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ABSTRACT

A frame rail for a vehicle has a pair of elongated structural members, each one of the
pair of elongated structural members having flanges protruding from lateral edges thereof.
The flanges of one of the pair of elongated structural members extend in a direction toward
the flanges of the other one of the pair of elongated structural members. The frame rail also
has first and second metallic web panels interconnecting the pair of elongated structural
members. Overall, the frame rail has a box beam structure, wherein at least a major portion
of each one of the first and second metallic web panels has a material thickness that is less
than a material thickness of at least a major portion of each one of the pair of elongated

structural members.
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FRAME RAIL FOR A VEHICLE

This application is a divisional of application of Canadian application serial number
2,807,177 filed August 30, 2011.

FIELD OF THE INVENTION

[0001] The instant invention relates generally to a frame rail for a vehicle, and more

particularly to a lightweight frame rail.
BACKGROUND OF THE INVENTION

{0002} In the automobile industry, there has been a relatively recent trend toward
limiting the overall weight of automotive vehicles. Automobiles that are lighter in weight
tend to offer better fuel efficiency and often are less expensive to produce and manufacture,
As a result of this trend, much attention has been given to reducing the weight of various
components, such as body panels, including but not limited to, door parels, deck lids, body
side panels, hoods, trunk lids and headliners, among others. Materials such as lightweight
aluminum alloys, ceramics, high durable plastics, and foams are often used to form such
lightweight body panels.

[0003] Likewise, much attention has also been given to reducing the weight of
vehicle engines, since engines account for a significant portion of the vehicles overall
weight. For example, ceramic materials are now commonly used in the production of
engine components, including the engine block itself. Ceramic materials tend to have
strength characteristics comparable to metals, and also offer good heat resistance
characteristics.

[0004] With the advent of lighter weight body panels and vehicle engines, the need
for excessively heavy vehicle frames and chassis have been greatly reduced. Accordingly,
it would be advantageous to provide a lightweight vehicle frame rail that is relatively

inexpensive to produce and manufacture and which has enhanced load handling capabilities.
SUMMARY OF EMBODIMENTS OF THE INVENTION

[0005] In accordance with an aspect of an embodiment of the invention there is
provided a frame rail for a vehicle, comprising: a pair of elongated structural members, each

one of said pair of elongated structural members having flanges protruding from lateral
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edges thereof, said flanges of one of said pair of elongated structural members extending in
a direction toward the flanges of the other one of said pair of elongated structural members;
and, first and second metallic web panels interconnecting the pair of elongated structural
members so as to form a box beam structure, at least a major portion of each one of the first
and second metallic web panels having a material thickness that is substantially less than a
material thickness of at least a major portion of each one of the pair of elongated structural
members.

[0006] In accordance with the aforesaid aspect of the instant invention, each one of
the first and second metallic web panels is substantially planar.

[0007] In accordance with an aspect of an embodiment of the invention there is
provided a frame rail for a vehicle, comprising: a first elongated structural member having a
first width defined between opposite edges thereof, and having first lateral surfaces along
each of said opposite edges, said first lateral surfaces extending along at least a portion of a
length of the first elongated structural member; a second elongated structural member
having a second width defined between opposite edges thereof, and having second lateral
surfaces along each of said opposite edges, said second lateral surfaces extending along at
least a portion of a length of the second elongated structural member; and, first and second
metallic web panels interconnecting the first and second elongated structural members so as
to form a box beam structure, each one of the first and second metallic web panels being
substantially planar.

[0008] In accordance with the aforesaid aspect of the instant invention, each one of
the first and second metallic web panels is substantially planar.

[0009] In accordance with an aspect of an embodiment of the invention there is
provided a frame rail for a vehicle, comprising: a pair of elongated structural members, each
one of said pair of elongated structural members having a first lateral edge and having a
second lateral edge that is opposite the first lateral edge, the first and second lateral edges
extending in a direction along a length of the frame rail, and each one of said pair of
elongated structural members having a first flange extending from the first lateral edge and
having a second flange extending from the second lateral edge, said first and second
clongated structural members disposed in a facing arrangement, with the first and second
flanges of one of said pair of elongated structural members opposing, respectively, the first
and second flanges of the other one of said pair of elongated structural members; and, a first

metallic web panel fixedly secured to the first flanges of said pair of elongated structural
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members and a second metallic web panel fixedly secured to the second flanges of said pair
of elongated structural members, wherein said first and second metallic web panels are
substantially planar and extend along the length of the frame rail.

[0010] In accordance with an aspect of an embodiment of the invention there is
provided a chassis for a vehicle, comprising: a pair of frame rails and at least one cross
member, at least one of the frame rails comprising: a pair of elongated structural members,
each one of said pair of elongated structural members having flanges protruding from the
lateral edges thereof, said flanges of one of said pair of elongated structural members
extending in a direction toward the flanges of the other one of said pair of elongated
structural members, and first and second metallic web panels interconnecting the pair of
elongated structural members so as to form a box beam structure, at least a major portion of
each one of the first and second metallic web panels having a material thickness that is
substantially less than a material thickness of at least a major portion of each one of the pair
of elongated structural members.

