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REINFORCEMENT WITH CHANNEL DESIGN

BACKGROUND

[0001] Reinforcements are used in various industries to provide structural
support to or reduce noise and/or vibrations in various products. For example, in the
automotive industry, the reinforcement may be used to reinforce beams, pillars, rails,
nodes, doors, or roof of the vehicle. The reinforcement may include a carrier disposed
in a cavity of the product, and a material layer, such as structural or acoustic foam or an
adhesive, is disposed on the carrier. The carrier may be made from plastic or metal
bonded with the material layer. Accordingly, the material layer generally has adhesive
properties.

[0002] In FR 2 749 263 a recinforcement is disclosed, in which a foam in its
unfoamed state almost fills the entire space in between the longitudinal ribs and the
structure. This is needed as the foam is designed to fill the full chamber. The function
of the foam in between the longitudinal ribs is to connect the carrier to the structure to
be reinforced.

[0003] Sometimes, the carrier includes an array of ribs. The material layer is
applied around the carrier in a way that a gap between the carrier and the cavity
remains free to electrocoating flow. The size of the gap greatly impacts the
effectiveness of the electrocoating process. For example, if the gap is too large and the
material layer is relatively thick, the global mechanical performance of the carrier is
decreased. For example, the gap may be 6 to 10 mm and partially filled with the
unexpanded material layer, which may have lower performance due to a weak bonding
between the carrier and the product to be reinforced. If the gap is too small (0 to 4
mm), the electrocoating will not effectively protect against corrosion of the product
because there is not enough room for an electrocoating material to flow. Therefore, a
reinforcement is needed that allows for effective electrocoating with a smaller or no

gaps between the carrier and the product.

SUMMARY
[0004] A reinforcement includes a carrier having a plurality of exterior walls
spaced from one another and defining a channel extending substantially parallel to a

longitudinal axis defined by a cavity. A material layer is disposed on at least one of the
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exterior walls within the channel such that an electrocoating material is able to flow
through the channel before the material layer is expanded and the channel is
substantially filled after the material layer is expanded. Accordingly, gaps between the
carrier and an object to be reinforced may be reduced or ecliminated without

substantially affecting the electrocoating process.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] The foregoing description will be understood more completely from the
following detailed description of the exemplary drawings, in which:
[0006] Figure 1 is an illustration of a carrier disposed within a cavity having
exterior walls and longitudinal ribs with a material layer disposed thereon and defining
multiple channels, according to an embodiment;
[0007] Figure 2 is an illustration of the carrier of Figure 1 where the material
layer has been expanded to fill the channel, according to an embodiment;
[0008] Figure 3 is an illustration of the carrier having transverse ribs, according
to an embodiment;
[0009] Figure 4 is an illustration of the carrier where the material layer is
continuous in a longitudinal direction, according to an embodiment;
[0010] Figure 5 is an illustration of the carrier where the material layer is
discontinuous in a longitudinal direction, according to an embodiment;
[0011] Figure 6 is an illustration of the carrier where the material layer is
discontinuous and alternative, according to an embodiment;
[0012] Figure 7 is an illustration of the carrier where the material layer is
continuous in a transverse direction and disposed on the exterior walls and longitudinal
ribs, according to an embodiment;
[0013] Figure 8 is an illustration of the carrier where the material layer is
continuous in a transverse direction and disposed on the exterior walls and one of the
longitudinal ribs, according to an embodiment;
[0014] Figure 9 is an illustration of the carrier where the material layer is
disposed on a base of the carrier, according to an embodiment;
[0015] Figure 10 is an illustration of the carrier where the material layer
extends between the exterior walls and the longitudinal ribs and between the

longitudinal ribs spaced from the base, according to an embodiment; and
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[0016] Figure 11 is an illustration of the carrier where the material layer is

disposed on the exterior walls, the longitudinal ribs, and the base.

DETAILED DESCRIPTION

[0017] A reinforcement includes a carrier having a plurality of exterior walls
spaced from one another. The carrier defines a channel extending substantially parallel
to a longitudinal axis defined by a cavity. A material layer is disposed on at least one of
the exterior walls within the channel such that an electrocoating material is able to flow
through the channel before the material layer is expanded and the channel is
substantially filled after the material layer is expanded. In one embodiment, removing
transverse ribs from the carrier creates new flow channels for the electrocoating
process, and the material layer interconnects the longitudinal ribs after expansion in the
baking process. In another embodiment, the carrier may include transverse ribs that
provide additional support to the carrier, but do not interfere with the electrocoating
process.

