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METHOD FOR WORKING OF COMBUSTOR FLOAT WALL PANELS

Field of the Disclosure

[0001] The present disclosure relates generally to gas turbine engines and, more particularly, to a

method for working combustor float wall panels of a gas turbine engine.

Background of the Disclosure

[0002] The combustor of a gas turbine engine mixes and ignites compressed air with fuel,
generating hot combustion gases. These hot combustion gases are then directed by the
combustor to the turbine section of the engine where power is extracted from the hot gases. The
walls of a combustor are lined with float wall panels that protect the body of the combustor liner
from damage due to exposure with the hot gases.

[0003] Each float wall panel has several cooling pins to offset the float wall panel from the
combustor wall, providing a channel of airflow for cooling. The cooling pins also provide
increased surface area for heat transfer from the float wall panel to the cooling airflow channel.
During engine service operation, the combustor has to withstand extremely high temperatures,
oxidizing, corrosive and erosive conditions, all of which can damage the float wall panel and
cooling pins attached to the float wall panel of the combustor. Typically, when the combustor
float wall panel becomes burnt or damaged, it is discarded and replaced with a whole new panel.
[0004] Thus, there exists a need for a reliable method to repair combustor float wall panels.
This invention is directed to solving this need and others, thus providing a way to repair, or
otherwise work, a combustor float wall panel, thereby reducing the costs involved in working or

maintaining gas turbine engines.
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Summary of the Disclosure

[0005] According to one embodiment of the present disclosure, a method for working a
combustor float wall panel is disclosed. The method may comprise providing a supplemental
body of a combustor float wall panel, and attaching at least one cooling pin to the supplemental
body.

[0006] According to another embodiment, a method for working a combustor float wall panel of
a gas turbine engine is disclosed. The method may comprise separating a combustor float wall
panel from a combustor of a gas turbine engine, providing a supplemental body to the combustor
float wall panel, attaching at least one cooling pin to the supplemental body; and returning the
combustor float wall panel to the combustor of the gas turbine engine.

[0007] According to yet another embodiment, another method for working a combustor float
wall panel is disclosed. The method may comprise cutting out a portion of a combustor float
wall panel, filling the area of the combustor float wall panel where the portion was cut out with
weld material, blending the contour of the filled area to match the contour of the existing
combustor float wall panel, and attaching at least one cooling pin to the filled area, said pin may
be longer than the existing cooling pins of the combustor float wall panel. The method may
further comprise trimming the at least one cooling pin to match the length of the existing cooling
pins.

[0008] These and other aspects and features of the disclosure will become more readily apparent
upon reading the following detailed description when taken in conjunction with the

accompanying drawings.
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Brief Description of the Drawings

[0009] FIG. 1 is an exemplary flowchart outlining the method of working or repairing a
combustor float wall panel according to one embodiment of the present disclosure;

[0010] FIG. 2 is a front view of the inner surface of a combustor float wall panel that may be
damaged;

[0011] FIG. 3 is a front view of the inner surface of the combustor float wall panel of FIG. 2
with a portion removed;

[0012] FIG. 4 is a front view of the inner surface of a combustor float wall panel of FIG. 3 with a
supplemental body provided;

[0013] FIG. 5 is a side view of a combustor float wall panel showing the tooling of a percussion
welding machine attaching a cooling pin;

[0014] FIG. 6 is a side view of the combustor float wall panel of FIG. 5 with the cooling pin
attached; and

[0015] FIG. 7 is a side view of the combustor float wall panel of FIG. 6 with the attached
cooling pin trimmed.

[0016] While the present disclosure is susceptible to various modifications and alternative
constructions (i.e. maybe a manufacturing or repair technic), certain illustrative embodiments
thereof, will be shown and described below in detail. It should be understood, however, that
there is no intention to be limited to the specific embodiments disclosed, but on the contrary, the
intention is to cover all modifications, alternative constructions, and equivalents along within the

spirit and scope of the present disclosure.
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Detailed Description

[0017] Referring now to the drawings, and with specific reference to Figure 1, in accordance
with the teachings of the disclosure, an exemplary flowchart outlining a method for work or
repair of a gas turbine engine combustor float wall panel that may be damaged is shown.

