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(54) Attachment means for mounting a bumper cross-beam onto a vehicle structure enabling 
additional function assembly

(57) The invention concerns an attachment means
(20) for mounting a bumper cross-beam (10) having a
vertical front wall (11) and a vertical rear wall (12) spaced
apart by at least one transverse wall (13) onto a vehicle
structure, the said attachment means having a first end
(22) to be fixed to the said vehicle structure and a second
end (23) designed to be attached to the said bumper
cross-beam, the said attachment means being made
from a hollow section profile (21), the periphery of which
comprises opposite side walls (24 and 25) and substan-

tially parallel opposite outer walls (26 and 27), charac-
terised in that the said second end (23) comprises at least
one flange (41), which can extend substantially beyond
said vertical front wall (11) after mounting said bumper
cross beam (10). The invention is useful in particular for
assembling additional parts in the front part of the
cross-beam, without affecting the properties of the
cross-beam and deteriorating the force intrusion proper-
ties
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Description

Field of the invention

[0001] The invention relates to attachment means for
mounting a bumper cross-beam onto a vehicle structure.
The invention relates more particularly to the design of
the end of the said attachment means, which is to be
fixed to the bumper cross-beam. Such attachment means
are advantageously deformation elements, also called
"Crash-Box" or "C-Box", which are designed to absorb
by plastic deformation as most as possible kinetic energy
in case of crash of the vehicle.

Background of the invention

[0002] A bumper cross-beam comprises generally ver-
tical front and rear walls, which play respectively the role
of compressive strut and tensile strut in case of collision
and which are spaced apart thanks to transverse or flank-
ing walls. These flanking walls are usually horizontal up-
per and lower walls. Bumper cross-beams are often pro-
files advantageously extruded from an aluminium alloy,
comprising a hollow section member with at least a cham-
ber delimited by the said vertical front and rear walls and
horizontal upper and lower flanking walls. Bumper cross-
beams are designed such that the force at which they
begin to plastically deform is lower than the force neces-
sary to irreversibly deform the vehicle structure. In the
case of a minor collision, only the bumper cross-beam is
deformed with the result that this sole part has to be re-
placed. In the past, deformation elements, also called
"crash-boxes", have been proposed to increase the max-
imum force of impact at which there is still no plastic de-
formation of the vehicle structure. Located between the
cross-beam and the vehicle structure (e.g. its longitudinal
beams), they are further used as attachment means.
They are designed to be plastically deformed as soon as
the kinetic energy of the vehicle at the time of the collision
is higher than a critical value. Their plastic deformation
is advantageously a progressive folding, which absorbs
at least partially the energy of impact. The deformation
elements are usually in the form of hollow section profiles,
generally multi-chamber hollow section profiles, whereby
their longitudinal axis lies in the direction of the longitu-
dinal axis of the vehicle.
[0003] The patent US 7,401,825 describes a bumper
with an attachment member to be made thereon for the
purpose of mounting the bumper onto longitudinal beams
of a vehicle, such that section walls acting as compres-
sive and tensile struts and a pair of flanking walls joining
them form a hollow section. The attachment member is
in the form of a hollow section exhibiting at least one side
wall and two transverse walls following on therefrom with
a length of hollow section with the longitudinal beam. The
hollow section is in the form of a push-fit length matching
the inner cross-section of the longitudinal beam. The oth-
er end region of the attachment member is provided with

collar-type parts projecting from their end edges and
aligned approximately parallel to the transverse walls.
[0004] German patent application DE 10 2008 022 564
describes a cross beam fastened to body components
of a motor vehicle body by supporting elements i.e. ab-
sorber element. The cross beam is fastenable to the sup-
porting elements at two retaining positions and/or the
supporting elements are fastened to the body compo-
nents of the body in the retaining positions. The support-
ing elements comprise a respective retainer for the cross
beam, where the retainer is formed by upper and lower
bars. The supporting elements are formed from extruded
sections or from metal sheets.
[0005] There is an increasing need for assembling var-
ious additional parts like for example an energy-absorb-
ing element, a pendulum-stopper, an additional energy-
absorbing-element for Pedestrian -impact, a radar-sen-
sor; an acceleration-sensor, a horn, module-carriers,
supports for fascia, in the front part of the cross-beam.
[0006] Traditionally these additional parts are added
via cut-outs or holes in the cross-beam and blind rivets
nuts. However this solution locally affects the properties
of the cross-beam and deteriorates the force intrusion
properties. Moreover this necessitates a separate step
to drill the holes and a separate step to implement the
rivets which increase cost and process length.
[0007] Therefore there exists a need for providing
means for assembling additional parts in the front part of
the cross-beam, without affecting the properties of the
cross-beam and deteriorating the force intrusion proper-
ties.

