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ABSTRACT

The invention relates to the field of deicers for inhibiting
atmospheric ice accumulation on aircraft structures. More
particularly, the invention relates to the bonding of a deicer to an
aircraft structure. According to an aspect of the invention, a
device for inhibiting atmospheric ice accumulation on an aircraft
structure 1s provided comprising a deicer, and a pressure sensitive
adhesive layer that defines a bonding surface that bonds the deicer
to the aircraft structure, and wherein the deicer and aircraft

surface are primed before application of the pressure sensitive

adhesive layer.
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PRESSURE SENSITIVE ADHESIVE FOR MOUNTING A DEICER AND METHOD
e YD Rt VS P U OOMVUNLIING A DeICER AND METHOD
FOR MOUNTING THEREOF

BACKGROUND OF THE INVENTION

The 1nvention relates to the field of deicers for inhibiting
atmospheric ice accumulation on aircraft structures. More
particularly, the invention relates to the bonding of a deicer to an
alrcraft structure.

Atmospheric ice accumulation on the ground and in flight has
long been recognized as a serious hazard. Various deicing and anti-
1cing devices have been developed to safely remove or prevent
unwanted ice accumulations on the external surfaces of aircraft.
Many of these devices comprise deicers that are bonded to exlisting
exXternal surfaces using a removable adhesive. A deicer based on
this concept may thus be removed and replaced 1if it fails or becomes
damaged. A very common adhesive used for this purpose 1s catalogue
number 1300L available from the Minnesota Mining and Manufacturing
Company, St. Paul, Minnesota, U.S.A. Previous deicers that have
been applied in this manner include elastomeric pneumatic deicers,
elastomeric electrothermal deicers and anti-icers, and some
electromechanical deicers.

Installation of a deicer using a adhesive such as 1300L
involves applying the adhesive to the aircraft structure and to a
ponding surface of the deicer. The adhesive is permitted to dry and
then activated by wiping it with a solvent such as toluene or
methyl-ethyl-ketone (MEK). The adhesive behaves as a contact
adhesive, and the deicer is then pressed against the aircraft
structure beginning with a selected area (such as a leading edge)
and subsequently with increasing distance from the selected area.
Rollers are preferably used to insure intimate contact between the
two adhesive lavyers.

In spite of the widespread acceptance of this prior technique,
a more durable adhesive interface between the deicer and the
aircraft structure is generally desired. The adhesive interface

must withstand attacks of sun, rain, deicing fluids, hydraulic
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fluids, turbine oils, and other degrading elements. In addition,
prior commonly used adhesives have a very limited shelf life, and
often contain toluol and MEK, as well as other potentially toxic
chemicals. Various government agencies have placed severe
restrictions on methods of shipping these adhesives, and on how the
adhesives and solvents may be used. Finally, prior adhesives
requlre several hours to cure before the deicers may be activated.
Imposing several hours downtime on commercial operators 1is
undesirable.

Though prior adhesives are certainly safe and suitable for
attaching deicers to aircraft structures, an improved adhesive for
this special purpose is desired. 1In particular, a strong and
durable adhesive with good environmental resistance is generally
desired. An adhesive having longer shelf life, and not containing
Oor requiring use of solvents in the field is generally desired.
Finally, an adhesive that bonds a deicer in a manner that
accommodates minimum downtime is desired. The specific problem at
hand 1s to provide a self-adhering deicer having the enumerated
adhesive characteristics.

SUMMARY OF THE INVENTION

According to an aspect of the invention, a device is provided
for inhibiting atmospheric ice accumulation on an ailrcraft
structure, comprising a deicer and a pressure sensitive adhesive

layer for bonding the deicer to the aircraft structure.

provides an adhesive having longer shelf life than prior adhesives,
and that requires less solvents in the field. Finally, the
invention provides an adhesive that bonds a deicer ln a manner that
allows the deicer to be operated after minimal downtime.
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 depicts a device for inhibiting atmospheric ice
accumulation on aircraft structure according to the invention.

Figure 2A depicts a pneumatic deicer embodiment according to

an aspect of the invention.
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Flgure 2B depicts an electrothermal embodiment according to an
aspect of the invention.

Figure 2C depicts an electromechanical embodiment according to
an aspect of the invention.

Figure 3 depicts a method of installing a deicer according to

an aspect of the invention.