Starting at step 2, the combustor float wall panel may be separated from the combustor of the gas
turbine engine. As shown in Figure 2, a combustor float wall panel 20 may comprise a plurality
of cooling pins 22 extending outwardly from a body 24. For exemplary purposes only, the body
24 of the combustor float wall panel 20 may be made of, including but not limited to, cast nickel
based super-alloys, while the cooling pins 22 may be made of, including but not limited to, cast
or wrought nickel based alloys. Other materials for the body 24 and cooling pins 22 are certainly
possible. The cooling pins 22 may, for example, have a diameter anywhere within the inclusive
range of, including but not limited to, 0.020 inches to 0.060 inches and a length anywhere within
the inclusive range of, including but not limited to, 0.020 inches to 0.200 inches. By way of
example only, each cooling pin 22 may be, including but not limited to, 0.040 inches in diameter
and 0.080 inches in length. A plurality of large threaded studs 26 may also extend outwardly
from the body 24 for attachment of the combustor float wall panel 20 to the combustor liner (not
shown).

[0018] After engine operation, the combustor float wall panel 20 may incur damage from the
burning of the hot combustion gases, resulting in a portion 28. Although portion 28 is shown as
a semi-circular shape on the edge of the combustor float wall panel 20, it will be understood that
the method of work or repair disclosed herein can be applied to a portion of any shape and any
location on the combustor float wall panel 20. At step 4 (in Figure 1), the portion 28 of the

combustor float wall panel 20 may be removed. As shown in Figure 3, the portion 28 of the
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combustor float wall panel 20 may be cut out in between the cooling pins such that there is no
erosion, corrosion, distressed, or oxidized areas left on the combustor float wall panel 20. After
removing the portion 28, what remains is the existing body 24 and the existing cooling pins 22 of
the combustor float wall panel 20. In addition, the combustor float wall panel 20 has an area 30
where damage may have occurred and the portion 28 removed. The area 30 may be larger than
the area of the portion 28 such that only the existing, parent material of the combustor float wall
panel 20 remains. The combustor float wall panel 20 is then worked or repaired by constructing
area 30 with a supplemental body and cooling pins. It will be understood that the method
disclosed herein may be used for working, manufacturing, and/or repairing a combustor float
wall panel 20. Although the combustor float wall panel 20 is described as having possible
damage, it will be further understood that the method disclosed herein may be applied to working
a combustor float wall panel 20 that is not damaged and may also be applied to manufacturing a
new combustor float wall panel.

[0019] Referring now to Figure 4 and step 6 (Figure 1), a supplemental or replacement body 32
is provided in the area 30 (Figure 3) of the combustor float wall panel 20 where the portion 28
was removed in order to work or restore the body 24 of the combustor wall panel 20 to its
intended shape, size and area. The supplemental body 32 may be provided by filling the area 30
with an appropriate welding filler or material, such as, including but not limited to, nickel or
cobalt based alloys, although other materials are certainly possible. Next at step 8 (Figure 1), the
contour of the supplemental body 32 may be blended to match the contour of the existing body
24. For exemplary purposes only, the supplemental body 32 may be blended by a pneumatic

hand-held grinder, or other suitable means, such that the contour of the supplemental body 32 is
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the same as the contour of the existing body 24. Other suitable means of blending may include,
but not be limited to, machining.

