
REPAIR OF DUAL WALLED METALLIC COMPONENTS USING 
BRAZE MATERIAL 

TECHNICAL FIELD 
[0001] The disclosure relates to techniques for repairing dual walled metallic components 
using a braze material. 

BACKGROUND 

[0002] Dual walled components may be used in high temperature mechanical systems, such 
as gas turbine engines. A dual walled component may include a spar, which provides 
structural support and is the main load bearing element of the dual walled component. The 
spar may include a plurality of pedestals to which a coversheet or outer wall is attached. The 
coversheet defines the outer surface of the dual walled component, and may function as a 
heat shield. Cooling fluid, such as air, may be passed through the volume between the spar 
and the back side of the coversheet to aid in cooling the coversheet. Due to this back side 
cooling, dual walled components may allow use of higher operating temperatures than single 
walled components. 

SUMMARY 

[0003] In some examples, the disclosure described a method for repairing a dual walled 
component comprising a spar comprising a plurality of pedestals and a coversheet attached to 
the plurality of pedestals. The method may include removing a damaged portion of the 
coversheet from the dual walled component to expose a plurality of exposed pedestals and 
define a repair location and an adjacent coversheet portion. The method also may include 
filling space between the plurality of exposed pedestals with a stop material, wherein the stop 
material defines a surface substantially aligned with a pedestal-contacting surface of the 
adjacent coversheet portion. In some examples, the method additionally includes positioning 
a braze material on the surface of the stop material and attaching the braze material to the 
plurality of exposed pedestals and adjacent coversheet portion to form a repaired coversheet 
portion. 
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[0004] In some examples, the disclosure describes a dual walled component that includes a 
spar including a plurality of pedestals, a coversheet attached to a first set of pedestals from 
the plurality of pedestals, and a repaired coversheet portion attached to a second set of 
pedestals from the plurality of pedestals and to the coversheet. The repaired coversheet 
portion includes a braze material. 
[0005] The details of one or more examples are set forth in the accompanying drawings and 
the description below. Other features, objects, and advantages will be apparent from the 
description and drawings, and from the claims. 

BRIEF DESCRIPTION OF DRAWINGS 

[0006] FIG. 1 is a flow diagram illustrating an example technique for repairing a dual walled 
component using a braze material. 
[0007] FIG. 2 is an exploded sectional view of an example dual walled component including 
a coversheet and a spar. 
[0008] FIG. 3 is a conceptual and schematic diagram illustrating an example damaged dual 

walled component. 
[0009] FIG. 4 is a conceptual and schematic diagram illustrating an example dual walled 
component after a damaged portion has been removed. 
[0010] FIG. 5 is a conceptual and schematic diagram illustrating an example dual walled 
component after a damaged portion has been removed and spaces around pedestals filled 

with stop material. 
[0011] FIG. 6 is a conceptual and schematic diagram illustrating an example dual walled 
component after a damaged portion has been removed, spaces around pedestals have been 
filled with stop material, and braze material has been introduced to a repair location. 
[0012] FIG. 7 is a conceptual and schematic diagram illustrating an example dual walled 
component including a portion that has been repaired using a braze material. 

