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A reinforcement for an expandable or foaming material Is disclosed that comprises a first (10) and a second (11) member each

having protuberances (12) that are cor
bending a hinge (13) that separates th

tacted when the first and second members are joined. The members are joined by
e members, or can be joined In multiple units to form a series. The members are

maintained In a closed or joined position by at least one latch (14a,14b). Once joined, the first and second members define at
least one opening (15a,15b) wherein a foaming composition can be injected into the joined members. Alternatively, a preformed
expandable material can be placed between the first and second members, or located on selected outer positions, e.g., within

an automotive cavity to be sealed.
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(§7) Abstract: A reinforcement for an expandable or foaming
material is disclosed that comprises a first (10) and a second
(11) member each having protuberances (12) that are contacted
when the first and second members are joined. The members are
joined by bending a hinge (13) that separates the members, or
can be joined in multiple units to form a series. The members
are maintained in a closed or joined position by at least one latch
(14a,14b). Once joined, the first and second members define at
least one opening (15a,15b) wherein a foaming composition can
be injected into the joined members. Alternatively, a preformed
expandable material can be placed between the first and second
members, or located on selected outer positions, e.g., within an
automotive cavity to be sealed.
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TITLE
REINFORCEMENT FOR EXPANDABLE COMPOSITIONS AND METHODS
FOR USING THE REINFORCEMENT

The subject matter herein claims benefit under 35 U.S.C. 119(e) of U.S.

Patent Application Serial No. 60/287,647, filed on April 30, 2001. The disclosure
of Serial No. 60/287,647 1s incorporated by reference.

FIELD OF THE INVENTION

The instant invention relates to reinforcement for an expandable
composition. The instant invention also relates to a method of using the
reinforcement to retain an expandable composition, for example, within an

automotive cavity.

BACKGROUND OF THE INVENTION

Expandable sealants are known 1n this art such as described 1n U.S. Patent
Nos. 4,427,481, 4,874,650; 5,106,415; 5,266,133; 5,373,027; 5,506,025;
5,266,133; 5,373,027, and 5,678,3826; and European Patent No. EP 0 730 998B1;
the disclosure of each of which 1s hereby incorporated by reterence. One
conventional cavity sealing arrangement and method is described 1n U.S. Patent
No. 5,040,803; the disclosure of which 1s also hereby incorporated by reterence.
Other convention cavity sealants comprise polyvinyl chloride (PVC), and
polyurethane (PU) based materials that are pumped into location and, in some
cases, expand after being exposed to a sufficient amount of heat. Conventional
sealants also include epoxy containing foams, and combining PU and epoxy

foaming systems.
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In some cases, the expandable sealant 1s preformed to have a defined
configuration. The preformed sealant can be located within a cavity or an area for
sealing and then heated. The heating (e.g., that 1s used to bake automotive paints),
causes the sealant to expand and 1n turn form a seal. Preformed automotive
sealants are available from Orbseal LLC, Richmond, Missouri as Product Numbers
136, 157, 20000, 20100, 21000, 21100, among others. Typically, these sealants
are employed in automotive applications for filing cavities, stiffening adjacent
components and dampening sound/vibrations. Such sealants are employed to
satisfy automotive specifications such as Ford Specification WSS M99P35-A,
WSS M99P29-A and WSSM2D494-A; the disclosure of which 1s incorporated by
reference.

Conventional foam compositions are described in U.S. Patent Nos.
6,058,673; 5,574,124, 4,052,347; 4,355,138; 5,461,091; 4,963,675; 5,356,943,
5,350,777, 4,910,332; 5,817,860; 4,888,442; 4,855,490; 4,864,025; 4,904,522 and
5,461,091, and WIPO Publication Nos. WO 96/06124 and WO 98/52997.
Polyurethane foam compositions and compositions having reduced MDI content
are described in U.S. Patent Nos. 5,817,860; 5,574,124; 4,052,347 4,355,138;
4.888,442; 4,864,025; 4,855,490; 4,963,675; 5,350,777, 4,910,332; 5,356,943,
European Patent Application Publication No. 0 393 903 A2 and WIPO Publication
No. W0O/96/06124. The disclosure of these patents and patent application
publications is incorporated by reference.

