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Abumper arrangement for a vehicle has a transverse support 
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C0_ KG frame of a vehicle. The transverse support has a shell 
member of a U-shaped cross-section With a stay and tWo legs 
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structure comprised of several adjacently positioned and 
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BUMPER ARRANGEMENT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates to a bumper arrangement for 
the front or rear of a car body of a motor vehicle that is 
shrouded by a skin panel. 

[0003] 2. Description of the Related Art 

[0004] Different types of bumpers and bumper arrange 
ments are knoWn. For example, in German patent document 
44 13 641 C1 a bumper is disclosed Which has a transverse 
support designed as an energy absorbing member to be 
attached to the car body. At the front side of the transverse 
support impact members are arranged Which are supported 
on the transverse support and are comprised of an energy 
absorbing material Which is preferably a plastic foam or a 
honeycomb structure of plastic material. 

[0005] US. Pat. No. 5,154,462 discloses a bumper having 
a transverse support comprised of a C-shaped rear member, 
made of a ?rst material, for example, steel, and ?xedly 
connected to the longitudinal supports, and a C-shaped 
closure member covering the rear member and comprised of 
a second lighter material, for example, aluminum or ?ber 
glass. Both members are joined such that they form a 
box-shaped holloW pro?led member Which is ?lled With an 
energy-absorbing material such as polypropylene or ure 
thane foam. 

[0006] In the German patent document 29 41 879 A1 a 
bumper con?guration for a motor vehicle is disclosed Which 
has a transverse support With a plurality of cutouts Which are 
provided along its length at the front side of the transverse 
support. The cutouts are provided for receiving impact 
absorption members of urethane foam or polyethylene hon 
eycombs. 
[0007] In addition to the partially complicated and manu 
facturing-technologically complex con?guration, all of the 
aforementioned embodiments have the disadvantage that 
they propose energy-absorbing members of plastic material, 
usually foamed foam bodies. Already the manufacture of 
these foam bodies may cause the release of environmentally 
haZardous materials. In particular, hoWever, these members 
are disadvantageous in regard to recycling of motor vehicles. 
The employed plastic materials are often recyclable only 
With dif?culties. Moreover, a separation of the metallic 
materials and the plastic materials is required for a proper 
recycling. 
[0008] The German patent document 196 43 049 A1 
discloses a bumper arrangement for the front or rear area of 
the car body of a motor vehicle. The bumper arrangement 
comprises a transverse support Which is mounted by means 
of crash boxes on the longitudinal supports of the car body 
as Well as a transverse beam Which is provided under the 
transverse support and also supported on the longitudinal 
supports of the car body. HoWever, this con?guration is 
comparatively heavy and in?exible. 

SUMMARY OF THE INVENTION 

[0009] It is an object of the present invention to provide a 
bumper arrangement Which in its basic concept avoids 
impact absorption members of plastic material and is 
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improved With regard to its function, in particular, relating 
to the protection of pedestrians. 

[0010] In accordance With the present invention, this is 
achieved in that the legs of the shell member comprise a 
grate structure of a plurality of adj acently arranged openings 
With ribs delimiting them. 

[0011] Accordingly, the transverse support is comprised of 
a metallic shell member of a U-shaped cross-section With a 
stay and tWo legs, and the legs have a grate structure 
comprised of a plurality of adjacently arranged openings 
With ribs delimiting them. 

[0012] Such a shell member is lightWeight Which is posi 
tive in the sense of Weight reduction. HoWever, its ?exibility 
should be particularly stressed. During a crash at loW force 
level at loW speed, the transverse support Will yield elasti 
cally. Upon surpassing a predetermined force level, the 
transverse support Will deform plastically so that the energy 
resulting from the impact is converted into deformation 
Work. 

[0013] The inherent de?ned ?exibility behavior of the 
transverse support contributes to achieving a greatest pos 
sible protection of pedestrians. 

[0014] Expediently, the ribs extend in the longitudinal 
direction of the motor vehicle. 

[0015] The ?exibility behavior of the bumper arrangement 
can be realiZed in that the ribs are formed as rated buckling 
points. This can be achieved by a slightly angled or bent or 
buckled or curved extension of the ribs. Of course, the 
integration into the ribs of differently con?gured rated 
buckling points, Which Will yield ?exibly in a de?ned 
manner upon surpassing a certain force level, is also con 
ceivable. 

[0016] In another advantageous embodiment, ?anges 
adjoin the end of the legs of the shell member. These ?anges 
contribute to a stiffening of the transverse support in the 
rearWard area facing the longitudinal supports. 

