PLATI NUM MODI FI ED Ni CoCr Al Y BONDCOAT FOR THERVAL BARRI ER
COATI NG BACKGROUND OF THE I NVENTION (1) Field of the
Invention [0001] The present invention relates to a

pl ati num nodi fi ed Ni CoCr Al Y bondcoat for a thermnal

barrier coating and a rrethod for formng sane. (2) Prlor

ﬁ% 000%2% Tur bi ne, engi ne conponents _are_subj ected

M peral trePEd . PR¥ Ao Ofn & FRIEX &%%EBOCOATING

hi gh tenperature gas. Such exposure can lead to the

creation of unwanted defects in the co%r{)onents To

protect the conpon&AtECRYEHYCSat §E affiy T I&Y ani ¢ t opcoat s

ane apgidieﬂfttqlet hevshefaces of the turbine engine
[ 0003]. Despite the existence_ of such

nent s
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RAE.O¥CER] ¥ hereRIReNnent Sa WHdrdalPHa¥ etk 0 Aatin8Nand a method

resi st ance.
for forming same.

(2) Prior Art

[0002] Turbine engine components are subijected to elevated
temperatures as a result of their exposure to high temperature
gas. Such exposure can lead to the creation of unwanted defects
in the compcnents. To protect the components, bondcoats and/or
ceramic topcoéts are applied to the surfaces of the turbine
engine components.

[0003] Despite the existence of such coatings, there is still a
need for coatings which provide the components with improved

oxldation resistance.

SUMMARY OF THE INVENTION
[0004] Accordingly, the present invention is directed to an
improved coating system for a turbine engine component and
nethods for forming same.
[0005] In accordance with the present invention, there is
provided a method for formingla coating.on a substrate. The
methed broadly comprises the steps of providing a substrate,
depositing a layer of platinum onto a surface of the substrate,
depositing a NiCoCrAlY layer onto the platinum layér, and heat
treating the substrate with the deposited layers to form a
platinum modified NiCoCrAlY bondcoat. '
[0006] In accordance with the present invention, there is

provided an alternative method for forming a coating on a
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SUMVARY OF THE | NVENTI ON [ 0004]. Accordingly, the present
invention is directed to an inproved coating systemfor a
turbi ne engi ne conponent and nethods for form ng sane.
[0005] In accordance with the present invention, there is
provided a nethod for formng a coating on a substrate.
The met hod broadly conprises the steps of providing a
substrate, Mepesithbagbeoddyerconbrptad ithemserbe ar sprdEceng a
of .the substrate, .deposit]i NiL CoCrAlY | ayer onto the
SI°RE Fﬁﬁﬁ?'l a éOrQSlEﬁth%abﬁl‘#Qng%‘?Fnéai% EHii5s Er EP‘égW? Pk hée
depestried, |ayersstiagf ormgeplodt pbnam mdidvieed the Gofa A ri1y
ondcoat . [Q%g?% In_accaordance with the present ,
FAVERt | O tHer ETPEEHDVite FURAT AT torHatT FEenBERGR st Lavers
fter mbAg A woalindg ABdarieSuURgSbtaiey YirigwEhod broadly
conprises the steps of providing a substrate, depositing
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depositd Y wurdayer effifd aldmperbay ebrdie yNGREE A M d ayer,
and heat treating the substrate with the deposited |ayers
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kBaagcad danee rsh thnbhecdiesept i baventd QR chhergrighe
provi ded a turbine engi ne conponent broadly conprising a

StB8t¥2t% formed froma nickel based superalloy and a
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of the substrate. . .
for & thermal barrier coating of the present invention, as well

as other objects and advantages attendant thereto, are set forth
in the following description and the accompanying drawings

wherein like reference numerals depict like elements.

BRIEF DESCRIPTION COF THE DRAWINGS
[0009] FIG. 1 is a schematic representation of a first coating
system in accordance with the present invention; and
[0010] FIG. 2 is a schematic representation of a second coating

system in accordance with the present invention.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)
[0011] As discussed, the present invention is directed to an
improved coating system'that can be applisd to turbine engine
components, such as vanes, blades, and seals, that are exposed
to high temperature gases. The coating system includes a thin
bondcoat that offers oxidation protection to the nickel based
superalloy forming the turbine engine component. The bondcoat‘is
a platinum modified NiCoCrAlY coating. The addition of the

platinum to the bondcoat improves the adherence of the aluminum



[0008] Other details of the platinumnodified Ni.CoCrAlY
bondcoat for a thermal barrier coating of the present

i nvention, as well as other objects and advant ages

attendant thereto, are set forth in the foll ow ng
description and the acconpanyi ng draw ngs wherein |ike
reference nunerals depict |ike elenents. BRIEF

