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Description

[0001] The present invention relates to gas turbine en-
gines and, more particularly, to the protection of turbine
disks and seals against oxidation and corrosion.
[0002] In an aircraft gas turbine (jet) engine, air is
drawn into the front of the engine compressed by a shaft-
mounted compressor, and mixed with fuel. The mixture
is burned, and the hot combustion gases are passed
through a turbine mounted on the same shaft. The flow
of combustion gas turns the turbine, which turns the shaft
and provides power to the compressor and to the fan. In
a more complex version of the gas-turbine engine, the
compressor and a high-pressure turbine are mounted on
one shaft having a first set of turbines, and the fan and
a low-pressure turbine are mounted on a separate shaft
having a second set of turbines. The hot exhaust gases
and the air propelled by the fan flow from the back of the
engine, driving it and the aircraft forward. The hotter the
combustion and exhaust gases, the more efficient the
operation of the jet engine. There is thus an incentive to
raise the combustion-gas temperature.
[0003] The turbine (sometimes termed a "turbine ro-
tor") includes one or more turbine disks, a number of
turbine blades mounted to the turbine disks and extend-
ing radially outwardly therefrom into the combustion-gas
flow path, and rotating seals that prevent the hot com-
bustion gases from contacting the turbine shaft and re-
lated components. The materials used in the turbine limit
the maximum operating temperature of the combustion
gas. Great efforts have been made to increase the tem-
perature capabilities of the turbine blades, resulting in
increasing combustion as operating temperatures and
increased engine efficiency.
[0004] As the maximum operating temperature of the
combustion gas increases, the turbine disk and seals are
subjected to higher temperatures in the combustion and
bleed gas environment. As a result, oxidation and corro-
sion of the turbine disk and seals have become of greater
concern. Alkaline sulfate deposits resulting from the in-
gested dirt and the sulfur in the combustion gas are a
major source of the corrosion, but other elements in the
aggressive combustion and bleed gas environment may
also accelerate the corrosion. The oxidation and corro-
sion damage may lead to premature removal and re-
placement of the turbine disk and seals unless the dam-
age is reduced or repaired.
[0005] The turbine disks and seals for use at the high-
est operating temperatures are made of nickel-base su-
peralloys selected for good toughness and fatigue resist-
ance. These superalloys are selected for their mechan-
ical properties. They have some resistance to oxidation
and corrosion damage, but that resistance is not suffi-
cient to protect them at the operating temperatures that
are now being reached.
[0006] One corrosion resistant coating, which has
been developed for use with turbine disks and seals, is
a three-layer oxide based paint system that may be ap-

