
CATHODIC ARC DEPOSITION COATINGS FOR TURBINE ENGINE COMPONENTS
BACKGROUND [0001]The present invention relates to protective coatings
for turbine engine components, such as aerospace components. In
particular, the present invention relates to coatings that provide
oxidation and corrosion resistance to turbine engine components and
methods for forming the coatings. [0002]A gas turbine engine
typically consists of an inlet, a compressor, a combustor, a turbine,
and an exhaust duct. The compressor draws in ambient air and
increases its temperature and pressure. Fuel is added to the
compressed air in the combustor, where it is burned to raise gas
temperature, thereby imparting energy to the gas stream. To increase
gas turbine engine efficiency, it is desirable to increase the
temperature of the gas entering the turbine stages. This requires the
first stage turbine engine components (e.g., vanes and blades) to be
able to withstand the thermal and oxidation conditions of the high
temperature combustion gas during the course of operation. 100031To
protect turbine engine components from the extreme conditions, such
components typically include metallic coatings (e.g., aluminides and
MCrAlY coatings) that provide oxidation and/or corrosion resistance.
The metallic coatings may also function as bond coats to adhere
thermal barrier coatings to the substrates of the turbine engine
components. Existing bond coats are applied to turbine engine
components using a variety of deposition techniques (e.g., plasma
spraying, pack cementation, and chemical vapor deposition
techniques). The ceramic thermal barrier coatings are then applied
over the bond coats to thermally insulate the turbine engine
component from the extreme operating conditions. 100041Current MCrAlY
overlay coatings offer superior oxidation resistance to single-
crystal nickel-base superalloys compared to platinum-modified
aluminide diffusion coatings. However, MCrAlY overlay coatings may
exhibit an oxidation debit compared to different metallic coatings on
polycrystalline/equiaxed and directionally solidified nickel-base
alloys. Thus, there is an ongoing need for protective coatings that
provide good oxidation resistance to  



single-crystal nickel-base superalloys and to
polycrystalline/equiaxed/directionally-solidified nickel-base alloys.
SUMMARY [0005]The present invention relates to a method for coating a
metal component of a gas turbine engine, and a coated metal component
formed with the method. The method includes forming a cathode ingot
for a cathodic arc deposition process, where the cathode ingot
includes a an MCrAlY alloy base portion and a platinum-modified
aluminide outer coating disposed over the base portion. The method
further includes performing a cathodic arc deposition process on the
metal component with the cathode ingot to form a bond coat. The
resulting bond coat includes a platinum-modified aluminide buffer
coating disposed on a surface of the, metal component, and an MCrAlY
alloy overlay coating disposed over the buffer coating. BRIEF
DESCRIPTION OF THE DRAWINGS [0006]FIG. 1 is a flow diagram of a
method for coating a metal component of a gas turbine engine with a
cathodic arc deposition process. [0007]FIGS. 2A-2C are sectional
views of a cathode ingot being formed, where the cathode ingot is
subsequently used in the cathodic arc deposition process. [0008]FIG.
3A-3C are sectional views of a metal component being coated with the
cathodic arc deposition process. 



DETAILED DESCRIPTION [0009]FIG. 1 is a flow diagram of method 10 for
forming a protective bond coat on a metal component of a gas turbine
engine, such as a turbine-stage component (e.g., turbine blades and
vanes). As shown, method 10 includes steps 12-20, and generally
involves forming a cathode ingot (steps 12, 14, and 16) and using the
cathode ingot in a cathodic arc deposition process to form the bond
coat on the metal component (step 18). The formation of the cathode
ingot initially involves forming a base portion of the cathode ingot
from an M-chromium- aluminum-yttrium (MCrAlY) alloy, which provides
oxidation and/or corrosion resistance (step 12). As used herein, the
term "M" in the MCrAlY alloy may be nickel, cobalt, iron, or a
combination thereof (e.g., NiCrAlY, CoCrAIY, FeCrAlY and NiCoCrAlY
alloys). As discussed  