DESCRI PF4 ON (OR tTHErDRAWNGS s@009] tkt Gurbine angthenati c
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Wi € present invention; and [0010] FIG 2 is a
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coat i ng. The addition of the platinumto the bondcoat
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The time for electroplating will be determined by the required
thickness. The electroplating bath temperature can go up to 200
degrees F. The laver of electroplated platinum may have a
thickness in the range of from about 0.0l to 1.0 mil. These
electroplating parameters are offered merely for purposes of
illustration as other platinum electroplating parameters can be
employed.. The platinum layer also can be deposited by
techniques other than electroplating, such as including, but not
limited to sputtering, and other deposition techniques.

[0013] Thereafter, a layer 16 of NiCoCrAlY material is depocsited
cnto the platinum layer. Preferably, the NiCeCrAlY material is
deposited using a cathodic arc deposition process. Techniques
for applying the coatings of the present invention by cathodic
arc plasma vapor depesition are discussed in U.S. Patent Nos.
5,972,185; 5,932,078; 6,036,828; 5,792,267; and 6,224,726, all
of which are incorporated by reference herein. Alternate metheods
of‘deposition including, but not limited to, other plasma vapor
deposition techniques such as magnetron. sputtering and electron.
beam plasma vapor deposition may be used. When thickness
concerns are not present, various thermal spray technigques such
as low pressure plasma spray and HVOF {(high velocity oxy-fuel)

techniques may be utilized. The NiCoCrAlY material which is
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oxi de scale that fornms during use of the turbine engine:
conponent. [0012] FIG 1 illustrates a first sequence

for formng a coating systemin accordance with the

present invention. As shown therein, a nickel based all oy
substrate 10 has a surface 12. A layer 14 of platinumis
deposited onto the surface 12, preferably using an
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[0014] Fol | owi ng deposition of the NiCoCrAlY material, -
the substrate 10 with the deposited |layers 14 and 16 is
subjected to a diffusion heat treatnment. The diffusion
heat treatnment is carried out at a tenperature in the
range of from about 1200 to about 2100 degrees Fahrenheit
for a tinme period in the range of fromabout 2.0 to 15
haudscaTheyoi df1isi dories eatdente ithrpeefiataldiyvnearri ed out

i.n.an _inert at npsphere such as _an argon at.nosphere.
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ceram c layer 20. In addltlon vapor dep05|t|on

techniques that utilize neans to increase the nobility of
vapor species on the substrate surface, such as substrate

bi as or hi gh-energy ion inpingenent, result in dense

equi axed ceram c coatings. Alternatively, thermally

sprayed coatings that form by depositing |iquid droplets
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[0018] Referring now to FIG. 2, there is shown an alternative
sequence for forming a coating system in accordance with the
present invention. In this method, the bondcoat is Fformed by
depositing the NiCoCrAlY layer 16 onto the surface 12 of the
substrate and then depositing the platinum layer 14 over the
NiCoCrAlY layer 16. The NiCoCrAlY layer may have the same
composition as described above and may be deposited using the
technique described above. The platinum layer 14 may have the
same compositional range as described above and may be erosited
using the electroplating technigue described above. The
diffusion heat treatment step is performed after the platinum |
depositing step using the same parameters as described above.
The preférred bondcoat thickness is the same as that discussed
in the prior methed. The ceramic topcoat layér 20 may be |

deposited as discussed above.



1. A nethod for forming a coating on a substrate

consisting of: providing a substrate,; el ectropl ating

a layer of platinumonto a surface of said substrate;
depositing a NN CoCrAl'Y | ayer onto said platinumlayer;

heat treating said substrate with said deposited | ayers

to forma platinumnodified Ni CoCrAl'Y bondcoat havi ng
mDmQhuﬁpchs@m qoratad anmpantoddeoneabott S grces%ﬁtwtl%entlon
Aad having . thige.di mensigng! Lt ercongest ed.tuo-nhase, .
M Cr ostructur & s raln S 7e8%F om0 O i Trons:
andner rigapypl yemgeaanﬁfmm egpemtoﬁ)\wmsaegiré)mmmeit.
having a thickness in the range of fromabout 1.0 to 50
mls. 2. The nethod according to claim1l, wherein said
substrarte providing step conprises providing a substrate
formed froma nickel based alloy. 3. The nethod

according to claim1, wherein said electroplating step
conpri ses depositing a |ayer of platinum having a

thi ckness in the range of fromabout 0.01 to 1.0 ml.