DETAILED DESCRIPTION

Various embodiments of the invention are depicted in Figures
1-3, wherein like numerals are employed to designate like or
corresponding parts. Referring to Figure 1, a device 10 according
to an aspect of the invention for inhibiting atmospheric ice
accumulation on an aircraft structure 12 comprises a deicer 14, a
pressure sensitive adhesive (PSA) layer 16 for bonding the deicer 14
to the aircraft structure 12, a first primer layer 17 between the
deicer 14 and the PSA layer 16, and a second primer layer 18 between
the PSA layer and the aircraft structure 12. The pressure sensitive
adhesive layer 16 defines a bonding surface 19 that bonds to the
aircraft structure 12. The aircraft structure 12 may be constructed
from a metal, such as aluminum, or a fiber reinforced plastic. As
previously described, prior rubber based adhesives used to bond
deicers utilize solvents such as toluene and methyl-ethyl-ketone
(MEK), and eliminating or minimizing the use of such solvents 1s
environmentally desirable. As used herein, "pressure sensitive
adhesive” means an adhesive that bonds to a surface upon application
Of pressure without the use of solvents to apply or activate the
adhesive, and includes one or two-sided adhesive transfer tape.
Various examples of suitable adhesives are provided in the following
description. The pressure sensitive adhesive layer 16 eliminates
the need for rubber and solvent based adhesives. 1In addition, the

pressure sensitive adhesive facilitates installing the deicer 10 in

the field.

Referring now to Figure 2A, a more detailed view of the device
10 and deicer 14 is presented with sections broken away. In this
embodiment, the deicer 14 comprises a pneumatic deicer. Pneumatic

deicers have inflatable passages that are inflated causing the

“.memtm Pt d LA o€ Wil I 44 [ e 0 L8 P LB 3 BRI, + AL LA B P - Pl Rt s WM A% L20I Ae B pped mir . . .. as ) e Tt T R i ala L L IR AP P N AT L YOS TR | JF b 4 et A e g D A A



CA 02279612 2006-12-07

5 surface to distort and break an accreted ice cap into pieces where
it is swept away by a surrounding airflow. Pneumatic deicers are
very well known in the art. Two variations are generally
recognized. One variation, a "sewn-type" pneumatic deicer, 1is
depicted in Figure 2A. An extensible fabric layver 48 is disposed

10 over an adjacent fabric layer 50. The fabric layers 48 and 50 are
sewn together in a manner that defines a plurality of inflatable
passages 32. The individual stitches 54 are represented
schematically in Figure 2A. The sewn fabric layers 48 and SO are
bonded between an elastomeric breeze-side layer 21 and an

15 elastomeric bond-side layer 20. The breeze-side layer 21 is exposed
to atmospheric icing during flight in atmospheric icing conditions.
'Pressurized air 1s periodically supplied to the inflatable passages
52 through an air connection 56, which causes the breeze-side layer
21 to distend and fracture accumulated ice. The individual tubes

20 may run parallel to either the chordwise or spanwise directions of
an airfoil section. An example of a sewn-type deicer having tubes

running 1n both the spanwise and chordwise directions is provided in

United States Patent 4,494,715 to Weisend, Jr.

25 The second variation, a "tube-type" pneumatickdeicer (not
shown), may also be used in the practice of the invention.
According to the tube-type deicer, the individual inflatable

passages are defined by strips of extensible fabric that are rolled

across the width of each strip forming a seam along the length of

30 the tube. The tubes (substituted for fabric layers 48 and 50 of
Figure Z2A) are then aligned parallel to each other and bonded
between elastomeric layers similar to layers 20 and 21. 2air is
supplied to the tubes through one or more manifolds that run
generally perpendicular to the tubes. One or more air connections

35 supply air to each manifold. The individual tubes may run parallel
to either the chordwise or spanwise directions of an airfoil
section. An example of a tube-type deicer having spanwise tubes is
presented i1in United States Patent 3,604,666 to Achberger, and an

example of a tube-type deicer having chordwise tubes is presented in
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United Stares Patrtent 2,957,662 to Hess . suitable materials for

tube-Type Or sewn-type pneumatic deicers are well known in the art
and include chleoroprene alastomer, polyurethane elastomer, natural
rubbkey, and most preferahly neoprene. Square woven and tricot woven
nvylon fabrics coared with these materials are also used.

