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CAVITY SEALING ASSEMBLY:

Claim of Priority
Serial No.'61/498;332 filed June 17,2011, the:contents of whichiaire incorporated by réference

herein.

Technical Field

[002] The present:invention relates.generally to a:baffiing, sealing; of reinforcefrent membier
that'includes a-die-cut expandable:material..

Background ,

[003] The transportation industry-continues:to require methods of baffling, reinforcement-and -
sedling théit provide improved functionality while:simultaneously: providing reduced weight -and
cost. Often, i an ‘effort to: rediice weight, ‘expandable: materials-are: utilized. The shape and
relative rigidity of these materials.in their Q?ééh_v:,étaié often result in an inability to fill corners:or
any: small ¢racks of seams: within a cavity. To compensate, the thickness of the expandable
material is often increased in an-effort to overload.the:space adjacent:any hard to.reach:cavity
to force material ifito the corners, cracks or seams'dufing expansion 'of the expandable material :
This pragtice'not only increases cost; but may reduice perfoimance-of the expandable material
ih the .amount of matefial can ‘cause blocked openings ‘and uncontrolled

‘in that the ‘increase:.
-expansion.. There: is thus a rieed for a ‘methiod of se

a _cavity or. multiple cavities to fill
corners: or any small- cracks or seams ‘without requiring the. addition -of thickness to the

‘expandable material.

‘Summary of the.Invention

[004] In. a first aspect, the present-invention contemplates ‘a method ‘for ‘sealing a cavity
comprising-providinga substantially planar sealing body including a first-expandable thaterial
layer-of constant thickness-having at least one:cutsout.portion:in: the material layer-formed by.
cuitting at least-one: portion: of the-expandable material so that a connected end'of the material is
still connected tothe material. layer and another: end of the material layer is a‘free end. The:
sealing body may. also include-additional-material layers which-may also include cut-out-portions:
that may or may-not-correspond with the cut-out portions of the first expandable material layer.
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The method may further include locating the-sealing body-within a cavity so. that thé free end of
the' one or'more cut-outs extends into a portion .of the cavity not occupied by any remaining:
material layer. The:cavity optionally iricludes.at least one wall that divides the cdvity into a first
area and second area-so that the free end of the one or'more cutouts-extend into the-first area:
of the cavity while the remaining expandable sealing body:extends into the second area of the-
cavity. The method may include optionally providing one. or more. fasteners attached to. or
integrally formed with the: expandable sealing body, wherein each of the one or more fastenefs
includes a first portion for attaching to a cavity wali:and a-second pation attached to the:sealing
body. ’ ' ’ '
[005] Themethod may further include forming an-opening in the wall dividing the cavity'so,-that
the free end of the at least one cut-out enters.the first area through the opening. The free end of
the at least one cut-ouit' may be located into-a.corner of the cavity. Two cut-outs may be formed,
each extending into opposing corners of the cavity. The-cut-out portions:may be:formed a-die-
cutting. process. The fasténers may be Iocated on the remaining material layer. The:fasteners.
may be located on the oné of more cut-outs. The remaining material layer may-substantially-
surrounds’the at least'one cut-out.

[006] The method' may further include forming an opering in the at least one wall-that divides
the caviity into a first area.and a-second-area. and locating two-frée ends of the first expandable
material layer-through the 6pening and into thefirst.area so that the ‘entirety of the remaining
material layer remains in the second area. The sealing body is substantially rectangular in
shape. The. cut-out portion is substantially r'ec‘iangular in shape. The connected end of the -cut-
out portion is located equidistant from and in between two free ‘ends. The ¢onnected end may
be located adjacent or within the opening in-the at:least one wall during usé of the sealing body..
The connected end may be connected to the remaining first ‘material layer in at least one
location: The connected end may be connectedto the remaining first material layer in at least
two locations. The. cut-out :portion may include only one free end which is located in opposing
relationship with a connected end.

[007] The invention-herein contemplates a device and method for the.sealing of cavities with:
an expandable sealing body including one or more cut-outs for locating into-areas of cavities to
be sealed. The expandable sealing body disclosed herein may allow for effective baffling and/or
sealing of a cavity with a lightweight composite structure that fills corners, gaps and seams of
cavities without requiring additional thickness to be added to the expandable: material.
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Description of the D'rawings.-

[008] Fig. 1 shows a peérspective. view-of an illustrative example of the expandable sealing
body of the-present-invention.

