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(57) ABSTRACT

Rub coatings, and methods for applying rub coatings, are
provided for compressor assemblies of gas turbine engine
assemblies. The coating may be applied as an initial coating
to a new surface of a component, as well as a repair and
replacement corrosion resistant rub coating for applying to
a previously coated component of a gas turbine engine
assembly such as a compressor casing. The method includes
the steps of providing a component of a gas turbine engine
assembly, the component having predetermined dimensions
and specifications for operational use in an engine assembly.
The component has a surface having a damaged rub coating
thereon, the damaged rub coating not in compliance with the
predetermined dimensions and specifications. The method
includes removing the non-compliant damaged rub coating
to expose the surface. Next, a repair corrosion resistant rub
coating comprising MCrAlX is applied to the surface.
Finally, the repair corrosion resistant rub coating comprising
MCrAIX is machined to restore the coated component to
comply with the predetermined dimensions and specifica-
tions.
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RUB COATING FOR GAS TURBINE ENGINE
COMPRESSORS

FIELD OF THE INVENTION

[0001] This invention relates to abradable rub coatings for
components exposed to high temperatures, such as the
hostile thermal environment of a gas turbine engine. More
particularly, this invention is directed to a composition and
method for providing MCrAlX alloys, and particularly
NiCrAlY alloys, as a rub coating on compressor flowpath
surfaces, and particularly on compressor housings, in a gas
turbine engine assembly.

BACKGROUND OF THE INVENTION

[0002] Higher operating temperatures for gas turbine
engines are continuously sought in order to increase their
efficiency. However, as operating temperatures increase, the
high temperature durability of the components of the engine
must correspondingly increase. Significant advances in high
temperature capabilities have been achieved through the
formulation of nickel and cobalt-base superalloys. Nonethe-
less, when used to form components of the turbine, com-
bustor and augmentor sections of a gas turbine engine, such
alloys alone are often susceptible to damage by oxidation
and hot corrosion attack and may not retain adequate
mechanical properties. For this reason, these components are
often protected by an environmental bond coat and/or ther-
mal-insulating coating, the latter of which is termed a
thermal barrier coating (TBC) system. However, in the
compressor, rub coatings are used to minimize clearances
between rotating components and static casing structure to
improve engine operating efficiency. Historically, the prob-
lem with known rub coatings is that they can spall off due
to corrosion/oxidation between the rub coating and the
compressor casing. For example, the spalling problem has
occurred in compressor assemblies having Inconel 90X
series base metal alloy substrates with nickel-aluminum
(Ni—Al) rub coatings.

[0003] Ni—Al rub coatings applied to turbine engine
compressor flowpath components such as compressor cas-
ings, are known to crack and otherwise fail when subjected
to repeated heat cycling of the engine during normal opera-
tion. For purposes of this application, “rub coatings” are
defined as coatings that are corrosion-resistant, adherent,
and durable at elevated temperatures such as those created
by an operating turbine engine, yet can be abraded by
contact with another operating engine component (such as
rotating HPC blade tips upon first startup of a new or
repaired gas turbine engine) without significantly compro-
mising the desired corrosion-resistance, adherent and
durable properties of the coating. Abrading the rub coating
in this manner creates a minimal clearance between the
compressor blade tips and the compressor casing that per-
mits the compressor to operate at maximum efficiency with
little or no leakage losses between the blade tip and flow-
path, thereby increasing or maintaining maximum flowpath
gas pressure. However, this maximum efficiency is lost if the
rub coating fails and compromises the desired tolerances
between the coating and the HPC blade tips. Large gaps
between the HPC blade tips and compressor casing cause the
engine to run inefficiently, requiring the engine to run faster
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and hotter to provide the same level of thrust, burning more
fuel and placing greater stress on engine components in the
process.