DETAILED DESCRIPTION 
[0013] The disclosure describes techniques for repairing a dual walled component using a 
braze patch. As described above, a dual walled component includes a spar and a coversheet 
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or outer wall. The spar may include a plurality of pedestals to which the coversheet is 
attached. 
[0014] Although the dual walled component may allow use of high temperatures due to the 
cooling provided by the back side cooling channels, the coversheet may be relatively thin. 
Because of this, the coversheet may be relatively easily damaged, e.g., by mechanical impact 
or chemical reaction with species in the operating environment, such as calcia-magnesia-
alumina-silicate (CMAS). Further, because the coversheet is relatively thin and the pedestals 
are relatively small (e.g., thousandths of an inch), repair of the coversheet may be relatively 
difficult. Hence, some damaged dual walled components may be discarded rather than 
repaired. 
[0015] In accordance with examples of this disclosure, a braze material may be used to repair 
the coversheet and, in some examples, the pedestals of a dual walled component. For 
example, a portion of a coversheet may be damaged by mechanical impact with an object or 
reaction with a chemical species in the operating environment of the dual walled component. 
The damaged portion may be removed along with, in some examples, part of an undamaged 
portion of the coversheet adjacent to the damaged portion to define a repair location. 
Removing the damaged portion of the coversheet may expose some pedestals of the spar. A 
braze material then may be attached to the plurality of exposed pedestals and adjacent 
coversheet and form a repaired coversheet portion. 
[0016] In some examples, space between the plurality of exposed pedestals may be filled 
with a stop material. The stop material may define a surface substantially aligned with a 
pedestal-contacting surface of the adjacent coversheet portion, so that an inner surface (a 
surface toward the pedestals) of the repaired coversheet portion will be substantially aligned 
with the inner (pedestal-contacting) surface of the adjacent coversheet portion. After the stop 
material is filled in the space, braze material, either in the form of a braze preform or a braze 
paste may be positioned on the surface of the stop material and adjacent to the exposed 
pedestals and adjacent coversheet, to form the repaired coversheet portion attached to the 
exposed pedestals and the adjacent coversheet. The braze material then may be heated to 
join the braze material to the exposed pedestals and adjacent coversheet. In this way, the 
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techniques described herein may be used to repair a dual walled component with a braze 
material. 
[0017] FIG. 1 is a flow diagram illustrating an example technique for repairing a dual walled 
component using a braze material. The technique of FIG. 1 will be described with concurrent 
reference to the conceptual diagrams of FIGS. 2-7 for purposes of illustration only. 
However, it will be understood that in other examples, the technique of FIG. 3 may be used to 
repair other dual walled components, or both. 
[0018] FIG. 2 is an exploded sectional view of an example dual walled component 30 
including a coversheet 32 and a spar 34, which may be repaired with a braze material using 
the technique illustrated in FIG. 1. Coversheet 32 and spar 34 may be joined using brazing 
or diffusion bonding. In the example of FIG. 2, dual walled component 30 is an airfoil for a 
gas turbine engine. In other examples, dual walled component repaired with a braze material 
using the technique illustrated in FIG. 1 may be a combustor liner or the like. Each of 
coversheet 32 and spar 34 are preformed, and may be cast or wrought. In the example of 
FIG. 2, coversheet 32 includes a plurality of members (e.g., four members). In other 
examples, coversheet 32 may include more or fewer members. 
[0019] Coversheet 32 is shaped to substantially correspond to an outer surface of spar 34. In 
some examples, coversheet 32 and spar 34 may be formed of similar materials, such as 
similar alloys. In other examples, coversheet 32 and spar 34 may be formed of different 
materials, selected to provide different properties. For example, spar 34 may be formed of a 
material selected to provide strength to dual walled component 30, while coversheet 32 is 
formed of a material selected to provide resistance to oxidation or a relatively low coefficient 
of thermal expansion. In some examples, the alloys from which coversheet 32 and spar 34 
are formed may include a Ni-based alloy, a Co-based alloy, a Ti-based alloy, or the like. 
[0020] Spar 34 may also include a plurality of pedestals on an outer surface of the walls of 
spar 34, to which coversheet 32 are joined. The plurality of pedestals may help define 
channels between spar 34 and coversheet 32 through which cooling fluid (e.g., air) may flow. 
In some examples, coversheet 32 and spar 34 include one or more locating features 38 
including protrusion 40 of coversheet 32 and complementary depression 42 of spar 34. The 
locating features 38 may assist with positioning coversheet 32 relative to spar 34. 
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[0021] FIG. 3 is a conceptual and schematic diagram illustrating an example dual walled 
component 52 that is damaged. As shown in FIG. 3, a dual walled component 52 includes a 
spar 54, which defines an inner wall of dual walled component 52 and includes a plurality of 
pedestals 56. A coversheet 58 or outer wall is attached to plurality of pedestals 56. In some 
examples, each of plurality of pedestals 56 may define a height of between about 0.005 inch 
(about 0.127 mm) and about 0.040 inch (about 1.016 mm). In some examples, a spacing 
between adjacent pedestals of plurality of pedestals 56 may be between about 0.015 inch 
(about 0.381 mm) and about 0.020 (about 0.508 mm). 
[0022] In some examples, an external surface (opposite plurality of pedestals 56) of 
coversheet 58 may coated with a coating 60, which may include, for example, a thermal 
barrier coating. A thennal barrier coating may include a bond coat on coversheet 58 and a 
thermally insulative layer on the bond coat. The thermally insulative layer may include, for 
example, yttria or hafnia partially or fully stabilized with a rare earth oxide, such as yttria. 
[0023] Coversheet 58 also may include a plurality of film cooling holes 62. Each of plurality 
of film cooling holes 62 may extend from an outer surface to an inner surface of coversheet 
58. Each of plurality of film cooling holes 62 fluidically connects to a cavity defined by 
coversheet 58 and spar 54. Cooling fluid, such as air, may flow through the cavity and exit 
through film cooling holes 62 to help cool coversheet 58. 
[0024] Damaged dual walled component 52 includes a damaged portion 64. In the example 
illustrated in FIG. 3, damaged portion 64 extends through the thickness of coversheet 58 and 
includes a portion of one of the plurality of pedestals 56. In other examples, damaged 
portion 64 may extend only partially through the thickness of coversheet 58, may not include 
a portion of one of the plurality of pedestals 56, or both. Damaged portion 64 may be due to 
mechanical impact, chemical reaction with an environmental species, or the like. 
[0025] As described briefly above, the braze material used in the repair technique illustrated 
in FIG. 1 may include a braze preform, powder, paste, tape, rod, ribbon, wire, or the like. In 
some examples in which the braze material includes a braze preform, the technique of FIG. 1 
optionally may include forming a braze preform (12). In some examples, the braze preform 
may be formed from a larger part using a machining process, such as an adaptive machining 
technique. In an adaptive machining technique, a non-contact technique may be used to 
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inspect damaged portion 64 and, optionally, an adjacent portion of coversheet 58, to obtain 

