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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a method for
smoothing the rough surface of thermal barrier coatings
(TBC’s) which are used for protection of thermal high
loaded components, such as gas turbine blades, vanes
or combustor parts.

PRIOR ART

[0002] Above mentioned surfaces of coatings exhibit
a certain roughness. Within the meaning of the present
application, smoothing the surface of the coating means
that the roughness of said surface is reduced.
[0003] It is known state of the art to use TBC’s for im-
provement of the performance of metallic components
which are exposed to high temperatures.
[0004] Although gas turbine components are made of
alloys, for example Ni-, Co- or Fe-based superalloys,
which can resist high temperatures of more than 1000
°C there is a need for further increasing the operating
temperature of the turbines to improve the efficiency of
the gas turbines. This can be achieved among others for
example by applying a thermal barrier coating onto the
surface of the superalloy component. Most of the applied
TBC’s are ceramic-based coatings, preferably yttria-sta-
bilized zirconia (YSZ). Such a material has a much higher
temperature resistance than the above mentioned su-
peralloys.
[0005] The TBC’s are usually applied by thermal spray
techniques, such as plasma spray processes like APS
(Air/Atmospheric Plasma Spraying), VPS (Vacuum Plas-
ma Spraying) or the very expensive EB-PVD (Electron
Beam Physical Vapor Deposition).
[0006] APS technique is cheaper with respect to EB-
PVD, but it has the disadvantage of a relative rough sur-
face which can cause problems with respect to aerody-
namic drag losses of appropriate coated gas turbine com-
ponents. During operation of a gas turbine surface rough-
ness increases turbulent heat transfer from the hot com-
bustion gases to the component and thus reduces aer-
odynamic performance.
[0007] Therefore, several methods are used for
smoothing the surface of the coatings, for example me-
chanical methods like grinding, polishing or sandblasting.
Those methods can have the disadvantage of damaging
the surface.
[0008] Additionally, the efficacy of the TBC is improved
by introducing porosity in to the coating. However, when
polishing the TBC, this inherent porosity will place a limit
on the smoothness. The polishing process can open the
closed pores.
[0009] Another method is described in document US
7368164 B2. A component used in a high-temperature
environment, such as the combustor section of a gas
turbine, is coated with a TBC made of yttria-stabilized

zirconia, which provides the thermal protection for the
substrate of the component. A bond coat, for example
made of MCrAlY, is applied between the substrate and
the TBC to promote adhesion of the TBC. The TBC is
sprayed onto the bond coat by APS which results in a
certain degree of inhomogeneity and porosity and in a
rough surface of about 5-13 mm Ra. This leads to prob-
lems with respect to erosion resistance, transmissivity to
infrared radiation and aerodynamic performance. To
overcome these drawbacks the TBC is over-coated by a
multilayer outer coating which is formed of two layers
having different compositions. An inner layer of the coat-
ing contains alumina in a first silica-containing matrix ma-
terial that is free of zinc titanate. An outer layer of the
coating contains alumina, a glass material and zinc titan-
ate in a second silica-containing matrix material. The
thickness, structure and properties of the outer coating
can be tailored by the firing temperature and durations
used for each inner and outer layer. The outer layer of
the coating has a low surface roughness Ra< 3 mm and
forms the outermost surface of the component. As a re-
sult the new coating reduces the component temperature
by reducing the convective and radiant heat transfer
thereto. But the deposition of two different layers to the
underlying TBC is expensive.
[0010] US 2007/0099013 A1 discloses also a method
for manufacturing a TBC coated machine component,
wherein a "smooth coat" ceramic layer is applied onto
the component subsequent to the TBC. Because some
of these smooth coat materials do not have a good ad-
herence to the underlying TBC the smooth coat layer
may spall during curing. To overcome the chipping of the
smooth layer it is proposed in this document to deposit
two TBC’s, the outer thermal barrier coating having a
higher porosity than the inner one, such to reduce the
risk of delamination of the smooth coating layer. Such a
solution is also cost intensive due to the necessity to de-
posit two different layers of TBC that means an additional
layer of TBC is required.
[0011] Documents US 6294261 B1, EP 1088908 A2,
EP 2236650 A1 describe further methods respective
smooth slurry/gel layers or multilayer coatings to be de-
posited on a TBC. US 6294261 B1 and. EP 1088908 A2
disclose for example a slurry/gel composition which is
based on yttria-stabilized zirconia as refractory filler and
precursors of an oxide matrix, for example an alumina or
an aluminosilicate matrix. The method for smoothing the
surface of the protective coating (YSZ TBC) includes the
steps of applying the slurry/gel to the TBC surface, heat-
ing the slurry/gel coating to remove volatile material and
then further heating to cure the coating and bond it to the
underlying protective coating. Using a slurry comprising
zirconia means a good match of the thermal expansion
coefficient of the TBC and the smooth layer. Matching
the composition is a good way to reduce the thermo-
mechanical stresses, but if the coating is too thick it will
not prevent the formation of vertical cracks in the smooth
layer. Unfortunately, such cracks reduce the aerodynam-
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ic efficiency of the smooth coating reducing the benefit
of the coating.
[0012] The challenge according to those documents is
to provide a smooth layer that has a low roughness (Ra<
6 mm, preferentially <3 mm) without reducing the lifetime
of the underlying thermal barrier coating. The roughness
that can be achieved with the smooth layer is strongly
affected by the layer porosity. Therefore a low porosity
in the coating prior to polishing (< 1 %) is necessary. At
low coating porosity the coating is stiff with a high Young’s
modulus. Due to this high modulus, thermo-mechanical
stresses linked to the difference in the coefficient of ther-
mal expansion between the smooth layer and the under-
lying TBC can be sufficient to induce cracking in one or
both coatings. Depending on the coating architecture this
can lead either to early TBC spallation or to smooth layer
chipping and reduction of the aerodynamic performance.