[009] Fig.2 shows an exploded view of the-expandable sealing body 6f Fig: 1 located within a.
cavity prior-to expansion of the expandable.material.

[0010] Fig. :3-shows the: expandable. sedling body of Fig. 1 located within & cavity pfior to
expansion of the expandable:material.

[0011] Fig. 4 shows the expandable sealing body of Fig: 1 located within. a cavity aftér:

expansion of the expandable material.

Detailed Description

[0012] The: present invention allows for improved baffling, reinforcement, and/or sealing of a
cavity with a lightweight sealing, body,. at least a portion-of which may be an expandable material
layer. The expandable rhaterial ldyér disclosed harein miay-include: one or more cut-outs. The

‘one:or more cut-outs in the miaterial layer cut-at least.one portion of the expandable material so
that a connected end of the material is still connected to the.material layer.and another end is a
free end. The remaining matérial layer may-substantially: surround the"at least one cut-out: The
free end may extend into a,portion of a’cavity, where the:remaining material is.not.present. For
‘example; the free.end may."bei-ihsertedthrbu‘gh an-opening in a-dividing wall of the cavity to fill
the: space of 4 first-end.of the-cavity upon expansion Wﬁi!e; the.remaining material fills a:second
‘end of. thercavity, upon:expansion: In-anctherexainple; the free:end may be located in a cornér
of a cavity. or ‘at least. two-free: 'en‘d's“':r'nqy -extend. into opposing corners’ of the ‘c‘:éVi;yf The
expandable sealing body may-also include-one or more fasteners for attaching the expandablé:
sealing. body to-a cavity wall.

[0013] Fig. 1 shows the expandable sealing body 10.which has a first expandable material layer
12 (shown prior to expansion). The sealing body- 10 may be s,ubstantial'lyplanar,- as shown, and
may also have at least one cut-out. 14 in-the- material layer, which may be .cut by a die-cut.
process, so that a-connected end.of the material is. still.connected to the material layer 12 and
ariother end is a free end 16. Additional material layers (not shown)-may also be.included as:
part of the :sealing body 10. The. additional material layers may be arranged. in direct planar
contact with the fifs"t'expandab,le material layer. The additional material layers may-also include-
cut-out portions that correspond -with the. cut-out portions. of the first expandable material layer.
The additional material layers may include cut-out portions that do not correspond with those of:

the first expandable material layer.
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'[0014] an 2 shows:an exploded:view. of. the cawty ‘and the expandable sealing body 10. The
«cavity is formed by an inner wall of ‘a first area of the cavity 18 and an inner wall of'a second
area of the cavity 22. There may be: at least one dividing wall of the cavity 20, separating the
‘cavity into-at least-a first area 26 and a second:area 28; as shown in Fig. 3: The dividing wall of
the cavity 20 may have at least one opening 24 to: receive the free end 16 of the expandable
material formed by the one or-more cut-outs 14 in the material layer.

[0015] Flg 3 shows-an embodiment of the present i invention where the cavcty is created by the
inner wall of the-first.cavity. 18; the inner wall of the second: cavvty 22 -and:the: dlvidlng wall'of the

“cavity 20. Thesewalls'forma first:area of*‘thec@vutyzs;and a’second area-of the-cavity. 28. The, - -

frée ends 16 of the expandable material layer 12-are inserted. into: the ‘openings 24 in the.
dividing wall 20 so that, upon ‘expa‘néion, both the first area and the second area are filled and
sealed using a single expa‘nd‘a’ble ‘sealing body. 10. Fig. 4 shows:the expandable sealing body.
10 of Fig. 3 after expansion of the expandable material 12 to fill both the first area and the
‘secohd-area of the-cavity.

