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FAN CASE LINER REMOVAL WITH EXTERNAL HEAT MAT

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and the benefit of U.S. Provisional
Patent Application Number 62/084,341, filed 25 November 2014, the disclosure
of which is now expressly incorporated herein by reference.

FIELD OF THE DISCLOSURE
[0002] The present disclosure is related to repairing a fan case liner in a

gas turbine engine, and particularly to a method of replacing a fan case liner

panel.
BACKGROUND
[0003] Gas turbine engines used in aircraft often include a fan assembly

that is driven by an engine core to push air through the engine and provide thrust
for the aircraft. A typical fan assembly includes a fan rotor having blades and a
fan case that extends around the blades of the fan rotor. During operation, the
fan blades of the fan rotor are rotated to push air through the engine. The fan
case both guides the air pushed by the fan blades and provides a protective
band that blocks fan blades from being thrown out of the fan assembly in case of
a blade-off event in which a fan blade is released from the fan rotor.

[0004] Fan cases may optionally include sound attenuation devices
(sometimes called dampers), and composite reinforcements (sometimes called
fan case liners or fan track liners). Composite reinforcements, or fan case liners,
are generally used to strengthen the fan cases and may be coupled to the
metallic shrouds with adhesives.

SUMMARY
[0005] The present disclosure may comprise one or more of the following
features and combinations thereof.
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According to an aspect of the present disclosure, a method of
replacing a fan case liner in a fan case may include applying heat to a portion of
an exterior surface of a fan case to soften an adhesive layer bonding a first fan
case liner panel to an inner surface of the fan case, removing the first fan case
liner panel and adhesive residue from the fan case to produce an undisrupted
inner surface of the fan case, and bonding a second fan case liner panel to the
undisrupted inner surface of the fan case. The step of applying heat to the
portion of the exterior of the fan case is performed on the portion of the fan case
containing the first fan case liner panel.

[0006] In some embodiments, applying heat to the portion of the exterior of
the fan case includes arranging a heating element along the exterior surface of
the fan case and providing electricity to the heating element to heat the adhesive
layer to a debonding temperature. In another embodiment, the heating element
comprises a flexible silicon heating mat. In another embodiment, the portion of
the exterior surface of the fan case overlies the first fan case liner panel. In yet
another embodiment, the debonding temperature is about 150 °C to about 160
°C. In some embodiments, the fan case is held at the debonding temperature for
about five minutes to about one hour.

[0007] In some embodiments, removing the first fan case liner panel
includes prying the first fan case liner panel from the fan case. In another
embodiment, removing the adhesive residue includes applying a solvent and
manually removing the adhesive residue. lllustratively, manually removing the
adhesive residue from the inner surface of the fan case can be performed with a
scraper.

[0008] In some embodiments, bonding the second fan case liner panel
includes applying an unbonded adhesive layer to the undisrupted inner surface of
the fan case and bonding the second fan case liner panel to the unbonded
adhesive layer and the undisrupted inner surface. In an embodiment, heating the
exterior surface of the fan case can bond the second fan case liner panel to the

fan case.
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[0009] In some embodiments, a method further includes removing edge
and fastener fillers prior to applying heat to the exterior surface of the fan case.
[0010] In some embodiments, the fan case liner panel includes a bonding
layer, a surface layer, and a core layer arranged to extend between and
interconnect the bonding layer and the surface layer. In an embodiment, the
adhesive layer is located between the bonding layer of the fan case liner panel
and the inner surface of the fan case. In an embodiment, the adhesive layer
comprises a polysulphide adhesive. In an alternative embodiment, the adhesive
layer comprises a polythioether adhesive.

[0011] In some embodiments, the fan case includes a plurality of fan case
liner panels arranged in a ring along the inner surface of the fan case to
circumferentially surround a fan included in a gas turbine engine .

[0012] According to another aspect of the present disclosure, a method of
replacing a fan case liner in a fan case may include applying heat to an exterior
surface of a fan case to soften an adhesive bonding a first fan case liner panel to
an inner surface of the fan case, removing the first fan case liner panel and
adhesive residue from the fan case to produce an undisrupted surface of the fan
case, and bonding a second fan case liner panel to the undisrupted surface of
the fan case. In some embodiments, applying heat to the exterior of the fan case
is performed on a portion of the fan case containing the first fan case liner panel,
the first fan case liner panel includes a bonding layer, a surface layer, a core
layer arranged to extend between and interconnect the bonding layer and the
surface layer, and an adhesive layer located between the bonding layer of the
first fan case liner panel and the inner surface of the fan case.

