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(57) Abstract: A vehicle suspension component includes a first metal sheet having a center portion bounded by a first outer wall
and a second outer wall. A second metal sheet includes a center portion in engagement with the center portion of the first sheet.

The second sheet includes a first downtu

med wall engaging a surface of the first outer wall as well as a second downturned wall

engaging a surface of the second outer wall. One of the first and second sheets includes a first hemmed flange portion wrapping
around a first edge of the other of the first and second sheets and engaging another surface of the other first and second sheet. One
of the first and second sheets includes a second hemmed flange portion wrapping around a second edge of the other of the first
and second sheets and engaging another surface of the first and second sheets.
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SUSPENSION ARM/LINK FOR MOTOR VEHICLE AND METHOD FOR
MAKING SAME

FIELD
[0001] The present disclosure relates to a suspension member for a
motor vehicle including a first sheet metal stamped component mechanically
fixed to a second sheet metal stamped component. The first and second sheet
metal components may be constructed as having constant or variable thickness.
The mechanical fixing process may include a number of methods such as

hemming, mechanical locking, welding or any number of mechanical

iInterconnection processes.

[0002] A structural adhesive may be used to increase the structural
integrity of the assembly and possibly reduce the thickness of one or more of the
sheet metal stampings within the suspension member. A method for making the

suspension member is also disclosed.

BACKGROUND

[0003] In the past, some vehicle suspension members included a
relatively complex body formed by a casting or a forging process. While these
components typically functioned as desired, the costs associated with creating
these components were relatively high.

[0004] Other known suspension members include first and second
stamped sheets interconnected to one another. These designs may have
accomplished the goal of creating a lower cost suspension member but concerns
relating to structural behavior exist. For example, some known suspension arms
are formed by welding several portions of the stampings to one another.
Distortion due to the heat input during the welding process imposes challenges

when attempting to achieve component dimensional repeatability. Furthermore,



10

15

20

25

30

CA 02755776 2011-09-16

WO 2010/105340 PCT/CA2010/000367

existing designs may not configure the suspension component to minimize

weight while maximizing stiffness and buckling parameters.
[0005] Typically, the thickness of the first and second metal sheets is

based on the suspension member geometiry as well as the mechanical
interconnection method used to couple the first and second metal sheets.
Opportunities may exist to optimize the geometry and vary the interconnection
method to reduce the gauge of the metal sheets to further lower component cost

and weight. Accordingly, a need in the art exists for a structurally robust, low

cost suspension member.

SUMMARY

[0006] This section provides a general summary of the disclosure, and
is not a comprehensive disclosure of its full scope or all of its features.

[0007] A vehicle suspension component includes a first metal sheet
having a substantially planar center portion bounded by a first channel portion
ha\)ing a first outer wall and a second channel portion having a second outer
wall. A second metal sheet includes a center portion in engagement with the
center portion of the first sheet. The second sheet includes a first downturned
wall engaging a surface of the first outer wall as well as a second downturned
wall engaging a surface of the second outer wall. One of the first and second
sheets includes a first hemmed flange portion wrapping around a first edge of
the other of the first and second sheets and engaging another surface of the

other first and second sheet. One of the first and second sheets includes a
second hemmed flange portion wrapping around a second edge of the other of
the first and second sheets and engaging another surface of the first and second
sheets.

[0008] Furthermore, a suspension member for a vehicle includes a first
stamping having a C-shaped cross section with first and second spaced apart
side walls being interconnected by an end wall. The first stamping also includes
a first flange outwardly extending from the first wall and a second flange

outwardly extending from the second wall. A second stamping includes first and
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second opposite surfaces. The first surface is engaged with opposite surfaces of
the first flange and the second flange.

[0009] A method of forming a suspension member includes stamping a
first metal sheet to define a center portion and side walls extending substantially
perpendicular to the center portion.' A second metal sheet is stamped and
positioning to overlap the sidewalls of the first metal sheet. The first and second
sheets are mechanically interconnected along the overlapped portion.

[0010] Further areas of applicability will become apparent from the
description provided herein. The description and specific examples in this

summary are intended for purposes of illustration only and are not intended o

- limit the scope of the present disclosure.

DRAWINGS

[0011] The drawings described herein are for illustrative purposes only
of selected embodiments and not all possible implementations, and are not
intended to limit the scope of the present disclosure. '

[0012] Figure 1 Is a fragmentary exploded perspective view depicting a
front lower control arm and other portions of a vehicle front suspension;

[0013] Figure 2 is a fragmentary perspective view depicting a rear
lower control arm within a vehicle rear suspension; '

[0014] Figure 3 is a perspective view of a front lower control arm
assembly; .