[0004] One known Ni—Al alloy rub coating used on
compressor flowpath surfaces for gas turbine aircraft
engines comprises a prealloyed powder made from atomized
nickel alumininum metal (rather than being provided as
separate nickel powder and aluminum powder that would
need to be mixed at time of application) is applied by a
conventional plasma spray method (also known as “flame”
application). That Ni—Al rub coating initially provides
desirable rub coating characteristics, but after numerous
thermal cycles exhibits thermal cycle induced craze-crack-
ing (also known as “mud flat cracking” due to the similar
appearance to naturally dessicated mud). Craze cracking and
interface attack lead to oxidation and corrosion at the
bond-line between the substrate and the coating, and ulti-
mately leads to rub coating failure. In addition to lost
efficiency from non-conforming gaps between the damaged
rub coating and the HPC blade tips, rub coating failure can
cause cause catastrophic damage as liberated coating par-
ticulates enter the turbine engine flowpath. Liberated coating
particles cause extensive damage to downstream compressor
blades with resulting engine stalls, exhaust gas temperature
exceedence, unscheduled engine removal, and inefficient
operation on-wing. An engine overhaul is required to replace
damaged blades and repair or replace the damaged rub
coating, and requires the engine to be pulled from service at
great cost and inconvenience to airline customers. Such an
overhaul necessitates engine teardown, mechanical chemi-
cal or water jet stripant to remove old coating, followed by
application of new Ni—Al rub coating material, such as by
thermal spray, followed by machining to restore flowpath
dimensional characteristics. However, re-applying the
Ni—Al rub coating to form a repair coating simply re-starts
the pre-described cycle, since after the repaired engine
returns to service, the Ni—Al repair rub coating exhibits this
same craze-cracking as thermal cycles are accumulated.
[0005] Thus, there is a continuing need for corrosion
resistant rub coatings that can withstand the extreme envi-
ronments of a flowpath of a gas turbine engine without
failing, yet are easy to apply and easy to repair.

[0006] Additionally, in known component coating systems
for engine components such as turbine blades and turbine
housings, ceramic coatings, and particularly yttria-stabilized
zirconia (YSZ), are widely used as a thermal barrier coating
(TBC), or topcoat, of TBC systems. To promote adhesion
and extend the service life of a TBC system, a bond coat is
often employed. Bond coats are typically in the form of
overlay coatings such as MCrAlX (where M is iron, cobalt
and/or nickel, and X is yttrium or another rare earth ele-
ment), or alternatively, diffusion aluminide coatings. During
the deposition of the ceramic TBC and subsequent expo-
sures to high temperatures, such as during engine operation,
these bond coats form a tightly adherent alumina (Al,O;)
layer or oxide scale that adheres the TBC to the bond coat.
It is contemplated by the inventors that the properties of
MCrAIX coatings might be beneficial to compressor com-
ponent assemblies.

[0007] Accordingly, it would be desirable to provide a
corrosion-resistant, crack-resistant rub coating for use on
compressor casings of gas turbine engines, wherein the
coating exhibits excellent adhesion and corrosion resistance
to the substrate while being abradable enough to accept a
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groove from penetrating turbine blade tips without compro-
mising adhesion, corrosion resistance, durability and other
desirable performance characteristics.

[0008] It would further be desirable to provide an
improved method of repairing a gas flowpath part having a
damaged rub coating thereon, wherein the damaged rub
coating is removed and replaced with an improved rub
coating, imparting a longer service life to the repaired coated
parts while minimizing future rub coating failures.

SUMMARY OF THE INVENTION

[0009] The present invention provides a coating compo-
sition that can be applied to form a rub coat on compressor
flowpath components of gas turbine engines. The invention
further provides methods for applying the coating compo-
sition to establish and/or repair a rub coating on a compres-
sor flowpath component of a gas turbine engine, whether the
component is new or has previously been coated with a rub
coating such as an Ni—Al rub coating. Preferably, the
component is a compressor casing having a plurality of
stages.

[0010] The invention can be used in any gas turbine
flowpath component having a rub coating thereon, such as
low, intermediate, and high-pressure compressor casings
used on aircraft engines or aeroderivative turbines for elec-
trical power generation and marine propulsion. In the case of
power generation turbines, the cost of completely halting
power generation for an extended period in order to remove,
repair and then reinstall a component that has suffered only
localized spallation is avoided. Also avoided is the need to
decide whether or not to continue operation of the turbine
until the spalled component is no longer salvageable at the
risk of damaging the component and the turbine.