plied to the corrosion susceptible areas of turbine disks
and seals. This three-layer oxide based paint coating sys-
tem comprises alumina and chromia particles, which are
oxides of metals that are found in the superalloy sub-
strate. Such a coating system does not adversely affect
the fatigue life of the turbine disks and seals and greatly
increases the corrosion resistance of the component to
which it is applied. However, during the application of
such paint systems during initial manufacture of aircraft
engine components, small coating imperfection regions
sometimes develop, exposing the superalloy substrate.
Placing an aircraft engine into service with such coating
imperfections present on the component would open up
the component under these areas of imperfection to cor-
rosion. One solution is to strip all of the coating off of the
component and reapply the coating. However, such a
solution is expensive and time consuming.
[0007] What is needed is a method of applying touch-
up oxide paint onto the coating imperfections of layer
paint oxide coating systems on turbine disks and seals.
Such touch-up oxide paint should be able to be applied
after initial manufacture and inhibit corrosion from occur-
ring between planned engine overhauls, which generally
occur approximately every 3000 cycles. In addition, such
application of touch-up oxide paint should not affect the
low cycle fatigue (LCF) life, readily adhere to a superalloy
substrate, and function effectively to 1400°F (760°C).
This need extends to other components of the gas turbine
engine with layer paint oxide coating systems as well.
The present invention fulfills these needs, and further
provides related advantages.
[0008] US 5,985,368 discloses a thermal barrier coat-
ing for metal substrates such as superalloys. The coating
is a slurry composition, comprising spheres of zirconia,
at least some of which are hollow, contained within a
porous oxide matrix, such as aluminosilicate.
[0009] EP 1 197 585 discloses a method of repairing
a thermal barrier coating on a component designed for
use in a hostile thermal environment, such as turbine,
combustor and augmentor components of a gas turbine
engine.
[0010] EP 1 088 908 discloses a method for smoothing
the surface of a ceramic-based protective coating which
exhibits roughness.
[0011] The present invention is directed to a method
for repairing an imperfection in a corrosion-inhibiting lay-
er paint oxide system comprising a plurality of layers on
a turbine engine component, the method comprising the
steps of: providing a turbine engine component compris-
ing a superalloy substrate, wherein at least a portion of
the substrate has been treated with a corrosion inhibiting
paint oxide system, wherein an imperfection region is
present on the system exposing the superalloy substrate
beneath the system; providing a touch-up paint compris-
ing alumina particles, an evaporable solvent, and a bind-
er selected from the group consisting of silicate, silicone,
chromate phosphate, siloxane, and combinations there-
of; applying a layer of the touch-up paint to the imperfec-
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tion region; drying the layer of touch-up paint; and curing
the dried layer of touch-up paint in the range 540°C to
760°C, wherein curing the dried layer of touch-up paint
occurs during initial engine operation where the engine
component reaches a temperature sufficient to fully cure
the dried layer of touch-up paint.
[0012] The present invention is a process for applying
oxide paint as a touch-up paint for an oxide-based cor-
rosion inhibiting coating with at least one imperfection
region. Such oxide-based corrosion inhibiting coatings
are applied on superalloy components used for moder-
ately high temperature applications, such as the super-
alloy components found in the high-pressure turbine
(HPT) section of a gas turbine engine, including turbine
disks and seals. However, during the application of oxide-
based corrosion inhibiting coatings, imperfection regions
sometimes occur, exposing the superalloy substrate be-
neath the oxide-based corrosion inhibiting coating. Such
imperfection regions can include a spalled region, a
scratched region, a chipped region, an uncoated region,
or combinations thereof. The process of the present in-
vention is useful where aircraft engine components have
been treated with a corrosion inhibiting three-layer paint
oxide system comprising chromia and alumina, but
where a small imperfection region or regions within the
layer oxide system are present after initial manufacture,
refurbishment, or repair of the component.
[0013] The method of the present invention includes
providing a turbine engine component comprising an
iron-based, nickel-based, and/or cobalt based superalloy
substrate, to which a paint oxide system comprising a
plurality of layers and comprising chromia and alumina
has been applied, but where at least one small imperfec-
tion region, which exposes the surface of the superalloy
substrate, is present within the paint oxide system region.
After optionally cleaning the imperfection region(s) with
isopropyl alcohol or equivalent cleaner solvent, if re-
quired, the imperfection surface may be lightly rough-
ened to a surface roughness in the range of about 0.254
mm (10 microinches) to about 2.54 mm (100 microinches)
Ra. A preselected number of layers of touch-up oxide
paint are applied to the surface of the imperfection re-
gion(s). The paint comprises alumina particles as a par-
ticulate solid in the paint, and may also comprise oxide
particles selected from the group consisting of chromia,
silica, titania, zirconia, tantala particles, and combina-
tions thereof, a carrier material, typically an evaporable
solvent, and a binder selected from the group consisting
of silicate, silicone, chromate phosphate, siloxane, and
combinations thereof. Suitable binders are described in
U.S. Pat. Nos. 4,319,924; 3,248,251; 3,248,250; and
3,248,249.
[0014] The application of the layer(s) may be per-
formed by hand or by spraying the layer(s) onto the im-
perfection region(s). The number of layers of the touch-
up paint can be of one layer or more than one layer, as
the thickness of the touch-up oxide paint layer(s) should
be about equal to the thickness of the original layered