below, the cathode ingot functions as a source of the coating
materials used to form the protective bond coat on the metal
component with the cathodic arc deposition process. This allows the
bond coat to provide oxidation and/or corrosion resistance to the
metal component during the course of operation in a gas turbine
engine. [0010]After the base portion of the cathode ingot is formed,
platinum is deposited on one or more surfaces of the base portion to
form a platinum coating on the base portion (step 14), An
aluminization process is then performed on the platinum-coated base
portion to form a platinum-modified aluminide (PtAl) coating that is
interdiffused with the MCrAlY alloy at the surfaces of the base
portion (step 16). As a result, the cathode ingot has a PtAl coating
at the surface, a base portion derived of the MCrAlY alloy, and a
compositional gradient between the PtAl coating and the base portion
that gradually transitions from the platinum-modified aluminide to
the MCrAlY alloy. After formation, the cathode ingot may then be
mounted in a chamber of a cathodic arc deposition system along with
the metal component to be coated. As discussed below, multiple metal
components may be simultaneously coated in the cathodic arc
deposition system using the cathode ingot. [0011]A cathodic arc
deposition process is then performed on the metal component using the
cathode ingot (step 18). As discussed below, this forms a bond coat
on the metal component that has a compositional profile that
inversely corresponds to the compositional profile of the cathode
ingot. Thus, after the cathodic arc deposition process is complete,
the resulting bond coat includes an initial layer of
platinum-modified aluminide disposed on the surfaces of the metal
component, a compositional gradient that transitions from the
platinum-modified aluminide to the MCrAlY alloy, and a bulk exterior
layer derived of the MCrAlY alloy. This combination provides good
oxidation and/or corrosion protection to the metal component
regardless of the microstructure of the metal component (e.g.,
single-crystal and polycrystalline/ equiaxed/directionally-solidified
microstructures). Additionally, because platinum is a slow diffusing
element, the high concentration of platinum at the surfaces of the
metal component reduces the formation of deleterious phases (e.g.,
secondary reaction zones) near the surfaces of the metal component.
[0012]After the bond coat is formed on the metal component, a thermal
barrier coating may then be formed on the bond coat to thermally
insulate the metal component during the course of operation in a gas
turbine engine (step 20). The MCrAlY of the bond coat accordingly
provides good adhesion between the metal component and the thermal
barrier coating. In an alternative embodiment, step 20 may be
omitted, and the bond coat may function as the sole protective
coating for the metal component. [0013]FIGS. 2A-2C are sectional
views of cathode ingot 22, which illustrate the 



formation of cathode ingot 22 pursuant to steps 12-16 of method 10
(shown in FIG. 1). As shown in FIG. 2A, cathode ingot 22 includes
base portion 24, which, as discussed above, is formed from an MCrAlY
alloy. Examples of suitable compositions for the MCrAlY alloy include
chromium concentrations ranging from about 4% by weight to about 25%
by weight, aluminum concentrations ranging from about 5% by weight to
about 20% by weight, yttrium concentrations ranging from about 0.1%
by weight to about 2.0% by weight, and the balance being nickel,
iron, and/or cobalt. The MCrAlY may also include one or more
additional materials such as hafnium, silicon, tantalum, tungsten,
rhenium, zirconium, niobium, titanium, and molybdenum. [0014]Pursuant
to step 12 of method 10, base portion 24 may be formed in a variety
of manners such that base portion 24 contains dimensions suitable for
use in a cathodic arc deposition system (e.g., puck-shape
geometries). Examples of suitable techniques for forming base portion
24 include metal powder pressing, hot-isostatic pressing, and casting
techniques. In one embodiment, base portion 24 is formed by a casting
process that involves vacuum induction melting (VIM). In this
process, the MCrAlY alloy is heated above the melting temperature of
the alloy in a partial pressure of an insert gas, or alternatively,
under a vacuum. While molten, the MCrAlY alloy is then cast to the
desired dimensions, and the resulting cast part is then hotisostatic
pressed at an elevated temperature (e.g., about 1,200C/2,200F). The
resulting base portion 24, which includes surface 26, may then be
cooled to room temperature for subsequent processing. [0015]The
exterior surfaces of base portion 24 (e.g., surface 26) may then be
cleaned to remove any residual impurities and debris. For example,
surface 26 may be grit blasted to smooth surface 26, and rinsed clean
with a solvent (e.g., acetone). Suitable grit blasting conditions
include a 240 grit size blasting media, a pressure of about 275
kilopascals (about 40 psi), and a duration ranging from about three
to about five minutes. Surface 26 may also be electrically cleaned
using an alkali solution. Suitable process conditions for the
electrical  cleaning include a duration of about 3 minutes, with a
temperature of about 50C (about 125F), and a current of about 0.25
amperes. [0016]As shown in FIG. 2B, pursuant to step 14 of method 10,
platinum coating 28 is formed on surface 26 of base portion 24.
Platinum coating may be formed on surface 26 using a variety of
techniques, such as electroplating processes and physical vapor
deposition techniques. In one embodiment, platinum coating 28 is
desirably formed by an electroplating process, where base portion 24
is immersed in a bath that contains a plating solution (not shown),
Suitable plating solutions include solutions of platinum-salts in
carrier fluids. As used herein, the term "solution" refers to any
suspension of particles in a carrier fluid (e.g., water), such as
dissolutions, dispersions, emulsions, and combinations thereof.
Suitable concentrations of platinum-salts in the plating solution
range from about 15 grams/liter to about 50 grams/liter, with
particularly suitable concentrations ranging from about 25
grams/liter to about 35 grams/liter. [00171After base portion 24 is
immersed in the bath, a negative charge is placed on base portion 24
and a positive charge is placed on the plating solution. The positive
charge causes the platinum-salts of the plating solution to
disassociate, thereby forming positive-charged platinum ions in the
carrier fluid. The negative charge placed on base portion 24 attracts