[0011] In one embodiment, the invention comprises a
method of providing an improved corrosion and wear resis-
tant coating to a previously coated component of a gas
turbine engine assembly. The method includes the steps of
providing a component of a gas turbine engine assembly, the
component having predetermined dimensions and specifi-
cations for operational use in an engine assembly. The
component has a surface having a rub coating thereon, the
rub coating not in compliance with the predetermined
dimensions and specifications. The method includes remov-
ing the non-compliant rub coating to expose the surface.
Next, a corrosion resistant rub coating comprising MCrAlX
is applied to the surface. Finally, the abradable corrosion and
wear resistant coating is machined to restore the coated
component to comply with the predetermined dimensions
and specifications.

[0012] In another embodiment, the invention comprises a
repaired component of a gas turbine engine assembly, the
component having a corrosion resistant rub coating thereon.
The corrosion resistant rub coating comprises MCrAIX
applied to the component surface. Preferably, the MCrAIX
is NiCrAlY.

[0013] In yet another embodiment, the invention com-
prises a compressor casing for a gas turbine engine assem-
bly, the casing comprising a surface coated with a corrosion
resistant rub coating. The corrosion resistant rub coating
comprises MCrAlX, and more preferably comprises
NiCrAlY. NiCrAlY effectively addresses the two key drivers
of coating failures: (1) this material is less sensitive to
engine thermal cycles and does not craze-crack, and (2) the
coating bond line is protected from oxidation/corrosion.
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With minimized cracking or bond failure, any spalling or
other damage to the NiCrAlY coating is reduced or elimi-
nated.

[0014] Other objects and advantages of this invention will
be better appreciated from the following detailed descrip-
tion. Other features and advantages of the present invention
will be apparent from the following more detailed descrip-
tion of the preferred embodiment, taken in conjunction with
the accompanying drawings which illustrate, by way of
example, the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 is a cross-sectional representation of a
compressor case of a gas turbine engine, indicating com-
pressor stages that are traditionally protected by a rub
coating such as nickel aluminum (Ni—Al).

[0016] FIG. 2 is a photograph of a compressor casing
removed from service by an airline showing spalling and
liberation of a Ni—Al rub coating at the coating/base metal
bond line.

[0017] FIG. 3 is photograph showing cross-sectional view
of a compressor casing of FIG. 2, showing spalling and
liberation of the prior art Ni—Al rub coating at the coating
bond line for stage 8

[0018] FIG. 4 is a photograph of a compressor casing
sector coated with 0.040 inch of the prior art Ni—Al rub
coating applied by thermal spray showing the results of 2856
cycles of furnace cycle testing (FCT), including cracking
and spalling.

[0019] FIG. 5 is a photograph of a compressor casing
section coated with the NiCrAlY rub coating of the present
invention applied by thermal spray, showing the results of
2856 cycles of FCT, with no cracking or spalling.

[0020] FIG. 6 is a photomicrograph of coupons prepared
using the prior art Ni—Al rub coating and the NiCrAlY rub
coating of the present invention, respectively, showing the
results of coating wear testing.

[0021] FIG. 7 is a series of photomicrographs of blade tips
showing the results of blade wear testing, comparatively
showing prior art Ni—Al versus NiCrAlY rub coating of the
present invention, respectively.

[0022] Whenever possible, the same reference numbers
will be used throughout the drawings to refer to the same or
like parts.