[0013] According to another aspect of the present disclosure, a
replaceable fan case liner system for a gas turbine engine may include a ring-
shaped fan case, a heat source, and a fan case liner system. The ring-shaped
fan case can be arranged to surround circumferentially a fan. The heat source
can be arranged to extend along the exterior surface of the ring-shaped fan case.
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The fan case liner system can be configured to extend around an inner surface of
the ring-shaped fan case between the fan and the ring-shaped fan case.

[0014] In some embodiments, the fan case liner system includes a fan
case liner panel coupled to the ring-shaped fan case that forms a continuous ring
on the inner surface of the ring-shaped fan case and the fan case liner panel is
configured to bond to the inner surface of the ring-shaped fan case.

[0015] In some embodiments, the fan case liner system further includes an
adhesive layer located between the fan case liner panel and the inner surface of
the ring-shaped fan case.

[0016] These and other features of the present disclosure will become
more apparent from the following description of the illustrative embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Fig. 1 is a cutaway view of a gas turbine engine including a fan
case showing that the fan case surrounds fan blades included in a fan assembly
and showing that the fan case includes an annular outer shroud and a fan case
liner formed by a number of segments positioned between the fan blades and the
annular outer shroud;

[0018] Fig. 2 is a cross-sectional view of a portion of the fan case showing
a fan case liner panel coupled to the fan case;

[0019] Fig. 3 is a perspective view of a fan case showing a first section of
the fan case liner;

[0020] Fig. 4 is a perspective view of a fan case showing that a first
section of the fan case liner can be removed;

[0021] Fig. 5 is a series of perspective views showing some of the steps
for replacing a first fan case liner panel of the fan case liner;

[0022] Fig. 5a shows a first fan case liner panel;
[0023] Fig. 5b shows the removal of a first fan case liner panel;
[0024] Fig. 5¢ shows a second fan case liner panel positioned to be added

to the location vacated by the first section of the fan case liner;
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[0025] Fig. 5d shows a repaired fan case liner with the second fan case
liner panel in the section where the first fan case liner panel was previously
located; and

[0026] Fig. 6 is a diagrammatic chart of a fan case liner panel replacement
method in accordance with the present disclosure.

DETAILED DESCRIPTION OF THE DRAWINGS

[0027] For the purposes of promoting an understanding of the principles of
the disclosure, reference will now be made to a number of illustrative
embodiments illustrated in the drawings and specific language will be used to
describe the same.

[0028] A gas turbine engine 10 in accordance with the present disclosure
is shown in Fig. 1. The gas turbine engine 10 includes an engine core 12, a fan
assembly 14, and a fan case 16. The fan case 16 is arranged to surround the
fan blades 18 of the fan assembly 14 to minimize escape of a fan blade 18 in the
event of that a fan blade 18 is thrown off of a fan rotor 20 during the operation of
the gas turbine engine 10.

[0029] The fan case 16 includes an annular outer shroud 22 and a fan
case liner 24 as shown in Figs. 1-5. The fan case 16 is ring shaped and
surrounds a central axis 26 to locate the fan assembly 14 between a front end 28
of the fan case 16 and a rear end 29 of the fan case 16. The fan case liner 24 is
arranged along an inner radial surface 30 of the annular outer shroud 22 and is
configured to reinforce the annular outer shroud 22. The fan case liner 24 can
circumferentially distribute forces during a blade-off event around the annular
outer shroud 22 to prevent escape of the fan blade 18 from the fan case 16.
[0030] The fan case liner 24 includes a plurality of fan case liner panels
32, an adhesive layer 34, and optionally fasteners 36, as shown in Fig. 2. The
fan case liner panels 32 are arranged to form a continuous ring along the inner
radial surface 30 of the annular outer shroud 22, as shown in Figs. 1, 3, and 4.
The adhesive layer 34 is arranged to extend between and interconnect the fan
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case liner panel 32 and the inner radial surface 30. The fasteners 36 cooperate
with the adhesive layer 34 to couple the fan case liner panel 32 to the fan case
16.

[0031] A fan case liner panel 32, sometimes called a fan track liner, may
become deficient during the use of the gas turbine engine 10 and require
replacement, as shown in Fig. 3. lllustratively, a first fan case liner panel 32 of
the fan case liner 24 can be removed without removing other fan case liner
panels 32, as shown in Fig. 4. After removing the first fan case liner panel 32, a
second fan case liner panel 32 can be installed.