[0016] The size: of the sealing body may depend upon the: size of the cavity in which the.
expandabie- sealing. body is located, but it: may be of a constant thickness or a variable
thickness. The thickness.of the:sealing body may.be.at least:about:0.1mm. The thickness. of the
sealing body-may be less than about 10mm. The:thickness of the ‘sealing body may be from
sbout 0:5mm to:about mm. The first exparidable material layer may be of a‘constant thickness.
The thickness of ithe-first. expandable: material layer ‘may be:less than the thickness of the
sealing. body. The:thickness of the:first expandable r material layer inay be equalto the thickness
of the sealing body. The-thickness of the first expandable | material layer may be ‘at-least:about
0.01mm. The thickness of the first .expandable material layer may: be less than about 8mm: The:
thickness:of the first expandable material layer may be from about.0.2mm to:about Smm.-

[0017] ‘After placement -of the sealing:body-into a. cavnty, the expandable raterial may: expand
according to a predeterrined:set:of conditions. For-eéxample,.exposure to certain levels of heat
may cause the expandable material to expand. Fig. 4 illustrates an- example,of the expansion
characteristics of the expandable sealing body. The. volumetric expansion of the expandable
material may vary depending.upon the sealing and/or baffling needs of a particular cavity. The
expandable sealing body may "expand at least about 100%. The expandable: material may
expand less than about 2000%. The expandable material may expand at least about 500%, at
least about 1000%; or more: The ‘expandable material may expand less than about 1000% or

even less thanabout 500%.
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[0018] The sealing. body may include a first expandable material and may also include
additional material layers, one or more of which may also be formed of expandable materials.
These expandable materials may be generally dry to the touch or tacky and may be shaped in
any form of desired pattern, :placement; or thickness, but:is preferably of substantially uniform
thickness. Though other heat-activated materials are poss’ibie for the expandable sealing body;
a preferred heat activated material is'an expandable polymer or plastic, and preferably one that
is foamable. Any expandable:material layets (including the-first expandable material layer) may
be a relatively high expansion foam:having.a polymeric formulation that includes otié or mofe.of
an epoxy resin, an acetate (e.g. ethylene vinyl acetate),;.‘a.:'thermoplast'i‘c polyether, an acrylate
and/or a methacrylate (e.g., a copolymer of butyl acrylate. and methyl acrylate), an
epoxy/elastomer adduct, and. one or more fillers (e.g.,. a clay filler, and/or a nanoparticle-
containing filler). Preferred thermally expandable materials- are disclosed in U.S. Patent Nos.
7,313,865; 7,125,461; and 7,199,165 incorporated by reference herein for all purposes. For
example, and without limitation, thé foam.may also be an.EVA/rubber based material, including
an ethylene copolymer -of terpolymer that may possess an alpha-olefin. As.'a-copolymer or
ferpolymer, the polymer is. composed of two' or three different monomers, i.e., small molecules
with high: chemical reactivity that are _capable of linking up with similar molecules. -Suitable.
expandable materials include those availablé from L&L Products, Inc.. under the designations
L7220, L2821, L1066, L205, L2010, L2105, L2108A; L2806, L2811, L4200, L4141, L4161,
L4315, L5510, 15520, L5540, L5600, L5601, L7102, and L7104. Any expandable material
layers may be a material capable of being severed by a die citting process.

[0019) A number of baffling or:sealing foams-may also be used to form at:least a portion of the
sealing body. A typical foam:includes a polymeric base material, such as one or more ethylene-.
‘based polymers which, when compounded with appropriate ingredients (typically.a blowifg and
curing agent), will expand and cure in a.reliable.and predictable manner upon-the application of
heat or the occurrence of a particular condition. From a chemical standpoint for a thermally-
activated material, the foam is usually initially processed as a flowable material before curing,
and upon curing, the material will typically, cross-link making the material incapable of further
flow. |

[0020) The first expandable material layer (or .any additional material layers) can be formed of-
other materials provided that the material selected is heat-activated or otherwise activated by an
ambient condition (e.g. moisture, pressure, time or the- like) and cures under appropriate
conditions for the selected application. One such material is the epoxy based resin disclosed in
U.S. Patent No. 6,131,897, the teachings of which are incorporated herein by reference. Some

5
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other possible rmaterials include; but: are not limited to, polyolefin materials, copolymers: and.
térpolymers with at least one monomer type alpha-olefin, phenolformaldehyde materials,
phenoxy materials, and polyurethiane: ‘materials- with high glass transition temperatures.
Additional matefials: may ‘also be used such as those disclosed in U.S. Patént Nos. 5,766,719;
5,755,486; 5,575,526;-and 5;932,680; incorporated by reference Herein for all puirposes.