[0011] According to aforesaid aspect of the instant invention, each one of the first
and second metallic web panels is substantially planar.

[0012] In accordance with an aspect of an embodiment of the invention there is
provided a frame rail for a vehicle, comprising: a first elongated structural member
comprising first and second structural member portions, each one of the first and second
structural member portions having an outer edge and an inner edge, the inner edges of the
first and second structural member portions being butt-welded together, and the outer edge
of each one of the first and second structural member portions having a first flange
protruding therefrom, each said first flange extending along at least a portion of a length of
the first elongated structural member; a second elongated structural member having first and
second outside edges, a second flange protruding from each one of the first and second
outside edges of the second elongated structural member, each said second flange extending
along at least a portion of a length of the second elongated structural member; and, first and
second metallic web panels interconnecting the first and second elongated structural
members 50 as to form a box beam structure, a material thickness of at least a major portion
of each one of the first and second metallic web panels being substantially less than a
material thickness of at least a major portion of each one of the first and second elongated

structural members.
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[0013] In accordance with an aspect of an embodiment of the invention there is
provided a frame rail for a vehicle, comprising: a first elongated structural member having a
first width defined between opposite edges thereof, and having first lateral surfaces along
each of said opposite edges, said first lateral surfaces extending along at least a portion of a
length of the first elongated structural member; a second elongated structural member
having a second width defined between opposite edges thereof, and having second lateral
surfaces along each of said opposite edges, said second lateral surfaces extending along at
least a portion of a length of the second elongated structural member; and, first and second
metallic web panels interconnecting the first and second elongated structural members,
wherein the first elongated structural member comprises a first structural member portion
and a second structural member portion, the first structural member portion and the second
structural member portion each having an inwardly facing edge, and the first structural
member portion and the second structural member portion being fixedly joined together
along said inwardly facing edges thereof.

[0014] In accordance with an aspect of an embodiment of the invention there is
provided a method of making a frame rail for a vehicle, comprising: providing a blank, the
blank comprising a plurality of joined together sections, some of the plurality of joined
together sections having a material thickness extending over at least a major portion thereof
that is less than a material thickness extending over at least a major portion of others of the
plurality of joined together sections, a first section being disposed along a first lateral edge
of the blank and having a same material thickness as a second section that is disposed along
a second lateral edge of the blank; shaping the blank such that an edge of the first section is
aligned with and adjacent to an edge of the second section, the edge of the first section and
the edge of the second section extending along a length direction; and, fixedly joining the
edge of the first section to the edge of the second section so as to form a frame rail witha
closed profile in a cross section taken in a plane that is transverse to the length direction.
[0015] In accordance with an aspect of an embodiment of the invention there is
provided a blank for use in making a frame rail for a vehicle, the blank comprising: a first
elongated metallic section having a width and a length, the first elongated metallic section
having a first material thickness extending over at least a major portion thereof; a sccond
and a third elongated metallic section each having a length substantially the same as the first
clongated metallic section, the second and the third elongated metallic sections each having

a material thickness extending over at least a major portion thereof that is substantially the
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same as the first material thickness; and, a fourth and a fifth elongated metallic section each
having a length substantially the same as the first elongated metallic section, the fourth
elongated metallic section being butt-welded along a first edge thereof to the first elongated
metallic section and being butt-welded along a second edge thereof that is opposite the first
edge to the second elongated metallic section, the fifth elongated metallic section being
butt-welded along a first edge thereof to the first elongated metallic section and being butt-
welded along a second edge thereof that is opposite the first edge to the third elongated
metallic section, a material thickness of at least a major portion of each one of the fourth
and fifth elongated metallic sections being substantially less than the first material
thickness.

[0016] In accordance with an aspect of an embodiment of the invention there is
provided a frame rail for a vehicle, comprising: an elongated structural member having a
central portion and having flanges protruding from opposite lateral edges of said central
portion, said flanges being substantially parallel one relative to the other and extending in a
same direction away from said central portion; and, a metallic web panel having a first
sidewall portion, a second sidewall portion, and a floor portion that spans between the first
sidewall portion and the second sidewall portion, the first sidewall portion being fixedly
secured along an edge region thereof to one of said flanges protruding from the central
portion of the elongated structural member and the second sidewall portion being fixedly
secured along an edge region thereof to the other one of said flanges protruding from the
central portion of the elongated structural member, and wherein at least a major portion the
metallic web panel has a material thickness that is substantially less than a material
thickness of at least a major portion of the elongated structural member.