[0032] A method 100 for repairing the fan case liner 24 is shown in Figs. 5
and 6. Individual fan case liner panels 32 can be replaced by following method
100 without damaging the fan case 16, as shown in Figs. 3 and 4. The method
100 of repairing the fan case liner 24 can include the step 110 of applying heat to
the portion of the outer radial surface 54 of the fan case 16 that overlies the fan
case liner panel 32 that will be removed, as shown in Fig. 5A, the step 120 of
removing the first fan case liner panel 32 from the inner radial surface 30 of the
fan case 16, as shown in Fig. 5B, and the step 130 of bonding a second fan case
liner panel 32 to the inner radial surface 30, as shown in Fig. 5C and 6.

[0033] The fan case liner panel 32 includes a bonding layer 38, a surface
layer 40, and a core layer 42, as shown in Fig. 2. The bonding layer 38 is
located between the core layer 42 and the inner radial surface 30 of the fan case
16. The surface layer 40 is coupled to the core layer 42 and is arranged to form
an outer surface 44 of the fan case liner 24. The core layer 42 is arranged to
extend between and interconnect the bonding layer 38 and the surface layer 40.
[0034] lllustratively, the surface layer 40 of the fan case liner panel 32
provides the outer surface 44, as shown in Figs. 1 and 2. In an embodiment, the
surface layer 40 comprises a composite material. In another embodiment, the
surface layer 40 is aramid polymer.

[0035] The core layer 42 is located between the bonding layer 38 and the
surface layer 40. In an embodiment, the core layer 42 comprises a honeycomb
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material. In another embodiment, the core layer 42 comprises an aluminum
honeycomb material.

[0036] The bonding layer 38 is located between the core layer 42 and the
inner radial surface 30 of the fan case 16, as shown in Fig. 2. In an embodiment,
the bonding layer 38 comprises a glass fiber material. In another embodiment,
the bonding layer 38 comprises a carbon fiber material.

[0037] The fan case liner panel 32 can be coupled to the inner radial
surface 30 of the annular outer shroud 22 with an adhesive layer 34. The
adhesive layer 34 is located between the bonding layer 38 and the inner radial
surface 30. In an embodiment, the adhesive layer 34 comprises a polysulphide
adhesive. In another embodiment, the adhesive layer 34 comprises a
polythioether adhesive. While polysulphide and polythioether adhesives are
described, it should be understood that adhesive layer 34 may comprise any
suitable adhesive.

[0038] The bonding strength of the adhesive can be weakened by heating
to a debonding temperature. The debonding temperature is chosen so no
damage occurs to the neighboring fan case liner panels 32 or to the fan case 16.
The debonding temperature may be one of the following values: about 100 °C,
about 110 °C, about 120 °C, about 130 °C, about 140 °C, about 145 °C, about
150 °C, about 155 °C, about 160 °C, about 165 °C, about 170 °C, about 180 °C,
about 190 °C, and about 200 °C. In an embodiment, the debonding temperature
range can be selected from the following ranges, about 100 °C to about 200 °C,
about 120 °C to about 200 °C, about 130 °C to about 200 °C, about 130 °C to
about 180 °C, about 130 °C to about 170 °C, about 140 °C to about 160 °C, and
about 150 °C to about 160 °C. In an embodiment, the debonding temperature of
the adhesive layer 34 is 150 °C.

[0039] The bonding strength of the adhesive can be weakened by heating
to a debonding temperature for the duration of a debonding time. The debonding
time is chosen so no damage occurs to the neighboring fan case liner panels 32
or to the fan case 16. The duration of the debonding time can depend on the
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debonding temperature. Also, the duration of the debonding time can depend on
the thickness of fan case 16. For example, if a fan case 16 is relatively thin, the
debonding time will be shorter than if fan case 16 is relatively thick. The
debonding temperature may be one of the following values: about 1 minute,
about 2 minutes, about 3 minutes, about 4 minutes, about 5 minutes, about 10
minutes, about 15 minutes, about 20 minutes, about 25 minutes, about 30
minutes, about 35 minutes, about 45 minutes, about 1 hour, about 2 hours and
about 3 hours. The debonding time of the adhesive may fall within one of many
different ranges. In an embodiment, the debonding time range can be selected
from the following ranges, about 1 minute to about 3 hours, about 1 minute to
about 2 hours, about 1 minute to about 1 hour, about 5 minutes to about 1 hour,
about 5 minutes to about 45 minutes, about 10 minutes to about 45 minutes, and
about 15 minutes to about 30 minutes.