DETAILED DESCRIPTION OF THE
INVENTION

[0023] The present invention is directed to components in
the compressor section of gas turbine engine assemblies that
are covered by environmental corrosion-resistant rub coat-
ings for operation within environments characterized by
relatively high temperatures, and therefore subjected to
severe thermal stresses and thermal cycling. Notable
examples are primarily compressor casings of gas turbine
engines for use in aircraft and industrial applications. While
the advantages of this invention are particularly applicable
to components of gas turbine engines, the invention is
generally applicable to any component in which a metal
alloy substrate requires an abradable, corrosion-resistant and
heat resistant coating having excellent adhesion and a coef-
ficient of thermal expansion that makes the coating resistant
to spalling, cracking, and other adhesion-related failures.
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[0024] As previously described, compressor casings such
as that illustrated in FIG. 1, as well as other flowpath parts
are traditionally coated with corrosion-resistant environ-
mental coatings. In the case of compressor casings, the
coating is commonly made of an abradable material such as
nickel-aluminum alloys, such as Ni—Al, and is known as a
“rub coating” due to its abradable character. Such rub
coatings are commonly applied by thermal spray. However,
cycling of the turbine engine through normal operation
eventually results in failure of such known rub coatings,
such as by crack formation or “crazing” and spalling at the
bond lines between the coating and the substrate, as exem-
plified by FIGS. 2-3. The failure of such coatings can cause
significant damage to downstream components such as
compressor blades and stator vanes, as well as to the
substrate intended to be protected by the coating.

[0025] As previously described, MCrAlX coatings, such
as Nickel-Chromium-Aluminum-Yttrium (NiCrAlY) coat-
ings, are known for use as a bond coat to improve thermal
carrier coating (TBC) adhesion on turbine components sub-
jected to the most extreme engine temperatures. However,
despite their desirable corrosion-resistant and crack-resistant
characteristics, MCrAlX coatings have not been heretofore
used as rub coatings on turbine engine components such as
compressor casings. The present invention utilizes MCrAIX
coatings as an abradable environmental rub coating for
turbine engine flowpath parts, in lieu of Ni-AL, and other
known abradable rub coatings more commonly used in
similar high temperature and corrosive applications.

[0026] The inventors have found that MCrAlX, and par-
ticularly NiCrAlY, effectively addresses the two key drivers
of rub coating failures as applied to compressor casings, for
example. First, MCrAlX is less sensitive to engine thermal
cycles and craze-cracking is reduced. Second, the coating
bond line between an MCrAlX and the underlying alloy
substrate is protected from oxidation/corrosion. With
reduced cracking or bond failure, the NiCrAlY rub coating
exhibits superior resistance to cracking, spalling, and other
adhesion failures.

[0027] FIG. 1 illustrates a compressor casing of a gas
turbine engine assembly. While in service, a gas turbine
engine component such as the compressor casing 10 is
subjected to hot compressor gases, and is thereby subjected
to severe thermal cycling, oxidation, corrosion and erosion.
The coating serves as an abradable rub and wear surface to
meet predetermined dimensions of the component, and to
prevent direct wear of the underlying surface 22 of the
component. Additionally, the rub coating is designed such
that during a first engine run, the tips of the compressor
blades 11 will penetrate into the rub coating and abrade a
groove into the rub coating to generate a tight blade-to-
flowpath clearance for subsequent operation, creating opti-
mal engine efficiency. For example, the resulting gap
between the rub coating and the blade tip is expected to be
about 0.001 inch, and less than about 0.010 inch. As previ-
ously described, known corrosion-resistant abradable rub
coatings 14 applied to compressor casings and other flow-
path components 10 suffer damage, such as thermally-
induced cracking in combination to corrosion/oxidation of
the interface, that eventually leads to coating failure. Loss of
the coating 14 such as by spallation leads to premature
damage to downstream components that may become dam-
aged by liberated coating particles and other coating degra-
dation by-products.
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[0028] Represented in FIGS. 2-3 is a surface region of a
component 10 previously protected by a prior art rub coat
14. The coating system is shown as being comprised of a rub
coat 14 formed on the substrate surface 22 of the component
10. As is the situation with high temperature components of
gas turbine engines, the component 10 may be formed of a
nickel, cobalt or iron-base superalloy. The prior art rub coat
14 is preferably formed of an oxidation-resistant metallic
material such as Ni—Al. The preexisting prior art rub coat
14 is non-compliant with predetermined dimensions and
specifications due to prior use of the component in service,
such as in an operating gas turbine aircraft engine. For
example, as shown by the spalling of coating 14 identified
in FIGS. 2-3, the rub coat 14 may be comprised of known
95%-5% Ni—Al that has cracked and/or spalled as a result
of numerous thermal cycles experienced through operation
of the engine.