[0017] In accordance with an aspect of an embodiment of the invention there is
provided a frame rail for a vehicle, comprising: an elongated structural member having a
first lateral edge and having a second lateral edge that is opposite the first lateral edge, the
first and second lateral edges extending along a length of the frame rail, the elongated
structural member having a first flange protruding from the first lateral edge and having a
second flange protruding from the second lateral edge, the first and second flanges
extending away from a first side of the elongated structural member; and, a shaped metallic
web panel disposed in a facing arrangement with the first side of the elongated structural
member, the shaped metallic web panel having a first edge fixedly secured to the first flange

and having a second edge fixedly secured to the second flange, the shaped metallic web
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panel including a first sidewall portion, a second sidewall portion, and a floor portion that is
continuous with and that extends between the first sidewall portion and the second sidewall
portion, wherein the first edge is defined along an edge of the first sidewall portion that is
farthest from the floor portion and the second edge is defined along an edge of the second
sidewall portion that is farthest from the floor portion, and wherein a material thickness of
at least a major portion of the shaped metallic web panel is substantially less than a material
thickness of at least a major portion of the elongated structural member.

[0018] In accordance with an aspect of an embodiment of the invention there is
provided a frame rail for a vehicle, comprising: a pair of elongated structural members, each
one of said pair of elongated structural members having flanges protruding from lateral
edges thereof, said flanges of one of said pair of elongated structural members extending in
a direction toward the flanges of the other one of said pair of elonpated structural members;
and, first and second web pancls fabricated from a composite material comprising carbon
fibers and interconnecting the pair of elongated structural members so as to form a box
beam structure, the first web panel fixedly secured to the flanges of the pair of elongated
structural members on a first side of the box beam structure via peripheral regions of the
first web panel, and the second web panel fixedly secured to the flanges of the pair of
elongated structural members on a second side of the box beam structure via peripheral
regions of the second web panel, such that the first web panel is spaced apart from and

substantially parallel to the second web panel.

[0019] In accordance with an aspect of an embodiment of the invention there is
provided a method of making a frame rail for a vehicle, comprising: providing a pair of
elongated structural members, each one of said pair of elongated structural members having
flanges protruding from lateral edges thereof, said flanges of one of said pair of elongated
structural members extending in a direction toward the flanges of the other one of said pair
of elongated structural members; providing first and second web panels fabricated from a
composite material comprising carbon fibers; and, forming a box beam structure in which
the first and sccond web panels interconnect the pair of elongated structural members,
comprising fixedly securing the first web panel to the flanges of the pair of elongated
structural members on a first side of the box beam structure via peripheral regions of the
first web panel, and further comprising fixedly securing the second web panel to the flanges

of the pair of elongated structural members on a second side of the box beam structure via
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peripheral regions of the second web panel, such that the first web panel is spaced apart

from the second web panel.
BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Exemplary embodiments of the invention will now be described in

conjunction with the following drawings, in which:

[0021] FIG. 1 is a cross-sectional end view of a frame rail for a vehicle, according to
the prior art;
[0022] FIG. 2 is a cross-sectional end view of another frame rail for a vehicle,

according to the prior art;

{0023] FIG. 3 is a cross-sectional end view of a frame rail for a vehicle, according to
a first embodiment of the instant invention;

[0024] FIG. 4 is a perspective view of a vehicle chassis including a frame rail
according to an embodiment of the instant invention;

[0025] FIG. 5a is an enlarged perspective view of the portion of the vehicle chassis
within the dashed oval of FIG. 4, showing detail of a frame rail according to the first
embodiment of the instant invention;

[0026] FIG. 5b is an enlarged cross sectional end view of the frame rail of FIG. 5a;
[0027] FIG. 6a is an enlarged perspective view of the portion of the vehicle chassis
within the dashed oval of FIG. 4, showing detail of a frame rail according to a second
embodiment of the instant invention;

[0028] FIG. 6b is an enlarged cross sectional end view of the frame rail of FIG. 6a;
[0029] FIG. 7 is a cross sectional end view of a first frame rail having an aspect
ratio (height to width) of approximately 2:1, according to an embodiment of the instant
invention;

[0030] FIG. 8 is a cross sectional end view of a second frame rail having an aspect
ratio (height to width) of approximately 2:1, according to an embodiment of the instant
invention;

[0031] FIG. 9 is a cross sectional end view of a frame rail having a double box beam
structure, according to an embodiment of the instant invention;

[0032] FIG. 10 is a cross sectional end view of a frame rail for a vehicle, according

to a second embodiment of the instant invention;
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[0033] FIG. 11 is a cross sectional end view of a frame rail for a vehicle, according
to a third embodiment of the instant invention;

[0034) FIG. 12A shows a blank having different portions of different material
thicknesses, the blank for use in a process for making the frame rail of FIG. 11;

[0035]) FIG. 12B shows the blank of FIG. 12A during an intermediate stage of being
formed into the frame rail of FIG. 11; and

[0036] FIG. 12C shows the blank of FIG. 12A subsequent to being formed into the
frame rail of FIG. 11.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0037] The following description is presented to enable a person skilled in the art to
make and use the invention, and is provided in the context of a particular application and its
requirements. Various modifications to the disclosed embodiments will be readily apparent
to those skilled in the art, and the general principles defined herein may be applied to other
embodiments and applications without departing from the scope of the invention. Thus, the
present invention is not intended to be limited to the embodiments disclosed, but is to be
accorded the widest scope consistent with the principles and features disclosed herein.
[0038] Conventional automotive vehicle frame rails offer good structural
characteristics, but at the same time they are considered to be unnecessarily heavy and
contribute to unacceptably low fuel efficiency. In particular, the material thickness is not
optimized within different regions of the prior art vehicle frame rails.

