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ABSTRACT

An airfoil includes an airfoil body that has a geometrically
segmented coating section. The geometrically segmented
coating section includes a wall having an outer side. The
outer side has an array of cells, and there is a coating
disposed in the array of cells.
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1
AIRFOIL WITH GEOMETRICALLY
SEGMENTED COATING SECTION

BACKGROUND

A gas turbine engine typically includes a fan section, a
compressor section, a combustor section and a turbine
section. Air entering the compressor section is compressed
and delivered into the combustion section where it is mixed
with fuel and ignited to generate a high-speed exhaust gas
flow. The high-speed exhaust gas flow expands through the
turbine section to drive the compressor and the fan section.
The compressor section typically includes low and high
pressure compressors, and the turbine section includes low
and high pressure turbines.

The high pressure turbine drives the high pressure com-
pressor through an outer shaft to form a high spool, and the
low pressure turbine drives the low pressure compressor
through an inner shaft to form a low spool. The fan section
may also be driven by the low inner shaft. A direct drive gas
turbine engine includes a fan section driven by the low spool
such that the low pressure compressor, low pressure turbine
and fan section rotate at a common speed in a common
direction.

A speed reduction device, such as an epicyclical gear
assembly, may be utilized to drive the fan section such that
the fan section may rotate at a speed different than the
turbine section. In such engine architectures, a shaft driven
by one of the turbine sections provides an input to the
epicyclical gear assembly that drives the fan section at a
reduced speed.

SUMMARY

An airfoil according to an example of the present disclo-
sure includes an airfoil body that has a geometrically seg-
mented coating section. The geometrically segmented coat-
ing section includes a wall that has an outer side. The outer
side includes an array of cells that have cell volumes, and the
cell volumes vary across the array. A coating is disposed in
the array of cells.

In a further embodiment of any of the foregoing embodi-
ments, the cell volumes serially decrease across the array.

In a further embodiment of any of the foregoing embodi-
ments, the cell volumes gradually change across the array.

In a further embodiment of any of the foregoing embodi-
ments, the cells have individual cell heights, and each of the
cell heights is tapered.

In a further embodiment of any of the foregoing embodi-
ments, the cell volumes step-change across the array.

In a further embodiment of any of the foregoing embodi-
ments, the cells have individual cell heights, and each of the
cell heights is non-tapered.

In a further embodiment of any of the foregoing embodi-
ments, the cells have individual cross-sectional areas, and
the cross-sectional areas vary across the array to vary the cell
volumes.

In a further embodiment of any of the foregoing embodi-
ments, the airfoil body includes an airfoil section that defines
an airfoil profile The airfoil profile has a leading end, a
trailing end, a pressure side, and a suction side, and the
geometrically segmented coating section is on at least one of
the pressure side or the suction side.

In a further embodiment of any of the foregoing embodi-
ments, the wall is metal and the coating is ceramic.

In a further embodiment of any of the foregoing embodi-
ments, the metal is an alloy and the ceramic includes yttria.
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2

In a further embodiment of any of the foregoing embodi-
ments, the cells are polygonal.

In a further embodiment of any of the foregoing embodi-
ments, the coating has a laminar microstructure.

In a further embodiment of any of the foregoing embodi-
ments, the cell volumes serially decrease across the array.
The airfoil body includes an airfoil section that defines an
airfoil profile. The airfoil profile has a leading end, a trailing
end, a pressure side, and a suction side. The geometrically
segmented coating section is on at least one of the pressure
side or the suction side. The wall is metal, the coating is
ceramic, the cells are polygonal, and the coating has a
laminar microstructure.

A gas turbine engine according to an example of the
present disclosure include a compressor section, a combus-
tor in fluid communication with the compressor section, and
a turbine section in fluid communication with the combustor.
One of the turbine section or the compressor section
includes an airfoil that has an airfoil body that includes a
geometrically segmented coating section. The geometrically
segmented coating section includes a wall that has an outer
side. The outer side includes an array of cells that have cell
volumes, and the cell volumes vary across the array. A
coating is disposed in the array of cells.

In a further embodiment of any of the foregoing embodi-
ments, the cell volumes serially decrease across the array.