[0040] The fan case liner panel 32 can include a forward section 46 having
a first thickness and a rearward section 48 having a greater second thickness, as
shown in Fig. 2. In an embodiment, the forward section 46 and the rearward
section 48 have the same thickness so that the fan case liner panel 32 has a
uniform thickness. lllustratively, the adhesive layer 34 is located between the
rearward section 48 and the fan case 16. The forward section 46 is formed to
include an aperture 45 located between the fan case 16 and the forward section
46 so that no adhesive layer 34 is between the forward section 46 and the inner
radial surface 30.

[0041] The fasteners 36 secure the fan case liner panel 32 to the fan case
16, as shown in Fig. 2. The forward section 46 and the rearward section 48 are
formed to include apertures 47,49 configured to receive the fasteners 36.
lllustratively, the fastener 36 is a bolt, however any fastener suitable for securing
the fan case liner panel 32 to the fan case 16 can be used, such as a screw or a
rivet. In another embodiment in accordance with the present disclosure, the fan
case liner panel 32 does not include apertures 47,49 and is secured to the fan
case 16 only with an adhesive layer.
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[0042] A heat source 52 is used for heating the adhesive layer 34 to a
debonding temperature, as shown in Fig. 2. The heat source 52 is configured to
apply heat to the portion of the fan case 16 containing the fan case liner panel 32
to be removed. It should be understood that heat source 52 can be configured to
apply heat to any number of fan track liner panels 32 so that multiple fan case
liner panels 32 can be removed simultaneously. The heat source 52 is arranged
along an outer radial surface 54 of the fan case 16. In an embodiment, the heat
source 52 is a heating element. In another embodiment, the heat source 52 is a
silicon heat mat. In yet another embodiment, the heat source 52 is a flexible
silicon heat mat. lllustratively, in some embodiments the heat source can be a
hot air blower or a radiant lamp. In one aspect, electricity can be applied to the
heat source 52 to produce heat. The flexible silicon heating mat can be
configured to match the area of the first fan case liner panel 32 requiring
removal.

[0043] A method 100 of repairing the fan case liner 24 includes the step
110 of applying heat to a portion of the outer radial surface 54 of the fan case 16,
the step 120 of removing the first fan case liner panel 32 from the inner radial
surface 30 of the fan case 16, and the step 130 of bonding a second fan case
liner panel 32 to the inner radial surface 30, as shown in Figs. 5 and 6. In an
embodiment, the method 100 further includes the step 140 of removing any edge
filler or fastener filler from the fan case liner 24.

[0044] lllustratively, the step 110 of applying heat to a portion of the outer
radial surface 54 includes a step 112 of arranging a heat source 52 along a
portion of the outer radial surface 54 of the fan case 16 that overlies the fan case
liner panel 32 to be removed, as shown in Figs.5A and 6. The step 110 of
applying heat to the portion of the outer radial surface 54 can include a step 114
of connecting the heat source 52 to a power source to provide electricity to the
heat source 52, as shown in Fig. 6. lllustratively, the heat source 52 is a flexible
silicon heating mat and heats the fan case liner panel 32 to the debonding
temperature for the debonding time of the adhesive layer 34. The step 110 of
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applying heat to a portion of the outer radial surface 54 can ease the removal of
the first fan case liner panel 32 and prevent damage to the inner radial surface
30.

[0045] The annular outer shroud 22 of the fan case 16 comprises a
temperature conductive material. In an embodiment, the annular outer shroud 22
comprises a composite material, or may comprise an alloy. During the step 110
of applying heat to the outer radial surface 54, the heat produced by the heat
source 52 is conducted through the annular outer shroud 22 and increases the
temperature of the adhesive layer 34 to the debonding temperature.

[0046] lllustratively, the step 120 of removing the first fan case liner panel
includes the step 122 of manually removing the debonded, or first, fan case liner
panel 32, as shown in Figs. 5B and 6. The step 122 can include prying the first
fan case liner panel 32. The step 120 of removing the first fan case liner panel
can further include the step 124 of cleaning the adhesive residue from the fan
case 16. The step 120 of removing the first fan case liner panel 32 can further
include and the step 126 of cleaning and preparing the edges of the bonded fan
case liner panels 32 located on the inner radial surface 30. lllustratively, the step
124 of cleaning the adhesive residue is performed with a scraper, or optionally,
the step 124 of cleaning the adhesive residue is performed with a solvent. In yet
another embodiment, the step 124 of cleaning the adhesive residue is performed
with both a scraper and a solvent.