Summary of the invention

[0008] A first object of the invention is an attachment
means for mounting a bumper cross-beam having a ver-
tical front wall and a vertical rear wall spaced apart by at
least one transverse wall onto a vehicle structure, the
said attachment means having a first end to be fixed to
the said vehicle structure and a second end designed to
be attached to the said bumper cross-beam, the said
attachment means being made from a hollow section pro-
file, the periphery of which comprises opposite side walls
and substantially parallel opposite outer walls character-
ised in that the said second end comprises at least one
flange, which can extend substantially beyond said ver-
tical front wall after mounting the bumper cross beam.
[0009] The attachment means is designed for mount-
ing the said bumper cross-beam onto a vehicle structure,
typically, on its longitudinal beams. Advantageously, the
said hollow section profile is a section profile extruded
from an aluminium alloy, typically an alloy belonging to
the 6xxx Aluminium Association series.
[0010] Advantageously, the said attachments means
are deformation elements, also called "Crash Box" or "C-
Box" designed to absorb at least partially the energy of
impact by buckling-free progressive plastic folding there-
of.
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[0011] Advantageously, said hollow section profile is
a multi-chamber hollow section profile comprising at least
a peripheral chamber, being at least delimited by one of
the said outer walls and an inner wall which is substan-
tially parallel to the said outer wall and extends between
the opposite side walls. Preferably said hollow section
profile is a multi-chamber hollow section profile compris-
ing two opposite peripheral chamber.
[0012] In one embodiment, said flange is a double
walled flange which results from bringing closer together
the outer wall and the inner wall of the peripheral chamber
until they are in contact, such that the said peripheral
chamber collapses. The collapse may be realized by
pushing the inner wall towards the outer wall or alterna-
tively by pushing the outer wall towards the inner wall. In
an embodiment of the invention there is provided an up-
per flange and a lower flange, the upper flange can be
obtained by collapsing an upper chamber of the hollow
section profile and the lower flange can be obtained by
collapsing a lower chamber of the hollow section profile.
It is possible to adapt the distance between the upper
and lower flange by pushing the inner wall towards the
outer wall, which provides a greater distance or alterna-
tively by pushing the outer wall towards the inner wall
which provides a smaller distance, with any appropriate
combination.
[0013] In preferred embodiments, the multi-chamber
hollow section profiles comprise an upper chamber and
a lower chamber separated by a middle chamber. In
these embodiments, the walls other than the said oppo-
site outer wall and inner wall, which complete the delim-
itation of the said peripheral chamber are parts of the
said opposite side walls. Since the multi-chamber hollow
section profile may comprise more than three chambers,
e.g. additional lateral chambers, the walls other than the
said opposite outer wall and inner wall, which complete
the delimitation of the said peripheral chamber may be
walls, which separate the said peripheral chamber from
the said lateral chambers.
[0014] According to the invention the flange, which can
extend substantially beyond said vertical front wall of the
bumper cross beam after mounting said bumper cross
beam enables to attach a component in front of the ver-
tical front wall of the cross beam. Typically the length of
the portion of the flange extending beyond the vertical
front wall of the cross-beam is a least one tenth and pref-
erably one fifth of the distance between the opposite side
walls of the attachment means, a typical length is be-
tween 5 and 80 mm and preferably between 10 and 60
mm.
[0015] The portion of the flange which extends beyond
the vertical front wall of the cross beam may have the
same width as the outer walls of the hollow section pro-
files. It can also advantageously be cut to a narrower
width adapted to the size of the added component. Typ-
ically the width of the portion of the flange which extends
beyond the vertical front wall of the cross-beam is be-
tween three fifth and one fifth of the distance between