In a further embodiment of any of the foregoing embodi-
ments, the airfoil body includes an airfoil section that defines
an airfoil profile. The airfoil profile has a leading end, a
trailing end, a pressure side, and a suction side. The geo-
metrically segmented coating section is on at least one of the
pressure side or the suction side. The wall is metal, the
coating is ceramic, the cells are polygonal, and the coating
has a laminar microstructure.

An article according to an example of the present disclo-
sure includes a body that has a geometrically segmented
coating section. The geometrically segmented coating sec-
tion includes a wall that has a side. The side includes an
array of cells that have cell volumes, and the cell volumes
vary across the array. A coating is disposed in the array of
cells.

In a further embodiment of any of the foregoing embodi-
ments, the body is an airfoil.

In a further embodiment of any of the foregoing embodi-
ments, the cell volumes serially decrease across the array.

In a further embodiment of any of the foregoing embodi-
ments, the airfoil includes an airfoil section that defines an
airfoil profile. The airfoil profile has a leading end, a trailing
end, a pressure side, and a suction side. The geometrically
segmented coating section is on at least one of the pressure
side or the suction side. The wall is metal, the coating is
ceramic, the cells are polygonal, and the coating has a
laminar microstructure.

BRIEF DESCRIPTION OF THE DRAWINGS

The various features and advantages of the present dis-
closure will become apparent to those skilled in the art from
the following detailed description. The drawings that
accompany the detailed description can be briefly described
as follows.

FIG. 1 illustrates an example gas turbine engine.

FIG. 2A illustrates an example airfoil in the gas turbine
engine.

FIG. 2B the airfoil of FIG. 2A with a cutaway portion.

FIG. 3 illustrates a sectioned view of the airfoil of FIG.
2A.
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FIG. 4 illustrates a sectioned view of a modified example
of the airfoil of FIG. 2A.

FIG. 5A illustrates a sectioned view of a segmented
coating section.

FIG. 5B illustrates a perspective view of the segmented
coating section of FIG. 5A.

FIG. 5C illustrates a wall of the segmented coating
section, without the coating.

FIG. 6 illustrates a laminar microstructure of a coating.

FIG. 7A illustrates an example segmented coating section
with cell heights that taper.

FIG. 7B illustrates a wall of the segmented coating section
of FIG. 7A, without the coating.

FIG. 8A illustrates an example segmented coating section
with cell heights that are non-tapered.

FIG. 8B illustrates a wall of the segmented coating section
of FIG. 8A, without the coating.

FIG. 9 illustrates an example segmented coating section
with cell cross-sectional areas that vary in size.

DETAILED DESCRIPTION

FIG. 1 schematically illustrates a gas turbine engine 20.
The gas turbine engine 20 is disclosed herein as a two-spool
turbofan that generally incorporates a fan section 22, a
compressor section 24, a combustor section 26 and a turbine
section 28. Alternative engine designs can include an aug-
mentor section (not shown) among other systems or fea-
tures.

The fan section 22 drives air along a bypass flow path B
in a bypass duct defined within a nacelle 15, while the
compressor section 24 drives air along a core flow path C for
compression and communication into the combustor section
26 then expansion through the turbine section 28. Although
depicted as a two-spool turbofan gas turbine engine in the
disclosed non-limiting embodiment, the examples herein are
not limited to use with two-spool turbofans and may be
applied to other types of turbomachinery, including direct
drive engine architectures, three-spool engine architectures,
and ground-based turbines.

The engine 20 generally includes a low speed spool 30
and a high speed spool 32 mounted for rotation about an
engine central longitudinal axis A relative to an engine static
structure 36 via several bearing systems 38. It should be
understood that various bearing systems 38 at various loca-
tions may alternatively or additionally be provided, and the
location of bearing systems 38 may be varied as appropriate
to the application.

The low speed spool 30 generally includes an inner shaft
40 that interconnects a fan 42, a first (or low) pressure
compressor 44 and a first (or low) pressure turbine 46. The
inner shaft 40 is connected to the fan 42 through a speed
change mechanism, which in exemplary gas turbine engine
20 is illustrated as a geared architecture 48, to drive the fan
42 at a lower speed than the low speed spool 30.