[0018] Figure 1 illustrates an exemplary reinforcement having a carrier 10 with
a plurality of exterior walls 12 spaced from one another and connected by a base 14.
The carrier 10 may be formed of any material, such as metal, plastic, or a hybrid of
plastic and metal, and is disposed in a cavity of an object 16 to be reinforced. The
cavity defines a longitudinal axis A, and the carrier 10 defines at least one channel 18
extending substantially parallel to the longitudinal axis A. The channel 18 may have
any length relative to the carrier 10. For example, the channel length along the
longitudinal axis A may be longer than a width of the carrier 10 transverse to the
longitudinal axis A, or alternatively, the channel 18 may be shorter along the
longitudinal axis A than it is wide. The carrier 10 may include a plurality of
longitudinal ribs 20 spaced from the exterior walls 12. In one exemplary approach, the
longitudinal ribs 20 extend in a direction substantially parallel to the exterior walls 12
and the longitudinal axis A. In this embodiment, multiple channels 18 are defined by
the longitudinal ribs 20 and/or the exterior walls 12.

[0019] A material layer 22 may include acoustic foam, structural foam, and/or
an adhesive disposed onto at least one of the exterior walls 12 and/or at least one of the
longitudinal ribs 20 within the channel 18. For example, the material layer 22 may be

over-molded or beaded onto the carrier 10. Alternatively, the material layer 22 may be
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mechanically attached with pins, hooks, or other fittings. The material layer 22 may be
disposed on an inner surface and/or outer surface of the exterior walls 12. In one
exemplary approach, the material layer 22 may expand or cure when subject to heat.
For example, if the material layer 22 includes structural or acoustic foam used in a
vehicle pillar, the foam may expand when in the paint bake process. Alternatively, if
the material layer 22 includes the adhesive, the adhesive will cure during the paint bake
process. The material layer 22 expands to fill the channel 18 and interconnect the
longitudinal ribs 20 and the exterior walls 12. It is to be appreciated that the material
layer 22 need not expand to completely fill the channel 18 and the amount of expansion
needed is dependent upon the amount of loading on the carrier 10. For example, in low
loading situations, the material layer 22 may include acoustic foam that expands to fill
the entire channel 18 instead of structural foam that may not expand to fill the entire
channel 18. It is to be appreciated that in other situations, structural foam may be
replaced with acoustic foam to provide acoustic sealing or sealing against gas, dust,
and humidity.

[0020] However, before the material layer 22 is expanded, the object 16 to be
reinforced may be subject to an electrocoating process to reduce corrosion. In this
embodiment, there may be a gap of 0.5 to 3 mm between the material layer 22 and the
cavity, and as the material layer 22 expands, it at least partially fills the gap. For
example, if the material layer 22 is the adhesive disposed between the gap and the
carrier 10, the gap may be completely filled by the adhesive squeezed into the gap.
Alternatively, additional adhesive may be squeezed into the gap once the material layer
22 has expanded to at least partially fill the gap. The electrocoating process may
include spraying an electrocoating material onto the object 16 in a direction
substantially parallel to the longitudinal axis A through the channel 18 and/or the gap.
The carrier 10 is configured so that the electrocoating material is able to flow through
the channel 18 before the material layer 22 is expanded. In other words, the material
layer 22 may be disposed within the channel 18 prior to the electrocoating process, but
does not substantially interfere with the flow of the electrocoating material through the
channel 18. Figure 2 illustrates the material layer 22 including acoustic foam that has
expanded to fill the channel 18 after the electrocoating material has been applied to the

reinforced object 14.
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[0021] Figure 3 illustrates an exemplary embodiment of the reinforcement
where the carrier 10 includes a plurality of transverse ribs 24 extending in a direction
transverse to the exterior walls 12, the longitudinal ribs 20, and the longitudinal axis A.
In other words, the transverse ribs 24 extend in a direction transverse to the
electrocoating direction. The transverse ribs 24 may help prevent buckling of the
longitudinal ribs 20. As with the exterior walls 12 and longitudinal ribs 20, the material
layer 22 may be at least partially disposed on at least one of the transverse ribs 24.
Accordingly, the transverse ribs 24 extend in a direction transverse to the channel 18.
So that the electrocoating material can pass through the channel 18, the transverse ribs
24 may be shorter than the longitudinal ribs 20 and/or the exterior walls 12. In one
exemplary approach, the transverse ribs 24 have less than 80% of cross-sectional arca
of the cavity. As illustrated in Figure 3, the transverse ribs 24 may have a U-shaped
opening or any other configuration. In one embodiment, the transverse ribs 24 may
define holes and/or cuts to allow the electrocoating material to pass. For example, the
channel 18 may be defined by holes formed in the transverse ribs 24.