oxide paint system.
[0015] The layer(s) is then allowed to dry at room tem-
perature for a preselected period of time, generally in the
range of about one hour to about ten hours, depending
on the solvent and the binder in the touch-up oxide paint,
so that the layer(s) is dry enough to prevent damage to
the layer(s) prior to curing the layer(s). In some cases,
depending on the nature of the binder, such as, for ex-
ample a chromate binder, the use of a heat gun may be
required to render the layer(s) sufficiently dry to handle.
In such instances, a heat gun, producing heated air hav-
ing a temperature sufficient to drive off the evaporable
solvent and to dry the binder, will need to be used on the
layer(s) in the range of about 15 minutes to about 4 hours.
The heat gun therefore heats the layer(s) to a tempera-
ture sufficient to drive off the evaporable solvent and to
dry the binder. As is known in the art, a higher heat gun
temperature will require a shorter treatment time, while
a lower heat gun temperature will require a longer treat-
ment time. The heat gun optionally may cure the binder.
The layer may also be heated using heat lamps or any
other convenient heating method. The touch-up paint lay-
er(s) need only be dried, but can be fully cured, before
engine build-up. Curing of dried only repairs will occur
during initial engine operation where engine components
reach temperatures sufficiently high to fully cure the
touch up.
[0016] The present invention is also an aircraft engine
component such as a turbine disk or turbine seal, that
has been treated with the method of the present inven-
tion, wherein at least a portion of the component was
initially manufactured with a corrosion inhibiting layered
paint oxide system comprising a plurality of layers and
comprising alumina and chromia, with an imperfection
present in the layered paint oxide system. A touch-up
paint comprising alumina is provided and a layer of the
touch-up paint is applied to the imperfection region. The
layer of touch-up paint is then dried and cured. The
present invention is also turbine engine component com-
prising a superalloy component, the superalloy compo-
nent coated with a layered paint oxide system, the com-
ponent further including imperfections in the layered paint
oxide system exposing the superalloy component,
wherein the imperfections are further coated with a touch-
up paint comprising at least alumina particles.
[0017] An advantage of the present invention is a sig-
nificant labor, capital and materials cost reduction as
stripping and reapplying a layered chromia and alumina
coating is no longer required due to the touch-up method
of the present invention.
[0018] Another advantage of the present invention is
that the process is more environmentally friendly than
current practice since heavy metal based powder waste
such as alumina powder waste and chromia powder
waste is reduced.
[0019] The invention will now be described in greater
detail, by way of example, with reference to the drawing,
the single figure of which is a process flow chart illustrat-

3 4 



EP 1 553 145 B1

4

5

10

15

20

25

30

35

40

45

50

55

ing the application of the touch-up oxide paint of the
present invention. Referring now to FIG. 1 there is shown
the method of the present invention for applying a touch-
up oxide paint to an aircraft engine component substrate
to which a three-layer paint oxide system comprising
chromia and alumina has been applied, but which system
contains an imperfection region(s).
[0020] The initial step 100 of the process is the provi-
sion of a turbine engine component with an applied three-
layer paint oxide system comprising alumina and chro-
mia, having at least one imperfection region. The com-
ponent comprises a nickel-based, iron-based, and/or co-
balt-based superalloy substrate. The three-layer paint
oxide system is present on at least a portion of a surface
of the component substrate. The thickness of the three-
layer paint oxide system is in the range of about 12.7 mm
(0.0005 inch) to about 63.5 mm (0.0025 inch). The im-
perfection in the three-layer paint oxide system exposes
the nickel-based, iron-based, and/or cobalt-based super-
alloy substrate beneath the three-layer paint oxide sys-
tem to corrosion attack. The imperfection region may be
a spalled region, a scratched region, a chipped region,
and/or an uncoated region. A plurality of such regions
may be present on the substrate, but should not be con-
tinuous. The optional next step 110 of the process is
cleaning the imperfection region(s), if required, with iso-
propyl alcohol, a solvent with similar properties, or com-
binations thereof to remove any dirt, particles, films
and/or other contaminants, referred to herein as "extra-
neous material" that may adversely affect adhesion of
the touch-up paint layer to the imperfection region(s). The
optional next step 120 of the process is roughening the
imperfection region(s) to a surface roughness in the
range of about 0.254 mm (10 microinches) to about 2.54
mm (100 microinches) Ra. In a preferred optional embod-
iment, the optional next step 120 of the process is rough-
ening the imperfection region(s) to a surface roughness
in the range of about 0.508 mm (20 microinches) to about
1.524 mm (60 microinches) Ra. Such a surface roughness
may be achieved using any means known in the art, such
as, for example rubbing the imperfection region(s) with
320 mesh aluminum oxide sand paper or an equivalent
sand paper.
[0021] The next step 130 of the process is applying a
preselected number of layers of touch-up oxide paint to
the surface of the imperfection region(s). The touch-up
oxide paint comprises alumina particles as a particulate
solid in the paint and may also comprise oxide particles
selected from the group consisting of chromia, silica, ti-
tania, zirconia, tantala particles, and combinations there-
of, a carrier material, typically an evaporable solvent, and
a binder selected from the group consisting of silicate,
silicone, chromate phosphate, siloxane, and combina-
tions thereof. The oxide particles in the paint should have
diameters smaller than the overall desired coating thick-
ness. The oxide particles preferably have a particle size
diameter distribution in the range of about 0.1 microns
to about 25 microns, with a particle size diameter distri-