10039 Referring to FIG. 1, a hollow frame rail according to the prior art is shown in
which two clamshell sections 100 and 102 are welded together. Each of the two clamshell
sections 100 and 102 are of a same, uniform thickness. Referring to FIG. 2, shown is
another hollow frame rail according to the prior art, in which a butt-welded tube has been
formed by hydro-forming into a rail 200, which also has uniform cross-sectional thickness.
In each of the prior art examples, the material thickness of the frame rail is uniform
throughout. Further, the hydro-forming process is expensive. Further still, in each of the
prior art examples it is necessary to re-tool in order to change the height of the frame rails.
[0040] Referring now to FIG. 3, shown is a cross-sectional view of a vehicle framc
rail according to a first embodiment of the instant invention, the cross-section taken in a
plane that is normal to a length of the vehicle frame rail. The vehicle frame rail comprises a

pair of elongated structural members 300 and 302. In the embodiment that is shown in FIG.
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3, the cross-sectional shape and the thickness of each of the elongated structural members
300 and 302 are substantially identical. By way of a specific and non-limiting example, the
elongated structural members 300 and 302 are stamped parts fabricated from steel, such as
for instance one of mild strength uncoated steel and high tensile strength corrosion resistant
steel.

[0041] Each one of said pair of elongated structural members 300 and 302 has a
flange protruding from each of the lateral edges thereof. The elongated structural members
300 and 302 are arranged facing one another, such that flanges 304 of the elongated
structural member 300 oppose flanges 306 of the elongated structural member 302. The
flanges 304 and 306 define lateral surfaces of the elongated structural members 300 and
302, respectively.

[0042] Referring still to FIG. 3, a first metallic web panel 308 and a second metallic
web panel 310 interconnect the pair of elongated structural members 300 and 302, so as to
form a box beam structure. Each one of the first and second metallic web panels 308 and
310is substantially planar, and at least a major portion of each one of the first and second
metallic web panels 308 and 310 has a material thickness that is substantially less than a
material thickness of at least a major portion of each one of the pair of elongated structural
members 300 and 302. Optionally, the first and second metallic web panels 308 and 310
are made from the same material as the pair of elongated structural members 300 and 302.
Alternatively, the first and second metallic web panels 308 and 310 are made from a
different material than the pair of elongated structural members 300 and 302. By way ofa
few specific and non-limiting examples, the first and sccond metallic web panels 308 and
310 are made from one of steel and aluminum, such as for instance a metal or metal alloy
selected from the group consisting of mild strength uncoated steels, high tensile strength
corrosion resistant steels and high strength aluminum. According to at least one
embodiment, the first and second metallic web panels 308 and 310 are of generally uniform
material thickness. In this embodiment, the major portion extends over substantially the
entire first and second metallic web panels 308 and 310.

[0043] The first and second metallic web panels 308 and 310 are fixedly secured to
the pair of elongated structural members 300 and 302. In particular, the first and second
metallic web panels 308 and 310 are one of welded, mechanically fastened and adhesively
bonded to the pair of elongated structural members 300 and 302 via flanges 304 and 306,

respectively. Non-limiting examples of welding include laser welding and metal inert gas
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(MIG) welding. Non-limiting examples of mechanical fastening include riveting, and
attachment using screws or bolts. Securing via welding is employed typically when the
elongated structural members 300 and 302 and the first and second metallic web panels 308
and 310 are made from the same material, such as for instance steel. On the other hand,
when the elonpated structural members 300 and 302 and the first and second metallic web
panels 308 and 310 are made from different materials, then either mechanical fastening or
adhesive bonding is preferred. Of course, when mechanical fastening is used instead of
welding, for securing the first and second metallic web panels 308 and 310 to the elongated
structural members 300 and 302, then increased overlap of the flanges 304 and 306 with the
first and second metallic web panels 308 and 310 is provided in order to accommodate the
installation of bolts or screws.

[0044] The use of first and second metallic web panels having a material thickness
less than that of the pair of elongated structural members, and/or being made from a lighter
weight material than the pair of elongated structural members, results in lighter weight
closed section vehicle frame rails compared to the prior art. In the embodiment that is
shown in FIG. 3, the two higher gage elongated structural members 300 and 302 are
provided at the extreme fiber (i.c., they are the parts farthest from the horizontal neutral
axis), and are connected to each other via the lower gage first and second metallic web
panels 308 and 310. In this way, weight savings arc achieved with substantially no
degradation of performance. The stresses occur on the extreme fiber, which correspond to
structural components formed from the higher gage material. As such, the frame rail
according to the embodiment that is shown in FIG. 3 is stiff in bending about the horizontal
neutral axis.