[0018]The electroplating process is performed for a duration, and
with a plating current magnitude, sufficient to build platinum
coating 28 to a desired thickness on base portion 24. The average
thickness of platinum coating 28 is represented as coating thickness
30 in FIG. 2B, and is measured from surface 26 of base portion 24. As
discussed below, coating thickness 30 affects the amount of
platinum-modified aluminide that forms on the surfaces of the metal
component (not shown in FIG. 2B) during the subsequent cathodic arc
deposition process. Examples of suitable coating thicknesses 30 for
platinum coating 28 after step 14 of method 10 include thicknesses
ranging from about 1 micrometer to about 20 micrometers, with
particularly suitable thicknesses ranging from about 5 micrometers to
about 10 micrometers. Examples of suitable processing conditions for
the electroplating process include a duration ranging from about one
hour to about two hours, a temperature of ranging from about 87C
(about 190F) to  about 93C (about 200F), and a plating current
ranging from about 0.2 amperes to about 0.6 amperes. When platinum
coating 28 is formed, the negative and positive charges are removed
from the base portion 24 and the plating solution, respectively, and
base portion 24 (containing platinum coating 28) is removed from the
bath. [0019]In one embodiment, cathode ingot 22 undergoes one or more
heat treatment processes after platinum coating 28 is formed. For
example, cathode ingot 22 may undergo a low-temperature heat
treatment process (e.g., about 190C/about 375F for about 3 hours) to
outgas any byproduct gases from the plating process. One or more
high-temperature, heat treatment processes may also be performed to
at least partially diffuse the platinum of platinum coating 28 into
the MCrAlY alloy of base portion 24. Examples of suitable
temperatures for the high-temperature, heat treatment processes
include temperatures ranging from about 930C (about 1700F) to about
1090C (about 2000F), with particularly suitable temperatures ranging
from about 1040C (about 1900F) to about 1080C (about 1975F). Examples
of suitable durations include at least about one hour, with
particularly suitable durations ranging from about two hours to about
four hours. The high-temperature, heat treatment process is also
desirably performed under reduced pressure (e.g., partial pressure
argon atmosphere) or vacuum conditions. Examples of suitable
pressures for performing the high-temperature, heat treatment process
include about 13 millipascals (about 10-4 Tort) or less, with more
particularly suitable pressures including about 1.3 millipascals
(about le Torr) or less. The high-temperature, heat treatment process
allows the platinum to infiltrate the MCrAlY alloy in the regions of
interest where the cathodic arc will run during the subsequent
cathodic arc deposition process. [0020]As shown in FIG. 2C, pursuant
to step 16 of method 10, an aluminization process is then performed
to interdiffuse aluminum with the platinum of platinum coating 28
(shown in FIG. 2B) and the MCrAlY alloy of base portion 24. This
forms PtAl coating 32 and transition region 34, where PtAl coating 32
is an outer coating derived of platinum-modified alurninide, and
transition region 34 is a region between base portion 24 and PtAl
coating 32 that exhibits a compositional gradient that gradually
transitions from the platinum-modified aluminide to the MCrAlY alloy
due to the interdiffusion. [0021]The aluminization process may be
performed with a variety of techniques, such as vapor-phase
aluminization (VPA) processes, pack cementation processes, and