4. The method according to claim1, wherein said platinum
in said bondcoat is present in an anmount from about 10 to
60 wt% 5. The nethod according to claim1, wherein said
Ni CcCr Al'Y depositing step conprises depositing said
Ni CoCr Al'Y coating using a cathodic arc deposition
process. 6. The nethod according to claim1, wherein
said Nl CoCrAl'Y | ayer depositing step conprises depositing
& MyEoTrAlY material conprising fromabout 4.0 to 25 wt%
chrom um from about 2.0 to 28 wt % cobalt, from about 5.5
to 15 wt% al um num fromabout 0.1 to 1.6 wt% yttrium up
ipAaQQEHodzerMo%nQ%rH UHL « LY 6Q élkégﬂgtgatg %r{gl%ltlh?%
fromabout 3.0 to 12 wt% tantal um from about

wt % Pariystien, @ f98atafGut 1.0 to 10 w % rhenium up to
abOUEl@cthMa/ﬂﬂ'igr GOTU N o 1R I ARP Wht & aos\M:%cna' Qbi ymd up
to about 4.0 % titanium fromabout 0.2 to 6.0 wt%

#Sybdetium and the bal ance nickel. 7. The mat hod

accoﬁdpmttlag cA a:lnfbdrmwh@a@éxn 088 G aNi GorAhYn | ayer;
dep0|t|n rlses depositing a N CoCrAlY materi al
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gmaqnt 0 0 W0 %ngétﬁ}ggiéf&@ ag&aﬂ 1.0 to 5.0 wt%

enium from about O wt % zi rconium from
abouEPPL 00T & cXapintrarobiaysy faichPabbsetoho0ngte 2.0

W%k aniume framabout . 44,0 #.90 Wt % mrhybdenum and
t he bal ance nickel. 8. The nmethod according to claim 1,

wherein said heat treating step conprises heating said
subskradhod hbcsalidgdepeshied,| ayafSnata@ tepparatyre in
t he range of from about 1200 to about 2100 degrees
P8RRI TSP oot P pﬁ@‘r"%‘i’)ﬂ’@’uﬁ tHe trange %Pt rigrtabout
Ridketiobddedlahotr.s to form said bondcoat. 9. The net hod
according to claiml1, wherein said ceramc topcoat

appl ying step conprises applying a yttria stabilized

Zi riveningthod according to claim 1, wherein said electroplating

step comprises depositing a layer of platinum having a thickness

in the range of from about 0.01 to 1.0 mil.

4. The method according te claim 1, wherein said platinum in

said bondceat is present in an amount from about 10 to 60 wt%.

5. The method according to claim 1, wherein said NiCoCrAlY
depositing step comprises depositing said NiCoCrAlY coating

using a cathodic arc deposition process.



topcoat. 10. The nethod according to claim1, wherein
said ceram c topcoat applying step conprises applying a
zirconi a based pyroch lore topcoat. 11. The nethod
according to claim1l1, wherein said ceram c topcoat

appl ying step conprises applying a 5 to 60 nol % gadol i ni a
stabilized xirconia topcoat. 12. The nethod according to
claim1, wherein said ceram c topcoat applying step

ONpLi S p N9, & ceram c topcoat over i t
iagﬁng g%Pﬁigﬁﬁéggn?ﬁxﬁ gg%h%géﬁb ef?&?ﬁgbgﬁ%g§?8PS%9%§
tirdos iy whep eiompsaies cepagitény opdloacCEpyl yatrryistep
8&@5%%5 £20P MY 53 4.t Oopceat .Hs|ng, an, EB- KYR.t echni,que
and thereby formng said topcoat with a columar grained
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sdibstantd gkly: Rerpendi aybar ot 9 sal dasuhst rab esuréace and
extend outwardly fromthe bondcoat. 13. A nethod f

d. or
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8 Substy alBgsten, rré€ROsiLtiNG 8o NicCaSs Aln¥nha@yernpont o a
surface of sajd substrate; o

about 2.0 wt% zirconium, up Lo about 4.0 wt% niobium, up to

about 4.0 wt% titanium, from zbout 0.2 to 6.9 wt% molybdenum,

and the balance nickel.

