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Description

BACKGROUND

[0001] The present disclosure relates generally to a
remanufactures process and, more particularly, to a re-
pair process for aluminum fan blades.
[0002] Gas turbine engines, such as those that power
modern commercial and military aircraft, generally in-
clude a fan section, a compressor section to pressurize
an airflow, a combustor section to burn a hydrocarbon
fuel in the presence of the pressurized air, and a turbine
section to extract energy from the resultant combustion
gases.
[0003] The fan section often includes aluminum fan
blades designed with a multi-layer polyurethane erosion
coating to protect both sides of the airfoil from operational
erosion and subsequent corrosion. The erosion coatings
sustain erosion, FOD and local damage in service, but
there is only minimal repair capability for these coatings.

SUMMARY

[0004] A method according to one disclosed non-lim-
iting embodiment of the present disclosure e.g. a method
for repairing a component or a multi-layer polyurethane
erosion coating can include applying a paint primer onto
a substrate of a flowpath surface; and applying a filled
epoxy paste to the paint primer.
[0005] A further embodiment of the present disclosure
may include, wherein the method is applied to a local
area.
[0006] A further embodiment of the present disclosure
may include, wherein the method provides for a local
repair to an erosion coating on a flowpath surface.
[0007] A further embodiment of the present disclosure
may include, wherein the method provides for a local
repair to an airfoil surface of a fan blade.
[0008] A further embodiment of the present disclosure
may include finishing the filled epoxy paste.
[0009] A component according to one disclosed non-
limiting embodiment of the present disclosure can include
a local area of missing erosion coating with a filled epoxy
paste over a substrate that forms an airfoil surface.
[0010] A further embodiment of the present disclosure
may include, wherein the substrate is aluminum.
[0011] A further embodiment of the present disclosure
may include a paint primer between the filled epoxy paste
and the substrate.
[0012] A further embodiment of the present disclosure
may include, wherein the paint primer is a corrosion in-
hibiting paint primer.
[0013] A further embodiment of the present disclosure
may include a component obtained by the methods as
herein described.
[0014] The foregoing features and elements may be
combined in various combinations without exclusivity,
unless expressly indicated otherwise. These features

and elements as well as the operation of the invention
will become more apparent in light of the following de-
scription and the accompanying drawings. It should be
understood, however, the following description and
drawings are intended to be exemplary in nature and
non-limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Various features will become apparent to those
skilled in the art from the following detailed description
of the disclosed non-limiting embodiment. The drawings
that accompany the detailed description can be briefly
described as follows:

Figure 1 is a general schematic view of an exemplary
component as a representative workpiece;

Figure 2 is an expanded cross section of the com-
ponent illustrating the OEM coating system; and

Figure 3 is an expanded cross section of a repair to
the component illustrating the repair coating system