SUMMARY OF THE INVENTION

[0013] It is an object of the present invention to provide
an effective and cost-efficient method for smoothing the
surface of a coating that means reducing the roughness
Ra of a ceramic TBC which is applied to a high thermally
loaded gas turbine component made of a superalloy.
[0014] It is another object of the disclosure to disclose
an appropriate smooth coating system itself, comprising
a TBC which is used for protection of gas turbine com-
ponents and which improves the aerodynamic behavior
and therefore increases the turbine efficiency and which
is able to minimize the thermo-mechanical stresses.
[0015] These and other objects are obtained by a
method according to claim 1. The disclosed method for
reducing the roughness of a first coating with a defined
coating composition and a thermal expansion coefficient,
said coating covering the surface of a component to be
thermally high loaded, comprises that

- in a first step the roughness of said coating is meas-
ured and

- in a following step a second slurry coating is prepared
for applying onto the surface of the first coating,
whereby the coating composition of the second coat-
ing is tailored to have a similar thermal expansion
coefficient like the first coating. The method is char-
acterized in

- calculating a minimum number of coating spray
passes necessary to provide the second slurry coat-
ing with a thickness that is at least two times the
surface roughness of the first coating;

- applying the slurry coating with said calculated
number of passes onto the surface of the first coat-
ing;

- fully curing, but only partially sintering the slurry coat-
ing at a temperature in the range of 300 to 800 °C and

- polishing the second coating to reduce the thickness
such that finally the second coating does cover the
first coating only locally.