[0022] Figures 4-11 illustrate an embodiment of the reinforcement having two
exterior walls 12 extending at an angle o from the base 14 of the carrier 10. Two
longitudinal ribs 20 extend perpendicularly from the base 14. In this embodiment, the
carrier 10 defines three channels 18. Specifically, two channels 18 are defined by one
of the exterior walls 12 and one of the longitudinal ribs 20. The third channel 18 is
defined by the two longitudinal ribs 20. Although not shown, the carriers 10 of Figures
4-11 may include one or more transverse ribs 24.

[0023] In Figure 4-6, the material layer 22 is disposed on inner and outer
surfaces of cach of the exterior walls 12, on an outer surface of the base 14, and on
inner surfaces of each of the longitudinal ribs 20 in a longitudinal direction. In Figure
4, the material layer 22 is continuous along the longitudinal ribs 20 and the exterior
walls 12, which means that the material layer 22 is constant in geometry. For example,
the material layer 22 may be a rectangular, trapezoidal, square, triangular, circular, or
any other shape or cross-sectional configuration. Continuous material layers 22 may be
produced by extrusion. In the case of complete uniform sections to be reinforced, the
carrier 10 by itself or the carrier 10 with the material layer 22 could be produced by
extrusion or co-extrusion. In Figures 5 and 6, the material layer 22 is discontinuous,

which means that the material layer 22 is divided into sections with spaces
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therebetween, along the longitudinal ribs 20 and the exterior walls 12. This variable
configuration may provide variable final density and local mechanical properties.
Moreover, in this embodiment, the material layer 22 could also provide support in
buckling areas, and specifically, buckling areas on the longitudinal ribs 20. In one
embodiment, the material layer 22 could be linked with material channels 18 to
facilitate the manufacturing. In Figure 5, the material layer 22 disposed on the
longitudinal ribs 20 is alternative or staggered compared to the material layer 22 on the
inner surface of the exterior walls 12.

[0024] In Figures 7-11, the material layer 22 is disposed on the carrier 10 in a
transverse direction and in different configurations or placed on various surfaces of
cach of the walls or ribs. Although illustrated as being continuous, in another
embodiment, the material layer 22 may be discontinuous or discontinuous and
alternative. In Figure 7, the material layer 22 is disposed on the inner and outer
surfaces of the exterior walls 12 and longitudinal ribs 20. The material layer 22 is also
disposed on the outer surface of the base 14. In Figure 8, the material layer 22 is
disposed on the inner surface of one of the longitudinal ribs 20, the outer surface of the
base 14, and the inner and outer surfaces of the exterior walls 12. In Figure 9, the
material layer 22 is disposed on the inner and outer surfaces of the base 14, and the
outer surface of the exterior walls 12. In Figure 10, the material layer 22 is disposed on
the outer surfaces of the base 14 and exterior walls 12, and further extends between
cach of the exterior walls 12 to one of the longitudinal ribs 20 spaced from the base 14.
Also, the material layer 22 extends between the longitudinal ribs 20 spaced from the
base 14. In Figure 11, the material layer 22 is disposed on the inner and outer surfaces
of the exterior walls 12, the base 14, and the longitudinal ribs 20. Although not
illustrated, the embodiments of Figures 7-11 may further include transverse ribs 24 as
previously described.

[0025] The foam placed in between the longitudinal ribs 20 and the exterior
walls 12 is preferably designed to only fill the channels 18 in between the ribs. The
unfoamed cross section is less to permit e-coat flow through the channels 18. The
material layer 22 on the inner face of exterior walls 12 or on longitudinal ribs 20 is
preferably an expandable material that supports the longitudinal ribs and avoid them to

buckle.
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[0026] The connection of the carrier 10 to the structure 16 is preferably ensured
by other foam components or adhesive disposed on the exterior walls 12. The material
layer 22 on the outer face of exterior walls 12 facing the object 16 is preferably an
expandable material or an adhesive that bonds the carrier to the structure.

[0027] The above description is intended to be illustrative and not restrictive.
Many alternative approaches or applications other than the examples provided would
be apparent to those of skill in the art upon reading the above description. The scope of
the invention should be determined, not with reference 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 claims are entitled. It is anticipated and intended
that future developments will occur in the arts discussed herein, and that the disclosed
systems and methods will be incorporated into such future examples. In sum, it should
be understood that the invention is capable of modification and variation and is limited
only by the following claims.