dimensional surface data of damaged portion 64. In some examples, the non-contact 

technique may utilize a coordinate measuring machine (CMM) that determines coordinates 

of points at multiple locations of damaged portion 64, and, optionally, an adjacent portion of 

coversheet 58. The measured dimensional surface data can include any number, or set or 

multiple sets, of point coordinates that the non-contact technique indicates are on the surface 

of damaged portion 64, and, optionally, an adjacent portion of coversheet 58, at various 

(different) locations. As will be appreciated, the greater the number of points, which can be 

in the hundreds to millions or more, in a set or multiple sets, the more robust the measured 

dimensional surface data will be in establishing the shape (and location) of damaged portion 

64, and, optionally, an adjacent portion of coversheet 58. 

[0026] The measured dimensional surface data then can be compared to surface model data 

of dual walled component 52, or at least the portion of coversheet 58 that includes damaged 

portion 64, and, optionally, the adjacent portion of coversheet 58 to generate a compromise 

surface model. The surface model data can include any suitable mathematical model, for 

example, in the form of one or more curves or surfaces, including splines or non-uniform 

rational basis splines (NURBS), for example, that represent (model) the airfoil spar surface. 

In some examples, the surface model data can include a design intent surface of dual walled 

component 52, defined by, for example, CAD spline knots. In some examples, the design 

intent surface can represent the ideal surface of dual walled component 52, that is the 

"perfect world" representation of the component surface, before, for example, the 

consideration of tolerances, and before the damage to coversheet 58 that resulted in damaged 

portion 64. 