[0017] An especially advantageous further embodiment of 
the basic inventive principle is a bumper arrangement 
Wherein the shell member is supported on an inner pro?led 
member Which is also transversely arranged relative to the 
longitudinal supports. The pro?led member has preferably a 
U-shaped cross-section With laterally extending ?anges 
adjoining its legs. 

[0018] The ?anges of the shell member can be supported 
on the ?anges of the pro?led member. Possible is, for 
example, a Welded, riveted, screWed or adhesive connection 
of the shell member and the pro?led member. 

[0019] According to another preferred embodiment, the 
legs of the shell member and the legs of the pro?led member 
extend from their respective stays, Which are positioned at a 
spacing to one another, in a direction toWard the longitudinal 
supports. 

[0020] As a result of the stays of the shell member and the 
pro?led member being spaced from one another, the trans 
verse support has tWo planes With different force levels. In 
the case of an impact, ?rst the outWardly positioned shell 
member is loaded and used for impact absorption and is 
elastically and/or plastically deformed in this connection. 
Once this absorption capacity has been used up or 
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exhausted, the shell member and the pro?led member jointly 
provide a resistance for an impact at a higher force level. 

[0021] The energy absorption capacity of a bumper 
arrangement according to the invention can be further 
increased When the transverse support is connected by crash 
boxes and mounting plates to the longitudinal supports. The 
crash boxes are designed, in particular, to absorb energy 
resulting from an impact at higher force level by transform 
ing the energy into deformation Work. This can further 
reduce damage to parts of the supporting vehicle structure. 

[0022] According to a further advantageous embodiment 
of the basic inventive principle, a transverse beam is pro 
vided under the transverse support. 

[0023] By means of the transverse beam arranged under 
the transverse support, it is possible to provide for a front or 
rear crash an additional energy absorption in the area near 
the ground. In addition to the energy absorption, a further 
positive effect of this arrangement is that an obstacle is 
impacted With a larger surface area. This results in a change 
or alleviation of the impact. Moreover, the energy absorption 
is divided onto a further force level. This is advantageous, in 
particular, With respect to the protection of pedestrians. 

[0024] Expediently, the transverse beam is supported by 
spacer stays (crash stays) and mounting plates on the lon 
gitudinal supports of the motor vehicle. 

[0025] In certain applications, it is conceivable in the 
context of the invention to provide impact-absorbing damp 
ing members betWeen the inWardly positioned pro?led 
member and the outer shell member. Even though With the 
bumper arrangement according to the invention the elimi 
nation of plastic foam bodies is desired, this feature is not to 
be completely excluded. Such a bumper arrangement real 
iZes a Weight reduction and can provide an additional impact 
absorption capacity for use in connection With heavy motor 
vehicles. 

BRIEF DESCRIPTION OF THE DRAWING 

[0026] 
[0027] FIG. 1 is a perspective vieW of a bumper arrange 
ment according to the invention; and 

[0028] FIG. 2 shoWs the essential components of the 
bumper arrangement according to the invention in an 
exploded vieW. 

In the draWing: 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0029] In FIGS. 1 and 2 a bumper arrangement is illus 
trated for a front or rear area covered With a shroud or skin 

panel (not shoWn) of a car body of a passenger car (not 
illustrated). 
[0030] The bumper arrangement comprises a transverse 
support 4 connected at its ends by means of crash boxes 1, 
comprised of rectangular holloW pro?led members, and 
mounting plates 2 to the longitudinal supports 3 of the 
vehicle frame. A transverse beam 5 is provided under the 
transverse support 4. 

[0031] The transverse support 4 is comprised of a shell 
member 6 of a U-shaped cross-section and a pro?led mem 
ber 7 having also a U-shaped cross-section. The shell 
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member 6 has a stay 8 With tWo legs 9 and ?anges 10 
connected to the legs 8 and extending outWardly in the 
shoWn embodiment. The pro?led member 7 also comprises 
a central stay 11 With lateral legs 12 and ?anges 13 project 
ing therefrom. 

[0032] The shell member 6 is supported With its ?anges 10 
on the ?anges 13 of the pro?led member 7 and is connected 
With the pro?led member 7, for example, by Welding or by 
an adhesive connection. 

[0033] Beginning at the stays 8 or 11, the legs 9 of the shell 
member 6 and the legs 12 of the pro?led member 7 are 
oriented toWard the longitudinal supports 3. One can also see 
that the stays 8, 11 of the shell member 6 and the pro?led 
member 7 are positioned at a spacing relative to one another. 
A holloW space 14 is thus formed Within the transverse 
support 4 betWeen the shell member 6 and the pro?led 
member 7. 