The deicer may take many forms in the practice of the
invenrion. Referring to Figure 2B, a device B0 according to another
aspect ©f the invention comprises a deicer 84 bonded to the pressure

sansitive adhesgive layer 16 which is bonded to the aircraft
structure. In this embodaiment, the deicer 84 comprises an

electrothermal heating element 58. Hearing element 58 is usually

bonded to a carrier layer 62. In the embodiment presented, element

58 comprises a 3heet metal ribben disposed in a serpentine-like
configuration on carrier layer 62, As 18 known in rthe art, element
58 may be etched on the carrier layer 62 using a photographic
process. The element 58 and carrier layer 62 are sandwiched between
a bond-side layer &0 and a breeze~side layer 61. The hbreeze-side
layer €1 is exposed to atmospheri¢ jicing during fligqht in
atmespheric icing <onditions. An electrical potential is applied
across power leads 64 and €6 that are attached to element 58. The
potential develops a current in element 58 which acrts as an
electracal resistoer and generates nheat. The heat conducts through
rhe breeze-side layer and melts accumnlated ice. Elecurothermal
deicers and anti-icers that utilize such heating elements are very
well known in the art. The bond-side layer 60, breeze-side layer
6l, and carrier layer 62 are preferably formed from polymeric
material which may or may not be fiber reinforced. Examples of
suitable polymeric materials include chloroprene elasromer, nitrile-
phenclic plastic, and polyurethane elastomer. Examples of suitable
fiber reinforcements include polyester, carbon or graphite, and
polyamide (Nylon® or Kevlar®) fibers, as well as natural fibers such
as cotron. A propeller deicer having a ribbon element that may be
used 1n the practice of the invention is described in United States
Patent 4,386,749 to Sweer et al.
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Other types of heating elements known in the art,

including wire elements and conductive layers, may also be used in
the practice of the invention. The opposite currents generate
opposing electromagnetic fields which causes the two coils to
forcefully repel each other. This type of arrangement is generally
known 1n the art as an "electro-repulsive deicer." Examples of
electro-repulsive deicers that may be used in the practice of the
invention are presented in the '480 patent. An alternative
embodiment of an electro-repulsive deicer that may be used in the
practice of the 1invention is presented in United States Patent
4,875,644 to Adams et al. Other devices known in the art similar to
those discussed in relation to Figures 2A through 2C may also be
used in the practice of the invention. It is not intended to limit
the invention to the specific embodiments presented since the
invention may be used with any type of deicer.

Referring again to Figure 1, the thickness of PSA layer 16 is
preferably within the range from about 0.002 inch to about 0.045
inch, with a thickness of about 0.010 inch being most preferred.
The thickness of primary layers 17, 18 is preferably within the
range from about 0.001 inch to about 0.005 inch, with a thickness of
about 0.002 inch being most preferred. A peel strength of at least
12-15 piw (pounds per inch width) is desired between the deicer 14
and the aircraft structure 12 when tested according to ASTM D 1676~
93 "Standard Test Method for Peel Resistance of Adhesives (T-peel
Test)" with one inch by six inch samples having a one inch unbonded
area at one end 1n order to provide a starting point for the peel.
The primer layers 17, 18 and pressure sensitive adhesive 16 are
chosen to obtain the desired peel strength.

- A sultable pressure sensitive adhesive may be selected from
the group consisting of acrylic pressure sensitive adhesive and
rubber based pressure sensitive adhesive. These adhesives share a
common property 1n having suitable bond strengths and environmental
resistance. The pressure sensitive adhesive layer 16 may include a
supporf film, such as polypropylene or polyester support film.

Suitable acrylic pressure sensitive adhesives include catalogue
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number F-9473PC available from the Minnesota Mining and
Manufacturing Company, St. Paul, Minnesota, U.S.A.; catalogue number
FasTape 1165 UHA available from Avery Denison, Painesville, Ohio,
U.S.A.. Suitable rubber based pressure sensitive adhesives include
catalogue number IB-1200 available from the Morgan Adhesives
Company, Stow, Ohio, U.S.A., and catalogue number ARclad® s-6450
available from Adhesives Research, Inc. Other pressure sensitive
adhesives having similar properties may also be used in the practice
of the invention. |

The primer layers 17, 18 are utilized to provide an enhanced
adhesive bond between the PSA layer 16 and the deicer 14 and the PSA
layer 16 and the ailrcraft structure 12. The preferred primer for
the present invention is TAPE PRIMER 94 available from 3M, which
contains cyclohexane, xylene, ethyl alcohol, ethyl benzene, ethyl
acetate, acrylic polymer and chlorinated polyethylene.