bution in the range of about 0.1 microns to about 10 mi-
crons being the most preferred embodiment. The oxides
in the paint preferably comprise a volume percentage of
total solids in the paint in the range of about 20 percent
to about 70 percent by volume, with a volume percentage
of total solids in the paint in the range of about 46 percent
to about 52 percent being the most preferred embodi-
ment. The application of the layer(s) may be performed
by hand brushing or by spraying the layer(s) onto the
imperfection region(s). The number of layers of the touch-
up paint can be one layer or more layers, as the thickness
of the touch-up oxide paint layer(s) should be about equal
to the thickness of the original three-layer oxide paint
system, preferably in the range of about 12.7 mm (0.0005
inch) to about 63.5 mm (0.0025 inch). The dried thickness
of the touch-up oxide paint layer(s) is preferably in the
range of about 25.4 mm (0.0010 inch) to about 38.1 mm
(0.0015 inch). The most preferred method of application
is two hand brushed layers having a thickness in the
range of about 12.7 mm (0.0005 inch) to about 15.24 mm
(0.0006 inch) for each layer, with a total dried layer thick-
ness in the range of about 25.4 mm (0.0010 inch) to about
30.48 mm (0.0012 inch).
[0022] The next step 140 of the invention is drying the
touch-up oxide paint layer(s) preferably at room temper-
ature, by exposing the oxide paint layer(s) to ambient air
for a preselected period of time, generally in the range
of about one hour to about ten hours, depending on the
solvent and the binder in the touch-up oxide paint, so that
the layer(s) is dry enough to prevent damage to the lay-
er(s), during engine manufacture, prior to curing the lay-
er(s). Such drying usually entails evaporation of a sub-
stantial portion of the solvent. In some cases, depending
on the nature of the binder, such as, for example a chro-
mate binder, the use of a heat gun may be required to
render the layer(s) sufficiently dry to handle. In such in-
stances, a heat gun, producing heated air having a tem-
perature sufficient to drive off the evaporable solvent and
to dry the binder, and preferably at a temperature of about
300°F (150°C), will need to be used on the layer(s) for a
time of about 15 minutes to about 4 hours. As is well
known in the art, a higher heat gun temperature will re-
quire a shorter treatment time, while a lower heat gun
temperature will require a longer treatment time. The heat
gun optionally may cure the binder. As is known in the
art, a higher heat gun temperature will require a shorter
treatment time, while a lower heat gun temperature will
require a longer treatment time. In a preferred embodi-
ment of the present invention, the touch-up paint com-
prises alumina, chromia, a siloxane binder, and an evap-
orable solvent. While the siloxane binder will dry at am-
bient conditions in approximately two hours to a tack-free
handleable coating, the binder requires a heat cure at a
temperature of about 400°F (205°C) to about 500°F
(260°C) to achieve the performance necessary in the
present invention.
[0023] The optional final step 150 of the invention is
curing the touch-up oxide paint layer(s) by heating the
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paint layer(s) to a temperature in the range of about 300°F
(150°C) to about 1000°F (540°C) for a period of time in
the range of about 10 minutes to about 4 hours, preferably
to a temperature of about 650°F (345°C) for about 30
minutes. The touch-up paint layer(s) are cured as re-
quired by the specific paint formulation prior to initial en-
gine running. As is well known in the art, a higher cure
temperature will require a shorter treatment time, while
a lower cure temperature will require a longer treatment
time. The final step 160 of the invention is curing the
touch-up layer(s) during initial turbine engine running.
The operating temperature of the coated components is
in the range of 1000°F (540°C) to 1400°F (760°C) and
at such temperatures the applied layer(s) will cure in less
than about 30 minutes.
[0024] The final cured oxide touch-up coating provides
corrosion protection to the underlying superalloy compo-
nent substrate, does not adversely impact the LCF of the
superalloy component, adheres to the superalloy com-
ponent substrate, and is temperature capable up to about
1400°F (760°C). Above a temperature of about 1400°F
(760°C), coating adhesion decreases and certain silicate
binders become unstable in contact with the base alloys.
[0025] The present invention also comprises an air-
craft engine component, wherein the component is a tur-
bine disk or turbine seal comprising an iron-based su-
peralloy, a nickel-based superalloy, or a cobalt-based
superalloy, that has been treated with the touch-up paint
of the present invention, wherein at least a portion of the
component was initially manufactured with an a corrosion
inhibiting three-layer paint oxide system comprising alu-
mina and chromia, with an imperfection present in the
three-layer paint oxide system. A touch-up paint com-
prising at least alumina particles is provided and a layer
of the touch-up paint is applied to the imperfection region.
The tough up paint may also comprise oxide particles
selected from the group consisting of chromia, silica, ti-
tania, zirconia, tantala particles, and combinations there-
of. The layer of touch-up paint is then dried and cured.
[0026] In an investigation leading up to this invention,
four different touch-up paints formulations were prepared
and tested using a corrosion test and a low cycle fatigue
LCF test. The first testing formulation comprised alumina
particles, titania particles, a potassium silicate binder,
and an evaporable solvent. The second testing formula-
tion comprised alumina particles, a hexavalent chromium
phosphate binder, and an evaporable solvent. The third
testing formulation comprised alumina particles, chromia
particles, a siloxane binder, and an evaporable solvent.
The fourth testing formulation comprised alumina parti-
cles, an alkaline inorganic silicate binder, and an evap-
orable solvent.
[0027] A corrosion test, which simulates the morphol-
ogy of corrosion observed in field run hardware, was run
on a nickel-based superalloy substrate samples using a
bar sample as a control. Several nickel-based superalloy
substrates samples, which had been subjected to 320
grit blast, were prepared and coated with a layer of each