[0016] The last mentioned step is done by polishing
the slurry down to the point where the "peaks" in the
underlying TBC roughness are at the surface (visibly),
and only the "valleys" in the TBC roughness remain filled
with slurry coating.
[0017] With such a technical solution a dense, thin
coating for a smooth layer can be provided to minimize
the thermo-mechanical stresses using a cost effective
manufacturing process. Minimizing the smooth layer
thickness and polishing it such that the smooth layer (=
second coating) does not cover 100 % of the first coating
surface after smoothening it, leaving some areas where
the first coating is appearing.
[0018] To achieve such a low smooth layer thickness
without requiring a long time and cost consuming polish-
ing process, the coating has to be manufactured such
that it is dense, fully cured but only partially sintered to
avoid too much recrystallization of the filler material. In
this state the slurry coating can be described as a
"machinable ceramic".
[0019] According to an embodiment of the invention
the curing resp. partially sintering of the slurry coating is
done at a temperature in the range of 500 to 800 °C. The
slurry coating is a zirconia based slurry coating with a
small amount of alumina silicate or zirconium silicate.
The zirconia can be un-stabilized or preferably stabilized,
more preferably stabilized with Y2O3, CaO, MgO or any
combinations thereof. The slurry coating binder is a sili-
cate solution, phosphate solution or silicon emulsion. The
first coating is a ceramic thermal barrier coating (TBC),
preferably made of chemically stabilized zirconia. By us-
ing those materials it is realized that the thermal expan-
sion coefficients of both coatings are close to each other.
[0020] The described method is for coating systems
where the first coating is applied by atmospheric plasma
spraying and has therefore a relative high roughness and
high porosity, which can cause the above described dis-
advantages, for example reduction of aerodynamic per-
formance.
[0021] The disclosed coating system for surface pro-
tection of a thermally high loaded component which is
produced with a method according to claims 1 is charac-
terized in that the coating system consists of a first un-
derlying coating and a second slurry coating overlaying
the first coating, wherein both coatings (1, 2) have a
chemical composition with a similar thermal expansion
coefficient, and wherein the second coating is very dense
with a porosity < 1%, fully cured, but only partly sintered
and wherein the second coating does only cover locally
the first coating, so that said coating system finally com-
prises a reduced roughness with respect to the rough-
ness of the originally applied first coating. The coating
system for surface protection of a thermally loaded com-
ponent has a second coating which is only completely
sintered as a result of the first firing in the engine. The
disclosed coating system is applied onto the surface of
a gas turbine component made of a Ni-, Co-, Fe-based
superalloy or combinations thereof, wherein the first coat-
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ing is a ceramic thermal barrier coating, preferably made
of chemically stabilized zirconia and the second coating
is made by applying of a zirconia based slurry.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The present invention is now to be explained
more closely by means of different embodiments and with
reference to the attached drawings.

Fig. 1 shows a typical cross section of a TBC as first
coating and a very thin smooth layer (second
coating) according to an embodiment of the
present invention;

Fig. 2 shows schematically the results after different
steps (2a-2c) of the disclosed method;

Fig. 3 shows the surface of a coating in service in form
of a photo, when the coating is too thick (prior
art) and

Fig. 4 shows the surface of a coating in form of a pho-
to, where the coating was manufactured ac-
cording to the present invention.

DETAILED DESCRIPTION OF DIFFERENT EMBODI-
MENTS OF THE INVENTION

[0023] The present invention is related to a method for
smoothing the rough surface of thermal barrier coatings
(TBC’s) which are used for protection of thermal high
loaded components, such as gas turbine blades, vanes
or combustor parts.
[0024] TBC’s especially applied by atmospheric plas-
ma spraying methods onto the surface of above men-
tioned components have a relative high roughness. For
improving the aerodynamic behavior which allows in-
creasing the turbine efficiency it is necessary to provide
a smooth surface layer by an efficient method which is
cheaper and faster with respect to the known methods
in the prior art. Additionally, to improve perform in-service
the smooth surface layer needs to be thinner.
[0025] The present application discloses a method for
reducing the roughness Ra of a first coating 1 with a
defined coating composition and a thermal expansion
coefficient, said coating 1 covering the surface of a com-
ponent 3 to be thermally high loaded, the method com-
prises that in a first step the roughness of said coating 1
is measured and in a following step a second slurry coat-
ing 2 is prepared for applying onto the surface of the first
coating 1, whereby the coating composition of the second
coating 2 is tailored to have a similar thermal expansion
coefficient like the first coating 1. The method is charac-
terized in

- calculating a minimum number of coating spray
passes N necessary to provide the second slurry

coating 2 with a thickness T that is at least two times
of the roughness of the first coating 1,

- applying the slurry coating 2 with said calculated
number of spray passes N onto the surface of the
first coating 1;

- fully curing, but only partially sintering the slurry coat-
ing 2 at a temperature in the range of 300 to 800 °C
and

- polishing the second coating 2 to a reduced thick-
ness T’ such that finally the second coating 2 does
cover the first coating 1 only locally (i.e. The "valleys"
in the underlying TBC roughness are filled with
dense slurry.).