[0029] Inone embodiment, the invention comprises a new
component, such as a compressor casing, for a gas turbine
engine assembly. For example, a casing comprising a sur-
face 22 coated with a corrosion resistant rub coating 14
comprising MCrAlX. Preferably, the MCrAlX comprises
NiCrAlY.

[0030] In another embodiment, the invention comprises a
repaired component 10 of a gas turbine engine assembly, the
component 10 having a repair corrosion resistant rub coating
14 thereon, the repair corrosion resistant rub coating com-
prising MCrAlX. Preferably, the MCrAIX is NiCrAlY.
[0031] In another embodiment, the invention comprises
methods of providing an abradable repair corrosion resistant
rub coating to a previously coated component 10 of a gas
turbine engine assembly. The method includes the steps of
providing a component 10 of a gas turbine engine assembly,
the component 10 having predetermined dimensions and
specifications for operational use in an engine assembly. The
component has a surface 22 having a preexisting coating
thereon, the coating not in compliance with the predeter-
mined dimensions and specifications. The method includes
removing the non-compliant coating 14 to expose the sur-
face 22. Removal can be by any known method, such as by
mechanical, chemical, or water jet stripant to remove the old
coating 14. Next, a repair corrosion resistant rub coating
comprising MCrAlX is applied to the surface 22. Finally, the
repair corrosion resistant rub coating 14 comprising
MCrAIX is machined to restore the coated component 10 to
comply with the predetermined dimensions and specifica-
tions.

[0032] In yet another embodiment, the invention com-
prises methods of repairing a previously in-service compres-
sor casing. For example, the repair process begins with
removal of any previously applied coating remaining on the
surface 22 of the component 10. As previously described
herein, removal can be by any known method, such as by
mechanical, chemical, or water jet stripant to remove the old
coating. The exposed surface 22 of the casing is then
cleaned, if necessary, so as to remove loose oxides and any
contaminants such as grease, oils and soot. Therefore, for a
casing previously in service having a Ni—Al rub coating,
the repair rub coating 14 adheres to the exposed surface 22.
During application of the rub coating 14, the surface 22 is
covered with a repair corrosion-resistant rub coating com-
position to form a rub coat 14. According to the invention,
the rub coat 14 comprises a metallic MCrAlX alloy, pref-
erably NiCrAlY. No post-deposition, pre-use, heat treatment
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is required to the applied rub coating 14, since upon depo-
sition, such as by thermal spray, the repair rub coating 14
adheres to the surface 22 of the substrate component 10, as
well as to any residual coating thereon, sufficiently to endure
temperatures consistent with operational cycling of a gas
turbine engine.

[0033] The invention provides an abradable corrosion
resistant rub coating 14 comprising MCrAIX. The MCrAlX
rub coating 14 is provided as an overlay coating, as opposed
to known diffusion aluminide coatings such as NiAl. The
MCrAIX rub coating 14 may be applied by any known
means, but is preferably provided by thermal spray.

[0034] The chemical composition of the corrosion resis-
tant rub coat 14 comprises an MCrAlX. More preferably the
rub coat 14 comprises NiCrAlY. Preferably, the MCrAlX is
a prealloyed powder that can be applied to the substrate
surface 22 (such as a compressor casing) via conventional
air plasma spray equipment and techniques to yield a
relatively thick rub coating layer. By way of non-limiting
example, in one example, the as-sprayed rub coating 14 is
between about 0.001 inch to about 0.100 inch thick. In
another example, the as-sprayed coating 14 is between about
0.015 to about 0.040 inch thick. In an exemplary rub coat 14
applied to a compressor casing, the as-sprayed rub coating
14 is between about 0.005 to about 0.015 inch thick. In
another example the as-sprayed coating can be machined
down to predetermined thickness. For example, the coating
can be machined down to a desired thickness of between
about 0.001 to about 0.080 inch thick. For example, the
coating can be machined down to a desired thickness of
between about 0.0035 to about 0.040 inch thick. However,
the coating 14 can be applied in any thickness to meet the
requirements of particular engine and compressor assem-
blies and applications. Because the MCrAlX rub coating 14
of the invention is readily machinable and abradable, it can
therefore be machined down to a desirable and predeter-
mined thickness that is appropriate for component installa-
tion. Additionally, due to the abradable nature of the coating
14, abrading of a groove may result upon initial turbine
engine startup by penetration of the rotating compressor
blade tips, which prevents damage to the compressor blade
tips.