of the four testing formulations listed above. Each testing
formulation on each sample was cured prior to the cor-
rosion test. The first testing formulation and the second
testing formulation demonstrated a corrosion resistance
that was over 5 times better than corrosion resistance of
the bare substrate. The third testing formulation and the
fourth testing formulation demonstrated a corrosion re-
sistance that was about 2.5 times better than the corro-
sion resistance of the bare substrate as determined by
substrate material attack.
[0028] For the LCF test, three LCF bars per testing
coating were prepared and one layer of each touch-up
paint formulation was applied to each LCF bar on the
gage section of the bar. The bars were tested at 1200°F
(650°C), 689.5Mpa (100ksi), and an A ratio of 1.0 in strain
control. The bars were all compared to the original LCF
testing data of the original nickel-based superalloy sub-
strate. No LCF debit was seen with the bars that were
coated with touch-up formulations comprising siloxane
or chromium phosphate binders. Bars that were coated
with touch-up formulations comprising potassium silicate
binders did exhibit cation reactions with the substrate at
1200°F (650°C), resulting in about a 90% reduction in
LCF life when such binders were used.

Claims

1. A method for repairing an imperfection in a corrosion-
inhibiting layer paint oxide system comprising a plu-
rality of layers on a turbine engine component, the
method comprising the steps of:

providing a turbine engine component compris-
ing a superalloy substrate, wherein at least a
portion of the substrate has been treated with a
corrosion inhibiting paint oxide system, wherein
an imperfection region is present on the system
exposing the superalloy substrate beneath the
system;
providing a touch-up paint comprising alumina
particles, an evaporable solvent, and a binder
selected from the group consisting of silicate,
silicone, chromate phosphate, siloxane, and
combinations thereof;
applying a layer of the touch-up paint to the im-
perfection region;
drying the layer of touch-up paint; and
curing the dried layer of touch-up paint in the
range 540°C to 760°C, wherein curing the dried
layer of touch-up paint occurs during initial en-
gine operation where the engine component
reaches a temperature sufficient to fully cure the
dried layer of touch-up paint.

