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A laminate for reinforcing a structural member

having a plurality of side walls comprises a carrier having

D at least one inclined support surface. Each support surface
has an outer edge disposed toward a respective side wall.

A layer of extruded uncured structural foam 1s on each

support surface and terminates inwardly of the outer edge.

The foam expands when cured and tumbles down the inclined
10 support surface of the carrier to become bonded to the side
wall as well as the carrier._ By being spaced from the outer
edge of the support surface, the tendency for the foam to
wipe against the side wall is minimized as 1s the tendency

for a worker to touch the foam when the worker places the

15 carrier into the structural member.
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REINFORCING LAMINATE CONTAINING CARRIER AND EXPANDABLE

POLYMER
BACKGRC }_u, OF THE INVENTIC
S5 Various applications such as 1n the automotive
field utilize structural foam to reinforce members. One

form of application that has been suggested is to place the
foam between side walls of a structural member. The
placement may be facilitated by having the foam on a carrier
10 which is inserted between the side walls where the foam 1is
a heat expandable foam. The foam is initially bonded to the
carrier and upon curing then becomes bonded to the struc-
tural member walls. In such approaches the foam 1s gener-
ally spread on the carrier in what would generally corré-
15 spond to the final location where the foam would Dbe 1in
contact with the walls of the structural‘member so that upon
curing there is assurance that the foam will contact the
side walls and become intimately bonded to the side walls.
With this technique, however, the foam may wipe against the
20 side walls as it 1s being plaéed into the structural member.
A further consideration with this technique is that the
tacky foam may also contact the worker in, for example, an
assembly line where the worker would be placing the foam and

its carrier into the structural member.
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SUMMARY OF THE INVENTION

An object of this invention is to provide a
structural foam design which minimizes the tendency of the
foam to wipe against the structural member and to be touched
by the worker when the foam is inserted in place.

A further object of this invention 1s to provide
such a structural foam which would be placed on a carrier
wherein the foam is shaped and dimensioned in such a manner
as to accomplish these objects.

" In a preferred practice of this invention the
carrier has a plurality of support surfaces onto which a

layer of the structural foam would be placed. Each layer

of the foam terminates inwardly of the outer edge of the

support surface. Thus, when the carrier 1s inserted 1into

the structural member with the outer edge of each support
surface located at the walls of fhe struétural member, the
foam is spaced inwardly from the walls of the structural
member thus minimizing any tendency for the foam to wipe
against the walls while being inserted into the desired
location. The carrier also includes sufficient portions
free of the foam to function as a handle so that theworker
may insert the carrier in place and minimize any tendency
to touch the foam.

- Preferably, the foam is expandable upon curing soO

that upon expansion the foam moves into contact with the
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side walls to be intimately bonded to the carrier and the
side walls. In the preferred practice of this invention the
foam is thermally expandable. This has the advantage 1in
vehicle assembly lines of utilizing a conventional oven for
the assembly line to cure the foam.

In a preferred practice of the invention the foam
is extruded in block form and mounted on the support surface
of the carrier. The carrier may generally be of I-beam
shape having sloping walls which function as a pair of
support surfaces. Where the foam is placed on each sloping
wall the foam may be undercut to facilitate the foam moving
downwardly and outwardly into contact with the structural
member wall under the effects of gravity and the soft nature
of the oven heated extrusion.

THE DRAWINGS

Figure 1 is a perspective view of a laminate or
drop in insert comprising a carrier and foam in accordance
with this invention;

Figure 2 1is a cross sectional elevational view
showing the laminate of Figure 1 mounted 1in a structural
member;

Figure 3 is a cross-sectional view taken through
Figure 2 along the line 3-3;

Figure 4 is a view similar to Figure 2 after the

foam has expanded and then cured; and
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Figure 5 is a cross-sectional view taken through

M6509HST

Figure 4 along the line 5-5.