24 and platinum coating 28) is placed in a container that includes
aluminum, and the temperature is increased to vaporize the aluminum.
Examples of suitable temperatures range from about 815C (about 1500F)
to about 1060C (about 2000F). The vaporized aluminum then deposits on
platinum coating 28, thereby forming a two-phase aluminide coating.
[0022]Following the VPA process, the coated cathode ingot may undergo
one or more additional heat treatment processes to interdiffuse the
aluminum, the platinum, and the MCrAlY alloy. Examples of suitable
temperatures for the additional heat treatment processes include
temperatures ranging from about 930C (about I700F) to about 1090C
(about 2000F), with particularly suitable temperatures ranging from
about 1040C (about I900F) to about I080C (about I975F). Examples of
suitable durations include at least about one hour, with particularly
suitable durations ranging from about two hours to about four hours.
[0023]The aluminization and heat treatment processes are continued
until a desired amount of aluminum is deposited onto platinum coating
28. The resulting concentrations of platinum in PtAl coating 32 may
vary depending on coating thickness 30 of platinum coating 28 (shown
in FIG. 23) and on the amount of aluminum added during the
aluminization process. Examples of suitable concentrations of
platinum in PtAl coating 32 range from about 5% by weight to about
60% by weight, with particularly suitable concentrations of platinum
in PtAl coating 32 ranging from about 25% by weight to about 50% by
weight, where the concentrations are based on the total weight of the
platinum and aluminum. 100241Similarly, the thickness of the
coating-build up above the original location of surface 26 (shown
with phantom line in FIG. 2C) may also vary depending on thickness 30
of platinum coating 28, on the amount of aluminum deposited during
the aluminization process, and on the inward/outward growth
conditions of the aluminization process. The average thickness of the
coating-build up, as measured from the original location of surface
26, is represented as coating thickness 36 in FIG. 2C. Examples of
suitable coating thicknesses 36 after step 16 of method 10 include
thicknesses ranging from about 10 micrometers to about 200
micrometers, with particularly suitable thicknesses ranging from
about 50 micrometers to about 100 micrometers, depending on the
desired coating thickness on the component. [0025]After the
aluminization process is complete, the composition of cathode ingot
22 includes the MCrAlY alloy at base portion 24, the
platinum-modified aluminide at PtAl coating 32, and a compositional
gradient that gradually transitions from the platinum-modified
aluminide 