[0028] The present embodiments have been particularly shown and described,
which are merely illustrative of the best modes. It should be understood by those
skilled in the art that various alternatives to the embodiments described herein may be
employed in practicing the claims without departing from the spirit and scope as
defined in the following claims. It is intended that the following claims define the
scope of the invention and that the method and apparatus within the scope of these
claims and their equivalents be covered thereby. This description should be understood
to include all novel and non-obvious combinations of elements described herein, and
claims may be presented in this or a later application to any novel and non-obvious
combination of these elements. Moreover, the foregoing embodiments are illustrative,
and no single feature or element is essential to all possible combinations that may be
claimed in this or a later application.

[0029] All terms used in the claims are intended to be given their broadest
reasonable constructions and their ordinary meanings as understood by those skilled in
the art unless an explicit indication to the contrary is made herein. In particular, use of

2% ¢

the singular articles such as “a,” “the,” “said,” etc. should be read to recite one or more

of the indicated elements unless a claim recites an explicit limitation to the contrary.
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8
CLAIMS
We claim:
1. A reinforcement comprising:

a carrier (10) having a plurality of exterior walls (12) spaced from one another
and defining a channel (18) extending substantially parallel to a longitudinal axis (A)
defined by a cavity;

a material layer (22) disposed on at least one of said exterior walls (12) within
said channel (18) such that an electrocoating material is able to flow through said
channel (18) before said material layer (22) is expanded and said channel (18) is at
least partially filled after said material layer (22) is expanded.

2. A reinforcement as set forth in claim 1, wherein said exterior walls (12)
cach have an inner surface and wherein said material layer (22) is disposed on said

inner surface of at least one of said exterior walls (12).

3. A reinforcement as set forth in claim 2, wherein said exterior walls (12)
cach have an outer surface and wherein said material layer (22) is disposed on said

outer surface of at least one of said exterior walls (12).

4. A reinforcement as set forth in claim 1, wherein said carrier (10)

includes a plurality of longitudinal ribs (20) spaced from said exterior walls (12).

5. A reinforcement as set forth in claim 4, wherein said longitudinal ribs

(20) extend in a direction substantially parallel to said exterior walls (12).

6. A reinforcement as set forth in claim 4, wherein said channel (18) is

defined by two of said longitudinal ribs (20).

7. A reinforcement as set forth in claim 4, wherein said channel (18) is

defined by one of said longitudinal ribs (20) and one of said exterior walls (12).

8. A reinforcement as set forth in claim 4, wherein said longitudinal ribs

(20) extend in a direction substantially parallel to said longitudinal axis (A).
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9. A reinforcement as set forth in claim 4, wherein said material layer (22)

is at least partially disposed on at least one of said longitudinal ribs (20).

10. A reinforcement as set forth in claim 4, wherein said material layer (22)

is continuous along said longitudinal ribs (20) and said exterior walls (12).

11. A reinforcement as set forth in claim 4, wherein said material layer (22)

is discontinuous along said longitudinal ribs (20) and said exterior walls (12).

12. A reinforcement as set forth in claim 4, wherein said carrier (10)
includes a plurality of transverse ribs (24) extending in a direction transverse to said

exterior walls (12) and said longitudinal ribs (20).

13. A reinforcement as set forth in claim 12, wherein said transverse ribs

(24) extend in a direction transverse to said channel (18).

14, A reinforcement as set forth in claim 12, wherein said transverse ribs

(24) have less than 80% of the cross-sectional area of the cavity.

15. A reinforcement as set forth in claim 12, wherein said transverse ribs

(24) are shorter than said longitudinal ribs (20).

16. A reinforcement as set forth in claim 12, wherein said material layer

(22) is at least partially disposed on at least one of said transverse ribs (24).

17. A reinforcement as set forth in claim 1, wherein said channel (18) is

further defined as a plurality of channels (18).

18. A reinforcement as sct forth in claim 17, wherein one of said channels
(18) is defined by one of said exterior walls (12) and a longitudinal rib (20) spaced

from said exterior wall (12).
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19. A reinforcement as set forth in claim 1, wherein said carrier (10) is
disposed within the cavity and wherein a gap between said material layer (22) and said

cavity is between 0.5 and 3 mm.

5 20. A reinforcement as set forth in claim 1, wherein said material layer (22)

includes a structural foam, an acoustic foam, or an adhesive.

21. A reinforcement as set forth in claim 1, wherein said material layer (22)
over-molded onto said carrier (10).
10
22. A reinforcement as set forth in claim 1, wherein said material layer (22)

is beaded onto said carrier (10).

23, A reinforcement as set forth in claim 1, wherein at least one of said

15  carrier (10) and said material layer (22) are produced by extrusion or co-extrusion.

24. A reinforcement as set forth in claim 1, wherein said material layer (22)

is disposed on said carrier (10) in buckling areas.
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