the opposite side walls of the attachment means, with a
typical minimum width of 5 mm. In another embodiment
the width of the portion of the flange which extends be-
yond the vertical front wall of the cross-beam is greater
than the distance between the opposite side walls of the
attachment means, which is be obtained when the flange
is processed by chip-less forming and the folded side
walls of the attachment means are made part of the
flange.
[0016] In an embodiment of the invention a reinforce-
ment part is added on the flange, for example to facilitate
bolting of the added component. The reinforcement part
may advantageously have the shape of the portion of the
flange which extends beyond the vertical front wall of the
cross beam. Advantageously, when the attachment
means is made of a multi chamber hollow section having
peripheral chambers with an outer wall and an inner wall,
the outer wall may be cut out and the reinforcement at-
tached to the inner wall.
[0017] Advantageously, the bumper cross-beam is al-
so a hollow section profile made of an extruded section
from an aluminium alloy, typically an alloy belonging to
the 6xxx Aluminium Association series.
Another object of the invention is a bumper system com-
prising a bumper cross beam and at least an attachment
means according to the invention. The bumper system
advantageously comprises a component attached to the
flange in front of the vertical front wall. The component
may be for example an energy-absorbing element, a pen-
dulum-stopper, an additional energy-absorbing-element
for Pedestrian -impact, a radar-sensor; an acceleration-
sensor, a horn, a module-carrier, a support for fascia.
Compared to prior art solution wherein the components
are added via cut-outs or holes in the cross-beam and
blind rivets nut, the invention is advantageous because
the cross beam is not weakened by the addition of the
component. The energy absorption potential may even
be improved if the added component has energy-absorb-
ing properties.
[0018] Yet another object of the invention is a process
for manufacturing a bumper system comprising an at-
tachment means, a bumper cross-beam and a compo-
nent, the said process comprising following successive
steps :

a) providing a hollow section profile, with a cross-
section having a periphery comprising opposite side
walls, and opposite outer walls,
b) cutting the said hollow section profile at a prede-
termined length to obtain a profile part;
c) at one of the ends of the said profile part, providing
at least one flange to obtain an attachment means
d) providing a bumper cross beam having a vertical
front wall and a vertical rear wall spaced apart by at
least one transverse wall
d) assembling said attachment means to said cross-
beam in such a way that said flange extends sub-
stantially beyond said vertical front wall of the bump-
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er cross beam,
e) assembling the component to the flange, in front
of the vertical front wall of the cross bream.

[0019] In order to obtain at least one flange, methods
such as cutting out the opposite side walls and optionally
one outer wall, collapsing a peripheral chambers after
optionally cutting out side walls, cutting out inner walls
may be appropriate.

Drawings

[0020]

Figure 1 is a perspective view of a bumper system
according to the invention.
Figure 2 is a perspective view of the second end of
an attachment means according to the invention.
Figure 3 is a perspective detailed view of an attach-
ment means and a cross beam for a bumper system
according to the invention.
Figure 4 is a cross-section of second end of a bumper
system according to the invention.
Figure 5 is a perspective view of a bumper system
according to the invention, illustrating the attachment
of a component.
Figure 6 is a cross-section of second end of a bumper
system according to the invention, showing addition
of a reinforcement part.

Detailed description, of the invention

[0021] Referring to Figure 1, there is provided a per-
spective view of a bumper system according to the in-
vention. The bumper system (100) comprises a bumper
cross-beam (10) and two attachment means (20) for
mounting the said bumper cross-beam onto the longitu-
dinal beams of a vehicle (not illustrated). The bumper
cross-beam comprises a front wall (11) and a rear wall
(12) spaced apart thanks to flanking walls. Each attach-
ment means is made from a hollow section profile (21)
having a first end (22) to be fixed to the said longitudinal
beams of the vehicle structure and a second end (23)
designed to attach the said bumper cross-beam (10). A
flange (41) extends substantially beyond said vertical
front wall (11) of the bumper cross beam (10) which can
be used to fix a component in front of the front wall.
[0022] Referring to Figure 2 there is provided a detailed
perspective view of an embodiment of the second end
of an attachment means (20) according to the invention,
showing flanges (41) and (42) which can be used to fix
a component.
[0023] Referring to Figures 3 and 4, there is provided
an embodiment of the invention. Fig 4 is a cross section
of the assembly according to the dotted line (A:A’) shown
on Figure 3. The attachment means (20) which is, in the
illustrated embodiment a crash-box, is fixed to a cross-
beam (10) made of a hollow profile having a vertical front