[0045] In an alternative embodiment, web panels that are fabricated from a suitable
composite material are substituted for the first and second metallic web panels 308 and 310.
In the alternative embodiment, the composite material web panels are mechanically fastened
or adhesively bonded to the pair of elongated structural members 300 and 302 via the
flanges 304 and 306, respectively. Further alternatively, the web pancls 308 and 310 are not
planar, but rather they may be contoured and/or include indented and/or raised sections, etc.
[0046] Referring now to FIG. 4, shown is a chassis including a pair of frame rails
400 according to an embodiment of the instant invention. Each frame rail 400 includes the
pair of elongated structural members 300 and 302, which are interconnected via the first

metallic web panel 308 and the second metallic web panel 310 (not shown in FIG. 4). Each
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side of the chassis is constructed from a plurality of sections, and the two sides of the
chassis are connected by cross members, such as for instance the illustrative cross member
402. The arrows in FIG. 4 indicate some of the sections of the chassis within which the
frame rails according to the instant invention may be employed. In general, the aspect ratio
(height to width) of the indicated sections is 2:1 or greater.

[0047] The first and second metallic web panels 308 and 310 allow for attachment
to other frame components, such as cross member 402, engine mounts or spring hangers by
welding, riveting or bolting.

{0048] Referring now to FIG. 5a, shown is an enlarged perspective view of a portion
of the chassis within the dashed oval of FIG. 4, according to the first embodiment of the
instant invention. A first frame rail 500 is coupled together with a second frame rail 502 in
the longitudinal direction of the chassis. As is shown in greater detail in FIG. 5b, the first
and second metallic web panels 308 and 310 arc fixedly secured to the outer lateral surfaces
provided along the flanged edges of the pair of elongated structural members. In this
section of the chassis, the aspect ratio (height to width) is approximately 3:1.

[0049] Referring now to FIG. 6a, shown is an enlarged perspective view of a portion
of the chassis within the dashed oval of FIG. 4, according to a second embodiment of the
instant invention. A first frame rail 600 is coupled together with a second frame rail 602 in
the longitudinal direction of the chassis. As is shown in greater detail in FIG. 6b, the first
and second metallic web panels 308 and 310 are fixedly secured to the inner lateral surfaces
provided along the flanged edges of the pair of elongated structural members. In this
section of the chassis, the aspect ratio (height to width) is approximately 3:1.

[0050] Referring now to FIG. 7, shown is a cross sectional end view of a frame rail
having an aspect ratio (height to width) of approximatcly 2:1. The frame rail shown in FIG.
7 is substantially similar to the frame rail shown in FIG. 3. In particular, a first elongated
structural member 700 with flanges 704 extending from lateral edges thereof is spaced apart
and facing a second elongated structural member 702 with flanges 706 extending from
lateral edges thereof. First and sccond metallic web panels 708 and 710 are secured to the
flanges 704 and 706, so as to interconnect the first and second elongated structural members
700 and 702. In FIG. 7, the first and second metallic web panels 708 and 710 are both
secured to outside lateral surfaces provided along the flanges 704 and 706.

[0051] In an alternative embodiment, web pancls that are fabricated from a suitable

composite material, such as for instance carbon fiber, are substituted for the first and second
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metallic web panels 708 and 710. In the alternative embodiment, the composite material
web panels are mechanically fastened or adhesively bonded to the pair of elongated
structural members 700 and 702 via the flanges 704 and 706, respectively. Further
alternatively, the web panels 708 and 710 are not planar, but rather they may be contoured
and/or include indented and/or raised sections, etc.

[0052] Referring now to FIG. 8, shown is a cross sectional end view of a frame rail
having an aspect ratio (height to width) of approximately 2:1, The frame rail shown in FIG.
8 is substantially similar to the frame rail shown in FIG. 3. In particular, a first elongated
structural member 800 with flanges 804 extending from lateral edges thereof are spaced
apart and facing a second elongated structural member 802 with flanges extending from
lateral edges thereof. First and second metallic web panels 808 and 810 are secured to the
flanges 804 and 806, so as to interconnect the first and second elongated structural members
800 and 802. In FIG. 8, the first metallic web panel 808 is secured to the outside lateral
surfaces provided along the flanges 804 and 806, and the second metallic web panel 810 is
secured to inside lateral surfaces provided along the flanges 804 and 806.