Referring now to Figure 3, a method of installing a device 10
(Figure 2B) according to an aspect of the invention is presented.
The device 10 1s preferably provided with the pressure sensitive
adhesive layer 16 already bonded to the deicer 14, and with a
release layer 22 bonded to the bonding surface 19 of pressure
sensitive adhesive layer 16. According to a preferred method, the
deicer 14 1s prepared for application of the pressure sensitive
adhesive layer 16 in the following manner. The bottom surface of
the deicer 1s first scrubbed with a solvent (e.g. toluene or MEK)
socaked cloth. Then the surface is wiped with a cloth soaked in
ethyl alcohol. Then the surface is brush coated with the primer
layer 17 and allowed to dry for approximately 5 minutes. Lastly,
the pressure sensitive adhesive is applied to the deicer.

The delcer can be stored for use with the PSA installed so
long as the release layer 22 is provided on bonding surface 19 of
the PSA. The release layer 22 is removed immediately before bonding
the bonding surface 19 to the aircraft structure 12. According to a
preferred method of deicer installation, the aircraft surface is
preferably prepared for deicer installation by first scrubbing the

surface clean with a cloth socaked in a solvent, such as toluene or
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MEK, and then wiping the surface with another solvent, such as ethyl
alcohol. The primer laver 18 is then applied to the aircraft
surface and allowed to air dry for approximately 5 minutes. The
device 10 is bonded to the aircraft structure 12 by first pressing a
selected area 40 of the bonding surface 19 (pressure sensitive
adhesive) against the aircraft structure 12 and subsequently
pressing the bonding surface 19 against the aircraft structure 12
with increasing distance from the selected area 40. In such manner,
the bonding surface 19 is first bonded to the aircraft structure 12
1in the selected area 40. 1In the example presented, one side of the
deicer 14 has already been pressed against the aircraft structure 12
with increasing distance from the selected area 40 1n the direction
of arrow 42. The other side of the deicer will be forced against
the aircraft structure 12 in the direction of arrow 46 as the deicer
14 1s pressed against the aircraft structure 12 with increasing
distance from selected area 40 in the direction of arrow 44. 1In

such manner, the bonding surface 19 is bonded to the aircraft

structure 12 merely by applying pressure. The selected area 40 is

preferably located near an area of maximum curvature, such as a
leading edge, in order to facilitate installation. A rubber roller
1s preferably used to press the deicer 14 against the aircraft
structure 12. Preferably, the center of the deicer is bonded first,
with the two sides following.

Application of the primer layers in the present invention
causes the "wetting out" of the pressure sensitive adhesive against
the bonding surfaces, and therefore provides a stronger bond. What
1s meant by wetting out is that the primer provides an interface
between the PSA and the bonding surfaces which increases the
adhesion surface area by filling in areas where the two surfaces
would not otherwise come into contact due to surface abnormalities
or discontinuities. The combination of materials present 1in the
primer cause the neoprene to swell and soften. The resin in the

primer is then able to act as a tie-in between the neoprene and PSA
and behave similarly to a crosslinking agent between the two

substrates.
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It 1s to be noted that although the present invention provides
good deicer adhesion, it is preferred that an edge sealer be
utilized around the edges of the deicer. Edge sealers are typically
applied to the perimeter of deicers in order to seal the pressure
sensitive adhesive layer 16 against fluid penetration during service
on the aircraft. Penetration of various fluids such as o1l,
hydraulic fluid, aircraft fuel, and deicing fluids may degrade the
adhesive 1nterface and lead to premature failure. Edge sealers
known for use with prior aircraft deicers find equal utility in the
practice of the invention. Examples of such materials include
polysulfide fuel tank sealants, polysulfide windshield sealants,
polysulfide fairing compounds, fluorelastomer (Viton) sealants,
chloroprene sealants, epoxy sealants and adhesives, and urethane
sealants and adhesives. The preferred edge sealer is PR-1422 Class
B available from Courtaulds Aerospace. PR-1422 Class R 1s a two-
part, polysulfide, liquid polymer compound.

As used hereiln, the term "flexible" refers to the ability of
the deicer 14 to conform to the shape of the aircraft structure 12.
More particularly, "flexible" means that the delcer 14 can conform
to the shape of the aircraft structure 12 with reasonable force and
without damage to the deicer 14. Most deicers having a
predominantly elastomeric construction lnherently have the necessary
flexibility.