The present invention is based upon the utiliza-

S tion of a structural foam such as TERACORE  to reinforce
structural members. A particular utility of the invention

is as a reinforcement for vehicle parts and more particu-
larly where the foam is inserted into a hollow structural

member between the walls of the member as part of the

10 assembly line.

In accordance with the invention the structural
foam is a polymer which expands upon curing. Preferably,
the polymer foam is a heat or thermally expandable foam such
as described in U.S. Patent No. 5,575,526, all of the

15 details of which are incorporated herein by reference
thereto. The advantage of a heat expandable foam particu-
larly in connection with a vehicle beam or wvehicle part 1is
that the foam would expand when the portion of the vehicle
including the structural member or beam would be subjected

20 to heat in an oven such as by the conventional coating
processes used in vehicle manufacturing. Thus, a separate
heating step is not needed to expand the foam.

While a heat expandable foam is preferred, it 1is
to be understood that the invention may be practiced with

25 other types of foams which are, for example, chemically
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activated. Thus, any suitable expandable foam material or

W
L]

resin foam may be used in the broad practice of this
invention.

Figure 1 illustrates a drop in insert or laminate
10 particularly designed to reinforce the ralil section of
a vehicle. Thus, as shown in Figure 2 the rail section 12
is of generally U-shape with a pair of spaced side walls
14,14 interconnected by a bottom wall 16. Rail section 12
is made of a metal material. The walls .14 have outwardly
extending flanges 18 upon which the floor pan 20 1s seated
to cover the hollow rail section. Floor pan 20 1s secured
to rail section 12 by known securing structure generally

indicated by the reference numeral 22.

Laminate 10 is in the form of a generally I-beam

type carrier 24 having a generally horizontal upper support

surface 26 and inclined support surfaces 28 connected to
upper support surface 26 by web 30. The' inclined support
surfacés 28 bend at shoulders 33 to terminate in ends or
legs 32 which would rest upon bottom or floor 16 of rail
section 12.

As best shown in Figures 1-2 a block of foam 34
is extruded on upper support surface 26 while blocks of foam

36 are extruded on inclined support surfaces 28.

As also shown in Figures 1-2 each layer or block

of foam 34,36 terminates inwardly of the outer edge of 1its
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respective support surface. Thus, a spacing 1s shown
between the side walls of foam bloék.34 and the upstanding
side walls 38 of upper support surface 26. Similarly, foam
blocks 36 terminate at a location spaced from the legs or
ends 32 of inclined support surfaces 28. In a preferred
practice of this invention each foam Dblock 36 has an
undercut 40 for purposes which will be later described.

Because the foam blocks are placed at_ 1solated
portions of carrier 24, carrier 24. includes a number of
locations free of any foam resin, as 1s clearly 1llustrated.
These locations may be used by an assembly worker as a
handle to drop the laminate or insert 10 into the hollow
rail 12 without having the foam wipe against'the side walls
14,14 and avoiding or at least minimizing the likelihood
that the worker will touch the tacky foam material.

After the laminate 10 is inserted in the rail 12
the rail continues on its assembly line and at a subsequent
location the floor pan 20 is mounted to the rail. During
a subsequent assembly step the rail 1s placed in an oven
where the one part foam extrusion 34,36 becomes cured and
expands outwardly to the condition shown in Figure 4. As
shown therein the upper foam block 34 expands into i1ntimate

contact with floor pan 20, thus, not only functioning as a

rigid reinforcement, but also bonding the floor pan 20 to
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the carrier 24 which in turn becomes bonded to the side
walls 14 of rail 12 by the expanded foam blocks 36, 36.
While in the paint oven the extrusions 34,36 will
soften. Extrusions 36,36 will roll outboard or laterally
outwardly because of the slope of carrier support surfaces

28 and the undercut 40 of each extrusion 36. In addition,

" the affects of gravity and the soft nature of the oven

heated extrusion 36 help to cause the extrusion 36 to find
its final design position where 1t seats, expands and cures.
as shown in Figure 4.