[0021] In applications where the expandablé material is a-heat activated material; an important
consideration involved with the:selection: and. formulation of the material is the: température at
which:a material cures and, if expandable; the teémperature-of expansion. Typically, the matérial’
becomes reactive (cures, expands or bot'h"_) at hi"g‘_her processing temperatures, such as those
encountered in an automobile assembly plant, when.the'material is processed along with the
automobile structures at elevated temperatures or at higher applied-energy levels, e.g., during
coating (e.g., e-coat; paint or clearcoat) .curing steps. While temperatures encountered in an
automobile ‘assemibly operation iay be in the range of about: 148:89% C to'204.44%C (about;
300° F to 400° F), for.body shop applications (e:g., e-coat) and for paint:shop. applications;
temperatures are commonly about 93.33>C (about-200° F).or slightly higher (e.g., 120° C-150°
c).

- [0022] The sealing body may. be rechanically attachied to a cavity wall via one or more
fasteners. The sealing body fnay-include-a fastener such as a trée-fastener-or a threaded screw
fastefier. The: fastener ‘may. -also be ‘provided in a variety ‘of shapes -aid in a variety of
‘configuraiions‘, so :Ilc’)'nAg; as‘it ¢an ‘secure. the-expandable sealing body té.a:cavity. One. example.of
a:suitable fastener is disclosed in U.S. Publication No: 2010/0021267 iricorporated by. feférence
‘herein for all. purposes. ‘The: fastener-may be:capable of securing multiple: layers or types of
materials to a ‘structure.. Examples of ‘suitable fasteners: include mechariical fasteners, clips, -
tabs, press-fits, snap-fits, screws, hooks,. combinations thereof or the like. Furthermore, it is
‘contemplated that the one or more fasteners may-be:formed.integral.of a singular material with
‘the material of the expandable sealing body or ‘n{ay.- beformed of a different material and may
be removably attached to the.carrier. The:fastener may be:provided: as.a magnetic material or
an adhesive material that. can attach (e.g., -adhere. or magnetically secure) the: expandable.
sealing body to-a cavity: In such an embodiment, the:magnetic material or the. adhesive'material
may be interspersed within the first material layer or the expandable sealing body. Alternatively,
the magnetic material or the adhesive material may be disposed upon the first material layer:
and/or the expandable: sealing body-or may.be otherwise connected. to the-first material layer

and/or the expandable sealing body.
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[0023] ‘The. fastener may be -attached to the at least one-cut-out or attached to'the remairing
material layer. The sealing body may be installed so that the one or more fasteners’contact a
vehicle cavity-wall. The fastenirig may occur. o that the-sealing body is rotated upon placement
within a vehicle cavity. The fastening may also occur so that the one'or more fasteners are
pressed. into-an dperture for receiving: the-fastener within the cavity-wall so that no additional
step of movement or rotation’is required for installation..

[0024] The sealing body may. be located into a cavity having orie‘or tore walls that separate:
the cavity into:muitiple’ portions. The sealing body may:be located into the cavity so that the fiee
"“ends are located into-one.portion of the cavity and the remaining material layer is located into-
another portion of the.cavity. The expandable sealing body may be:located so that each free
end and each remaining material layer is located.into a different cavity. portion. A free end of the
expandable sealing body may also be located into.a corner of acavity.

[0025] The sealing body' of the presenit.invention may be installed into-an automotive vehicle
although it may be employed for other articles of manufacture such as boats; buildi'ngs;_
furniture; storage containers:or the like: The sealing body may be.used-to seal and/or baffle-a
variety- of componerits: of an-automotivé-vehicle including, Without limitation, body componerits
(e:9., panels), frame componerits (&.g:, hydrcformed tubes), pillar stiuctufes (e:g:. A, B, C.or D-
pillars), bumpers, roofs; bulkheads, ‘instrumeft panels, wheel wells, floor pans, door. beams,
hem flanges, vehicle.-beltline.applications, doors, door isills; rockers; decklids; hoods or:the like
of the automotive vehicle.

[0026] The sealing body may-also include an.adhesive layer that comprises an outer surface:of
the expandable sealing .body. The: sealing body may include-a plurality’ of Sides with varying
lengths, the lengths-of ‘some-sides being substantially longer-than ‘the. lengths of other sides:
The sealing body, the cut-outs, or both may: be. substantially. rectangulaf in shape. The sealing
body, the cut-outs, or both may include-one:or more:curved edges. The sealing body, the cut-
‘outs or both may be substantially rounded in shape..