The high speed spool 32 includes an outer shaft 50 that
interconnects a second (or high) pressure compressor 52 and
a second (or high) pressure turbine 54. A combustor 56 is
arranged between the high pressure compressor 52 and the
high pressure turbine 54. A mid-turbine frame 57 of the
engine static structure 36 is arranged generally between the
high pressure turbine 54 and the low pressure turbine 46.
The mid-turbine frame 57 further supports the bearing
systems 38 in the turbine section 28. The inner shaft 40 and
the outer shaft 50 are concentric and rotate via bearing
systems 38 about the engine central longitudinal axis A,
which is collinear with their longitudinal axes.
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The core airflow is compressed by the low pressure
compressor 44 then the high pressure compressor 52, mixed
and burned with fuel in the combustor 56, then expanded
over the high pressure turbine 54 and low pressure turbine
46. The mid-turbine frame 57 includes airfoils 59 which are
in the core airflow path C. The turbines 46, 54 rotationally
drive the respective low speed spool 30 and high speed spool
32 in response to the expansion. It will be appreciated that
each of the positions of the fan section 22, compressor
section 24, combustor section 26, turbine section 28, and fan
drive gear system 48 may be varied. For example, gear
system 48 may be located aft of combustor section 26 or
even aft of turbine section 28, and fan section 22 may be
positioned forward or aft of the location of gear system 48.

The engine 20 in one example is a high-bypass geared
aircraft engine. In a further example, the engine 20 bypass
ratio is greater than about six (6), with an example embodi-
ment being greater than about ten (10), the geared architec-
ture 48 is an epicyclic gear train, such as a planetary gear
system or other gear system, with a gear reduction ratio of
greater than about 2.3 and the low pressure turbine 46 has a
pressure ratio that is greater than about five. In one disclosed
embodiment, the engine 20 bypass ratio is greater than about
ten (10:1), the fan diameter is significantly larger than that
of the low pressure compressor 44, and the low pressure
turbine 46 has a pressure ratio that is greater than about five
5:1. Low pressure turbine 46 pressure ratio is pressure
measured prior to inlet of low pressure turbine 46 as related
to the pressure at the outlet of the low pressure turbine 46
prior to an exhaust nozzle. The geared architecture 48 may
be an epicycle gear train, such as a planetary gear system or
other gear system, with a gear reduction ratio of greater than
about 2.3:1. It should be understood, however, that the above
parameters are only exemplary of one embodiment of a
geared architecture engine and that the present invention is
applicable to other gas turbine engines, including direct
drive turbofans.

A significant amount of thrust is provided by the bypass
flow B due to the high bypass ratio. The fan section 22 of the
engine 20 is designed for a particular flight condition—
typically cruise at about 0.8 Mach and about 35,000 feet.
The flight condition of 0.8 Mach and 35,000 ft, with the
engine at its best fuel consumption—also known as “bucket
cruise Thrust Specific Fuel Consumption ("TSFC)”—is the
industry standard parameter of Ibm of fuel being burned
divided by Ibf of thrust the engine produces at that minimum
point. “Low fan pressure ratio” is the pressure ratio across
the fan blade alone, without a Fan Exit Guide Vane
(“FEGV™) system. The low fan pressure ratio as disclosed
herein according to one non-limiting embodiment is less
than about 1.45. “Low corrected fan tip speed” is the actual
fan tip speed in ft/sec divided by an industry standard
temperature correction of [(Tram ° R)/(518.7° R)]°®. The
“Low corrected fan tip speed” as disclosed herein according
to one non-limiting embodiment is less than about 1150
ft/second.

In gas turbine engines air is often bled from the compres-
sor for cooling alloy components in the turbine that cannot
withstand stoichiometric ideal temperatures of fuel burn;
however, compressor bleed penalizes engine efficiency. Effi-
ciency is governed by thermodynamics and mass flow
through the turbine. Efficiency can generally be increased by
lowering volume of compressor bleed, increasing velocity of
compressor bleed, or increasing temperature of compressor
bleed. These goals are challenging to meet because com-
pressor bleed relies on the pressure differential between the
compressor and the turbine. That is, the goals of lower
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volume, increased velocity, and increased temperature of
compressor bleed are generally opposite to the goals of high
pressure and low temperature compressor bleed desired for
achieving good pressure differential. In this regard, to facili-
tate overcoming such challenges, an approach taken in this
disclosure is to reduce the need for compressor bleed and
cooling by enhancing the temperature resistance capability
of the turbine or other components exposed to high tem-
peratures. In particular, thermal resistance can be enhanced
at the compressor exit and turbine inlet.