7. The method according to claim 1, wherein said NiCoCralY lavyer
depositing step comprises depositing a WiCoCrAlY material
comprising frcm about 4.0 to 18 wt% chromium, from about 2.0 to
24 wt¥ cobalt, from about 5.5 to 13.5 wt% aluminum, from about
0.1 to 0.8 wt% yttrium, from about 0.001 tc 0.4 wt% hafnium,
from about 0.001 to 0.7 wt% silicon, from about 3.0 to 10 wt%
tantalum, from about 1.0 to 9.0 wt% tungsten, from about 1.0 to
5.0 wt% rhenium, from about 0.001 to 1.0 wt% zirconium, from
about 0.001 to 2.0 wt% niobium, from about 0.001 to 2.0 wt%
titanium, from about 0.2 to 4.0 wt% molybdenum, and the balance

nickel.

8. The methecd according to claim 1, wherein said heat treating
step comprises heating sald substrate with said deposited layers
at a temperature in the range of from about 1200 to about 2100
degrees Fahrenheit for a time period in the range of from about

2.0 to 15.0 hours to form said bondcoat.

9. The method according to claim 1, wherein said ceramic topcoat

applying step comprises applying a yttria stabilized zirconia

9



depositing a |l ayer of platinumover said NiCoCrAl'Y | ayer;
heat treating said substrate with said deposited | ayers
to forma platinumnodified Ni CoCrAlY bondcoat havi ng

pl ati num present in an anount fromabout 5.0 to 70 wt %
said heat treating step conprises heating said substrate
wWith said deposited |ayers at a tenperature in the range
of fron about 1200 to about 2100 degrees Fahrenheit for a
tdgweaperiod in the range of fromabout 2.0 to 15 hours to
formsaid platinumnodified bondcoat having a

tYhr 8B QISTBRS I BIYAFdi vt PcoHiEct edMERBlhIFAde FRIEROSt ruct ure

Wdchba@raipny St Z 8% eb r @MpR i Se d Qpd0y iHgCH ONSiceald based

ay%pl éi ng a cer am c topcoat having a thickness in the
PHOGBIYT® £PBM%bout 1.0 to 50 mils onto a surface of said
pl ati num nodi fi ed bondcoat. 14. The nethod according to

aim 13, wherein said supstrate providing step.conprises
B ool 8 et S0 Yot b 71 et el SuSBacarToy
andonherreilnisaistepl adrprised apetydepesh tiongo steEl conpri ses

gia%ﬁﬁﬁl"é"s%%%{‘&f%%i Qif'o%gk%?clsé‘é’.er on sai d substrate
urface. . The nethod accord ng to claim13, wherein
said plati num depositing step conprises depositing a
{2yene OfetRbatd Sy DAY iR0c Ba it CkRRSS: 4 s aliRecd.ange of from
Eg;%%aﬁcgﬁglgigglétep comprises applying a ceramic topcoat over
said bondcoat having a thickness in the range of from about 3.0
to 15 mils and wherein said ceramic topcoat applying step
comprises applying said topceoat using an EB-PVD technique and
thereby forming said topcoat with a columnar grained
microstructure wherein ceolumnar grains are oriented
substantially perpendicular to said substrate surface and extend

outwardly from the bondcoat.
13. A method for forming a coating on a substrate consisting of:
providing a substrate;

depositing a NiCoCrAlY layer onto a surface of said

substrate;
depositing a layer of platinum over said NiCoCrAlY layer:

heat treating said substrate with said deposited layers to
form a platinum modified WiCoCrAlY bondcoat having platinum

present in an amount from about 5.0 to 70 wt%;

10



16. The method according to claim13, wherein said heat
treating step conprises form ng said bondcoat so that -
said platinumin said bondcoat is present in an anpunt
fromabout 10 to 60 wt% 17. The nmethod according to
claim 13, wherein said N CoCrAlY depositing step
conprises depositing said Ni CoCrAl'Y coating using an
cathodi ¢ arc deposition process. 16. The nmethod accordi ng
to c ' i
compr s Ses aepeeit T SO ChOr ALY et errar Const T oreg
fitonsalsoderds iFegol 251t 96 chironpumtufe om aboutange ot 6128
aVMo{‘t Cpﬁ)@l Eo Jﬂ_ogm @mutdeéreiast Qal';li%n%l/ﬁ aloym, nﬂﬁme Eéplrgdak_)@m
. .6 M% yttrium up to about 0 W % haf nium up
% abreﬁﬂ 02 Pram 9931 iccento flooheuso P fsvr@ pald 21k dpum

rﬁc@nﬁfﬁédﬂlﬂon&&m abouty 1. OniL- Aigméﬁs%bﬁéjlngfﬁtt@Peonfn%@mzcﬁki@Ht
0 to 10 wt% rhenium up to about 2.0 W % zirconi um up