[0035] For example, it may be desirable not to apply the
as-sprayed coating more than about 0.020 inch thicker than
the desired post-machining thickness. Limiting the
as-sprayed thickness in this manner may attenuate undesir-
able internal stresses created by the plasma spraying appli-
cation of the coating and may help the coating to tolerate
stresses of post-application machining and operation. In
other applications, the rub coating may be sprayed over
0.020 inch thicker than the required post-machining thick-
ness without reducing coating durability during machining
or engine operation.

[0036] Examples of applied repair corrosion resistant rub
coatings of the present invention are summarized in the
following section.

Prior Art Rub Coating

Material Based on Weight

Percentage Weight %
Nickel 95
Aluminum 5
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[0037] An exemplary rub coating of the present invention
comprises:
Material Based on Weight
Percentage Weight %
Ni (Balance)
Cr 15-30
Al 5-15
Y 0.1-3.0
[0038] In another embodiment, the rub coating of the

present invention comprises:

Material Based on Weight

Percentage Weight %
Ni (Balance)
Cr 21-23
Al 9-11
Y 0.8-1.20
Fe <.20
Si <10
O <.05
Acid Insolubles <.05
Other impurities <.20
[0039] The above examples are exemplary, and are not

limiting. Other combinations and variations of ingredients
and amounts are within the scope of the invention.

[0040] Testing of exemplary embodiments—Two virgin
compressor case segments were each thermal sprayed via
conventional air plasma spray, one with a prior art 95%-5%
Ni—Al rub coating, and one with the NiCrAlY rub coating
of the present invention as described in the above examples.
Powder particle sizes for the present invention example
ranged between —120 to +325 mesh (about =125 microns to
about +45 microns). After coating by thermal spray to about
0.060 inch in thickness, the coatings were machined down to
a predetermined thickness, in this particular example, to
about 0.040 inch. These samples thus were designed at the
upper extreme of applied and machined coating thicknesses,
thereby maximizing stresses of coating application and
machining.

[0041] The resulting coated casings were subjected to
furnace cycle testing (FCT) and blade wear testing to
simulate conditions experienced during initial engine cut-in
and subsequent engine operation over time. During FCT, the
segments were thermally cycled from room temperature to
1400° F. and were also intermittently immersed in a salt-
water bath to accelerate corrosion. Blade wear testing con-
sisted of pushing a high-speed rotating disk of blades into
the coating to determine both blade and coating rub and wear
characteristics. The results of FCT and blade wear testing are
illustrated in FIGS. 4-7.