[0027] In some examples, the surface model data may be modified to arrive at the 

compromise surface model by performing a six degree of freedom (DOF) best-fit of surface 

model data to the measured dimensional surface data. In some examples, the surface model 

data may be best-fit to the measured dimensional surface data to account for possible 

misalignment caused by, for example, uncertainty in the orientation of dual walled 

component 52 during measurement of the dimensional surface data. Alternatively, the 
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measured dimensional surface data may be best-fit to the surface model data to arrive at the 
compromise surface model. 
[0028] In some examples, the compromise surface model may be determined using any 
suitable numerical analysis. For example, a weighted nonlinear least squares minimization to 
rotate and translate the surface model data to arrive at the compromise surface model. 
Further, any suitable techniques for solving multidimensional nonlinear problems can be 
employed; non-limiting examples include Newton-Raphson, sequential over-relaxation, 
genetic algorithms, gradient methods, among others. 
[0029] In some examples, when determining the compromise surface model, the geometry of 
damaged portion 64 may be discarded, as the geometry of damaged portion 64 may deviate 
so significantly from the surface model data to be unrepresentative of the original shape of 
coversheet. In some such examples, the measured dimensional data of the adjacent portion 
of coversheet 58 may be compared to the surface model data to arrive at a compromise 
surface model for that portion of the braze preform, and the surface model data may be used 
for the compromise surface model for damaged portion 64. 
[0030] Once the compromise surface model has been determined, a sintered braze material 
may be machined to define the braze preform. In other examples, adaptive machining may 
not be used to form the braze preform, and the braze preform may have a shape defined by 
the model surface data or a generic shape (e.g., a sheet). In still other examples, the 
technique of FIG. 1 may not including forming a braze preform (12). 
[0031] The technique of FIG. 1 includes removing damaged portion 64 of dual walled 
component 52 (14). The resulting dual walled component 52 with damaged portion 64 
removed is shown in FIG. 4. In some examples, removing the damaged portion 64 of dual 
walled component 52 (14) may include removing at least part of coating 60 on at least 
damaged portion 64 of dual walled component 52. In some examples, coating 60 may be 
removed from all of dual walled component 52. In other examples, coating 60 may be 
removed from the damaged portion 64 and an adjacent portion of coversheet 58, but not all 
of dual walled component 52. For example, as shown in FIG. 4, coating 60 may be removed 

to uncover part of outer surface 76 of coversheet 58. This may facilitate repair of coversheet 
58 (e.g., joining of material to coversheet 58) and subsequent working of the repaired portion 
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(e.g., machining the repaired portion to smooth the interface between the repaired portion and 

coversheet 58). 

[0032] Removing damaged portion 64 (14) may include the damaged portion 64 of the 

coversheet 58, and, in some examples, an undamaged adjacent portion of coversheet 58, as 

shown in FIG. 4. By removing the undamaged adjacent portion of coversheet 58, a clean and 

undamaged portion of coversheet 58 may be exposed, which may facilitate attaching the 

material forming the repaired coversheet portion to the remainder of dual walled component 

52. 

[0033] In some examples, in addition to coversheet 58 being damaged, at least some of the 

plurality of pedestals 56 may be damaged, as shown in FIG. 3. Hence, in some examples, 

removing damaged portion 64 of dual walled component 52 (14) may include removing at 

least the damaged portions of any damaged pedestals 56. 

[0034] Removing damaged portion 64 of dual walled component 52 (14) may include using 

mechanical techniques, such as grinding, drilling, cutting, or the like to remove the damaged 

portion 64. Removing damaged portion 64 of dual walled component 52 (14) may define a 

repair location 74 (FIG. 4) and an adjacent coversheet portion, and may expose one or more 

exposed pedestals 78 that were underlying damaged portion 64 of coversheet 58. Removing 

damaged portion 64 of dual walled component 52 (14) may leave the internal structure of 

dual walled component 52, including the geometry of cooling channels defined by spar 54 

and pedestals 56 substantially intact. 