[0053] In an alternative embodiment, web panels that are fabricated from a suitable
composite material are substituted for the first and second metallic web panels 808 and 810.
In the alternative embodiment, the composite material web panels are mechanically fastened
or adhesively bonded to the pair of elongated structural members 800 and 802 via the
flanges 804 and 806, respectively. Further alternatively, the web panels 808 and 810 are not
planar, but rather they may be contoured and/or include indented and/or raised sections, etc.
[0054] Referring now to FIG. 9, shown is a cross sectional end view of a frame rail
having a double box beam structure. In the embodiment that is shown in FIG. 9, the shape
of the first elongated structural member 900 is different than the shape of the second
elongated structural member 902. In particular, the second elongated structural member is
provided in the form of a box beam, having lateral surfaces defined along the outer sides
906 thereof. The first elongated structural member 900 has flanges 904 extending from the
lateral edges thereof, and is spaced apart from the second elongated structural member 902
with the flanges 904 directed toward the second elongated structural member 902. First and
second metallic web panels 908 and 910 are secured to the flanges 904 and to the outer
sides 906 of the second elongated structural member 902, so as to interconnect the first and
second elongated structural members 900 and 902. The resulting double box beam structure

increases the torsional rigidity of the frame rail.
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[0055) In an alternative embodiment, web panels that are fabricated from a suitable
composite material are substituted for the first and second metallic web panels 908 and 910.
In the alternative embodiment, the composite material web panels are mechanically fastened
or adhesively bonded to the pair of elongated structural members 900 and 902 via the
flanges 904 and 906, respectively. Further alternatively, the web panels 908 and 910 are not
planar, but rather they may be contoured and/or include indented and/or raised sections, etc.
[0056] Referring now to FIG. 10, shown is a cross-sectional view of a vehicle frame
rail according to another embodiment of the instant invention, the cross-section taken in a
plane that is normal to a length of the vehicle frame rail. The vehicle frame rail comprises a
single elongated structural member 1000. By way of a specific and non-limiting example,
the elongated structural member 1000 is a stamped part fabricated from steel, such as for
instance one of mild strength uncoated steel and high tensile strength corrosion resistant
steel.

[0057] The elongated structural member 1000 has flanges 1002 protruding from
each of the lateral edges thereof. The flanges 1002 define lateral surfaces of the elongated
structural member 1000. A substantially U-shaped metallic web panel 1004 interconnects
the flanges 1002 of the elongated structural member 1000, so as to form a box beam or
closed structure. The substantially U-shaped metallic web panel 1004 has first and second
substantially planar sidewall portions 1006a and 1006b, respectively, and a floor portion
1008. The floor portion 1008 is intermediate the first and second sidewall portions 1006a
and 1006b, and is opposite the elongated structural member 1000. In the instant
embodiment, the first and second sidewall portions 1006a and 1006b are approximately
parallel one relative to the other, and the floor portion 1008 and the elongated structural
member 1000 are approximately parallel one relative to the other. Accordingly, a closed
rectangular profile is formed in the cross section that is shown in FIG. 10. Optionally, the
first and second sidewall portions 1006a and 1006b are non-parallel and/or the floor portion
1008 and the elongated structural member 1000 are non-parallel.

[0058] Referring still to FIG. 10, at least a major portion of the substantially U-
shaped metallic web panel 1004 has a material thickness that is substantially less than a
material thickness of at least a major portion of the elongated structural member 1000.
Optionally, the substantially U-shaped metallic web panel 1004 is made from the same
material as the elongated structural member 1000. Alternatively, the substantially U-shaped

metallic web panel 1004 is made from a different material than the elongated structural
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member 1000. By way of a few specific and non-limiting examples, the substantially U-
shaped metallic web panel 1004 is made from one of steel and aluminum, such as for
instance a metal or metal alloy selected from the group consisting of mild strength uncoated
steels, high tensile strength corrosion resistant steels and high strength aluminum.
According to at least one embodiment, the substantially U-shaped metallic web panel 1004
is of generally uniform material thickness. In this embodiment, the major portion extends
over substantially the entire substantially U-shaped metallic web panel 1004.

[0059] The substantially U-shaped metallic web panel 1004 is fixedly secured to the
elongated structural member 1000. In particular, the substantially U-shaped metallic web
panel 1004 is one of welded, mechanically fastened, and adhesively bonded to the elongated
structural member 1000 via the flanges 1002. Non-limiting examples of welding include
laser welding and metal inert gas (MIG) welding. Non-limiting examples of mechanical
fastening include riveting, and attachment using screws or bolts. Securing via welding is
employed typically when the elongated structural member 1000 and the substantially U-
shaped metallic web panel 1004 are made from the same material, such as for instance
material ranging from mild strength uncoated to ultra-high strength coated steels. On the
other hand, when the elongated structural member 1000 and the substantially U-shaped
metallic web panel 1004 are made from different materials, then either mechanical fastening
or adhesive bonding is preferred. Of course, when mechanical fastening is used instead of
welding, for securing the substantially U-shaped metallic web panel 1004 to the elongated
structural member 1000, then increased overlap of the flanges 1002 with the substantially
U-shaped metallic web panel 1004 is provided in order to accommodate the installation of
bolts or screws.