[0020] Referring now to Figure 5, after the supplemental body 32 is provided within the
combustor float wall panel 20, at least one cooling pin 34 may be attached to the supplemental
body 32 at step 10 (Figure 1). For exemplary purposes only, percussion welding may possibly
be used to attach the cooling pin 34 to the supplemental body 32, although other means of
attachment are certainly possible. Percussion welding or stud welding is a resistance welding
technique used to weld large diameter fasteners to rough thick base metals by creating a high
temperature, controlled electric arc between the fastener and base metal to heat the metals to the
melting point of their materials. Once the materials of the fastener and base metal become
molten, pressure is applied and force expelled to join the two pieces together. The use of
percussion welding for micro-applications, such as for the attachment of cooling pins to a
combustor float wall panel in this disclosure, is a new and innovative application of the
percussion welding technique. The combustor float wall panel 20 may be inserted into a
percussion welding machine (not shown). Or in the alternative, percussion welding equipment
may be applied to the location of the combustor float wall panel 20. The percussion welding
machine may have special tooling 36 for holding and attaching a cooling pin 34 to the
supplemental body 32. The special tooling 36 may be adapted for holding and attaching micro-
sized parts having the dimensions of a cooling pin with, including but not limited to, anywhere
between 0.020 inches to 0.060 inches in diameter and anywhere between 0.020 inches to 0.200
inches in length.

[0021] Referring now to Figure 6, the attached cooling pin 34 may have the same diameter as the

existing cooling pins 22, but may be longer than the existing pins 22. At step 12 (Figure 1), after
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the cooling pin 34 is attached to the supplemental body 32, the attached cooling pin 34 may be
trimmed at a top 38 of the pin 34 to match the length of the existing pins 22 on the combustor
float wall panel 20. As shown in Figure 7, the attached cooling pin 34 is trimmed such that the
length of the pin 34 is the same as the length of the existing pins 22. For exemplary purposes
only, the pin 34 may be trimmed by using portable grinding equipment, such as, including but
not limited to, a pneumatic hand-held grinder. Other suitable means for trimming the attached
pin 34 are certainly possible.

[0022] At step 14 (Figure 1), if more cooling pins 34 need to be attached to the supplemental
body 32 and/or existing body 24, then steps 10 and 12 may be repeated consecutively. Each
cooling pin may be individually attached then trimmed before attaching and trimming another
cooling pin. Percussion welding, or other suitable means of attachment, may be used to attach as
many cooling pins to the body as needed to construct the area 30 (Figure 3) such that the
combustor float wall panel 20 may be worked to its intended number, design and pattern of
cooling pins. The number of cooling pins needed may depend on the size of the area 30 on the
combustor float wall panel 20. The placement of the cooling pins 34 on the supplemental body
32 may match the pattern of the existing cooling pins 22 on the existing body 24.

[0023] If at step 14, no more cooling pins 34 need to be attached, then work or repair of the area
of the combustor float wall panel may be complete. Although not shown or described, the
method disclosed herein may also comprise the additional steps of fully or partially removing
various protective coatings (for example, a thermal barrier coating, an aluminide coating, etc.)
and/or reapplying the various coatings during construction without departing from the scope of
this disclosure. In all cases, it is understood that the method disclosed herein results in a solid,

whole combustor float wall panel with a fully constructed body and accompanying cooling pins,
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worked to the intended design requirements. At the last step 16, the worked or repaired
combustor float wall panel is then returned to the combustor of the gas turbine engine, where it
serves as a thermal barrier for the combustor during engine operation.

[0024] Although shown and described as individually attaching then trimming each cooling pin
one-by-one repeatedly, it will be understood that a plurality of cooling pins may be attached in
one step, either separately or simultaneously, then the plurality of cooling pins subsequently
trimmed in a next step without departing from the spirit and scope of the disclosure.
Furthermore, although shown and described as having a length longer than the existing pins 22,
the cooling pin 34 may have the same exact dimensions, for example diameter and length, as the
existing pins 22 prior to attachment to the supplemental body 32, thereby not requiring the
attached pins 34 to be trimmed at step 12. In a further teaching of the disclosure, the method of
working or repairing a combustor float wall panel described herein may also comprise providing
only cooling pins 34 and not a supplemental body 32.