[0026] With such a technical solution a dense coating
2 for a smooth layer can be provided to minimize the
thermo-mechanical stresses using a cost effective man-
ufacturing process. Minimizing the smooth layer thick-
ness T and polishing it to a reduced thickness T’ such
that the smooth layer (= second coating 2) does not cover
100 % of the first coating’s 1 surface after smoothening
it, leaving some areas where the first coating 1 is appear-
ing.
[0027] To achieve such a low smooth layer thickness
without requiring a long time and cost consuming polish-
ing process, the coating has to be manufactured such
that it is dense, fully cured, but only partially sintered to
avoid too much recrystallization of the filler material.
[0028] According to an embodiment of the invention
the curing resp. partially sintering of the slurry coating is
done at a temperature in the range of 500-800 °C.
[0029] Fig. 1 shows a photo of the microstructure
(cross section) of a typical TBC 1 with a smooth layer 2
on the top according to one embodiment of the invention,
where the desired reduction in surface roughness is
achieved. The smooth layer 2 is very thin to the extent
that the slurry fills the "valleys" in the underlying TBC
roughness.
[0030] The "peaks" in the underlying TBC roughness
are not covered by the slurry coating. The slurry is in the
"valleys" of the underlying TBC roughness. The "peaks"
in the underlying TBC roughness are not covered by the
slurry coating.
[0031] The embodiment in Fig. 1 is a component pro-
duced with the method according to the present disclo-
sure. The component is made of Hastelloy X base ma-
terial. It has an APS MCrAlY bond coat. The TBC (first
coating 1) is APS 7 wt% yttria-stabilized zirconia. The
slurry coating (second coating 2) is un-stabilized zirconia
with the addition of a small amount of alumina silicate.
The slurry coating binder was a water based silicon emul-
sion. The average initial TBC roughness Ra was 17.2mm.
The average initial TBC thickness was 941mm, measured
non-destructively with eddy-current equipment. The slur-
ry coating was applied with a commercial paint sprayer.
The number of spray passes N was 6. The eddy-current
thickness measurements of the as sprayed slurry plus
the TBC had an average value of 982 mm, thus the av-
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erage slurry coting 2 thickness T was 41mm. The slurry
was cured at 700°C for 5h. After curing the slurry coating
2 was polished with a fine grit wet silicon-carbide paper.
After polishing the finial average roughness Ra’ was
found to be 2.8 mm. The non-destructive eddy-current
thickness measurements of the as smooth layer plus the
TBC had an average value of 945 mm. From the cross
section photos the deepest slurry filed "valley" depth was
21mm.
[0032] The partially sintered slurry coating 2 is inher-
ently softer than the TBC coating 1. During the beginning
of polishing of the softer slurry coating, the abrasion rate
is relatively high. As the slurry coating becomes thinner
and the tops of the harder TBC "peaks" in the roughness
are reached the polishing abrasion rates slows and even
stops. Thus leaving only the TBC "valleys" in the rough-
ness are filled with the slurry coating. The zirconia based
slurry coating has a small amount of alumina silicate or
zirconium silicate. The zirconia can be unstabilized or
stabilized with Y2O3, CaO, MgO or any combinations
thereof. The slurry coating binder is a silicate solution,
phosphate solution or silicon emulsion. The first coating
is a ceramic thermal barrier coating (TBC), preferably
made of chemically stabilized zirconia. By using those
materials it is realized that the thermal expansion coeffi-
cients of both coatings are close to each other.
[0033] The described method is effective for coating
systems where the first coating is applied by atmospheric
plasma spraying and has therefore a relative high rough-
ness, which can cause the above described disadvan-
tages, for example reduction of aerodynamic perform-
ance.
[0034] The disclosed coating system or surface pro-
tection of a thermally high loaded component which is
produced with a method according to claims 1 is charac-
terized in that the coating system consists of a first un-
derlying coating and a second slurry coating overlaying
the first coating, wherein both coatings 1, 2 have a chem-
ical composition with a similar thermal expansion coeffi-
cient, and wherein the second coating is very dense with
a porosity < 1%, fully cured, but only partly sintered and
wherein the second coating does only cover locally the
first coating, so that said coating system finally comprises
a reduced roughness with respect to the roughness of
the originally applied first coating. The coating system
for surface protection of a thermally loaded component
has a second coating which is only completely sintered
as a result of the first firing in the engine. The disclosed
coating system is applied onto the surface of a gas turbine
component made of a Ni-, Co-, Fe-based superalloy or
combinations thereof, wherein the first coating is a ce-
ramic thermal barrier coating, preferably made of chem-
ically stabilized zirconia and the second coating is made
by applying of a zirconia based slurry.
[0035] Fig. 2 shows schematically the results after dif-
ferent steps of the disclosed method.
[0036] Fig. 2a shows the first coating 1 prior to the ap-
plying of the second coating - the high roughness Ra is