[0047] lllustratively, the step 130 of bonding a second fan case liner panel
32 to the inner radial surface 30 includes the step 132 of cleaning the inner radial
surface 30 of the fan case 16 to yield an undisrupted inner surface and applying
an unbonded adhesive layer 35, as shown in Figs. 5C and 6. The step 130 of
bonding a second fan case liner panel 32 to the inner radial surface 30 can
further include the step 134 of securing a second fan case liner panel 32 with the
unbonded adhesive layer 35 and the fasteners 36. Once contacted, the
unbonded adhesive layer 35 bonds to the fan case liner panel 32 and forms an
adhesive layer 34. The step 130 of bonding a second fan case liner panel 32 to
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the inner radial surface 30 can further include the step 136 of activating the heat
source 52 to accelerate the cure time of the adhesive layer 34 and produce the
repaired fan case liner 24, as shown in Fig. 5D.

[0048] In an embodiment, the method 100 of repairing the fan case liner
24 further includes the step 140 of preparing the first fan case liner panel 32 for
debonding by removing and separating fastener and edge filler material, as
shown in Fig. 6. After completion of step 140, the fasteners 36 and the fan case
liner panel 32 are replaceable during steps 110, 120, and 130.

[0049] It is understood to one skilled in the art that method 100 can include
each of the steps 110, 120, 130, and 140, or optionally only include a subset of
steps 110, 120, 130, and 140 depending on the application. Furthermore, it is
understood to one skilled in the art that each of the steps included in each of
steps 110, 120, 130, and 140 may be omitted.

[0050] The present disclosure is a process whereby a heating element
such as a silicon or similar flexible heating element, temporarily applies heat to
the outside of a fan case 16. Heating the exterior of the fan case 16 heats the
adhesive layer 34 of the liner by conduction to the point where the adhesive
softens enough to remove the fan attrition liner or acoustic panel from the case.
This may be accomplished without chiseling. Once the panel is removed, the
residual adhesive may be removed with plastic or aluminum scrapers, abrasive
pads and acetone, or a heat gun. This process simplifies panel removal while
leaving a clean and undamaged fan case 16 surface to which a new liner may be
applied. It is appreciated that for a titanium case, the adhesive softening
temperature is well below any temperature that may adversely affect the titanium
material or any other material of the fan case 16.

[0051] To remove the first fan case liner panel 32, one or more silicon
heating mats are applied to the outer radial surface 54 of fan case 16 as shown
in Fig. 2. It is appreciated that mats are located opposite interior surface of fan
case 16 and from adhesive layer 34 and fan case liner 24. |t is further

appreciated that heat transfer, such as conduction through one side of fan case
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16 to adhesive layer 34, may be made by any variety of means such as those
previously discussed. lllustratively a polysulphide adhesive, a polythioether, or
anadhesive film may be used herein. The adhesive may be heated to a
temperature of about 150 °C to about 160 °C.

[0052] With sufficient heat applied, the adhesive characteristics of
adhesive layer 34 between fan case liner 24 and fan case 16 are destroyed.
This allows the fan case liner panel 32 to be removed exposing inner radial
surface 30, as shown in Fig. 5. A pry bar may be used to remove the liner or
panel. It is appreciated that less effort is required to pry the liner or panel off
since it was heated. With the liner or panel removed, any residual adhesive on
fan case 16 where the liner once was may be removed from inner radial surface
30 by a scraper. Once that is complete, fan case 16 may be reconditioned and
readied to receive a second fan case liner panel 32, as shown in Fig. 5.
Alternatively, the removal process may be repeated for any additional liners or
panels on the case that need replacing.

[0053] This process may be implemented on the front or rear of any fan
case 16 where there is access to its exterior opposite the liner or panel to be
removed. Where the liner or panel is bonded with an adhesive and the case
material is sufficiently conductive to transfer adequate heat to the adhesive, it will
soften. It is contemplated that any meltable or thermoplastic-like bonding panel
liner to the fan case may be removed with this method including acoustic panels,
fan case liners, and fillers.

[0054] In another aspect of the present disclosure, the methods described
herein can apply to acoustic panels. lllustratively, an acoustic panel can be
coupled to a surface with an adhesive. A method to replace the acoustic panel
can comprise arranging a heating element along an exterior portion of an
acoustic case that overlies the acoustic panel that needs to be replaced, heating
the acoustic case to a debonding temperature, prying the acoustic.