[0015] Figure 4 is an exploded perspective view of the front lower
control arm depicted in Figure 3;

[0016] Figure 5 is a fragmentary cross-sectional perspective view of
the front lower control arm depicted in Figure 3;

[0017] Figure 6 is a perspective view of a rear lower control arm;

[0018] Figure 7 is an exploded perspective view of the rear lower
control arm depicted in Figure 6;

[0019] Figure 8 is a fragmentary cross-sectional view of the rear lower

control arm depicted in Figure 6;



10

15

20

25

30

CA 02755776 2011-09-16

WO 2010/105340 PCT/CA2010/000367

[0020] Figures 9-12 are cross-sectional views of alternate front lower
control arms having first and second sheets coupled to one another via different

interconnection methods,;
[0021] Figure 13 is a cross-sectional view of another alternate

suspension component.
[0022] Corresponding reference numerals indicate corresponding parts

throughout the several views of the drawings.

DETAILED DESCRIPTION

[0023] Example embodiments will now be described more fully with
reference to the accompanying drawings.

[0024] Figure 1 depicts an exemplary vehicle front suspension 10
including a front lower control arm 12 rotatably coupled to a cradle 14. A
steering knuckle 16 is pivotally coupled to front lower control arm 12. A wheel
(not shown) may be rotatably coupled to knuckle 16 to provide a steerable
configuration. A first bushing 18 is fixed to a socket 20 formed within front lower
control arm 12. A mount 22 rotatably interconnects a forward arm 24 of front
lower control arm 12 with cradle 14. Another bushing 26 is coupled to front
lower control arm 12 to rotatably couple knuckle 16 to front lower control arm 12.

- [0025] An exemplary vehicle rear suspension 30 is depicted in Figure
2. Rear suspension 30 includes a rear lower control arm 32 having a first end 34
pivotally coupled to a frame 36. A second end 38 of rear lower control arm 32 is

pivotally coupled to a spider 40. Spider 40 is coupled to other frame and

suspension members and is operable to mount a wheel for rotation thereon. A
spring seat 42 is formed within rear lower control arm 32 and is adapted to
receive one end of a coll spring 44.

[0026] As shown in Figures 3-5, front lower control arm 12 includes a
first or upper sheet 50, a second or lower sheet 52, a bushing sleeve 54, a ball
joint assembly 56 and a pivot pin 58. In lieu of pivot pin 58, another bushing
sleeve may be used. Upper sheet 50 and lower sheet 52 are preferably
stampings constructed from a metal such as steel or aluminum. Upper sheet 50

may be formed from a different material than lower sheet 52. The sheets may

4
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have different thicknesSes from one another and the thickness of a single sheet
may vary.

[0027] Bushing sleeve 54 and pivot pin 58 are fixed to upper sheet 50
and lower sheet 52 such that an axis of rotation 60 is defined by an outer surface
62 of pin 58 and an inner cylindrical surface 64 of bushing sleeve 54. Bushing
sleeve 54 and pin 58 may be adhesively bonded to sheets 50, 52. Other
mechanical joining methods may be used as well. Ball joint assembly 56 is
mechanically fastened to another poﬁion of front lower control arm 12 by
mechanical fasteners 66. Mechanical fasteners 66 may be formed as rivets,
pins, threaded fasteners or the like. Ball joint assembly 56 may be attached by
other methods including a press fit, CD weld or the like. Ball joint assembly 56
may be coupled to both or either upper sheet 50 and lower sheet 52.

[0028] Upper sheet 50 includes a substantially planar center portion 70
bounded by a first channel portion 72 and a second channel portion 74. First
channel portion 72 includes a first inner wall 76 and a first outer wall 78
interconnected by a first top wall 80. First inner wall 76 and first outer wall 78
are spaced apart from and extend substantially parallel to one another. First
outer wall 78 includes a first terminal end face 82 extending beyond a plane
defined by a lower surface 84 of center portion 70.

[0029] In similar fashion, second channel portion 74 includes a second
inner wall 88 and a second outer wall 90 interconnected by a second top wall 92.
Second inner wall 88 extends substantially parallel to and spaced apart from

second outer wall 90. Second outer wall 90 includes a second terminal end face
04 that also extends below the plane defined by surface 84.