Expandable and foaming compositions can extend beyond the intended area
to be sealed (e.g., foaming compositions are dispensed into a cavity as a
stream/froth that may flow into undesired areas). There i1s a need 1n this art for an
expandable composition that: 1) i1s reinforced to improve strength and control
material flow during expansion, 2) can be adhered or affixed to a metal substrate,

3) 1s easily installed and remains 1n a predetermined location, and 4) for some
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applications provides acoustical or structural properties to the surrounding

members, e.g., an automotive cavity.

CROSS REFERENCE TO RELATED PATENT APPLICATION

The subject matter disclosed herein is related to copending and commonly
assigned U.S. Patent Application Serial No. 09/696,854, filed on October 26, 2000
in the name of Duffin et al., that corresponds to PCT/US00/296135; the entire

disclosure of which is hereby incorporated by reference.

SUMMARY OF THE INVENTION

The instant invention solves problems associated with conventional
expandable materials and foams, and application methods by providing a
reinforcement that contacts the expandable material/foam during expansion. In
contrast to conventional materials and methods, the instant invention can: 1)
provide reinforcement to an expandable material having a predetermined or
preformed shape, e.g., extrusion, stamping, and injection molding, 2) be located,
e.g., within a cavity, or around or upon a member to be sealed, prior to/post
assembly while remaining in a predetermined location, 3) be employed 1n a wide
range of applications, 4) control flow rate and direction of foaming compositions;
and 5) provide increased strength/reinforcement after expansion/foaming. By
employing at least one of the inventive reinforcement, at least a portion or
substantially all of a predetermined cavity can be filled. When employed 1n an
automotive cavity, the inventive reinforcement permits selective placement ot an
expandable composition thereby avoiding excessive material usage (and attendant
weight gain) and providing improved acoustical/structural properties to adjacent
metallic components. If desired, the inventive reinforcement permits a
predetermined amount of an expandable material to be located within an

automotive cavity for structural reinforcement thereby permitting a reduced gauge
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of metal to be used without reducing the strength of the cavity or increasing overall

S

10

135

20

25

weilght.

The inventive reinforcement comprises a first and a second member each
having protuberances that are contacted when the first and second members are
joined. The members are joined by bending a hinge that separates the members, or
can be joined in multiple units to form a series. The members are maintained in a
closed or joined position by at least one latch. Once joined, the first and second
members define at least one opening wherein a foaming composition can be
injected into the joined members. Alternatively, a preformed expandable material
can be placed between the first and second members, or located on selected outer
positions, e.g., within an automotive cavity to be sealed. By selecting the location
and number of reinforcement members, all or a portion of a cavity can be filled
with an expandable composition. In either case, the foaming/expanding material
embeds the reinforcement. The foam/expandable material can expand further as
the material cures as well as a result of subsequent processing, e.g., during the

automotive assembly process.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1A 1s an overhead view of the inventive reinforcement in an open
position.

Figure 1B is an end view of the reinforcement of Figure 1A.

Figure 1C 1s a second end view taken 90 degrees trom Figures 1A and 1B
of the reinforcement of Figure 1A.

Figure 2A is an overhead view of the inventive reinforcement of Figure 1A
in a closed position.

Figure 2B is an end view of the reinforcement of Figure 2A.

Figure 2C 1s a second end view taken 90 degrees from Figures 2A and 2B

of the reinforcement of Figure 2A.



10

15

20

235

CA 02425151 2003-04-03

WO 02/087843 PCT/US02/13816

Figure 3A is a view of the closed inventive reinforcement of Figure 2 that
1llustrates a latching mechanism.

Figure 3B is a view of the closed inventive reinforcement of Figure 2 that
illustrates a hinge mechanism.

Reinforcement can be attached into a multiple series in order to extend the
reinforcement length, or to control the area filled and direction into which the

composition expands.