FIG. 2A illustrates one such component, namely an article
60. In the illustrated example, the article 60 is an airfoil. For
instance, the article 60 can be a turbine vane, as represented
at 60a in FIG. 1, or a compressor vane, as represented at 605
in FIG. 1. As will be appreciated, although the examples
herein are described in the context of a vane, this disclosure
is not limited to vanes, and the examples may also be
applicable to blades, other airfoils, or other articles that are
exposed to high temperatures.

The airfoil 60 includes a body which generally includes
inner and outer platforms 62/64 and an airfoil section 66 that
extends radially between the inner and outer platforms
62/64. The airfoil section 66 may be hollow and can include
one or more internal passages 68 (FIG. 3). A passage can
include a cavity, a channel, or the like.

The airfoil section 66 defines an airfoil profile (AP),
which is the peripheral shape when viewed in a radial
direction. For example, the airfoil profile (AP) has a wing-
like shape that provides a reaction force via Bernoulli’s
principle. The airfoil profile (AP) generally includes a
leading end (LE), a trailing end (TE), a pressure side (PS),
and a suction side (SS). For example, the leading end (LE)
is the region of the airfoil profile (AP) that includes a leading
edge of the airfoil profile (AP). The leading edge may be the
portion of the airfoil profile (AP) that first contacts air or the
foremost edge of the airfoil profile (AP). For a variable vane,
the leading edge may shift, depending on the orientation of
the vane.

To enhance the temperature resistance capability of the
article 60, the article 60 includes a geometrically segmented
coating section 70, which is shown in partial cut away in
FIG. 2B. The coating section 70 may be integral with the
airfoil section 66, but could alternatively be a segment or
panel in the airfoil section 66. As shown in FIG. 3, in this
example, the coating section 70 is located on a suction side
(SS) of the airfoil section 66. Alternatively or additionally,
a coating section 70 could also be provided on the pressure
side (PS) of the airfoil section 66, as depicted in a modified
example in FIG. 4, on a leading end (LE) of the airfoil
section 66, or on one or both of the platforms 62/64. As will
be described in further detail below, the coating section 70
includes a segmented structure to enhance temperature resis-
tance capability of the article 60.

FIG. 5A illustrates a sectioned view through a portion of
the coating section 70, and FIG. 5B illustrates a sectioned
perspective view of the coating section 70. The coating
section 70 includes a wall 72. The wall 72 includes a first
side 72a that will most typically border the passage 68 and
a second side 7254 that is opposite the first side 72a. The
second side 724 includes an array of cells 74 defined by cell
sidewalls 74a. The cells 74 have an open cell topside 74b
and a cell bottomside 74¢ formed by a portion of the wall 72.
In this example, the cell sidewalls 74a have a uniform
thickness (t). Each cell 74 also has an individual cell height
(h), which is the distance from the cell bottomside 74¢ to the
cell topside 745 (which is substantially flush with the tops of
the cell sidewalls 74a). And each cell 74 also has a cross-
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6

sectional area, represented at (a) in FIG. 5C. Assuming the
cell sidewalls 74a are straight, the cross-sectional area (a) is
the area of the cell bottomside 74c¢ or cell topside 74b. If the
cell sidewalls 74a are not straight, the cross-sectional area
(a) is the area of the cell topside 745. Each cell 74 also has
an associated volume, represented at (V). The volume (V) is
the space bounded by the cell sidewalls 74a, the cell topside
74b, and the cell bottomside 74¢. In the illustrated example,
all of the cell heights (h) are equal, all of the cell cross-
sectional areas are equal, and all of the cell volumes (V) are
equal. For geometric cells 74, the volumes can be deter-
mined or estimated by known geometric equations based on
the cell dimensions. Alternatively, the volumes can be
determined experimentally or by using computer analysis,
such as with computer-aided design software.

The array is a repeating geometric pattern of one or more
cell geometries. As shown in the isolated view of the wall 72
in FIG. 5C, the cells 74 are hexagonal. Alternatively, the
cells 74 are circular, ovular, other polygonal geometry, or
mixed cell geometries. The cells 74 may have been
machined or cast directly into the wall 72 (as a substrate), or
machined into a metallic bond coating applied to the second
side 726 of the wall 72. In the case where the cells 74 are
machined or cast directly into the wall 72 (as a substrate), a
metallic bond coating may be applied.