2. The method of claim 1, further comprising the step
of cleaning the imperfection region to remove extra-
neous materials.
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3. The method of claim 1, further comprising the step
of roughening the imperfection region after the step
of providing a turbine engine component.

4. The method of claim 2, further comprising the step
of roughening the imperfection region after the step
of cleaning the imperfection region.

5. The method of claim 4, wherein the step of rough-
ening is performed with sand paper.

6. The method of claim 1, wherein the step of drying is
performed with a heat gun, wherein the heat gun
heats the layer to drive off the evaporable solvent
and to dry the binder for a period of time of 15 minutes
to 4 hours.

7. The method of claim 1, wherein the touch-up paint
further comprises additional oxide particles selected
from the group consisting of chromia, silica, titania,
zirconia, tantala, and combinations thereof.

8. The method of claim 7, wherein the oxide particles
have a diameter in the range of 0.1 mm to 25 mm and
wherein the oxide particles comprise a volume per-
centage of total solids in the paint in the range of 20
percent by volume to 70 percent by volume.

9. The method of claim 8, wherein the oxide particles
have a diameter in the range of 0.1 mm to 10 mm and
wherein the oxide particles comprise a volume per-
centage of total solids in the paint in the range of 46
percent by volume to 52 percent by volume.

10. The method of claim 1, wherein two layers of touch-
up paint are applied to the imperfection region by
brushing.

Patentansprüche

1. Verfahren zur Behebung eines Defekts in einem kor-
rosionshemmenden Schicht-Oxidlacksystem, das
eine Mehrzahl von Schichten auf einem Turbinen-
triebwerkbauteil umfasst, wobei das Verfahren die
folgenden Schritte umfasst:

Bereitstellen eines Turbinentriebwerkbauteils,
das aus einem Superlegierungssubstrat be-
steht, wobei mindestens ein Teil des Substrats
mit einem korrosionshemmenden Schicht-Oxid-
lacksystem behandelt wurde, wobei ein Defekt-
bereich auf dem System vorhanden ist, der das
Superlegierungssubstrat unterhalb des Sys-
tems freilegt;
Bereitstellen eines Nachbesserungslacks, der
Aluminiumoxidpartikeln, ein verdampfbares Lö-
sungsmittel und ein Bindemittel umfasst, das

aus der Gruppe bestehend aus Silikat, Silikon,
Chromat Phosphat, Siloxan und Kombinationen
davon ausgewählt ist;
Auftragen einer Schicht von Nachbesserungs-
lack auf den Defektbereich;
Trocknen der Schicht von Nachbesserungslack;
und
Aushärten der getrockneten Schicht des Nach-
besserungslacks im Bereich von 540°C bis
760°C, wobei das Aushärten der getrockneten
Schicht des Nachbesserungslacks bei der Inbe-
triebnahme des Triebwerks erfolgt, bei der das
Triebwerkbauteil eine Temperatur erreicht, die
ausreicht, um die getrocknete Schicht von
Nachbesserungslack vollständig auszuhärten.

2. Verfahren nach Anspruch 1, ferner umfassend den
Schritt des Reinigens des Defektbereichs zur Ent-
fernung von Fremdstoffen.

3. Verfahren nach Anspruch 1, ferner umfassend den
Schritt des Aufrauens des Defektbereichs nach dem
Schritt des Bereitstellens eines Turbinentriebwerk-
bauteils.

4. Verfahren nach Anspruch 2, ferner umfassend den
Schritt des Aufrauens des Defektbereichs nach dem
Schritt des Reinigens des Defektbereichs.

5. Verfahren nach Anspruch 4, wobei der Schritt des
Aufrauens mit Sandpapier durchgeführt wird.

6. Verfahren nach Anspruch 1, wobei der Schritt des
Trocknens mit einer Heizpistole durchgeführt wird,
wobei die Heizpistole die Schicht erwärmt, um das
verdampfbare Lösungsmittel abzutreiben und das
Bindemittel für einen Zeitraum von 15 Minuten bis 4
Stunden zu trocknen.

7. Verfahren nach Anspruch 1, wobei der Nachbesse-
rungslack ferner zusätzliche Oxidpartikeln umfasst,
die aus der Gruppe bestehend aus Chromoxid, Kie-
selsäure, Titanoxid, Zirkoniumoxid, Tantaloxid und
Kombinationen davon ausgewählt sind.