clearly to be seen, it is about 8-18 mm.
[0037] Fig. 2b shows the system with the first coating
1 and the applied second coating 2. The roughness of
the first coating Ra is the same like in Fig. 2a, but the
overlying coating 2 may provide a smooth surface how-
ever it is too thick (with an average thickness T≥2xRa)
and may crack during serves.
[0038] Fig. 2c shows the result after the last step of the
described method according to claim 1. The coating sys-
tem comprises the first coating 1 with the second coat 2
and a reduced roughness Ra’ (which is about 1-6 mm)
with respect to the originally applied coating 1. The re-
duced thickness T’ of the second coating 2 is T’≈ Ra,
such that finally the second coating 2 does cover the first
coating 1 only locally.
[0039] According to an embodiment of the invention,
the number of spray passes N, the thicknesses T, T’ and
roughness Ra, Ra’ are coupled, by approximately N ≥
T/R (with R= deposition rate for one spray pass N), T ≥
2xRa, after smoothing T’ ≈ Ra, which may require opti-
mizing for special composition and coating equipment.
[0040] Fig. 3 shows in a photo the surface of a coating
in service, when the smooth surface coating is too thick
(prior art). A lot of undesired cracks can be recognized.
[0041] In contrast to Fig. 3 Fig. 4 shows in a photo the
surface of a coating system manufactured according to
the present invention. The dark spots are the TBC ap-
pearing at the surface after the polishing step. Microc-
racks / cracks can’t be recognized. The dark spots are
the "peaks" in the underlying TBC roughness appearing
at the surface.
[0042] The durability of the coating is ensured, provid-
ing improved aerodynamic performance over a long pe-
riod of operation. There is also no thermal barrier coating
lifetime reduction due to the smoothened surface.

List of reference numerals

[0043]

1 first coating, preferably TBC

2 second coating, slurry coating

3 thermally loaded component, for example gas tur-
bine blade

4 coating system

Ra roughness of the surface (of the first coating 1)

Ra’ reduced final roughness of the surface

T thickness of pos. 2

T’ reduced thickness of pos. 2

N number of coating spray passes for pos. 2
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R deposition rate for one spray pass

Claims

1. Method for reducing the roughness (Ra) of a ceramic
thermal barrier coating (1) with a defined coating
composition and thermal expansion coefficient, said
ceramic thermal barrier coating (1) covering the sur-
face of a Ni-, Co-, Fe-based superalloy component
(3) of a gas turbine to be thermally high loaded,
wherein:

- in a first step the ceramic thermal barrier coat-
ing (1) is applied onto the surface of a compo-
nent (3) by atmospheric plasma spraying and
the roughness (Ra) of said ceramic thermal bar-
rier coating (1) is measured and
- in a following step a zirconia based slurry coat-
ing (2) with alumina silicate or zirconium silicate
additives and a slurry coating binder being a sil-
icate solution, phosphate solution or silicon
emulsion is prepared for applying onto the sur-
face of the ceramic thermal barrier coating (1),
the coating composition of the zirconia based
slurry coating (2) being tailored to have a similar
thermal expansion coefficient like the ceramic
thermal barrier coating (1);
- calculating a minimum number of coating spray
passes (N) necessary to provide the zirconia
based slurry coating (2) with a thickness (T) that
is at least two times of the roughness (Ra) of the
ceramic thermal barrier coating (1),
- applying the zirconia based slurry coating (2)
with said calculated number of spray passes (N)
onto the surface of the ceramic thermal barrier
coating (1);
- fully curing, but only partially sintering the zir-
conia based slurry coating (2) at a temperature
in the range of 300 to 800°C;
- polishing the zirconia based slurry coating (2);
- completely sintering the zirconia based coating
(2) only after the first exposition to thermal load-
ed operation of the component (3);