[0025] From the foregoing, it is apparent that the disclosure described is a reliable and cost-
effective method for working or repairing combustor float wall panels that may be damaged. By
innovatively applying the percussion welding technique to the micro-sized pins of a float wall
panel, the method described herein provides the ability to attach cooling pins which are essential
for providing the airflow channel and heat transfer surface area needed to cool the combustor
during engine operation. In so doing, a float wall panel does not have to be discarded but only
reconstructed, thereby lowering the overall cost of work, maintenance and repair of gas turbine
engines.

[0026] While the foregoing detailed description has been given and provided with respect to

certain specific embodiments, it is to be understood that the scope of the disclosure should not be
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limited to such embodiments, but that the same are provided simply for enablement and best
mode purposes. The breadth and spirit of the present disclosure is broader than the embodiments

specifically disclosed and encompassed within the claims appended hereto.
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CLAIMS

What is claimed is:

1. A method for working a combustor float wall panel comprising:
providing a supplemental body of a combustor float wall panel; and

attaching at least one cooling pin to the supplemental body.

2. The method of claim 1, wherein the attached cooling pin is longer than the existing

cooling pins of the combustor float wall panel.

3. The method of claim 2, further comprising trimming the attached cooling pin to match

the length of said pin to the existing pins, after attachment of said pin to the supplemental body.

4. The method of claim 3, further comprising individually attaching each cooling pin and

trimming said cooling pin before attaching and trimming another cooling pin.

5. The method of claim 3, further comprising attaching a plurality of cooling pins to the

supplemental body and subsequently trimming said plurality of cooling pins.

6. The method of claim 1, further comprising attaching as many cooling pins to the
supplemental body as needed to match the pattern of the existing cooling pins on the combustor

float wall panel.

7. The method of claim 1, wherein percussion welding is used to attach the at least one

cooling pin to the supplemental body.

10
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8. The method of claim 1, further comprising blending the contour of the supplemental body

to match the contour of the existing body of the combustor float wall panel.

9. The method of claim 1, wherein the attached cooling pin is between 0.020 inches and

0.060 inches in diameter and between 0.020 inches and 0.200 inches in length.

10. The method of claim 1, further comprising removing a portion of the combustor float
wall panel and providing the supplemental body in the area of the combustor float wall panel

where the portion was removed.

11. A method for working a combustor float wall panel of a gas turbine engine comprising:
separating a combustor float wall panel from a combustor of a gas turbine engine;
providing a supplemental body to the combustor float wall panel;
attaching at least one cooling pin to the supplemental body; and

returning the combustor float wall panel to the combustor of the gas turbine

engine.

12. The method of claim 11, wherein percussion welding is used for attachment of the at least

one cooling pin to the supplemental body.

13. The method of claim 11, wherein the attached cooling pin is longer than the existing

cooling pins of the combustor float wall panel.

14. The method of claim 13, further comprising trimming the attached cooling pin to match

the length of said pin to the existing pins, after attachment of said pin to the supplemental body.

11
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15. The method of claim 14, further comprising individually attaching each cooling pin and

trimming said pin before attaching and trimming another cooling pin.

16. The method of claim 15, further comprising using percussion welding to attach as many
cooling pins to the supplemental body as needed to match the pattern of the existing cooling pins

on the combustor float wall panel.

17. The method of claim 11, wherein the attached cooling pin is between 0.020 inches and

0.060 inches in diameter and is between 0.020 inches and 0.200 inches in length.

18. The method of claim 17, further comprising removing a portion of the combustor float
wall panel and providing the supplemental body in the area of the combustor float wall panel

where the portion was removed.

19. A method for working a combustor float wall panel comprising:
cutting out a portion of a combustor float wall panel;

filling the area of the combustor float wall panel where the portion was cut out

with weld material;

blending the contour of the filled area to match the contour of the existing

combustor float wall panel;

attaching at least one cooling pin to the filled area, said pin being longer than the

existing cooling pins of the combustor float wall panel; and

trimming the at least one cooling pin to match the length of the existing cooling

pins.

12
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20. The method of claim 19, wherein percussion welding is used to attach as many cooling

pins to the filled area as needed.

13
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