8. Verfahren nach Anspruch 7, wobei die Oxidpartikeln
einen Durchmesser im Bereich von 0,1 mm bis 25
mm aufweisen und wobei die Oxidpartikeln einen Vo-
lumenanteil des gesamten Feststoffgehalts im Lack
im Bereich von 20 Volumenprozent bis 70 Volumen-
prozent ausmachen.

9. Verfahren nach Anspruch 8, wobei die Oxidpartikeln
einen Durchmesser im Bereich von 0,1 mm bis 10
mm aufweisen und wobei die Oxidpartikeln einen Vo-
lumenanteil des gesamten Feststoffgehalts im Lack
im Bereich von 46 Volumenprozent bis 52 Volumen-
prozent ausmachen.
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10. Verfahren nach Anspruch 1, wobei zwei Schichten
von Nachbesserungslack durch Bürsten auf den De-
fektbereich aufgetragen werden.

Revendications

1. Procédé de réparation d’une imperfection dans un
système d’oxyde de peinture à couche inhibitrice de
corrosion comprenant une pluralité de couches sur
un composant de moteur de turbine, le procédé com-
prenant les étapes consistant à :

obtenir un composant de moteur de turbine com-
prenant un substrat en superalliage, au moins
une partie du substrat ayant été traitée avec un
système d’oxyde de peinture inhibiteur de cor-
rosion, une région d’imperfection étant présente
sur le système exposant le substrat en superal-
liage situé sous le système ;
obtenir une peinture de retouche comprenant
des particules d’alumine, un solvant évaporable
et un liant choisi dans le groupe constitué du
silicate, du silicone, du phosphate de chromate,
du siloxane et de leurs combinaisons ;
appliquer une couche de peinture de retouche
sur la zone d’imperfection ;
sécher la couche de peinture de retouche ; et à
durcir la couche séchée de peinture de retouche
dans la plage de températures de 540 °C à 760
°C, le durcissement de la couche séchée de
peinture de retouche se produisant pendant le
fonctionnement initial du moteur où le compo-
sant moteur atteint une température suffisante
pour durcir complètement la couche séchée de
peinture de retouche.

2. Procédé selon la revendication 1, comprenant en
outre l’étape consistant à nettoyer la région d’imper-
fection afin d’éliminer les matières étrangères.

3. Procédé selon la revendication 1, comprenant en
outre l’étape consistant à rendre rugueuse la région
d’imperfection après l’étape consistant à obtenir un
composant de moteur de turbine.

4. Procédé selon la revendication 2, comprenant en
outre l’étape consistant à rendre rugueuse la région
d’imperfection après l’étape consistant à nettoyer la
région d’imperfection.

5. Procédé selon la revendication 4, dans lequel l’étape
de rugosification est réalisée avec du papier abrasif.

6. Procédé selon la revendication 1, dans lequel l’étape
de séchage est effectuée au moyen d’un pistolet
thermique, le pistolet thermique chauffant la couche
afin d’éliminer le solvant évaporable et de sécher le

liant pendant une période de 15 minutes à 4 heures.

7. Procédé selon la revendication 1, dans lequel la
peinture de retouche comprend en outre des parti-
cules d’oxyde supplémentaires choisies dans le
groupe constitué du chrome, de la silice, de l’oxyde
de titane, de la zircone, du tantale et de leurs com-
binaisons.

8. Procédé selon la revendication 7, dans lequel les
particules d’oxyde ont un diamètre compris entre 0,1
mm et 25 mm, et les particules d’oxyde comprennent
un pourcentage en volume de matières solides to-
tales dans la peinture compris entre 20 % en volume
et 70 % en volume.

9. Procédé selon la revendication 8, dans lequel les
particules d’oxyde ont un diamètre compris entre 0,1
mm et 10 mm, et les particules d’oxyde comprennent
un pourcentage en volume de matières solides to-
tales dans la peinture compris entre 46 % en volume
et 52 % en volume.

10. Procédé selon la revendication 1, dans lequel deux
couches de peinture de retouche sont appliquées au
pinceau sur la zone d’imperfection.
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