the polishing step is performed until the peaks of the
roughness (Ra) are reached so the thickness (T) of
the zirconia based slurry coating (2) becomes a re-
duced thickness (T’) substantially equal to the rough-
ness (Ra) of the ceramic thermal barrier coating (1)
such that finally the zirconia based slurry coating (2)
does cover the ceramic thermal barrier coating (1)
only locally at the valleys of the roughness (Ra).

2. Method according to claim 1, characterized in cur-
ing resp. partially sintering the slurry coating (2) at a
temperature in the range of 500 to 800 °C.

3. Method according to claim 1, characterized in that
the zirconia is stabilized with Y2O3, CaO, MgO or
any combinations thereof.

4. Method according to claim 1, characterized in that
the ceramic thermal barrier coating (1) is made of
chemically stabilized zirconia.

Patentansprüche

1. Verfahren zum Verringern der Rauheit (Ra) einer ke-
ramischen Wärmesperrbeschichtung (1) mit einer
definierten Beschichtungszusammensetzung und
einem definierten Wärmeausdehnungskoeffizien-
ten, wobei die keramische Wärmesperrbeschich-
tung (1) die Oberfläche einer Ni-, Co- und Fe-basier-
ten Superlegierungskomponente (3) einer Gasturbi-
ne, die stark wärmebelastet werden soll, abdeckt,
wobei

- in einem ersten Schritt die keramische Wär-
mesperrbeschichtung (1) durch atmosphäri-
sches Plasmaspritzen auf die Oberfläche einer
Komponente (3) aufgebracht wird und die Rau-
heit (RA) der keramischen Wärmesperrbe-
schichtung (1) gemessen wird und
- in einem folgenden Schritt eine zirkonoxidba-
sierte Aufschlämmungsbeschichtung (2) mit
Aluminiumoxidsilikat- oder Zirkoniumsilikat-Zu-
satzstoffen und einem Aufschlämmungsbe-
schichtungsbindemittel, das eine Silikatlösung,
eine Phosphatlösung oder eine Siliziumemulsi-
on ist, zum Aufbringen auf die Oberfläche der
keramischen Wärmesperrbeschichtung (1) an-
gefertigt wird, wobei die Beschichtungszusam-
mensetzung der zirkonoxidbasierten Auf-
schlämmungsbeschichtung (2) zugeschnitten
ist, einen ähnlichen Wärmeausdehnungskoeffi-
zienten wie die keramische Wärmesperrbe-
schichtung (1) zu besitzen;
- Berechnen einer Mindestzahl von Beschich-
tungsspritzdurchgängen (N), die erforderlich ist,
um die zirkonoxidbasierte Aufschlämmungsbe-
schichtung (2) mit einer Dicke (T), die mindes-
tens das Doppelte der Rauheit (Ra) der kerami-
schen Wärmesperrbeschichtung (1) beträgt,
- Anwenden der zirkonoxidbasierten Auf-
schlämmungsbeschichtung (2) mit der berech-
neten Anzahl von Spritzdurchgängen (N) auf die
Oberfläche der keramischen Wärmesperrbe-
schichtung (1);
- vollständiges Härten, aber lediglich teilweises
Sintern der zirkonoxidbasierten Aufschläm-
mungsbeschichtung (2) bei einer Temperatur im
Bereich von 300 bis 800 °C;
- Polieren der zirkonoxidbasierten Aufschläm-
mungsbeschichtung (2); und
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- vollständiges Sintern der zirkonoxidbasierten
Beschichtung (2) erst nach der ersten Expositi-
on zu einem wärmebelasteten Betrieb der Kom-
ponente (3); wobei der Polierschritt durchge-
führt wird, bis die Spitzenwerte der Rauheit (Ra)
erreicht werden, derart, dass die Dicke (T) der
zirkonoxidbasierten Aufschlämmungsbe-
schichtung (2) eine verringerte Dicke (T’) wird,
die im Wesentlichen gleich der Rauheit (Ra) der
keramischen Wärmesperrbeschichtung (1) ist,
derart, dass schließlich die zirkonoxidbasierte
Aufschlämmungsbeschichtung (2) die kerami-
sche Wärmesperrbeschichtung (1) lediglich lo-
kal bei den Tälern der Rauheit (Ra) abdeckt.