Further aspects of the invention are demonstrated by the
following examples.

EXAMPLE 1

Samples according to an aspect of the invention were prepared
as follows. Adhesion samples were prepared by scrubbing the bottom
surface thereof with a toluene soaked cloth. Then the surface was
wiped with a cloth soaked in ethyl alcohol. Then the surface was
brush coated with a primer and allowed to dry for approximately 5
minutes. The F-9473PC pressure sensitive adhesive was applied to
the primed sample. The release layer from the PSA was then removed
and the samples were pressed to either aluminum or neoprene

substrates. The substrates were prepared by first scrubbing the
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surface clean with a cloth soaked with toluene, and then wiping the
surface with cloth soaked with ethyl alcohol. The same primer was
then applied to the substrates and allowed to air dry for
approximately 5 minutes. Different samples were allowed to dry for
4, 24 and 168 hours and subjected to a 180c T-peel adhesion test
between the rubber/fabric layer and the substrate. The peel tests
were conducted according to ASTM D 1676-93 "Standard Test Method for
Peel Resistance of Adhesives (T-peel Test)" with one inch by six
inch samples having a one inch unbonded area at one end 1n order to
provide a starting point for the peel. Average peel strength of
each set of four samples at the corresponding dry time is presented

in Table 1. The force necessary to separate the samples in a peel

- failure mode begins with an lnitially greater force that

subsequently drops to a steady lesser force. The steady removal

force 1s indicated as "Peel Strength" (Piw = pounds per inch of

sample width)
[////////////////// neoprene layer

+++++++++++++++++++ primer

khkhkdhkhkhhkdhhbdhdbhhhhhddhd 3M F-9473PC laver

+++++++++++++4+++4+++  primer

S==sSs===m=ssso===== Substrate

The F-3473PC adhesive was applied as follows: apply to the

sample on the adhesive side by pressing it against the sample with a

rubber roller. Then remove the release layer from the pressure
sensitive adhesive and immediately press the sample against the
substrate with a rubber roller. Average peel data for each set of

two samples at the dry times is presented in Table 1.
EXAMPLE 2
Samples according to an aspect of the invention were prepared

as follows. Adhesion samples were prepared by scrubbing the bottom

surface thereof with a toluene soaked cloth. Then the surface was

wiped with a cloth soaked in ethyl alcohol. Then the F-9473PC
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pressure sensitive adhesive was applied to the sample. The release
layer from the PSA was then removed and the samples were pressed to
either aluminum or neoprene substrates. The substrates were
prepared by first scrubbing the surface clean with a cloth soaked
with toluene, and then wiping the surface with cloth soaked with
ethyl alcohol. Different samples were allowed to dry for 4, 24 and

168 hours and subjected to the adhesion test in Example 1.

[//1/////////////// neoprene layer

khkkkkkkhkkkhkhkkkkkd® 3IM F-9473PC laver

e Substrate

The F-9473PC adhesive was applied as follows: apply to the
sample on the adhesive side by pressing it against the sample with a
rubber roller. Then remove the release layer from the pressure
sensitive adhesive and immediately press the sample against the
substrate with a rubber roller. Average peel data for each set of

two samples at the dry times is presented in Table 1.
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Sample

No
Primer
No

Primer
Primer
Primer
No

Primer
No

Primer
Primer
Primer

No
Primer

No
Primer
Primer
Primer
No
Primer
No
Primer
Primer
Primer
No
Primer
No
Primer
Primer
Primer
No
Primer
No

Primer

Primer
Primer

Dry

Time
(hrs)

4

4
4
4
24
24

24
24

168

168

168
168

S H A

p)

