of greater than 0.1 to 15. 0% and havi ng
a sizeinthe range of 0.1 microns to 10 microns. 12. An article according

to claim1l,. i Sy l5C : iN unt in the
Fange of graarer Ehan BaliEe AP BTE I s, P e AR i T 1.
wher esaid heioride dearpaclesl beihgvprasenzeinnat keluargéraktioomif. 3nm crons
to 10 mcrons. 14. An article according to_claim211l, wherein said coating
i ncl UMBRUEF spRr 5RY BRNER PEr ereprEsTi RhaRdPt fohot &5sAFd2RA PRY&NSparti cl es.

15. varticl o LNng.-t | Al engi pisald.nitride and oxide

partf%%%% %ﬁeg%geggﬁgéi%faevglﬁ%gkéégc?@oneiﬁl?%gﬂfénge of 0.1%to 15.0%

preferably in a volune fraction in the range of fromgreater than 0.5%to

15.0% 16. An article according to_claim11l, further_ conmprising a thernal
Q

barri &% - cbat #Ab1@éposreeddaver teardany Aly WBaEFAE. the7niAwideticle
accorglpg; b fafl 2LD dlestfiE” EhNaf?hfloBht! $hecnEOTRREECR£Ag5RARAR b O @ gas

t ur bihe éngl ne.
0‘5% to 15:0%. -

13. An article according to claim 11, wherein the nitride
particles have a size in the range of from 0.3 microns to 10

microns.

14. An article according to claim 11, wherein said coating
includes dispersed oxide particles in addition to =said nitride

particles.

15. 2n article according to claim 14, wherein said nitride and
oxlde particles are prasent in a volume fraction in the range of
0.1% to 15.0%, preferably in a volume fraction in the range of

from greater than 0.5% to 15.0%.

16. An article according to c¢laim 11, further comprising a

thermal barrier coating deposited over said MCrAlY. coating.

17. An article according to claim 11, wherein said article

comprises a component: for a gas turbine engine.
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