[0035] The technique of FIG. 1 also includes filling a cavity between pedestals 56 and 78 

with stop material 82 (FIG. 5) (16). For example, a cavity between exposed pedestal 78 and 

adjacent pedestals 56 may be filled with stop material 82 such that an outer surface of the 

stop material 82 is substantially aligned with an inner surface of the adjacent portions of 

coversheet 58. 

[0036] Stop material 82 may include a high melting temperature refractive material that does 

not react with adjacent portions of dual walled component 52 (e.g., exposed pedestal 78, 

plurality of pedestals 56, spar 54, and/or coversheet 58). For example, the high melting 

temperature refractive material may have a melting temperature greater than the temperature 

at which the braze material is heated to join the braze material to coversheet 58 and exposed 
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pedestal 78. For example, stop material 82 may include an oxide, such as yttrium oxide, 
aluminum oxide, or the like, mixed with a binder. The binder may include, for example, a 
water- or alcohol-based binder. In some examples, stop material 82 that includes an oxide 
and a binder may be in the form of a tape, a preform, a rope, a powder, or the like. 
[0037] In other examples, stop material 82 may include a refractory metal, such as 
molybdenum; or the like. The refractory metal may be in the form of a sheet or other 
preform. In some examples, the tape, preform, or rope may be shaped to define the outer 
surface of stop material 82 substantially aligned with an inner surface of the adjacent portions 
of coversheet 58 and, if applicable, to help define a shape of any portions of exposed pedestal 
78 to be repaired. Alternatively or additionally, the tape, preform, or rope may be shaped to 
define the outer surface of stop material 82 substantially aligned with tops of undamaged 
exposed pedestals. 
[0038] The technique of FIG. 1 also may include attaching braze material to coversheet 58 
and at least one exposed pedestal 78 (18). In some examples, attaching braze material to 
coversheet 58 and at least one exposed pedestal 78 (18) may first includes positioning the 
braze material 92 on stop material 82 in repair location 74, as shown in FIG. 6. 
[0039] In some examples, the braze material may include a braze preform. The braze 
preform may define a shape that substantially conforms to the shape of the portion of 
coversheet 58 that was removed when removing damaged portion 64. A braze preform may 
reduce shrinkage compared to a braze paste, and thus may improve a fit of braze material 92 
to coversheet 58. The braze preform may be positioned on stop material 82 by placing the 
braze preform at repair location 74. 
[0040] In other examples, braze material 92 may include a powder, a paste (e.g., powder 
carried by a solvent), a rod, a ribbon, a wire, or the like. Braze material 92 may not be 
preformed to substantially conform to the shape of the portion of coversheet 58 that was 
removed when removing damaged portion 64. Braze material 92 may be positioned using 
any of a variety of techniques, including, for example, spreading; dispensing with a syringe; 
positioning individual ribbons, wires, or rods; or the like. In some examples, after 

positioning braze material 92, the braze material 92 may substantially conform to the shape 
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of the portion of coversheet 58 that was removed when removing damaged portion 64, even 
if braze material 92 does not include a braze preform. 
[0041] Braze material 92 may include any suitable braze composition, such as a metal or an 
alloy. For example, if coversheet 58 includes a Ni- or Co-based superalloy, braze material 92 
may include a braze of similar composition. In other examples, braze material 92 may 
include an alloy having a different composition than coversheet 58. For example, damaged 
portion 64 may be have been damaged due to localized conditions, such as higher 
temperatures, exposure to certain environmental contaminants, or higher mechanical stresses, 
which are not common to all portions of coversheet 58. In some such examples, braze 
material 92 may include an alloy having a composition selected to better resist the localized 
conditions compared to the alloy from which the remainder of coversheet 58 is formed. 
Regardless of the composition of braze material 92 compared to coversheet 58, the 
composition of braze material 92 may be selected such that the coefficient of thermal 
expansion is sufficiently similar that thermal cycling of dual walled component 52 does not 
result in sufficient levels of stress to cause of the interface between coversheet 58 and braze 
material 92 to crack or fail. 
[0042] In some examples, braze material 92 may include a wide gap braze composition, 
which includes particles of a high temperature alloy within mixed with a braze alloy 
comparable to the high temperature alloy constituents. For example, a wide gap braze 
composition may include a nickel-based braze mixed with particles of a nickel-based 
superalloy or a cobalt-based braze mixed with particles of a cobalt-based alloy. 
[0043] Regardless of the braze material 92 used, attaching braze material 92 to coversheet 58 
and at least one exposed pedestal 78 (18) may also include heating at least the braze material 
92 to cause the braze material 92 to join to coversheet 58 and at least one exposed pedestal 
78. For example, at least the braze material 92 may be heated to a temperature between 