of PtAl coating 32 to the MCrAlY alloy of base portion 24 (at
transition region 34). The compositional gradient of transition
region 34 extends in a inward direction (represented by arrow 38),
and desirably exhibits a higher concentration of the
platinum-modified aluminide and a lower concentration of the MCrAlY
alloy (or is substantially free of the MCrAlY alloy) adjacent PtAl
coating 32, and a higher concentration of the MCrAlY alloy and a
lower concentration of the platinum-modified aluminide (or is
substantially free of the platinum-modified aluminide) adjacent base
portion 24. [0026]The average thickness of transition region 34 is
represented as region thicicness 40 in FIG. 2C, and is measured as
the region where the compositional gradient of the MCrAlY alloy and
the platinum-modified aluminide exists. The compositional gradient
and region thickness 40 may vary depending on the conditions of the
aluminization process. For example, in embodiments in which the
aluminization process results in a mild interdiffusion between the
platinum-modified aluminide and the MCrAlY alloy, region thickness 40
of transition region 34 may be small. Alternatively, in embodiments
in which the aluminization process results in a strong interdiffusion
between the platinum-modified aluminide and the MCrAlY alloy, region
thickness 40 of transition region 34 may be large. For example, in
one embodiment, region thickness 40 entirely encompasses PtAl coating
32, thereby allowing the MCrAlY alloy to extend to the surface of
cathode ingot 22. [0027]As discussed above, after being formed
pursuant to steps 12-16 of method 10, cathode ingot 22 may be mounted
in a cathodic arc deposition system (or other suitable physical vapor
deposition system) (not shown in FIG. 2C) for subsequent use in
forming a bond coat (not shown in FIG. 2C) on a metal component (not
shown in FIG. 2C). The application of the platinum-modified aluminide
to cathode ingot 22 allows a multiple-layer bond coat to be formed on
the metal component with a single cathodic arc deposition process.
This reduces the costs and work levels required to provide oxidation
and/or corrosion resistance to metal components of gas turbine
engines. [0028]FIGS. 3A-3C are sectional views of metal component 42,
which illustrate the method of coating metal component 42 pursuant to
steps 18 and 20 of method 10 (shown in FIG. 1). As shown in FIG. 3A,
metal component 42 includes substrate 44, which is a substrate of a
gas turbine engine component (e.g., turbine blades and vanes).
Examples of suitable materials for substrate 44 include nickel-based
superalloys, cobalt-based superalloys, and combinations  thereof; and
may also include one or more additional materials such as titanium,
chromium, niobium, hafnium, tantalum, molybdenum, tungsten, aluminum,
carbon, and iron. Substrate 44 includes surface 46, which is a
surface that will be coated with a bond coat (not shown in FIG. 3A)
pursuant to step 18 of method 10. [0029]Prior to being mounted in a
cathodic arc deposition system (not shown), one or 



more surfaces of substrate 44 may be masked to prevent the formation
of the bond coat on the masked surfaces during the cathodic arc
deposition process. For example, the roots of turbine blades and
vanes may be masked to prevent the formation of the bond coat on the
roots. After substrate 44 is mounted in the chamber, the chamber is
then desirably filled with a carrier gas (e.g., argon) under reduced
pressure (e.g., about 10-2 Ton). [0030]FIG. 3B shows metal component
42 with bond coat 48 formed on surface 46. Bond coat 48 includes
buffer coating 50, transition coating 52, and overlay coating 54,
where buffer coating 50 is an inner PtAl coating disposed on surface
46, overlay coating 54 is an outer MCrAlY alloy coating, and
transition coating 52 is an intermediate coating having a
compositional gradient that gradually transitions from the
platinum-modified aluminide of buffer coating 50 to the MCrAlY alloy
of overlay coating 54. [00311Pursuant to step 18 of method 10, a
cathodic arc deposition process is performed on substrate 44 using
cathode ingot 22 (shown in FIG. 3C) to form bond coat 48 on surface
46. During the cathodic arc deposition process, an electrical current
(e.g., about 300 amperes to about 400 amperes) is relayed from a
cathode of the system to cathode ingot 22. This induces an electrical
arc that continuously contacts the surfaces of cathode ingot 22,
thereby ionizing the metallic atoms at the points of contact. The
metallic ions that are formed are blasted away from cathode ingot 22,
toward substrate 44. A negative bias (e.g., ranging from about -10
volts to about -100 volts) is desirably applied to substrate 44 to
accelerate the attraction of the metallic ions to substrate 44. The
metallic ions then deposit on and bond to surface 46 of substrate 44
to form bond coat 48. [0032]As discussed above, the composition of
cathode ingot 22 includes the MCrAlY alloy at base portion 24, the
platinum-modified aluminide at PtAl coating 32, and a compositional
gradient at transition region 34. As such, the continuous contacts of
the electrical arc with the surface of cathode ingot 22 initially
cause metallic ions of the platinum-modified  aluminide (from PtAl
coating 32) to form and deposit onto surface 46 of substrate 44 to
form buffer coating 50. 