[0055] While the disclosure has been illustrated and described in detail in

the foregoing drawings and description, the same is to be considered as
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exemplary and not restrictive in character, it being understood that only
illustrative embodiments thereof have been shown and described and that all
changes and modifications that come within the spirit of the disclosure are

desired to be protected.
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What is claimed is:

1. A method of replacing a fan case liner in a fan case, the
method comprising

applying heat to a portion of an exterior surface of a fan case to
soften an adhesive layer bonding a first fan case liner panel to an inner surface
of the fan case,

removing the first fan case liner panel and adhesive residue from
the fan case to produce an undisrupted inner surface of the fan case, and

bonding a second fan case liner panel to the undisrupted inner
surface of the fan case, wherein

applying heat to the portion of the exterior of the fan case is
performed on the portion of the fan case containing the first fan case liner panel.

2. The method of claim 1, wherein applying heat to the portion
of the exterior of the fan case includes arranging a heating element along the
exterior surface of the fan case and providing electricity to the heating element to
heat the adhesive layer to a debonding temperature.

3. The method of claim 2, wherein the heating element
comprises a flexible silicon heating mat.

4, The method of claim 2, wherein the portion of the exterior
surface of the fan case overlies the first fan case liner panel.

5. The method of claim 2, wherein the debonding temperature
is about 150 °C to about 160 °C.
6. The method of claim 5, wherein the fan case is held at the

debonding temperature for about five minutes to about one hour.

7. The method of claim 1, wherein removing the first fan case
liner panel includes prying the first fan case liner panel from the fan case.

8. The method of claim 7, wherein removing the adhesive
residue includes applying a solvent and manually removing the adhesive residue.
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9. The method of claim 8, wherein manually removing the
adhesive residue from the inner surface of the fan case is performed with a
scraper.

10.  The method of claim 1, wherein bonding the second fan
case liner panel includes applying an unbonded adhesive layer to the
undisrupted inner surface of the fan case and bonding the second fan case liner
panel to the unbonded adhesive layer and the undisrupted inner surface.

11.  The method of claim 10, further including heating the exterior
surface of the fan case to bond the second fan case liner panel to the fan case.

12.  The method of claim 1, further including removing edge
fillers prior to applying heat to the exterior surface of the fan case.

13.  The method of claim 1, wherein the first fan case liner panel
includes a bonding layer, a surface layer, and a core layer arranged to extend
between and interconnect the bonding layer and the surface layer.

14.  The method of claim 13, wherein the adhesive layer is
located between the bonding layer of the first fan case liner panel and the inner
surface of the fan case.

15.  The method of claim 14, wherein the adhesive layer
comprises a polysulphide adhesive.

16.  The method of claim 14, wherein the adhesive layer
comprises a polythioether adhesive.

17.  The method of claim 13, wherein the fan case includes a
plurality of fan case liner panels arranged in a ring along the inner surface of the
fan case to circumferentially surround a fan included in a gas turbine engine .

18. A method of replacing a fan case liner in a fan case, the
method comprising

applying heat to an exterior surface of a fan case to soften an
adhesive bonding a first fan case liner panel to an inner surface of the fan case,

removing the first fan case liner panel and adhesive residue from

the fan case to produce an undisrupted surface of the fan case, and
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bonding a second fan case liner panel to the undisrupted surface of
the fan case,

wherein, applying heat to the exterior of the fan case is performed
on a portion of the fan case containing the first fan case liner panel, the first fan
case liner panel includes a bonding layer, a surface layer, a core layer arranged
to extend between and interconnect the bonding layer and the surface layer, and
an adhesive layer located between the bonding layer of the first fan case liner
panel and the inner surface of the fan case.

19.  Areplaceable fan case liner system for a turbine engine
comprising,

a ring-shaped fan case arranged to circumferentially surround a
fan,

a heat source arranged to extend along an exterior surface of the
ring-shaped fan case, and

a fan case liner system configured to extend around an inner
surface of the ring-shaped fan case between the fan and the ring-shaped fan
case,

wherein the fan case liner system includes a fan case liner panel
coupled to the ring-shaped fan case that forms a continuous ring on the inner
surface of the ring-shaped fan case and the fan case liner panel is configured to
bond to the inner surface of the ring-shaped fan case.

20. The fan case liner system of claim 19, wherein the fan case
liner system further includes an adhesive layer located between the fan case
liner panel and the inner surface of the ring-shaped fan case.