A coating 80 is disposed in the array of cells 74. The cells
74 mechanically facilitate bonding of the coating 80 on the
wall 72. The coating 80 is a barrier coating, such as a thermal
barrier or environmental barrier, which is formed of a
ceramic. A ceramic is a compound of metallic or metalloid
elements bonded with nonmetallic elements or metalloid
elements primarily in ionic or covalent bonds. Example
ceramic materials may include, but are not limited to,
oxides, carbides, nitrides, borides, silicides, and combina-
tions thereof. The coating 80 may be a monolayer coating
but more typically will be a multi-layer coating. For
instance, the coating 80 has a first coating layer 80a and a
second coating layer 805. In this example, the second
coating layer 805 is a topcoat and extends over the tops of
the cell sidewalls 74a.

The ceramic of the coating 80 provides thermal and/or
environmental resistance. As an example, the ceramic mate-
rial may include or may be yttria stabilized with zirconia,
hafnia, and/or gadolinia, gadolinia zirconate, molybdate,
alumina, or combinations thereof.

The coating 80 may also include a bond coat for attaching
the ceramic material to the wall 72 and cells 74. The wall 72
and cells 74 may be formed of an alloy. Example alloys may
include, but are not limited to, nickel alloys, cobalt alloys, a
nickel alloy coated with cobalt or cobalt alloy, or non-nickel
alloys that do not substantially react with ceramic. The bond
coat may include a nickel alloy, platinum, gold, silver, or
MCrALlY, where the M includes at least one of nickel, cobalt,
iron, or combinations thereof.

The cell sidewalls 74a also facilitate reducing internal
stresses in the coating 80 that may occur from sintering at
relatively high surface temperatures during use in the engine
20. The sintering may result in partial melting, densification,
and diffusional shrinkage of the coating 80 and thereby
induce internal stresses. The cell sidewalls 74a serve to
produce faults in at least the portion of the coating 80. The
faults provide locations for releasing energy associated with
the internal stresses (e.g., reducing shear and radial stresses).
That is, the energy associated with the internal stresses may
be dissipated in the faults such that there is less energy
available for causing delamination cracking between the
coating 80 and the underlying wall 72.
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The coating section 70 may be formed using several
different fabrication techniques. As an example, the wall 72
may be fabricated by investment casting, additive manufac-
turing, brazing, or combinations thereof, but is not limited to
such techniques. For instance, the cells 74 can be separately
fabricated and brazed to the remaining portion of the wall
72, which can be investment cast or additively fabricated.
Alternatively, the cells 74 can be formed by other tech-
niques, such as depositing an alloy coating and removing
sections of the alloy coating by machining, electro-discharge
machining (EDM), or other removal process.

To produce the coating 80, ceramic coating material is
deposited in the cells 74. The deposition process can include,
but is not limited to, plasma spray or physical vapor depo-
sition. In one example, plasma spray is used to produce a
more durable version of the coating 80. For instance, as
shown in FIG. 6, the coating 80 has a laminar microstructure
82. The laminar microstructure 82 includes grains 82a of
ceramic material that have a high aspect ratio. The laminar
microstructure 82 is a product of the plasma spray process,
in which droplets of melted or partially melted ceramic
material are sprayed onto the cells 74. Upon impact, the
droplets flatten and solidify, yielding the laminar microstruc-
ture 82. There may be voids or pores among the grains 82a;
however, the coating 80 is substantially fully dense. For
instance, the coating 80 has a porosity of less than 15%.

The ceramic coating material fills or substantially fills the
cells 74 and is deposited in a thickness that is greater than
the height (h) of the cell sidewalls 74a. At this stage, the
surface of the coating may have contours from the under-
lying cells 74. If such contours are undesired, the surface
may be machined, ground, or abraded flat. For instance, the
surface is reduced down to or close to the tops of the cell
sidewalls 74a.

FIG. 7A illustrates a representative section of another
example geometrically segmented coating section 170, and
FIG. 7B illustrates the wall 172 of the coating section 170
without the coating 80. In this disclosure, like reference
numerals designate like elements where appropriate and
reference numerals with the addition of one-hundred or
multiples thereof designate modified elements that are
understood to incorporate the same features and benefits of
the corresponding elements. In this example, the cell vol-
umes (V) of cells 174 vary across the array. For instance, the
cell volumes V1/V2/V3/V4 of immediately adjacent cells
174 (serial cells) decrease in volume.