[0033]As the process continues, successive surface portions of
cathode ingot 22 are blasted away, which exposes the underlying
compositional gradient of transition region 34. The continuous
contacts of the cathodic arc with the exposed surfaces of transition
region 34 form metallic ions of the MCrAlY alloy and the
platinum-modified aluminide in accordance with the compositional
gradient. These metallic ions then deposit onto buffer coating 50 to
form transition coating 52. [0034]As the process further continues,
the composition of bond coat 48 formed on surface 46 continues to
follow the compositional profile of cathode ingot 22. Thus, after a
given duration, the MCrAlY alloy of base portion 24 is exposed to the
cathodic arc. The continuous contacts of the cathodic arc with the
surfaces of base portion 24 form metallic ions of the MCrAlY alloy,
which deposit onto transition coating 52 to form overlay coating 54.
The process may continue until a desired thickness of overlay coating
54 is achieved, or until the supply of the MCrAlY alloy in cathode
ingot 22 becomes depleted. [0035)After the cathodic arc deposition
process is complete, the resulting bond coat 48 includes an initial
layer of the platinum-modified aluminide (i.e., buffer coating 50)
disposed on surface 46, a compositional gradient that gradually
transitions from the platinum-modified aluminide to the MCrAlY alloy
(i.e., transition coating 52), and an exterior layer of the MCrAlY
alloy (i.e., overlay coating 54). As discussed above, this
combination provides good oxidation and/or corrosion protection to
substrate 44 regardless of the microstructure of substrate 44 (e.g.,
single-crystal and po lycrystall in e/equiaxed/directionally-sol id
ified microstructures). Additionally, the compositional gradient of
transition coating 52 provides a strong intercoating bond between
buffer coating 50 and overlay coating 54. [0036]Furthermore, the use
of the cathodic arc deposition process allows bond coat 48 to be
thin, thereby substantially preserving the fatigue properties of
metal component 42 during the course of operation in a gas turbine
engine. Examples of suitable average thicknesses for bond coat 48 on
surface 46 of substrate 44 range from about 25 micrometers to about
200 micrometers, with particularly suitable thicknesses ranging from
about 50 micrometers to about 100 micrometers.  [0037]While the above
discussion of the cathodic arc deposition process is made with
reference to a single metal component (i.e., metal component 42),
step 18 of method 10 is also suitable for forming bond coats (e.g.,
bond coat 48) on multiple metal components with a single cathodic arc
deposition process. In this embodiment, each of the multiple metal
components may be mounted in a single cathodic arc deposition system
that includes cathode ingot 22. An example of a suitable system for
mounting multiple metal components is disclosed in Beers et al., U.S.
Patent No. 6,224,726. Cathode ingot 22 is desirably mounted in a
central location relative to the mounted metal components, thereby
providing a direct access between cathode ingot 22 and each of the
metal components. The metal components may also be mounted to
rotatable, revolving mounts, which allow opposing surfaces of the
metal components to face cathode ingot 22 during the cathodic arc
deposition process. 



[0038]FIG. 3C shows metal component 42 with thermal barrier coating
56. After bond coat 48 is formed on substrate 44, metal component 42
may be removed from the chamber of the cathodic arc deposition
system, and thermal barrier coating 56 may be formed on bond coat 48,
pursuant to step 20 of method 10. Thermal barrier coating 56 is a
ceramic coating that thermally insulates substrate 44 during the
course of operation in a gas turbine engine. Suitable materials for
thermal barrier coating 56 include zirconia-based materials, where
the zirconia is desirably modified with a stabilizer to prevent the
formation of a monoclinic phase, and pyrochlores. Examples of
suitable stabilizers include yttria, gadolinia, calcia, ceria,
magnesia, and combinations thereof. [0039]Thermal barrier coating 56
may be formed on bond coat 48 using a variety of deposition
techniques, such as electron beam-physical vapor deposition (EB-PVD),
plasma spray, chemical vapor deposition, and cathodic arc deposition.
Examples of suitable coating thicknesses for thermal barrier coating
56 range from about 25 micrometers to about 1,000 micrometers, with
particularly suitable coating thicknesses ranging from about 100
micrometers to about 500 micrometers. After thermal barrier coating
56 is formed, metal component 42 may undergo one or more post-coating
processes, and may then be installed in a gas turbine engine.  [0040]
Although the present invention has been described with reference to
preferred embodiments, workers skilled in the art will recognize that
changes may be made in form and detail without departing from the
spirit and scope of the invention.  forming a cathode ingot for a
cathodic arc deposition process, the cathode ingot comprising a base
portion and an outer coating disposed over the base portion, wherein
the base portion comprises an MCrAlY alloy and the outer coating
comprises platinum-modified aluminide; and performing a cathodic arc
deposition process on the metal component with the cathode ingot to
form a bond coat comprising: a buffer coating disposed on a surface
of the metal component, and comprising at least a portion of the
platinum-modified aluminide of the outer coating of the cathode
ingot; and an overlay coating disposed over the buffer coating, and
comprising at least a portion of the MCrAlY alloy of the base portion
of the cathode ingot.  2. The method of claim 1, wherein the cathode
ingot further comprises a transition region between the base portion
and the outer coating, the transition region comprising a
compositional gradient that transitions from the platinum-modified
aluminide of the outer coating to the MCrAlY alloy of the base
portion.  3. The method of claim 2, wherein the bond coat further
comprises a transition coating disposed between the buffer coating
and the overlay coating, the transition coating comprising a
compositional gradient that transitions from the platinum-modified
aluminide of the buffer coating to the MCrAlY alloy of the overlay
coating. 