[0030] Lower sheet 52 includes a substantially planar center portion 98

 bounded on either side by a first rib 100 and a second rib 102. First rib 100

includes an inner wall 104 and an outer wall 106. Inner wall 104 and outer wall
106 extend substantially parallel to one another and are spaced apart by a
distance substantially equal to the thickness of first outer wall 78 to define a first
pocket 107. Second rib 102 includes an inner wall 108 extending substantially

parallel to and spaced apart from an outer wall 110. Inner wall 108 and outer
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wall 110 are spaced apart to define a second pocket 112 having a width
substantially equal to the thickness of second outer wall 90.

[0031] Upper sheet 50 is nested with lower sheet 52 by positioning first
terminal end face 82 and second terminal end face 94 within the pockets 107,
112 defined by lower sheet 52. Upper sheet 50 is positioned to engage surface

84 of center portion 70 with a substantially planar surface 114 formed on center

‘portion 98 of lower sheet 52. It should be appreciated that outer walls 106, 110

are upturned portions of lower sheet 52 that may be formed during a hemming
operation after surface 84 has been placed into engagement with surface 114.
Prior to hemm'ing, the material used to form outer walis 106, 110 extends along
the same planes as inner walls 104 and 108, respectively. During the hemming
operation, the outer walls 106, 110 are formed by rotating these portions 180°. A
compressive load may be applied across inner wall 104 and outer wall 106 as
well as across inner wall 108 and outer wall 110 to mechanically and frictionally
engage the surfaces of first outer wall 78 and second outer wall 90 with lower
sheet 52. In an optional additional process step, a structural adhesive may be
applied to the joint 'prior to hemming to further secure upper sheet 50 to lower
sheet 52.

[0032] Rear lower control arm 32 includes an upper stamping 120
coupled to a lower stamping 122. Lower stamping 122 includes a U-shaped
channel defined by a first wall 124, a second wall 126 and an end wall 128
interconnecting walls 124,' 126. A rib 130 is formed within end wall 128 to

increase its bending stiffness. A first flange 132 outwardly extends from first wall

124. A second flange 134 outwardly extends from second wall 126 in the
opposite direction as that of first flange 132. A first end 136 of lower stamping
122 includes a pair of apertures 138 to pivotally mount spider 40 thereto. A
second opposite end 140 of lower stamping 122 includes a pair of extruded
journals 142 to pivotally mount rear lower control arm 32 to vehicle frame 36.
[0033] Upper stamping 120 includes a curved center portion 150, a '
first hem 152 and a second hem 154. A first stiffening rib 156 and a second
stiffening rib 158 are formed in curved center portion 150 to increase the bending

stiffness of rear lower control arm 32. A spring mount 160 may be coupled to
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upper stamping 120. To assemble rear lower control arm 32, a lower surface
164 of upper stamping 120 is placed into engagement with upper surfaces 166,
168 of first flange 132 and second flange 134, respectively. Once upper
stamping 120 has been properly positioned relative to lower stamping 122,
hemmed portions 152 and 154 are formed trapping first flange 132 and second
flange 134 therebetween. A structural adhesive may be positioned at locations
of engagement between upper stamping 120 and lower stamping 122 to increase
the structural integrity of rear lower control arm 32.

[0034] Figure 9 depicts a front lower control arm without hemmed
portions, such as a laser welded arrangement between an upper sheet 50a and
a lower sheet 52a. In the alternative arrangement shown in Figure 9, a first outer
wall 78a is laser welded to an inner wall 104a. An inner wall 108a of a lower
sheet 52a is laser welded to a second outer wall 90a.

[0035] Figure 10 depicts a mechanical interlocking arrangement
between an upper sheet 50b and a lower sheet 52b. An aperture 180 may be
formed in a first outer wall 78b. A similar aperture 182 is formed in a second
outer wall 90b. A tab 184 is mechanically deformed to enter aperture 180 and
lock upper sheet 50b to lower sheet 52b. A tab 186 is integrally formed with
outer wall 110b and mechanically deformed to enter aperture 182. A plurality of
additional apertures similar to apertures 180 and 182 may be spaced apart from
one another along the length of ribs 100b, 102b. Additional corresponding tabs
may be positioned within the additional apertures. A structural adhesive may be
used to increase structural stiffness.

[0036] Figure 11 depicts another arrangement where a mechanical
interconnecﬁon between an upper sheet 50c¢ and a lower sheet 52c Includes a
locking portion 190 of an inner wall 104c being driven through a first outer wall
78c¢c and into an outer wall 106c. A similar mechanical deformation process is

applied on the opposite side to form another locking portion 192. A structural

adhesive may be used to increase structural stiffness.
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[0037] Figure 12 depicts another alternate arrangement where an

upper sheet 50d is fixed to a lower sheet 52d. Lower sheet 52d includes outer
walls 106d and 110d that extend substantially the entire length of outer walls 73d
and 90d.