[0034] The legs 9 of the shell member 6 have a grate 
structure comprised of several openings 15 arranged adja 
cent to one another and delimited by ribs 16. The ribs 16 
extend in the longitudinal direction LR of the motor vehicle. 
The length L of the openings 15 decreases from the center 
of the shell member 6 toWard its ends. The stay 8 of the shell 
member 6 is closed, i.e., has no openings. 

[0035] The grate structure of the shell member 6 provides 
the transverse support 4 With a de?ned ?exibility behavior. 
When an impact at loW force level and loW speeds occurs, 
an elastic ?exible deformation With a spring effect occurs in 
the ribs 16 of the shell member 6. Upon surpassing a certain 
force level, the shell member 6 deforms plastically. The ribs 
16 in this connection act as ?exible elements by Which the 
deformation is initiated. It is furthermore possible to provide 
the ribs 16 With rated buckling points Which, for example, 
can be realiZed by a slightly bent or curved shaping of the 
ribs 16. Such a rated buckling point is indicated in FIG. 1 
in an exemplary fashion With reference numeral 17. 

[0036] The crash boxes 1 are Welded With one end to the 
transverse support 4 and With the other end to the mounting 
plates 2. The mounting plates 2 are detachably connected to 
mounting plates 18 Which are Welded to the end faces of the 
longitudinal supports 3. 

[0037] The transverse beam 5 under the transverse support 
4 is formed of a U-shaped pro?led section With stay 19, legs 
20, and ?anges 21 and is connected by slantedly extending 
spacers stays 22 to the loWer tongues 23 of the mounting 
plates 2. The spacer stays 22 can be comprised of holloW 
pro?led sections Which With regard to their cross-section are 
matched to the component requirements and the con?gura 
tion but can also be U-shaped or hat-shaped pro?led sec 
tions. 

[0038] The forces Which occur upon impact are distributed 
by the transverse beam 5 over the surface area. This can 
reduce shearing forces exerted onto the loWer extremities of 
a pedestrian. 

[0039] While speci?c embodiments of the invention have 
been shoWn and described in detail to illustrate the inventive 
principles, it Will be understood that the invention may be 
embodied otherWise Without departing from such principles. 
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What is claimed is: 
1. A bumper arrangement for a vehicle, the bumper 

arrangement comprising: 

a transverse support con?gured to be connected trans 
versely to longitudinal supports of a frame of a vehicle; 

the transverse support comprising a shell member of a 
U-shaped cross-section With a stay and tWo legs con 
nected to opposite sides of the stay; 

Wherein the legs have a grate structure comprised of 
several adj acently positioned and spaced apart ribs 
de?ning adj acently positioned openings. 

2. The bumper arrangement according to claim 1, Wherein 
the ribs eXtend in a longitudinal direction of the vehicle. 

3. The bumper arrangement according to claim 1, Wherein 
the ribs form rated buckling points. 

4. The bumper arrangement according to claim 1, Wherein 
the shell member further comprises ?anges connected to 
ends of the tWo legs opposite the stay. 

5. The bumper arrangement according to claim 1, Wherein 
the transverse support further comprises an inner pro?led 
member con?gured to eXtend transversely to the longitudi 
nal supports of the frame of the vehicle, Wherein the shell 
member is connected to the pro?led member. 
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6. The bumper arrangement according to claim 5, Wherein 
the pro?led member has a U-shaped cross-section With a 
stay and tWo legs connected to opposite sides of the stay, 
Wherein the stay of the pro?led member is spaced from the 
stay of the shell member, Wherein the tWo legs of the pro?led 
member project from the stay of the pro?led member toWard 
the longitudinal supports, and Wherein the tWo legs of the 
shell member project from the stay of the shell member 
toWard the longitudinal supports. 

7. The bumper arrangement according to claim 1, further 
comprising crash boXes With mounting plates, Wherein the 
transverse support is connected to the crash boXes opposite 
the mounting plates, and Wherein the mounting plates are 
con?gured to be connected to the longitudinal supports. 

8. The bumper arrangement according to claim 1, further 
comprising a transverse beam arranged under the transverse 
support. 

9. The bumper arrangement according to claim 8, further 
comprising spacer stays With mounting plates, Wherein the 
transverse beam is connected to the spacer stays opposite the 
mounting plates, and Wherein the mounting plates are con 
?gured to be supported on the longitudinal supports. 