4. The method of claim 1, wherein forming the cathode ingot
comprises: forming the base portion of the cathode ingot; forming a
platinum coating on the base portion to form a platinum-coated base
portion; and performing an aluminization process on the
platinum-coated base portion.   5. The method of claim 4, further
comprising performing at least one heat treatment process on the
cathode ingot after performing the aluminization process.  6. The
method of claim 1, further comprising forming a thermal barrier
coating over the overlay coating.  7. A method for coating at least
one metal component of a gas turbine engine, the method comprising:
forming a platinum coating on a base portion of a cathode ingot, the
base portion comprising an MCrAlY alloy; aluminizing the
platinum-coated base portion to form an outer coating disposed over
the base portion, the outer coating comprising platinum-modified
aluminide; inducing a cathodic arc to contact the outer coating of
the cathode ingot, thereby forming metallic ions of the
platinum-modified aluminide; depositing the metallic ions of the
platinum-modified aluminide onto the at least 



one metal component to form a buffer coating on the metal component;
inducing the cathodic arc to contact the base portion of the cathode
ingot, thereby forming metallic ions of the MCrAlY alloy; and
depositing the metallic ions of the MCrAlY alloy over the buffer
coating to form an overlay coating.  8. The method of claim 7,
wherein the cathode ingot further includes a transition region
between the base portion and the outer coating, the transition region
comprising a compositional gradient that transitions from the
platinum-modified aluminide of the outer coating to the MCrAlY alloy
of the base portion.  9. The method of claim 8, further comprising:
inducing the cathodic arc to contact the transition region of the
cathode ingot, thereby forming metallic ions of the MCrAlY alloy of
the transition region  and metallic ions of the platinum-modified
aluminide of the transition region; and depositing the metallic ions
of the MCrAlY alloy of the transition region and metallic ions of the
platinum-modified aluminide of the transition region over the buffer
coating to form a transition coating.  10. The method of claim 7,
wherein forming the platinum coating on the base portion of the
cathode ingot comprises electroplating the base portion.  11. The
method of claim 7, further comprising performing at least one heat
treatment process on the cathode ingot after aluminizing the
platinum-coated base portion. 



12. The method of claim 7, further comprising forming a thermal
barrier coating over the overlay coating. 13. A metal component of a
gas turbine engine, the metal component comprising: a substrate
having a surface; and a bond coat formed on the substrate with a
cathodic arc deposition process using a cathode ingot, the bond coat
comprising: a buffer coating disposed on the surface of the
substrate, and comprising a platinum-modified aluminide deposited on
the surface from an outer layer of the cathode ingot; and an overlay
coating disposed over the buffer coating, and comprising an MCrAlY
alloy deposited from a base portion of the cathode ingot.  14. The
metal component of claim 13, wherein the substrate comprises an alloy
selected from the group consisting of nickel-based superalloys,
cobalt-based superalloys, and combinations thereof  15. The metal
component of claim 13, wherein the bond coat further comprises a
transition coating disposed between the buffer coating and the
overlay coating, the transition  coating comprising a compositional
gradient that transitions from the platinum-modified aluminide of the
buffer coating to the MCrAlY alloy of the overlay coating. 16.The
metal component of claim 13, further comprising a thermal barrier
coating disposed over the overlay coating. 