[0060] The use of a substantially U-shaped metallic web panel 1004 having a
material thickness less than that of the elongated structural member 1000, and/or being
made from a lighter weight material than the elongated structural member 1000, results in
lighter weight closed section vehicle frame rails compared to the prior art. In the
embodiment that is shown in FIG. 10, the higher gage elongated structural member 1000 is
provided at the extreme fiber (i.c., it is the parts farthest from the horizontal neutral axis).
In this way, weight savings are achieved with substantially no degradation of performance.
The stresses occur on the extreme fiber, which corresponds to a structural component
formed from the higher gage material. As such, the frame rail according to the embodiment

that is shown in FIG. 10 is stiff in bending about the horizontal neutral axis.
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[0061] Referring now to FIG. 11, shown is a cross-sectional view of a vehicle frame
rail according to a third embodiment of the instant invention, the cross-section taken in a
plane that is normal to a length of the vehicle frame rail. In the instant embodiment the
vehicle frame rail comprises a pair of elongated structural members 1100 and 1102.
Furthermore, the elongated structural member 1100 comprises first and second portions
1100a and 1100b, which are joined together via a butt-weld 1104. In the embodiment that
is shown in FIG. 11, the cross-sectional shape and the thickness of each of the elongated
structural members 1100 and 1102 arc substantially identical. By way of a spccific and
non-limiting example, the elongated structural members 1100 and 1102 are stamped parts
fabricated from steel, such as for instance one of mild strength uncoated stecl and high
tensile strength corrosion resistant steel.

[0062] Each one of said pair of elongated structural members 1100 and 1102 has a
flange 1106 or 1108 protruding from each of the lateral edges thereof. The clongated
structural members 1100 and 1102 are arranged facing one another, such that flanges 1106
of the elongated structural member 1100 oppose flanges 1108 of the elongated structural
member 1102. The flanges 1106 and 1108 define lateral surfaces of the elongated structural
members 1100 and 1102, respectively.

[0063] Referring still to FIG. 11, a first metallic web panel 1110 is butt-welded
along a first edge thereof to one of the flanges 1106 of the elongated structural member
1100, and is butt-welded along a second edge thereof to one of the flanges 1108 of the
elongated structural member 1102. In particular, the first cdge is opposite the second edge
of the first metallic web panel 1110. Similarly, a second metallic web panel 1112 is butt-
welded along a first edge thereof to the other flange 1106 of elongated structural member
1100, and is butt-welded along a second edge thereof to the other flange 1108 of clongated
structural member 1102. In particular, the first edge is opposite the second edge of the
second metallic web panel 1112. The first and second metallic web panels 1110 and 1112
interconnect the pair of elongated structural members 1100 and 1102, so as to form a box
beam or closed structure. Each one of the first and second metallic web panels 1110 and
1112 is substantially planar, and at least a major portion of each one of the first and second
metallic web panels 1110 and 1112 has a material thickness that is substantially less than a
material thickness of at least a major portion of each one of the pair of elongated structural
members 1100 and 1102. According to at lcast onc embodiment, the first and second

metallic web panels 1110 and 1112 are of generally uniform material thickness. In this
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embodiment, the major portion extends over substantially the entire first and second
metallic web panels 1110 and 1112.

[0064] Since the first and second metallic web panels 1110 and 1112 are butt-
welded to the pair of elongated structural members 1100 and 1102 via flanges 1106 and
1108, respectively, there is no need to provide a region of overlap therebetween. On the
other hand, since the first and second metallic web panels 1110 and 1112 are welded to the
pair of elongated structural members 1100 and 1102, it is preferred that the first and second
metallic web panels 1110 and 1112 and the elongated structural members 1100 and 1102
are fabricated from the same material, such as for instance steel. By way of a few specific
and non-limiting examples, the first and second metallic web panels 1110 and 1112 are
made from steel, such as for instance a metal or metal alloy selected from the group
consisting of mild strength uncoated steels and high tensile strength corrosion resistant
steels.

[0065] The use of first and second metallic web panels having a material thickness
less than that of the pair of clongated structural members results in lighter weight closed
section vehicle frame rails compared to the prior art. In the embodiment that is shown in
FIG. 11, the two higher gage elongated structural members 1100 and 1102 are provided at
the extreme fiber (i.e. they are the parts farthest from the horizontal neutral axis), and are
connected to each other via the lower gage first and second metallic web panels 1110 and
1112. In this way, weight savings are achieved with substantially no degradation of
performance. The stresses occur on the extreme fiber, which correspond to structural
components formed from the higher gage material. As such, the frame rail according to the
embodiment that is shown in FIG. 11 is stiff in bending about the horizontal neutral axis.
[0066] FIG. 12A shows a blank 1200 with different sections thereof being formed
with different material thicknesses, the blank for use in a process for making the frame rail
of FIG. 11. In particular, blank 1200 has a section of relatively greater material thickness
that corresponds to the elongated structural member 1102, as well as sections of relatively
greater material thickness that correspond to the first and second portions 1100a and 1100b,
respectively, of the elongated structural member 1100. Further, blank 1200 has a section of
relatively lesser material thickness corresponding to the first metallic web panel 1110, and a
section of relatively lesser material thickness corresponding to the second metallic web

panel 1112. By way of a specific and non-limiting example, the different sections 1100a,
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1110, 1102, 1112 and 1100b are butt-welded together along respective edges thereof, so as
to form the blank 1200.