DETAILED DESCRIPTION

[0016] Figure 1 schematically illustrates a general per-
spective view of an exemplary component 20, e.g., a fan
blade with a multi-layer erosion coating system for a gas
turbine engine. It should be appreciated that although a
particular component type is illustrated in the disclosed
non-limiting embodiment, other components with a multi-
layer erosion coating system such as a part in the air-
stream of the engine with an erosion resistant coating,
more specifically an airfoil, and even more specifically,
a guide vane or a fan blade will also benefit herefrom.
[0017] With reference to Figure 2, a cross-section of
the component 20 is illustrated for an aluminum substrate
30 such as a 2000, 6000, or 7000 series aluminum with
a multi-layer coating 35. It should be appreciated other
materials such as titanium may be provided. The coating
35 includes a phosphoric acid anodize layer 40, a corro-
sion inhibiting epoxy bond primer 50, a corrosion inhib-
iting paint primer 60, and an elastomeric erosion coating
70 such as a urethane or fluoroelastomer as the outer
layer. It should be appreciated that various materials may
be utilized in accords with this layer structure.
[0018] With reference to Figure 3, a local repair 100
for the component 20 may be performed on an airflow
surface. That is, the local repair of damage may be per-
formed in response to damage into the erosion coating
system 35 and as deep as the aluminum substrate 30.
The local repair 100 may be initiated by abrading thru
some or all layers in the erosion coating system and may
be as deep as the aluminum substrate 30 or for damage
that has reached down to the aluminum substrate 30.
The erosion coating system adjacent to the damage may
be abraded, feathered or otherwise prepared and
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cleaned with, for example aluminum oxide and an ace-
tone wipe to provide for adhesion of the repair coating
system.
[0019] Next, the corrosion inhibiting paint primer 60 is
applied over the aluminum substrate 30. The corrosion
inhibiting paint primer 60 provide corrosion protection to
the aluminum substrate 30 and also facilitates receipt of
a filled epoxy paste 200 such as Duralco 4525 manufac-
tured by Cotronics Corp., of Brooklyn NY USA. It is rec-
ognized that for other composite or metallic substrates,
the paint primer may not need to provide corrosion pro-
tection to the substrate and the use of the primer layer
may be optional or a non-corrosion inhibiting primer may
be utilized. The epoxy paste provides for relatively faster
thickness build rates than elastomeric coating material
options facilitating faster overall repair process times.
The filled epoxy paste 200 may then be sanded or oth-
erwise finished to provide an acceptable flowpath sur-
face.
[0020] The filled epoxy paste 200 facilitates field re-
pairs, provides erosion protection and protects primer
layers within the repair coating system.
[0021] The use of the terms "a," "an," "the," and similar
references in the context of description (especially in the
context of the following claims) are to be construed to
cover both the singular and the plural, unless otherwise
indicated herein or specifically contradicted by context.
The modifier "about" used in connection with a quantity
is inclusive of the stated value and has the meaning dic-
tated by the context (e.g., it includes the degree of error
associated with measurement of the particular quantity).
All ranges disclosed herein are inclusive of the endpoints,
and the endpoints are independently combinable with
each other. It should be appreciated that relative posi-
tional terms such as "forward," "aft," "upper," "lower,"
"above," "below," and the like are with reference to the
normal operational attitude of the vehicle and should not
be considered otherwise limiting.
[0022] Although the different non-limiting embodi-
ments have specific illustrated components, the embod-
iments of this invention are not limited to those particular
combinations. It is possible to use some of the compo-
nents or features from any of the non-limiting embodi-
ments in combination with features or components from
any of the other non-limiting embodiments.
[0023] It should be appreciated that like reference nu-
merals identify corresponding or similar elements
throughout the several drawings. It should also be ap-
preciated that although a particular component arrange-
ment is disclosed in the illustrated embodiment, other
arrangements will benefit herefrom.
[0024] Although particular step sequences are shown,
described, and claimed, it should be appreciated that
steps may be performed in any order, separated or com-
bined unless otherwise indicated and will still benefit from
the present disclosure.
[0025] The foregoing description is exemplary rather
than defined by the limitations within. Various non-limiting

embodiments are disclosed herein, however, one of or-
dinary skill in the art would recognize that various mod-
ifications and variations in light of the above teachings
will fall within the scope of the appended claims. It is
therefore to be appreciated that within the scope of the
appended claims, the disclosure may be practiced other
than as specifically described. For that reason the ap-
pended claims should be studied to determine true scope
and content.

Claims

1. A method, comprising:

applying a paint primer onto a substrate of a flow-
path surface; and
applying a filled epoxy paste to the paint primer.

2. The method as recited in claim 1, wherein the method
is applied to a local area.

3. The method as recited in claim 1 or claim 2, wherein
the method provides for a local repair to an erosion
coating on a flowpath surface.

4. The method as recited in any preceding claim,
wherein the method provides for a local repair to an
airfoil surface of a fan blade.

5. The method as recited in any preceding claim, further
comprising finishing the filled epoxy paste.

6. The method as recited in any preceding claim where-
in the method provides for repair of a multi-layer poly-
urethane erosion coating.

7. A component comprising:

a local area of missing erosion coating with a
filled epoxy paste over a substrate that forms an
airfoil surface.

8. The component as recited in claim 7, wherein the
substrate is aluminum.

9. The component as recited in claim 7 or claim 8, fur-
ther comprising a paint primer between the filled
epoxy paste and the substrate.

10. The component as recited in any one of claims 7-9
wherein said component is a gas turbine engine
component.

11. The component as recited in claim 10 wherein said
component is a part in the airstream of the engine.

12. The component as recited in any one of claims 7 to
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11 wherein said component is an airfoil.

13. The component as recited in any one of claims 7 to
12 wherein said component is a guide vane or a fan
blade.

14. The component as recited in any one of claims 7 to
13 wherein the erosion coating is a multi-layer poly-
urethane erosion coating.
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