DETAILED DESCRIPTION

The inventive reinforcement comprises a first and a second member each
having protuberances. The number and location of the protuberances are such that
the protuberances are engaged when the first and second members are brought into
contact. The protuberances extend outwardly from the surtface of the members.
The direction in which the respective protuberances extend is the same for both
members. The first and second members can have any desirable configuration so
long as the configuration permits the members to be engaged, e.g., by bending a
hinge that permits protuberances on the first and second members to contact.
Examples of suitable configurations for the members comprise flat, curvilinear,
round, square, among others. Examples of suitable configurations for the
protuberances comprise at least one of conical, frusta-conical, pyramidal, square,
cylindrical, among others. The protuberances can be either closed, open ended or
combinations thereof. The protuberances can be either evenly or unevenly spaced
upon the members.

The first and second members are connected by at least one hinge. The
hinge provides a pivot point about which the first and second members can move
so that the respective protuberances of the members can become engaged. The
hinge can comprise any suitable configuration such as a strip of material,

separately attached article, an integral molded component, among others.
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The members are maintained 1nto a closed or joined position by at least one
latch. The latch can be of any suitable configuration. Examples of suitable
configurations comprise a compression or snap fit, hook, flap, among other
conventional connecting means. The latch can comprise a separately attached
component or an integrally molded with the members.

The first and second members, once the protuberances have engaged, define
at least one opening. The opening can be employed as a port for introducing a
foaming composition into the reinforcement (e.g., polyurethane foam). The
introduced foaming composition embeds the protuberances as it expands through
the reinforcement. The expanding foam typically extends beyond the
reinforcement and contacts the surrounding cavity or area to be sealed, e.g., an
acoustical or structural foam within an automotive cavity. The reinforcement
functions to control the tlow of the expanding foam within a predetermined area,
define the location of the foam and provide improved structural integrity to the
foam.

In one aspect of the invention a preformed expandable material can be
placed between the first and second members. Typically, the preformed material 1s
heat activated. When the preform 1s heated, the material expands and embeds the
reinforcement in the manner described above 1n connection with foaming
compositions.

In a further aspect, the instant reinforcement comprises at least one fastener
that retains the reinforcement at a predetermined location. The fastener can
maintain the reinforcement at any suitable predetermined location such as an
automotive front and/or rear “A”-pillar, “B”’-pillars, “C”-pillar, pillar to rail
sections, cross-members, cross-members to rails, roof side rails, sill or rocker
panels, among other locations where 1t 1s desirable to position an
expandable/foaming material adjacent to a member to be sealed. By “adjacent” it

1S meant term “adjacent” as used in this specification and the claims, unless expressly
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stated otherwise, means two components that are in contact with each other, are next to

each other with a space separating them, or are next to each other with a third component

in between. By “member to be sealed” it 1s meant that the material contacts the
member or a cavity at least partially defined by the member either prior to, during
or after completing expansion. The member to be sealed can be at least partially
embedded or penetrated by the expanding material. The fastener can be attached
to or incorporated within the material prior to expansion. While any suitable
fastener can be employed, examples of suitable tasteners comprise at least one
member selected from the group of blades, pins, push-pins, clips, compression fit
fasteners, among other fasteners that are capable for maintaining a shaped
expandable composition in a predetermined location without adversely atfecting
the expansion or performance of the composition. The fasteners can also comprise
an integrally molded component of the reinforcement. Specific examples of
suitable fasteners are described 1n aforementioned US Patent Nos. 5,040,803 and
5,678,826.

The 1inventive reinforcement can be fabricated from any suitable material.
Examples of suitable materials comprise at least one member comprising
polyester, polyamid, mineral/ reinforced filled polymers, among others that are
heat stabilized and retain high strength during function and life of the area to be
sealed. The inventive reintorcement can be produced by using any suitable
method such as injection molding, extrusion, pultrusion, stamping, among other
conventional methods for shaping thermoplastic compounds. The inventive
reinforcement should be resistant to the temperatures associated with exposure to
the expanding compositions (e.g., heat stable to 400 F).

The expanding composition either preformed or injected into the
reinforcement can comprise any suitable composition. Example of suitable
compositions comprise polyurethane, low MDI polyurethanes, among other

compositions identified in the previously referenced patent, patent applications and
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publications. When employed in an automotive application, the foam will
typically be adherent to oily or e-coated metals. The foam will also typically have
an expansion of at least 200% to about 1,000%.