‘i*ﬁ‘sﬁb%]ﬁm&t@‘%/\%t“%nﬂo% aFﬁ%ﬁlf—%” 4660t0 -4, 60w O FEAH ‘um
disom about 0.2 to 6.0 wt % nol ybdenum and the bal ance

ni ckel 19. The net od acc rdl n o claim 13, erein
R LR P ML R i ek R A R

N Co&rn Alb¥utat gr ical 5&:armbs|@rltr¢gafsmﬁaa@mﬂ s4id e £ 18umEY
chr.om fromabout 2.0 to 24 wt% cobalt, from about 5.5
?Oglﬁg%%@v\?g/camum num fromabout 0.1 to 0.8 wt% yttrium
fromabout 0.001 to 0.4 wt% hafnium from about 0.001 to

p& W %e3h bl CaQ,Q:’orEiI@nt aboud; 3: 9 810 S(Z%EaQIb@tyme from

about 1.0 to ungsten, from about. 1. 0 wt%
PHREAF LY StRBNTABsLteD POOTI4ie91a C5UNELE Zier é@ﬁm%ﬁnfrf’fﬁ@m

akedt 10,0011 10,2 0d WnrBi ohium plfart@mnam%r eg% itthg2. 0
w%titanium fromabout 0.2 to 4.0 wt % nol enum and

tve B%ﬂ‘P&ﬁéésn‘?lc?ﬁéFOPlaéef‘gTﬁf‘édn%{%d&‘”éc]@é’real *26%cl ai m 13
sherekite sarcdaeeram ¢ topcoat applying step conprises

appl ying a ceram c topcoat over said bondcoat having a
thi ckness in the range of fromabout 3.0 to 15 m|s.

15. The method according to claim 13, wherein said platinum

depositing step comprises depositing a layer of platinum having

a thickness in the range of from 0.01 to 1.0 mil.

16. The method according to claim 13, wherein said heat treating
step comprises forming said bondcoat so that said platinum in

said bondcoat is present in an amount from abeout 10 to 60 wtd.

17. The method accerding to claim 13, wherein said NiCoCrAlY
depositing step comprises depositing said NiCoCrAlY coating

using an cathodic are deposition process,

18. The method according to claim 13, wherein said NiCoCrAlY

depositing step comprises depositing a NiCoCrAlY material

11



21. The nethod according to claim 13, wherein said

ceram c topcoat applying step conprises applying a yttria
stabilized zirconia topcoat. 22. The nethod according to
claim 13, wherein said ceranic topcoat applying step
conprises applying a zirconia based pyrochl ore topcoat.
23. The nethod according to claim 13, wherein said

ceram c topcoat applying step conprises applying a 5.0 to
|OrrbE o ddoniakicat st dbithi Zedtzi ¢oeniian, 240 Fwatngthdd

BCGREALNG L0 el@l mdd swWherenB sal di1GRIAm, CeiaPeBatc 0.1
appl ying step conprises applying said topcoat using an

EB-LPYD te¢hft e aRd-a Repeby for Agisdid tepcoabow t?hla

#0! 4IMatongr akdedLBLErest FHCiuLes WRER 81 ik, COLSMALL YT RigNS
are oriented substanti al I% perpendicular to said
KUt ¥at &UBHT Fedce TH0H 28R Bd Cout Wi HFY H8M R héPhbhdcoat .

ZputA tURRENE: RNRGE AL, CRMPONSRLL CONPiLSIiMiGhian supstsat e
§g§;¥eg,g'a%§153ggnﬁﬁgf g%%%egkéﬂ%pgrfuéoo¥io wt% molybdenum,

and the balance nickel,

19. The method according to claim 13, wherein said NiCoCrAlY
depositing step comprises depositing a NiCoCrAlY material
comprising from about 4.0 to 18 wi% chromium, from about 2.0 to
24 wt? cobalt, from about 5.5 to 13.5 wt% aluminum, from about
0.1 to 0.8 wi®% yttrium, from about 0.001 to 0.4 wt% hafnium,
from about 0.001 fto 0.7 wt% silicon, from about 3.0 to 10 wi%
tantalum, from about 1.0 to 9.0 wt% tungsten, from about 1.0 to
5.0 wt% rhenium, from about 0.001 to 1.0 wt% zirconium, from
about 0.001 teo 2.0 wt% niobium, from about 0.001 to 2.0 wt¥
titanium, from about 0.2 to 4.0 wt% molybdenum, and the balance

nickel.