As illustrated in Figures 1, 2 and 4 thé bend 33
between the sloping surface 28 and the leg 32 1s thus
disposed generally at a respective side wall 14. When the
foam softens and rolls downwardly on the sloping surfaces
28 the distance that bend 33 is spaced from side wall 14 is
sufficiently small that the foam bridges the gap to thereby
heat, expand and cure into intimate contact with the side
wall.

While the invention has been particularly'illus-
trated and described with respect to a vehicle rail section
made of metal and a metal carrier, 1t 1s to be understood -
that the invention may be practiced with any type of
structural member which is intended to be reinforced by a

structural foam. In particular, the invention may be

practiced with a structural member which is hollow and thus

L b a bk el ol handal



CA 02303835 2000-03-17

M6509HST @ ®
has spaced walls. The illustrated carrier 24 1is shown as
having a support surface for each of the spaced walls. It
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is to be understood, however, that in a broad practice of
the invention the carrier may include only one foam extru-
sion for intimate contact with only one wall or surface of
a structural member. Similarly, while the invention may be
practiced with various types of structural members, the
invention may also be practiced using materials cher than
metal for the structural member and.carrier. Preferably,
the materialé should be selected so that there 1s an
effective bonding of the expanded foam with the carrier and
the structural member. Thus, the carrier and/or the
structural member could be made of wvarious plastics or
polymeric materials or various wood type fibrous materials
having sufficient rigidity for the carrier to function as
a support for the polymer layer or foam, and for the
structural member to have sufficient rigidity to achieve its
intended functions. Where the foam 1s a heat expandable

foam, the carrier should be able to withstand high tempera-

tures. If the foam is chemically cured instead of heat

cured then the basic requirement for the carrier 1is that it

has sufficient rigidity to function in its intended manner,
but it would not be required to be able to withstand high
temperatures. Preferably, the carrier 1s sufficient shape

retaining to assure that it can be properly placed in the
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structural member with the foam spaced from the walls of the
structural member.

It is also to Dbe understood that while the
invention has particular utility 1in the automotive or

5 vehicle fields, the invention may be practiced in other
fields where, for example, it is necessary to reinforce a
beam and particularly desirable that such reinforcement be
accomplished by a structural foam so as to reduce the cost
and weight while still achieving the desired rigidity.

10 The invention thus provides a laminate which makes
it possible to locate the tacky foam as a one part extrusion
such that the foam does not come into contact with the metal
section or walls that it reinforces as the foam 1s placed
in its intended location. Thus, the invention avolids the

15 likelihood that the foam will wipe against the rail or walls
of the structural member. An additional advantage 1s that
the worker may manually place the foam as.a drop in insert
into the structural member while minimizing personal or

direct contact with the foam.
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IN THE CLAIMS:

A laminate for reinforcing a structural
member having a plurality of spaced side
walls comprising a carrier, said carrier
having at least one support surface, said
support surface having an outer edge for
being generally disposed at a respective one
of the side walls of the structural member,
a layer of uncured st;ructural foam on said
support surface, said layer of said foam
terminating ‘inwardly of said outer edge of
said support surface, sald foam being made
of a polymer material which is expandable
when being cured for expanding to said outer
edge and thereby bonding to the side wall of
the structural member, and portions of said
carrier being free of said foam and accessi-
ble to function as a handle whereby a worker
may place said carrier between the spaced
side walls of the structural member and
minimize the touching of said foam by the
worker.

The laminate of claim 1 wher.ein saild support

surface is a sloping surface.

10
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The laminate of claim 2 wherein said foam 1is
a block of foam having an undercut ¢to
facilitate said foam rolling downwardly and
laterally outwardly under the affect of
gravity to a location of final seating and
expansion and curing.

The laminate.of claim 3 wherein said foam is
heat curable.

The laminate of claim 4 wherein there are
two of said sloping support surfaces oppo-
sitely disposed from each other, and an
extruded block of said foam being on each of
said sloping support surfaces.

The laminate of claim S wherein said carrier
includes an 'upper support surface, and a
block of said foam being on said upper
support surface.