Certain aspects of the invention are better understood when referring to the
Drawings. Referring now to the Drawings, Figures 1A-1C illustrate one aspect of
the inventive reinforcement wherein the first and second members 10 and 11 are in
an open position. First and second members included spaced apart and outwardly
extending protuberances 12. First and second members are connected via two
hinge members 13. First and second members include latching components 14A

and 14B, and components 15A and 15B that when joined define two openings

through which a foaming composition (e.g., polyurethane foam) can be introduced
into the reinforcement (when a heat activated preform expandable material 1s
employed components 15A and 15B can be omitted or used 1n conjunction with
another foaming composition such as PU foam). As the foam 1s introduced 1nto
the reinforcement via the two openings, the foam is directed throughout the
reinforcement by contacting deflectors 16.

Referring now to Figures 2A-2C, these Drawings illustrate the inventive
reinforcement of Figures 1A-1C 1n a closed position. Figures 2A-2C illustrate that
first and second members 10 and 11 pivot about hinge 13 to achieve the closed
position. Hinge 13 1s shown in its deformed or bent position 20. The
reinforcement 1s maintained at a defined position within a cavity or an area to be
sealed by fasteners 21. When in the closed position, the space between the
protuberance on one member 1s filled by the protuberance on the other member.
Opening 22 1s defined when members 15A and B are contacted. The first and

second members are maintained in a closed position by latch 14A and 14B.

Referring now to Figures 3A and 3B, Figure 3A 1llustrates in greater detail
the interconnection of latch 14A and 14B 1n a closed position. Figure 3B

illustrates in greater detail how hinge 13 (Figures 1A — 1C) 1s bent 1nto its
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configuration designated as 20 (Figures 2A-2C). Figures 3A and 3B also show
opening 22 and fastener 21.

While the above Description emphasizes expandable compositions for use
in automotive applications, the inventive reinforcement can be employed with
expandable compositions (e.g., PU) in a virtually unlimited array of applications.
Examples of such applications can include one or more of sealants for aircraft, golt
cars, agricultural equipment, marine vessels, an insulating member, a residential or
industrial sealant, among other applications. The inventive reinforcement can be
employed with expandable/foaming composition that are extruded, pumped into a
desired location, sprayed, preformed (e.g., injection molded), among other

methods for using sealants.
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THE FOLLOWING IS CLAIMED:

1) A reinforcement for a foaming composition comprising: a first and a
second member each comprising a plurality of protuberances, at least one hinge
between said first and second members and a latch for maintaining the first and
second members in a closed position and wherein said first and second members
define an opening for receiving the foaming composition when said first and

second members are 1n the closed position.

2). A reinforcement for receiving a foaming composition within an
automotive cavity comprising: a first and a second member each comprising a
plurality of protuberances, at least one hinge between said first and second
members that allows the first member to engage the second member 1n a closed
position and at least one fastener for maintaining said reinforcement at a
predetermined location within said cavity and wherein said first and second
members define an opening for receiving the foaming composition when said first

and second members are in the closed position.
3). The reinforcement of Claim 2 wherein the cavity comprises at least one
member selected from the group consisting of an A-pillar, B-pillar, C-pillar, cross-

members, roof side rails and rocker panels.

4). The reinforcement of Claim 2 wherein said foaming composition

comprises polyurethane foam.

5). The reinforcement of Claim 2 wherein said reinforcement comprises at

least one injection molded thermoplastic.

10
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6). The reinforcement of Claim 2 further comprising at least one deflector

for directing the foaming composition through the reinforcement.

7). The reinforcement of Claim 2 wherein said protuberances define at least

one opening.

8) A method for improving the acoustical properties of an automotive cavity
comprising:

introducing at least one reinforcement into the cavity wherein said
reinforcement comprises the reinforcement of any one of Claims 1through 7; and,

contacting said at least one reinforcement with at least one expandable or
foaming composition,

embedding at least a portion of said reinforcement within said at least one

expandable or foaming composition.

9). The method of Claim 8 wherein said foaming composition comprising

polyurethane foam.

10). The method of Claim 8 further comprising atfixing said reinforcement

member at a predetermined location within said cavity.

11
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