In the illustrated example, the cell volumes (V) gradually
change across the array. For instance, the cell heights (h) are
tapered such that the height of a single cell is non-uniform.
As an example, the cell 174 has a cell height (h1) at one of
the cell sidewalls 1744 and a cell height (h2) at another of
the cell sidewalls 174a. In this case, hl is greater than h2.
The other sidewalls 174a of the cell 174 may have inter-
mediate heights between hl and h2. Likewise, the next
adjacent cell 174 starts with the cell height h2 as the greater
height, and another of the cell sidewalls 174a has cell height
h3, which is less than h2. In this manner, so on and so forth,
the cells 174 gradually decrease (or alternatively increase) to
cell height (W. In correspondence with the decreasing cell
heights, the cell volumes decrease.

The variation in cell height (h) is used to tailor the thermal
properties of the article 60. For instance, in regions of the
article 60 that are exposed to higher temperature or more
severe conditions, a greater cell height may be used to
provide a correspondingly greater thickness of the coating
80. In regions of the article 60 that are exposed to lower
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temperature or less severe conditions, a smaller cell height
may be used to provide a correspondingly smaller thickness
of the coating 80.

Somewhat similarly, the cell heights may be tailored in
accordance with the cooling bleed air provided in the
passages 68. For instance, when the cooling bleed air first
enters the passages 68 the air is relatively cool and thus has
a higher cooling capacity. Thus, a smaller cell height may be
provided in that region. After the air circulates in the
passages 68, the air increases in temperature as it absorbs
heat and thus has a lower cooling capacity. Thus, a greater
cell height may be provided in that region. Additionally or
alternatively, the cell heights can be tailored to provide a
more uniform thermal gradient in the article 60, which may
facilitate reduction in thermal stresses. In further examples,
the cell heights may also be tailored for the physical location
on the article 60. For instance, the airfoil section 66 narrows
at the trailing end (TE). The cell heights may thus decrease
toward the trailing end (TE).

FIG. 8A illustrates a representative section of another
example geometrically segmented coating section 270, and
FIG. 8B illustrates the wall 272 of the coating section 270
without the coating 80. In this example, the cell volumes (V)
of cells 274 vary across the array. For instance, the cell
volumes V1/V2/V3/V4 of immediately adjacent cells 274
(serial cells) decrease in volume.

In the illustrated example, the cell volumes (V) step-
change across the array. For instance, unlike the cells 174,
the cell heights (h) of the cells 274 are non-tapered such that
the height of a single cell is uniform. Rather, the cell
bottomsides 74¢ are shifted, or stepped, relative to the cell
topsides 74b. As an example, the cell 274 has a cell height
h4 that is uniform or constant across the cell sidewalls 274a.
The next adjacent cell 274 has a cell height h5, which is less
than h4. In this manner, so on and so forth, the cells 274
gradually decrease (or alternatively increase) to cell height
(hy). In correspondence with the decreasing cell heights, the
cell volumes decrease.

FIG. 9 schematically illustrates a selected portion of
another example geometrically segmented coating section
370, with cells 374. In this example, the cell volumes (V) of
cells 374 vary across the array. For instance, the cell
volumes V1/V2/V3 of immediately adjacent cells 374 (serial
cells) decrease in volume. Unlike the cells 174/274 that vary
in the cell height, the cells 374 vary in the lengths (1) of the
cell sidewalls 374a. As an example, the cell 374 has a
sidewall length (11) and the next adjacent cell 374 has a
sidewall length (12) that is less than (11). For comparison,
the lengths are taken at the same relative positions on the cell
374. In this manner, so on and so forth, the cells 374
gradually decrease (or alternatively increase) to sidewall
length (1)). In correspondence with the decreasing sidewall
lengths, the cell cross-sectional areas decrease and the cell
volumes decrease. In further examples, the cells of a coating
section may employ multiple cell types, such as cells have
tapered heights with cells that vary in cross-sectional area,
cells that have tapered heights with cells that have non-
tapered heights, cells that have non-tapered height with cells
that vary in cross-sectional area, and cells that have tapered
height with cells that have non-tapered height and cells that
vary in cross-sectional area.