wall (11) and a vertical rear wall (12) spaced apart by at
least one transverse wall (13). The said attachment
means has a first end (22) designed to be fixed to the
vehicle structure and a second end (23) designed to be
attached to the said bumper cross-beam. The said at-
tachment means is made from a hollow section profile
(21), the periphery of which comprises opposite side
walls (24 and 25) and substantially parallel opposite outer
walls (26 and 27). In the illustrated embodiment the hol-
low section profile (21) comprises three chambers, the
lower chamber (30) is at least delimited by the lower outer
wall (27) and a lower inner wall (32), which is substantially
parallel to the lower outer wall and extends between the
opposite side walls (24 and 25). The upper chamber (29)
is at least delimited by the upper outer wall (26) and an
upper inner wall (31), which is substantially parallel to
the said upper outer wall and extends between the op-
posite side walls (24 and 25). The said second end (23)
comprises two flanges (41, 42), which extend substan-
tially beyond said vertical front wall (11) of the bumper
cross beam (10). In the illustrated embodiment, said
flanges (41, 42) are double-walled flanges which result
from bringing closer together the outer wall and the inner
wall of the peripheral chambers (29, 30) until they are in
contact, such that the peripheral chamber collapses.
Specifically illustrated is an upper flange obtained by
pushing the upper outer wall (21) towards the upper inner
wall (31) and a lower flange obtained by pushing the lower
inner (32) wall towards the lower outer wall (27). The
length of the flanges is adapted to extend substantially
beyond said vertical front wall (11) of the cross-beam
(10).
[0024] Illustrated by Figure 5 is a local view of a bumper
assembly according to the invention wherein a compo-
nent (50) has been attached to the flange (41).
[0025] Referring to Figure 6 there is provided a cross-
section view of second end of a bumper system according
to the invention wherein reinforcement parts (48,49) are
added on the flange, for example to facilitate bolting of
the added component and wherein a part of the outer
walls (26, 27) has been cut out to facilitate the addition
of the reinforcement part.

Claims

1. Attachment means (20) for mounting a bumper
cross-beam (10) having a vertical front wall (11) and
a vertical rear wall (12) spaced apart by at least one
transverse wall (13) onto a vehicle structure, the said
attachment means having a first end (22) to be fixed
to the said vehicle structure and a second end (23)
designed to be attached to the said bumper cross-
beam, the said attachment means being made from
a hollow section profile (21), the periphery of which
comprises opposite side walls (24 and 25) and sub-
stantially parallel opposite outer walls (26 and 27),
characterised in that the said second end (23) com-
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prises at least one flange (41), which can extend
substantially beyond said vertical front wall (11) after
mounting said bumper cross beam (10).

2. Attachement means (20) according to claim 1 char-
acterized in that said hollow section profile (21)
comprises at least a peripheral chamber (29 and/or
30), being at least delimited by one of the said op-
posite outer wall (26 or 27) and an inner wall (31 or
32), which is substantially parallel to the said outer
wall and extends between the said opposite side
walls wherein said at least one flange (41 and/or 42)
results from bringing closer together the outer wall
(26 and/or 27) and the inner wall (31 and/or 32) of a
peripheral chamber (29 and/or 30) until they are in
contact, such that the said peripheral chamber col-
lapses.

3. Attachement means according to claim 1 or claim 2
wherein the length of the portion of the flange ex-
tending beyond the vertical front wall of the cross-
beam is a least one tenth and preferably at least one
fifth of the distance between the opposite side walls
of the attachment means.

4. Attachement means according to anyone of claims
1 to 3 wherein said flange is cut to a width narrower
than the width of the outer walls of the hollow section
profile adapted to the size of the added component.

5. Attachement means according to anyone of claims
1 to 4 wherein a reinforcement part (48) is added on
the flange.

6. Bumper system (100) comprising a bumper cross-
beam (10) and attachment means (20) for mounting
the said bumper cross-beam onto a vehicle struc-
ture, characterised in that at least one of the said
attachment means is an attachment means accord-
ing to any of claims 1 to 5.

7. Bumper system according to claim 6 wherein a com-
ponent (50) is attached to the flange (41) in front of
said vertical front wall (11).

8. Bumper system according to claim 7 wherein the
component is selected among an energy-absorbing
element, a pendulum-stopper, an additional energy-
absorbing-element for Pedestrian -impact, a radar-
sensor; an acceleration-sensor, a horn, a module-
carrier, a support for fascia.

9. Process for manufacturing a bumper system com-
prising an attachment means (20), a bumper cross-
beam (10) and a component (50), the said process
comprising following successive steps :

a) providing a hollow section profile (21), with a

cross-section having a periphery comprising op-
posite side walls (24 and 25), and opposite outer
walls (26 and 27),
b) cutting the said hollow section profile at a pre-
determined length to obtain a profile part;
c) at one of the ends (23) of the said profile part,
providing at least one flange (41) to obtain an
attachment means (20)
d) providing a bumper cross beam having a ver-
tical front wall (11) and a vertical rear wall (12)
spaced apart by at least one transverse wall (13)
d) assembling said attachment means (20) to
said cross-beam (10) in such a way that said
flange (41) extends substantially beyond said
vertical front wall (11) of the bumper cross beam
(10),
e) assembling the additional part (50) to the
flange (41).

10. Process for manufacturing a bumper system accord-
ing to claim 9 wherein said flange is obtained by cut-
ting out the opposite side walls and optionally one
outer wall and/or collapsing a peripheral chambers
after optionally cutting out side walls and/or cutting
out inner walls.
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