24

24
24

168

168

168
168

Substrate
1

Neoprene

Neoprene

Neoprene
Neoprene
Neoprene

Neoprene

Neoprene
Neoprene
Neoprene

Neoprene

Neoprene
Neoprene
Neoprene

Neoprene

Neoprene
Neoprene
Neoprene

Neoprene

Neoprene
Neoprene
Neoprene

Neoprene

Neoprene
Neoprene
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Failure

PSA/NeoPIénc
PSA/Neoprene

PSA/Neoprene
PSA/Neoprene
PSA/Neoprene

PSA/Neoprene
PSA/Neoprene

PSA/Neoprene
PSA/Neoprene

PSA/Neoprene
PSA/Neoprene
PSA/Neoprene
PSA/Aluminum
PSA/Aluminum

PSA/Aluminum
PSA/Aluminum
PSA/Aluminum

PSA/Aluminum
PSA/Aluminum
PSA/Aluminum
PSA/Aluminum
PSA/Aluminum

PSA/Aluminum

12
TABLE 1
Substrate Avg. %

2 PIW PIW Dafference Location
Neoprene 1 1 83.333
Neoprene 1
Neoprene 6 6
Neoprene 6 6
Neoprene 1 1.25 84.375
Neoprene 1.5
Neoprene 8 8
Neoprene 8
Neoprene 1 125 85.714
Neoprene 1.5
Neoprene 85 8.75
Neoprene 9 |
Aluminum 8 7.5 53.846
Aluminum 7
Aluminum 17  16.25
Aluminum 15.5
Aluminum 9 9 41.935
Aluminum 9
Alummum 15  15.5
Aluminum 16
Aluminum 8 7.5 53.125
Alupuipum 7
Aluminum 17 16
Aluminum 15

PSA/Aluminum
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This data demonstrates that the Example 1 samples provide
unexpectedly much better adhesion in comparison to the Example 2
samples.

In addition, it has been found that the present invention
provides for a deicer with a much smoother or consistent profile
than a deicer adhered according to the prior art method using 1300L.
The installation technique necessary for application of and
conditioning of 1300L renders a very non-uniform thickness 1300L
layer. The PSA of the present invention, however, has a consistent
thickness throughout which therefore provides for a smooth

aerodynamic profile.

Also, the present invention requires the use of solvents in
the field only for cleaning the aircraft surface, thereby

drastically reducing the amount of solvents that were previously

necessary to 1install a deicer.

Another advantage of the present invention is ease of
installation and the reduction in installation time. A typical
installation previously took on the order of 3 hours with a dry time
0f 8 hours under optimum conditions but typically 24 to 48 hours for
the 1300L adhesive for a total of eleven hours. A typical
installation according to the present invention takes on the order
of 45 minutes with a dry time of 1 hour for the PSA. Obviously, the
present i1nvention provides a much more desirable deicer replacement
down time for the aircraft.

It 1s evident that many variations are possible without

departing from the scope and spirit of the invention as defined by

the claims that follow.
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We claim:

1. A device for inhibiting atmospheric ice accumulation on an
aircraft structure, comprising:

a deicer;

a primer layer applied to the alrcraft structure; and,

a pressure sensitive adhesive layer bonded to the deicer, the

pressure sensitive adhesive layer defining a bonding surface that

bonds to the primer layer.

2. The device of claim 1, wherein the pressure sensitive adhesive

layer comprises an adhesive selected from the group consisting of
acrylic pressure sensitive adhesive and rubber based pressure

sensitive adhesive.

3. The device of claim 1, wherein the deicer comprises an

elastomeric lavyer.

4, The device of claim 1, wherein the deicer comprises a

polymeric laver.

5. The device of claim 1, wherein the deicer comprises a

pneumatic deilcer.

6. The device of claim 1, wherein the deicer comprises an

electrothermal heating element.

7. The device of claim 1, wherein the deicer comprises an

electromechanical deicer.

8. The device of claim 1, further comprising a primer layer

applied to the deicer.
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5 0. A method for attaching a deicer to an aircraft structure,
comprising the steps of:
applyling a primer layer to the aircraft structure; and,
bonding the deicer to the primer layer by means of a

pressure sensitive adhesive layer.

10
10. The method of claim 9, further comprising the step of applying

a primer layer to the deicer.

11. The method of claim 9, further comprising the step of first
15 pressing a selected area of the pressure sensitive adhesive layer

against the aircraft structure and subsequently pressing the

pressure sensitive adhesive layer against the aircraft structure

with increasing distance from the selected area.

20 12. The method of claim 9, further comprising the step of cleaning

the aircraft structure with a solvent.

13. The method of claim 9, further comprising the step of cleaning

the deicer with a solvent.

25
14. The method of claim 9, wherein the pressure sensitive adhesive
layer 1s selected from the group consisting of acrylic pressure
sensitive adhesive and rubber based pressure sensitive adhesive.

30 15. The method of claim 9, wherein the pressure sensitive adhesive

layer comprises acrylic pressure sensitive adhesive.
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FIG. 2B
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FIG. 3
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