[0042] FIGS. 4-5 show the results of Furnace Cycle Test-
ing of substrates coated with the prior art Ni—Al rub coating
and the NiCrAlY rub coating of the second example, respec-
tively. As seen in FIG. 4, Ni—Al rub coated parts experi-
enced cracking and spalling failures after 2856 cycles, such
as those illustrated in FIGS. 2-3, and similar to failures seen
in in-service engines. In stark comparison, as shown in FIG.
5, parts coated with the NiCrAlY rub coating of the present
invention and subjected to the same conditions did not suffer
cracking or spalling after 2856 cycles.
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[0043] FIGS. 6-7 illustrate the results of wear testing. As
shown in FIG. 6, coating wear scars of the prior art Ni—Al
rub coating on samples, and of the NiCrAlY rub coating
applied samples were nearly identical, although NiCrAlY
rub coating had a slightly smaller scar. With respect to blade
tip wear, as shown in FIG. 7, blade tip wear for both the
Ni—Al rub coating and the NiCrAlY rub coating of the
present invention was nearly identical. All tested blades
showed uniform tip wear with no signs of tip cracking.
[0044] Available testing to date shows that flow path
surfaces coated with NiCrAlY rub coatings are more durable
than those having Ni—Al rub coatings, with less suscepti-
bility to cracking, spalling, and corrosion at the bond line,
and will therefore likely extend component service life
beyond current capability of the prior art conventional
Ni—Al rub coatings. As demonstrated in FIGS. 4-7, testing
of applied repair coatings 14 comprising NiCrAlY showed
superior performance over Ni—Al rub coatings, both in
terms of adhesion, resistance to cracking, and prevention of
corrosion at the bond line between coating layers and
between the coating and the substrate. While coating com-
position and application methods are currently being opti-
mized for particular substrates, rub coatings comprising
essentially NiCrAlY are expected to yield similar results and
advantages over other known rub coatings such as Ni—Al
coatings, even when applied by conventional methods
known to those skilled in the art.
[0045] While the invention has been described with ref-
erence to a preferred embodiment, it will be understood by
those skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof, without
departing from the scope of the invention. In addition, many
modifications may be made to adapt a particular situation or
material to the teachings of the invention without departing
from the essential scope thereof. Therefore, it is intended
that the invention not be limited to the particular embodi-
ment disclosed as the best mode contemplated for carrying
out this invention, but that the invention will include all
embodiments falling within the scope of the appended
claims.

1. A coated article of a gas turbine engine assembly, the
article comprising:

a substrate having a surface; and

an abradable rub coat applied to the surface, wherein the

rub coat comprises MCrAlX.

2. The coated article of claim 1, wherein the article is a
compressor casing.

3. The coated article of claim 2, wherein the rub coat
consists of MCrAlIX.

4. The coated article of claim 2, wherein the rub coat
comprises NiCrAlY.

5. The coated article of claim 2, wherein the rub coat
consists of NiCrAlY.

6. The coated article of claim 3, wherein the rub coat
includes at least one groove for accepting at least one
compressor blade tip.
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7. The coated article of claim 4, wherein the rub coat
includes at least one groove for accepting at least one
compressor blade tip.

8. The coated article of claim 5, wherein the rub coat
includes at least one groove for accepting at least one
compressor blade tip.

9. A repaired coated article of a gas turbine engine
assembly, the article comprising:

a substrate having a surface, the surface including a
previously applied corrosion resistant rub coating that
has been damaged or at least partially removed;

an abradable repair coating applied to the surface, wherein
the repair coating comprises MCrAlX.

10. The repaired article of claim 9, wherein the previously
applied corrosion resistant rub coating comprises a Nickel-
Aluminum (Ni—Al) alloy.

11. The repaired article of claim 9, wherein the article is
a compressor casing.

12. The repaired article of claim 11, wherein the rub coat
consists of MCrAlX.

13. The repaired article of claim 11, wherein the rub coat
comprises NiCrAlY.

14. The repaired article of claim 11, wherein the rub coat
includes at least one groove for accepting at least one
compressor blade tip.

15. The repaired article of claim 12, wherein the rub coat
includes at least one groove for accepting at least one
compressor blade tip.

16. The repaired article of claim 13, wherein the rub coat
includes grooves for accepting at least one compressor blade
tip

17. A method for providing a repair corrosion resistant rub
coating on a component surface, the method comprising the
steps of:

providing a previously coated component of a gas turbine
engine assembly; the component having predetermined
dimensions and specifications for operational use in an
engine assembly, the component having a surface hav-
ing a rub coating thereon, the rub coating not in
compliance with the predetermined dimensions and
specifications;

removing the non-compliant rub coating to expose the
surface;

providing a corrosion resistant rub coating composition
comprising MCrAlX;

applying the coating composition to the surface to yield a
repair corrosion resistant rub coat;

machining the repair corrosion resistant rub coat to restore
the coated component to comply with the predeter-
mined dimensions and specifications.

18. The method of claim 17, wherein the non-compliant

rub coating comprises a Ni—Al alloy.

19. The method of claim 17, wherein the repair coating
composition comprises MCrAlX.

20. The method of claim 17, wherein the repair coating
composition comprises NiCrAlY.
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