/a
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[0038] It should be noted that upper sheet 50d includes a first inner
wall 76d and first outer wall 78d. However, a channel portion including top wall
80 no longer exists. Inner wall 76d engages outer wall 78d as they are no longer
spaced apart from one another. A similar configuration exists on the opposite
side of upper sheet 50d including an inner wall 88d being positioned in
engagement with outer wall 90d. Spot welds 196 are formed at multiple
locations along the "H" shaped cross-section. Each spot weild 196 extends
through a triple thickness of material to interconnect upper sheet 50d with lower
sheet 52d. By using the triple thickness configuration, the gauge of material

used to define upper sheet 50d and lower sheet 52d may be reduced In

-comparison to the arrangements previously shown.

[0039] Figure 13 depicts a cross-section of another suspension
component identified at reference numeral 200. Suspension component 200 is
substantially similar to front lower control arm 12. Accordingly, like elements will
be identified with reference numerals including a prime suffix. Suspension
component 200 differs from front lower control arm 12 in that terminal portions
202, 204 of first outer wall 78' and second outer wall 90" are wrapped around
inner walls 104" and 108" of lower sheet 52' to form hemmed flanges 202, 204.
Accordingly, a first pocket 206 is formed between first outer wall 78" and
hemmed flange 202. |n similar fashion, a second pocket 208 is formed between
hemmed flange 204 and second outer wall 90'.

[0040] In an optional process step, a structural adhesive may be
positioned within one or more of the hemmed joints. It should be appreciated
that any of the alternate interconnection methods depicted in Figures 9-12 may
be used to couple upper sheet 50' and lower sheet 52' as well. Furthermore, it is
within the scope of the present disclosure to reverse the hemming arrangement
previously described in relation to rear lower control arm 32. In particular, a
hemmed flange of the lower sheet may be wrapped around exterior edges of an
upper sheet. The alternate interconnection methods between sheets defining a
front lower control arm also apply to rear lower control arms as well as other

suspension components not explicitly depicted in the Figures.
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[0041] The foregoing description of the embodiments has been
provided for purposes of illustration and description. It is not intended to be
exhaustive or to limit the invention. Individual elements or features of a
particular embodiment are generally not limited to that particular embodiment,
but, wheré applicable, are interchangeable and can be used in a selected
embodiment, even if not specifically shown or described. The same may also be
varied in many ways. Such variations are not to be regarded as a departure from

the invention, and all such modifications are intended to be included within the

scope of the invention.
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CLAIMS

What is claimed Is:

1. A vehicle suspension component, comprising:
a first metal sheet including a substantially planar center portion bounded
by a first channel portion having a first outer wall and a second channel portion

having a second outer wall; and

a second metal sheet including a center portion in engagement with the
center portion of the first sheet, the second sheet including a first downturned
wall engaging a surface of the first outer wall as well as a second downturned
wall engaging a surface of the second outer wall, one of the first and second

sheets including a first hemmed flange portion wrapping around a first edge of
the other of the first and second sheets and engaging another surface of the
other first and second sheet, one of the first and second sheets including a
second hemmed flange portion wrapping around a second edge of the other of

the first and second sheets and engaging another surface of the first and second

sheets.

2. The vehicle suspension component of claim 1 wherein the first

channel includes a first inner wall extending substantially perpendicular to the

center portion of the first sheet, the first outer wall extending substantially parallel

to the first iInner wall.

3. The vehicle suspension component of claim 2, wherein an end wall
interconnects the first inner wall and the first outer wall, the end wall extending

substantially parallel to the center portion of the first sheet.

4. The vehicle suspension component of claim 3, wherein the first
outer wall extends beyond a contact plane between the center portions of the

first sheet and the second sheet.

10
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5. The vehicle suspension component of claim 1 further including a

structural adhesive contacting the first hemmed flange.

0. The vehicle suspension component of claim 1 further including first,
second and third spaced apart joint members coupled to one of the first and

second sheets to allow pivoting of the suspension component.

/. The vehicle suspension component of claim 6, wherein the first and
second joint members are aligned along a common axis of suspension

component rotation.

8. The vehicle suspension component of claim 1, wherein the first and

second sheets form a closed hollow cross section.

11
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