Although a combination of features is shown in the
illustrated examples, not all of them need to be combined to
realize the benefits of various embodiments of this disclo-
sure. In other words, a system designed according to an
embodiment of this disclosure will not necessarily include
all of the features shown in any one of the Figures or all of
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the portions schematically shown in the Figures. Moreover,
selected features of one example embodiment may be com-
bined with selected features of other example embodiments.

The preceding description is exemplary rather than lim-
iting in nature. Variations and modifications to the disclosed
examples may become apparent to those skilled in the art
that do not necessarily depart from this disclosure. The
scope of legal protection given to this disclosure can only be
determined by studying the following claims.

What is claimed is:

1. A gas turbine engine article comprising:

an article body having a geometrically segmented coating
section, the geometrically segmented coating section
including
a wall having an outer side, the outer side including a

series of at least three polygonal cells that are
consecutively conjoined by common cell walls, each
said polygonal cell defining a cell volume, and

a coating disposed in the array of cells, wherein the series
of at least three polygonal cells includes:

(a) each said polygonal cell defining a flat cell floor, a
sloped cell top plane, and a cell height from the flat cell
floor to the sloped cell top plane, the cell height
continuously decreasing across each said polygonal
cell, and the cell volumes decreasing across the series,
or

(b) each said polygonal cell defining a flat cell floor, a cell
top plane, and a cell height from the flat cell floor to the
cell top plane, the cell height being constant across each
said polygonal cell, and the cell volumes decreasing
across the series.

2. The gas turbine engine article recited in claim 1,
wherein the article body includes an airfoil section that
defines an airfoil profile, the airfoil profile having a leading
end, a trailing end, a pressure side, and a suction side, and
the geometrically segmented coating section is on at least
one of the pressure side or the suction side.

3. The gas turbine engine article as recited in claim 1,
wherein the wall is metal and the coating is ceramic.

4. The gas turbine engine article as recited in claim 3,
wherein the metal is an alloy and the ceramic includes yttria.

5. The gas turbine engine article as recited in claim 1,
wherein the coating has a laminar microstructure.

6. The gas turbine engine article as recited in claim 1,
wherein the coating includes hafnia.

7. The gas turbine engine article as recited in claim 6,
wherein the coating is flat such that it excludes contours
from the polygonal cells.
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8. The gas turbine engine article as recited in claim 1,
wherein the series of at least three polygonal cells includes
(a).
9. The gas turbine engine article as recited in claim 1,
wherein the series of at least three polygonal cells includes
().
10. The gas turbine engine article as recited in claim 1,
wherein each of the polygonal cells is an irregular polygon.

11. The gas turbine engine article as recited in claim 1,
wherein each of the polygonal cells is defined by cell
sidewalls, and the cell sidewalls are of uniform thickness
from bottom to top and are of equivalent thickness around
each of the polygonal cells.

12. A gas turbine engine comprising:

a compressor section;

a combustor in fluid communication with the compressor

section; and

a turbine section in fluid communication with the com-

bustor,

at least one of the turbine section or the compressor

section including an airfoil having an airfoil body
including a geometrically segmented coating section,
the geometrically segmented coating section including
a wall having an outer side, the outer side including a
series of at least three polygonal cells that are
consecutively conjoined by common cell walls, each
said polygonal cell defining a cell volume, and
a coating disposed in the array of cells, wherein the
series of at least three polygonal cells includes:
(a) each said polygonal cell defining a flat cell floor,
a sloped cell top plane, and a cell height from the
flat cell floor to the sloped cell top plane, the cell
height continuously decreasing across each said
polygonal cell, and the cell volumes decreasing
across the series, or
(b) each said polygonal cell defining a flat cell floor,
a cell top plane, and a cell height from the flat cell
floor to the cell top plane, the cell height being
constant across each said polygonal cell, and the
cell volumes decreasing across the series.

13. The gas turbine engine as recited in claim 12, wherein
the airfoil body includes an airfoil section that defines an
airfoil profile, the airfoil profile has a leading end, a trailing
end, a pressure side, and a suction side, the geometrically
segmented coating section is on at least one of the pressure
side or the suction side, the wall is metal, the coating is
ceramic, the cells are polygonal, and the coating has a
laminar microstructure.
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