[0067] Referring now to FIG. 12B, shown is the blank 1200 during an intermediate
stage of being formed into the frame rail of FIG. 11. By way of a specific and non-limiting
example the blank 1200 is formed by die shearing or another suitable process. With
additional forming the first and second portions 1100a and 1100b, respectively, are brought
together into an edge-to-edge contacting arrangement. Subsequently, the first and second
portions 1100a and 1100b are butt-welded together so as to form the elongated structural
member 1100, thereby resulting in a closed structure as shown in FIG. 12C.

[0068] Numerous other embodiments may be envisaged without departing from the

scope of the instant invention.
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CLAIMS

What is claimed is:

1. A frame rail for a vehicle, comprising:

a pair of elongated structural members, each one of said pair of elongated structural
members having flanges protruding from lateral edges thereof, said flanges of one of said
pair of elongated structural members extending in a direction toward the flanges of the other
one of said pair of elongated structural members; and,

first and second web panels fabricated from a composite material comprising carbon
fibers and interconnecting the pair of elongated structural members so as to form a box
beam structure, the first web panel fixedly secured to the flanges of the pair of clongated
structural members on a first side of the box beam structure via peripheral regions of the
first web panel, and the second web panel fixedly sccured to the flanges of the pair of
elongated structural members on a second side of the box beam structure via peripheral
regions of the second web panel, such that the first web panel is spaced apart from the

sccond web panel.

2. The frame rail for a vehicle according to claim 1, wherein each one of the
first and second web pancls is substantially planar, such that the first wcb panel is

substantially parallel to the second web panel.

3. The frame rail for a vehicle according to claim 1, wherein at least one of the

first and second web panels includes a non-planar contour.

4. The frame rail for a vehicle according to claim 1, wherein at least one of the

first and second web panels inciudes an indented section or a raised section.
5. The frame rail for a vehicle according to any one of claims 1 to 4, wherein
the first and second web panels are mechanically fastened to the flanges of the pair of

clongated structural members.

6. The frame rail for a vehicle according to any one of claims | to 4, wherein

the first and second web panels are secured to the flanges of the pair of elongated
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structural members using an adhesive.

7. The frame rail for a vehicle according to claim 1, wherein one elongated
structural member of said pair of elongated structural members comprises two structural
member portions, each structural member portion having one of said flanges protruding
from an outer lateral edge thereof and having an inner lateral edge, wherein the inner lateral
edges of the two elongated structural member portions are disposed in a side-by-side
arrangement and wherein said two structural member portions are butt-welded together

along said inner lateral edges thereof.

8. The frame rail for a vehicle according to any one of claims 1 to 7, wherein

the box beam structure is formed along substantially the entire length of the frame rail.

9, The frame rail for a vehicle according to any one of claims 1 to 8, wherein

the height of the box beam structure is at least double the width of the box beam structure.

10.  The frame rail for a vehicle according to any one of claims 1 to 9, wherein

said elongated structural members are made from one of steel and aluminum.

[1. A method of making a frame rail for a vehicle, comprising:

providing a pair of elongated structural members, cach one of said pair of clongated
structural members having flanges protruding from lateral edges thereof, said flanges of one
of said pair of elongated structural members extending in a direction toward the flanges of
the other one of said pair of elongated structural members;

providing first and second web panels fabricated from a composite material
comprising carbon fibers; and,

forming a box beam structure in which the first and second web panels interconnect
the pair of elongated structural members, comprising fixedly securing the first web panel to
the flanges of the pair of elongated structural members on a first side of the box beam
structure via peripheral regions of the first web panel, and further comprising fixedly
securing the second web panel to the flanges of the pair of elongated structural members on
a second side of the box beam structure via peripheral regions of the second web panel,

such that the first web panel is spaced apart from the second web panel.
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12. The method according to claim 11, wherein fixedly securing the first and
second web panels to the flanges of the pair of elongated structural members comprises a

mechanical fastening step.

13.  The method according to claim 11, wherein fixedly securing the first and
second web panels to the flanges of the pair of elongated structural members comprises an

adhesive bonding step.

14.  The method according to claim 11, wherein providing the first and second

web panels comprises forming substantially planar first and second web panels.

15.  The method according to claim 11, wherein providing the first and second
web panels comprises forming at least one of the first and second web panels with a non-
planar contour.

16.  The method according to claim 11, wherein providing the first and second

web panels comprises forming at least one of the first and second web panels with an

indented section or a raised section.
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