The laminate of claim 6 in combination with
a structural member, salid structural member
having a plurality of spaced side walls,
said carrier being located in said struc-
tural member between said side walls, and
said foam being expanded into intimate
bonding with a respective said side wall

upon the curing of said foam.

11
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8 . The laminate of <claim 7 wherein said
structural member 1s an automotive rail
having a bottom wall interconnecting said
side walls, said carrier having legs mounted

S on said bottom wall, and a respective one of
said foam blocks being located at each of
said side walls.

9. The laminate of claim'8 wherein said carrier
is generally in the form of an I-beam having

10 an upper wall and a lower wall, said upper
wall comprising said upper support surface
and said lower wall being bent 1into said
sloping surfaces.

10. The laminate of claim 9 wherein said lower

15 wall terminates 1in 1inwardly bent 1legs
extending from a junction with said out-
wardly sloping surfaces.

11. The laminate of claim 10 including a floor
pan mounted over said rail, and said foam on

20 said upper surface being expanded 1into
intimate contact with said floor pan.

12. The laminate of claim 3 wherein there are

two of said sloping support surfaces oppo-

sitely disposed from each other, and an

12
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extruded block of said foam being on each of
said support sloping support surfaces.

The laminate of claim 12 wherein said car-
rier includes an upper support surface, and
a block 'of said foam being on said upper
support surface.

The laminate of claim 13 wherein said car-
rier is generally in the form of an I-beam
having an upper wall and a lower wall, said
upper wall comprising said upper support
surface and said lower wall being bent into
sald sloping surfaces.

The laminate of claim 10 wherein said lower
wall terminates 1in 1inwardly bent 1legs
extending from a junction with said out -
wardly sloping surfaces.

The laminate of claim 1 in combination with
a structural member, said structural member
having a plurality of spaced side .walls’,
said carrier being located 1in said struc-
tural member between said side walls, and
said foam being expanded into 1intimate
bonding with a respective said side wall

upon the curing of said foam.

13
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The laminate of claim 16 wherein said
structural member 1s an automotive rail
having a bottom wall interconnecting said
side walls, said carrier having legs mounted
on said bottom wall, and a respective one of
sald foam blocks being located at each of
sald side walls.

A method of reinforcing a structural member
comprising the steps of providing a carrier
having a support surface with an outer edge,
mounting a block of uncured structural foam
on - the support surface with the foam
terminating inwardly of the ocuter edge, the
carrier and laminate comprising a drop in
insert, placing the dr0p in insert into the
structural member with the outer edge of the
support surface generally located at one of
the side walls of the structural member tb
thereby minimize any tendency of the foam to
wipe against the side wall when the insert
1s placed 1into the structural member, a
worker placing the insert into the struc-
tural member by holding a portion of the
carrier which 1s free of the foam to mini-

mize any tendency for direct touching of the

14
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foam, and curing the foam to expand the foam

into an intimate bond into the side wall.
19. The method of claim 18 wherein the foam is
an extruded block having an undercut, and
5 causing the foam during cure to roll
downwardly and outwardly on the support

surface at the undercut.

20. The method of claim 19 wherein the carrier

includes a pair of sloping support surfaces,
10 each of said-sloping support surfaces being

disposed toward a respective wall of the

structural member, and intimately bonding

each of the blocks of the. structural foam to

its respective wall upon expansion of the
15 foam.

21. The method of <c¢laim 20 wherein the
structural member is an automotive beam, and
the foam is heat curable, and curing the
foam while the beam is i1n a paint oven.

20 ’ 22. The method of claim 21 wherein the beam is
a rail, and including the step of mounting
a floor pan over the rail after the drop in
insert has been placed in the rail.

23. The method of claim 22 wherein the carrier

25 includes an upper support surface disposed

15
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toward the rail, mounting a block of the
foam on the upper support surface, and
intimately bonding the upper block of foam
on the upper support surface to the

underside of the floor pan.

16
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