[0027] The sealing body may-also include a film' layer, such as that disclosed in U.S. Patent
Publication Nos. 2004/0076831 and 2005/0260399, incorporated by. reference herein for all
purposes. The film layer may be used to cover a material that:is tacky to the touch. The film
layer may be removed-from the:material prior.to application of the material to a vehicle'structure,
such that the film will reveal a tacky surface of the material that will adhere to the structure.
[0028] The materials: and -formation process of the present invention create a simplified
lightweight sealing, reinforcement,.and baffling device that can be easily customized to fit any
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cavity. The die-cutting pfocéss can produce:a sealing body and cut-outs;to fit-a shape of any
cavity.

[0029]) Any numerical values recited herein include all values: from thé lower-value-to the upper
any lower value. and any higher value: 'As ‘an’ example, if jt is stated that“the- amoufit. of .a
component-or a value of a process variablé-siich ds, for example, temperattire, pressure; time:
and the like is, for example, from 1o 90, preferably‘frqm 20 1080, more preferably from-30 to-
70, it is intended that values such as 15 to 85, 22 to 68,43 to 51, 30 to 32 gtc. are expressly”
enumerated'in this specification. For values:which are less than one, one unit'is corisidered'to
be 0.0001, 0.001, 0.01 or-0.1 as appropriafe. These are:only examples ‘of what is specifically
intended and all possible: combinations of numerical values between the lowest value and the
highest value enumerated.are to be considered to be expressly stated in this application in a
similar ‘manner. As:¢an beseen the teaching of amounts expressed as "parts by weight® herein
also contemnplates the 'same. ranges -expressed in terms of percent by weight. Thus; an
expression in the Detailed. Description of the Invention of a range in: terms of at *x parts by
weight of the resulting polymeric blend.composition” also contemplates a.teaching of ranges of
same recited amount of "x" in percent by weight of the resulting polymeric blend composition.
[0030] Unless otherwise Stated; all ranges include both:éhdpoinits-and'all Aimbers between-the
endpoints. The use :of "about"-of "approXimately"ifi connéction witha_range applies.to both
‘ends of‘the range. Thus, *aboiit'20 to 30" is intefided to:cover "about 20 to about 30", inclusive
of at least thie specified eridpoints:

[0031] The disclosures of all articles and references; incliding patent applications and
_publications; are.incorporated iby reference for-all pufposes: The terim "cohsisting essentially‘of"
to describe ‘a combination shall include the elements, ingredients; components ‘or steps:
identified, and such other elements ingredients, components or steps that:do not materially
affect the basic and novel characteristics-of the combination. The use of thie terms "comprising”
‘or tincluding®-to describe combinations:of elements, ingredients, components-or steps: herein
also contemplates .embodiments that consist essentially of the. elements; ingredients,
components or ‘steps. By- use: of the term “may” herein; it is intended that. any described
attributes that “may” be included are optional.

[0032] Plural elements, ingredients, components or steps can be provided by a single
integrated -element, ingredient, component. or step. Alternatively,. a single integrated element,
ingredient, component or- step might be divided. into separate plural elements, ingredients,
components or steps. The disclosure of “a" or "one" to describe an element, ingredien_t;,

8
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component of 'step is not intended 16 foreclose ‘additiohal elements, ingfedients,.components.or
steps.

[0033] It is understood that the above description is intended to be. illustrative and "not
restrictive. Many embodiments as: well as many applications besides the examples provided will
be apparent to those of skill-in the art upon reading the above description. The scope of the
invention ‘should, therefore, be determined not with teference. to the ‘above description, ‘but
should instead be:determined with reference to the-appended claims; along with the full scope’
of equivalents to which such ¢laimsvare.entitled.. The: disclosures of all articles and referencés,,
including: patent applications:and ‘publications, are: incorporated by reference for all purposes.
The omission in the following claims:of any-aspect of subject matter that is disclosed: herein is
not-a disclaimer of such: subject matter, nor should it be regarded that the. inventors did not
consider stich subjéct matter to be partof the.disclosed'inventive subject matter.
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CLAIMS
Claim 1 A methiod for sealing'a’ cavity.comprising:
a: providinga substantially-planar sealing-body including:

i. afirst expandable material.layer of constant thickness;
i. _atleast one cut-out portion in the first exparidable material layer formed by
cutting-at least one portion of the expandable:material so that.a connected end of the
material is still connected to:a remaining material layer and another endis a free
end;
b. .locating:the sealing body within-the-cavity-so that the:free:end of the-at ieast one
cut-out extends into.a portion of the cavity not occupied by:a.remaining material layer;
wherein the cavity incliides. at.léast one wall that divides the cavity into-a first-area.and.
second area so that the free end of the one or more-cutouts:extend into the first area of the
cavity while thie-remaining:material layer extends into'the second area of the-cavity.

Claim2:  The'method of claim 1, including forming'an openingin the at least onewall
dividing the cavity'so that thie fiee énd of the at least one'ciitiout ehters the fifst area thrgugh

‘the.opening

Claim.3: The method of claim 1. or claiim 2, whetein the free end ¢f the at least orie:cut-out

is located into a:corner of the cavity:

Claim 4: The method of -any of claims:1 through 3, wherein two cut-outs:are formed, each

extending into-epposing corners of the cavity.

Claim 5: The-method of any-of claims 1. through 4, wherein the cutting is'a die-cutting
process.
Claim 6: The method of any of claims 1 through 5, wherein one or more fasteners are

located on the remaining material layer.

10
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Claim 7: The méthad:of any of claims1ithrough 6, wherein one or more:fastenersare

located on the one or more’ cut-outs.

Claim 8: The.method of any of claims:1-through 7,-wherein.the remaining material layer

substantially surrounds thie at least one:cut-out.

‘Claim 9: The method.of any;fof,".c!aims:;ﬂ_'i through:8,.including:.
is forming an opening in‘the;at least one:wall that divides:thé-Cavity into a first area

and a.second area;
. locating two free ends:of the first- expandable material layer through the-opening
and into thefirst area so that the entirety of the remaining material layer remains.

in the second area.

Claim 10:  The:methiod of any:of claims: 1" through'9, wherein the sealingbody is

substantially rectangular in-shape:

Claim 11;  The methed of any-of claims 1 through'10, whereinthe cut-out portion is

substantially rectangilar-in-shape:

Claim 12; The method of ‘any.of.claims1 through 11,:wherein-the connected end of the cut:

out portion is located equidistant from and in between' two free ends.

Claim 13: The'method of any-of claims 1 through 12, wherein:the connected end'is:located
adjacent:or within the opening in the at least-one: wall during use:of the sealing body.

Claim 14: “The method of any,of claims 1 through 13, wheérein the connected end is

connected to the remaining first material layer in at least one location.

Claim 15: The. method of ‘any of claims 1 through 14, wherein.the connected end is
connected to the remaining first-material layér in at least two'locations.

Claim 16: The method of any of claims 1 through 15, wherein the cut-out portion includes

only one free end.which.is located in opposing relatioriship with a connected end.

11
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Claim 17: A methodfor sealinga cavity comprising:
a. providing a substantially planar sealing body including:
i. a first expandable material layer of constant thickness;
ii. .at least.one cut-out portion in the first-expandable material layer formed by
cutting at:least one portion-of the expandable material o that a connected end.of the.
‘material is'still connected to.a 'r,em'ai'j_ﬁiﬁg material layer-and-another end.is a free end
and'the remaining. material layer substantially surrotnds the cut-out portion;
b. locating the sealing body within the cavity 56 that two'free-ends of the at least
one cut-out extends ifto & portion of the cavity:not occupied by the remaining faterial layer;
wherein the cavity includes at least one wall that divides the cavity into a first darea-and
second area so-that the free end of the one or more ¢utouts-extend into the first area of the
cavity-while the rémaining. material layer extends into the second: area of'the cavity and the
connected endis locatéd-adjacent the atleast one-wall that divides the:cavity..

Claim 18:  "The:method of claif 17; wherein the cut-out portion includes.only one free end

-Wwhich is located in opposing relationship with a:connected.end.

Claim 19: The method of claim 17 or claim 18, wherein the.connected end is.connected to:

the remaining first material layer in-at least two locations:

Claim-20: The:method.of any of-claims 17 through 19, wherein the coninected:end of the.
cut:out'portion is located equidistant from and in between:two free.ends..
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