about 1,500 °F (about 815 °C) and about 2,400 °F (about 1315 °C) to cause the braze 

material 92 to join to coversheet 58 and at least one exposed pedestal 78. In some examples, 
dual walled component 52 and braze material 92 may be enclosed in a vacuum furnace, and 
both dual walled component 52 and braze material 92 may be heated within the vacuum 
furnace. Vacuum brazing may result in substantial temperature uniformity within dual walled 
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component 52 and braze material 92, which may reduce residual stresses at the interface of 

dual walled component 52 and braze material 92. 

[0044] In some examples, induction heating may be used to heat braze material 92. For 

example, induction heating may be substantially localized to braze material 92, leaving 

substantially all of dual walled component at a lower temperature than the braze temperature. 

Localized heating of braze material 92 using induction heating may reduce dimensional 

nonconformance of dual walled component 52, which may occur if all of dual walled 

component 52 is heated during the brazing technique. 

[0045] After formation of the repaired coversheet portion, stop material 82 may be removed. 

For example, dual walled component 52 may be heated to heat stop material 82 in examples 

in which stop material 82 includes a refractory oxide and a binder. Stop material 82 may be 

heated to a temperature sufficient to burn the binder, creating a powder including the burned 

binder and the refractive oxide. This powder then may be removed, e.g., by flowing a 

pressurized fluid through the cavities between coversheet 58 and spar 74. In other examples, 

such as examples in which stop material 82 includes a refractory metal, a chemical etching 

technique may be used to remove stop material 82. The etchant may be selected to react with 

the refractory metal while not reacting with the parts of dual walled component 52. 

[0046] FIG. 7 is a conceptual and schematic diagram illustrating dual walled component 52 

including a repaired coversheet portion 82 that has been repaired using braze material 92. 

Repaired coversheet portion 82 may be attached to any exposed pedestals 78 and portions of 

coversheet 58 adjacent to repair location 74. 

[0047] As shown in FIG. 7, in some examples, repaired coversheet portion 82 may 

substantially conform to the shape of the previous coversheet in repair location 74 and may 

include an outer surface that is substantially aligned with the outer surface of coversheet 58. 

In some examples, this may be the result of using a braze preform. 

[0048] Additionally or alternatively, the technique of FIG. 1 may include machining repaired 

coversheet portion 82 (20). For example, grinding, polishing, or other machining techniques 

may be used to smooth the interface between repaired coversheet portion 82 and coversheet 