2. Verfahren nach Anspruch 1, gekennzeichnet
durch ein Härten bzw. teilweises Sintern der Auf-
schlämmungsbeschichtung (2) bei einer Tempera-
tur im Bereich von 500 bis 800 °C.

3. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Zirkonoxid mit Y2O3, CaO, MgO
oder einer beliebigen Kombination davon stabilisiert
wird.

4. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die keramische Wärmesperrbe-
schichtung (1) aus chemisch stabilisiertem Zirkono-
xid hergestellt ist.

Revendications

1. Procédé de réduction de la rugosité (Ra) d’un revê-
tement de type barrière thermique en céramique (1)
ayant une composition de revêtement définie et un
coefficient d’expansion thermique, ledit revêtement
de type barrière thermique en céramique (1) recou-
vrant la surface d’un composant (3) de type supe-
ralliage à base de Ni, Co, Fe d’une turbine à gaz à
forte sollicitation thermique, dans lequel :

- dans une première étape, le revêtement de
type barrière thermique en céramique (1) est ap-
pliqué sur la surface d’un composant (3) par pul-
vérisation de plasma atmosphérique et la rugo-
sité (Ra) dudit revêtement de type barrière ther-
mique en céramique (1) est mesurée et
- dans une étape suivante, un revêtement liquide
à base de zircone (2) avec des additifs de silicate
d’alumine ou de silicate de zirconium et un liant
de revêtement liquide qui est une solution de
silicate, une solution de phosphate ou une émul-
sion de silicium est préparé pour une application
sur la surface du revêtement de type barrière
thermique en céramique (1), la composition de
revêtement du revêtement liquide à base de zir-
cone (2) étant adaptée pour avoir un coefficient

d’expansion thermique similaire à celui du revê-
tement de type barrière thermique en céramique
(1) ;
- calculer un nombre minimum de passages de
pulvérisation de revêtement (N) nécessaires
pour fournir le revêtement liquide à base de zir-
cone (2) avec une épaisseur (T) qui est au moins
deux fois la rugosité (Ra) du revêtement de type
barrière thermique en céramique (1),
- appliquer le revêtement liquide à base de zir-
cone (2) avec ledit nombre calculé de passages
de pulvérisation (N) sur la surface du revêtement
de type barrière thermique en céramique (1) ;
- durcir complètement, mais fritter uniquement
partiellement le revêtement liquide à base de
zircone (2) à une température comprise dans la
plage allant de 300 à 800 °C ;
- polir le revêtement liquide à base de zircone
(2) ;
- fritter totalement le revêtement liquide à base
de zircone (2) uniquement après la première ex-
position à une opération de sollicitation thermi-
que du composant (3) ;

l’étape de polissage est réalisée jusqu’à ce que les
pics de rugosité (Ra) soient atteints de sorte que
l’épaisseur (T) du revêtement liquide à base de zir-
cone (2) devienne une épaisseur réduite (T’) sensi-
blement égale à la rugosité (Ra) du revêtement de
type barrière thermique en céramique (1) de sorte
qu’en fin de compte le revêtement liquide à base de
zircone (2) recouvre le revêtement de type barrière
thermique en céramique (1) uniquement localement
au niveau des vallons de rugosité (Ra).

2. Procédé selon la revendication 1, caractérisé par
le durcissement puis le frittage partiel du revêtement
liquide (2) à une température comprise dans la plage
allant de 500 à 800 °C.

3. Procédé selon la revendication 1, caractérisé ce que
la zircone est stabilisée avec de l’Y2O3, du CaO, du
MgO ou n’importe quelle combinaison de ceux-ci.

4. Procédé selon la revendication 1, caractérisé en ce
que le revêtement de type barrière thermique en cé-
ramique (1) se compose d’une zircone chimique-
ment stabilisée.
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