20. The method according to claim 13 wherein said ceramic
topcoat applying step comprises applying a ceramic topcoat over
sald bondcoat having a thickness in the range of from abcout 3.0

to 15 mils.

21. The method according te claim 13, wherein said ceramic
topcoat applying step comprises applying a yttria stabilized

zirconia topcoat.

22. The method according to claim 13, wherein said ceramic
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a platinumnodified Nl CoCrAl'Y bondcoat applied to a
surface of said substrate; sai d bondcoat contai ning
fromabout 5.0 to 70 wt . % pl ati num and having a

t hr ee- di nensi onal interconnected two-phase mcrostructure
with grain sizes from0.5 to 30 mcrons; and a
ceram c topcoat having a thickness in the range of from
1.0 to 50 mls and a columar grained mcrostructure with
crcarh PPy i h$ teP | eMPEdssulSP antnidak | 1 ysepperidisedl ar to
dhecsface,ofztt he substrate and extending outwardly from
the bondcoat. 26. A turbine engi ne conponent accordi ng
to claim?25, wherein said bondcoat has a thickness in

ZlheTB@ﬂ&Qh@cﬁ fd0Mdnd thOochaih M) Siherdim sAibtiUEdHaRecengi ne
onponent according to claim 25 further conpri SI ng a
T%@Ft GPPAY B P 0% HE 1 §221°8P bt e dn® Shitd eer's

jopCOAta andpsri-@abondenat, whereby said bondcoat |rrpr oves
adherence of said al um num oxi de scal e.

24. The metheod according to claim 13, wherein said ceramic

topcoat applying step comprises applving said topcoat using an
EB-PVD technique and thereby forming said topcoat with 2

columnar grained microstructure wherein columnar grains are
oriented substantially perpendicular to said substrate surface

and extend outwardly from the bondcoat.
25. A turbine engine component comprising:
a substrate formed from a nickel based superalloy;

a platinum modified NiCoCrAlY bondcoat applied to a surface

of said substrate;

said bondcoat containing from about 5.0 to 70 wtd platinum
and having a three-dimensional interconnected two-phase
microstructure with grain sizes from 0.5 to 30 microns; and

a ceramic topcoat having a thickness in the range of from
1.0 to 50 mils and a columnar grained microstructure with
columnar grains coriented substantially perpendicular to the
surface of the substrate and extending ocutwardly from the

bondcoat .

26. A turbine engine component according te claim 25, wherein

13



28. A turbine engine conponent according to claim 25,
wherein said ceram c topcoat conprises a yttria .
stabilized zirconia. 29. A turbine engine conponent
according to claim?25, wherein said ceran c topcoat
conprises a zirconia based pyrochlore topcoat. 30. A
tur bi ne engi ne conponent according to claim?25, wherein
said ceram c topcoat conprises a 5 to 60 nol % gadol i ni a
srigbbPideedt Zidconialc<2E5s THe tharisinge €ngirAe tdnpenerit
#&cgording to claim25, wherein said thickness in the
range of from3.0 to 15 mls. 32. The turbine engine
conmponent according to claim25, wherein said bondcoat

£ontatng iheofraheutordntfr 6QcvtJoRl abiuAk 4% further
comprising a laver of aluminum oxide scale between said ceramic
topceoat and said bondcoat, whereby said bondcoat improves

adherence of said aluminum oxide scale.

28. A turbine engine component according to claim 25, wherein

sald ceramic topcoat comprises a yttria stabilized zirconia.

2%. A turbine engine component according to claim 25, wherein
said ceramic topcoat comprises a zirconia based pyrochlore

topcoat.
30. & turbine engine component according to c¢laim 25, wherein
said ceramic topcoat comprises a 5 to 60 mol% gadolinia

stabilized zirconia.

31. The turbine engine component according to c¢laim 25, wherein

said thickness in the range of from 3.0 to 15 mils.

32. The turbine engine component according to claim 25, wherein

said bondcoat contains from about 10 to 60 wt% platinum.

14