58. In some examples, an adaptive machining technique may be utilized to determine the 
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machining to be performed to smooth the interface between repaired coversheet portion 82 
and coversheet 58. 
[0049] In an adaptive machining technique, a non-contact technique may be used to inspect 
repaired coversheet portion 82 and, optionally, an adjacent portion of coversheet 58, to obtain 
dimensional surface data of repaired coversheet portion 82. In some examples, the non-
contact technique may utilize a coordinate measuring machine (CMM) that determines 
coordinates of points at multiple locations of repaired coversheet portion 82, and, optionally, 
an adjacent portion of coversheet 58. The measured dimensional surface data can include 
any number, or set or multiple sets, of point coordinates that the non-contact technique 
indicates are on the surface of repaired coversheet portion 82, and, optionally, an adjacent 
portion of coversheet 58, at various (different) locations. As will be appreciated, the greater 
the number of points, which can be in the hundreds to millions or more, in a set or multiple 
sets, the more robust the measured dimensional surface data will be in establishing the shape 
(and location) of repaired coversheet portion 82, and, optionally, an adjacent portion of 
coversheet 58. 
[0050] The measured dimensional surface data then can be compared to surface model data 
of dual walled component 52, or at least the portion of coversheet 58 that includes repaired 
coversheet portion 82, and, optionally, the adjacent portion of coversheet 58 to generate a 
compromise surface model. The surface model data can include any suitable mathematical 
model, for example, in the form of one or more curves or surfaces, including splines or non­
uniform rational basis splines (NURBS), for example, that represent (model) the airfoil spar 
surface. In some examples, the surface model data can include a design intent surface of dual 
walled component 52, defined by, for example, CAD spline knots. In some examples, the 
design intent surface can represent the ideal surface of dual walled component 52, that is the 
"perfect world" representation of the component surface, before, for example, the 
consideration of tolerances. 

[0051] In some examples, the surface model data may be modified to arrive at the 
compromise surface model by performing a six degree of freedom (DOF) best-fit of surface 
model data to the measured dimensional surface data. In some examples, the surface model 
data may be best-fit to the measured dimensional surface data to account for possible 
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misalignment caused by, for example, uncertainty in the orientation of dual walled 
component 52 during measurement of the dimensional surface data. Alternatively, the 
measured dimensional surface data may be best-fit to the surface model data to arrive at the 
compromise surface model. 
[0052] In some examples, the compromise surface model may be determined using any 
suitable numerical analysis. For example, a weighted nonlinear least squares minimization to 
rotate and translate the surface model data to arrive at the compromise surface model. 
Further, any suitable techniques for solving multidimensional nonlinear problems can be 
employed; non-limiting examples include Newton-Raphson, sequential over-relaxation, 
genetic algorithms, gradient methods, among others. 
[0053] Once the compromise surface model has been determined, repaired coversheet 
portion 82 and adjacent portions of coversheet 58 may be machined based on the 
compromise surface data. 
[0054] In some examples, the technique of FIG. 1 may optionally include forming coating 60 
on repaired coversheet portion 82 and any other exposed outer surface of coversheet 58 (22). 
In some examples, coating 60 on repaired coversheet portion 82 may be the substantially the 
same as (e.g., the same as or nearly the same as) coating 60 on coversheet 58. In other 
examples, coating 80 on repaired coversheet portion 82 may be different than coating 60 on 
coversheet 58. Regardless, in some examples, coating 60 may be a thermal barrier coating 
and may include a bond layer and at least one thermally insulative layer. 
[0055] In some examples, the technique of FIG. 1 may optionally include forming film 
cooling holes 62 in repaired coversheet portion 82 (24). Forming film cooling holes 562 may 
utilize mechanical working, such as drilling, energy drilling, such as laser drilling, or the like. 
In some examples, film cooling holes 62 may be formed at locations corresponding to 
locations of previous cooling holes in damaged portion 64. In this way, the technique of 
FIG. 1 may utilize a braze material to repair coversheet 58 and, optionally, at least one 
pedestal of plurality of pedestals 56. 
[0056] As will be appreciated, in these ways a braze material may be used to repair 
coversheets and, optionally, pedestals of dual walled components, such as combustor liners 
or gas turbine engine blades. This may facilitate repair of dual walled components rather 
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than requiring damaged dual walled components to be discarded and replaced with new dual 
walled components, thus providing cost savings. 
[0057] Various examples have been described. These and other examples are within the 
scope of the following claims. 

14 



CLAIMS: 

1. A method for repairing a dual walled component comprising a spar comprising a 
plurality of pedestals and a coversheet attached to the plurality of pedestals, the method 
comprising: 

removing a damaged portion of the coversheet from the dual walled component to 
expose a plurality of exposed pedestals and define a repair location and an adjacent 
coversheet portion; 

filling space between the plurality of exposed pedestals with a stop material, wherein 
the stop material defines a surface substantially aligned with a pedestal-contacting surface of 
the adjacent coversheet portion; 

positioning a braze material on the surface of the stop material; and 
attaching the braze material to the plurality of exposed pedestals and adjacent 

coversheet portion to form a repaired coversheet portion. 

2. The method of claim 1, wherein the braze material comprises a braze preform. 

3. The method of claim 2, further comprising machining the braze preform to 
substantially conform to a shape of the coversheet at the repair location prior to the 
coversheet being damaged. 

4. The method of claim 3, further comprising: 
inspecting the damaged portion using a non-contact inspection method to obtain 

dimensional surface data of the damaged portion; 

generating a compromise surface model based on a comparison between the 
dimensional surface data and a surface model; and 

machining the braze preform based on the compromise surface model. 
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5. The method of claim 1, wherein the braze material comprises at least one of a braze 

alloy or a wide gap braze alloy, and wherein positioning the braze material on the surface of 

the stop material comprises spreading the at least one of a braze alloy or a wide gap braze 

alloy on the surface of the stop material. 

6. The method of any one of claims 1 to 5, wherein the repaired coversheet portion 

comprises an alloy substantially similar to the alloy of the adjacent coversheet portion. 

7. The method of any one of claims 1 to 5, wherein the repaired coversheet portion 

comprises an alloy different than the alloy of the adjacent coversheet portion. 

8. The method of any one of claims 1 to 7, wherein removing the damaged portion of 

the coversheet comprises removing at least a damaged portion of at least one pedestal of the 

plurality of pedestals, wherein the coversheet is attached to the at least one pedestal prior to 

removing the damaged portion of the coversheet. 

9. The method of any one of claims 1 to 8, wherein removing the damaged portion of 

the coversheet comprises removing an undamaged portion of the coversheet, wherein the 

undamaged portion of the coversheet is adjacent to the damaged portion of the coversheet. 

10. The method of any one of claims 1 to 9, further comprising machining the repaired 

coversheet portion to substantially conform to a shape of the coversheet at the repair location 

prior to the coversheet being damaged. 

11. The method of claim 10, further comprising: 

inspecting the repaired coversheet portion using a non-contact inspection method to 

obtain dimensional surface data of the repaired coversheet portion; 

generating a compromise surface model based on a comparison between the 

dimensional surface data and a surface model; and 

machining the repaired coversheet portion based on the compromise surface model. 
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12. The method of any one of claims 1 to 11, further comprising: 
forming at least one film cooling hole in the repaired portion of the coversheet. 

13. The method of any one of claims 1 to 12, further comprising: 
forming a thermal barrier coating on at least the repaired portion of the coversheet. 

14. A dual walled component comprising: 
a spar comprising a plurality of pedestals; 
a coversheet attached to a first set of pedestals from the plurality of pedestals; and 
a repaired coversheet portion attached to a second set of pedestals from the plurality 

of pedestals and to the coversheet, wherein the repaired coversheet portion includes a braze 

material. 

15. The dual walled component of claim 14, wherein the repaired coversheet portion 
comprises at least one of a braze alloy or a wide gap braze alloy. 

16. The dual walled component of claim 14 or 15, wherein the coversheet comprises a 
first alloy, and wherein the repaired coversheet portion comprises a second, different alloy. 

17. The dual walled component of claim 14 or 15, wherein the coversheet and the 
repaired coversheet portion comprises the same alloy. 

18. The dual walled component of any one of claims 14 to 17, wherein the coversheet and 
the repaired coversheet portion comprise a plurality of film cooling holes. 

19. The dual walled component of any one of claims 14 to 18, further comprising a 
thermal barrier coating on the coversheet and the repaired coversheet portion. 
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20. The dual walled component of any one of claims 14 to 19, further comprising a gas 
turbine engine component, wherein the gas turbine engine component comprises the spar, the 
coversheet, and the repaired coversheet portion. 
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