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(57) Abstract

Beam for reinforcement of vehicle bodies is extruded as a hollow shape (1) having plane parallel deformation planes (2, 3)
of variable wall thickness along its length. Two laterally extending grooves (8) define a deformation zone (6) having a maximal
wall thickness allowing for a controlled folding of the shape.
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Structural beam

The present invention relates to a beam applied as reinforcement
of a vehicle body, in impact structures or the like, and more
particularly to structural beams comprising a hollow shape having
parallel deformation planes orientated perpendicularly to the load
exposure.

Such beams are applied e.g. in car doors as protection for vehicle
occupants against side collision. Apart from the request to absorb
the applied impact energy the beam should also be as light as
possible in order to avoid an unnecessary increase in the vehicle
body weight. German laid open application number DE 3606024
describes a beam of this type being dimensioned over its whole
length to absorb the actual maximal 1load. Consequently, the
provided beams do not comply with the request regarding an optimal
strength/weight relation.

From DE 380724 it is Kknown to resolve the above problem by
provision of a composed beam where one or more additional comple-
mentary shapes are connected to the hollow shape along the actual
area being exposed to the load. DE 3826958 shows a composed beam
consisting of two spot welded shapes being locally reinforced by
means of outwardly or inwardly positioned and fastened additional
shapes. Rather complicated solutions are presented in both the
above cases, where the application of additional shapes results in
extra working and increased manufacturing costs.
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The object of the present invention is therefore to provide a \V

weight optimized beam exhibiting a variable deformation resistance
along its length without requirement for supplemental reinforcing
elements or need of extensive working/machining of the beam.

This object is achieved according to the invention by provision of
a beam comprising an integral, unitary extruded hollow shape having
parallel deformation surfaces exhibiting a variable wall thickness
along their longitudinal extension. According to its preferred
embodiment the hollow shape is extruded having a rectangular cross-
section configuration with two parallelly extending planes arranged
perpendicularly to the 1load with a wall thickness gradually
increasing from both sides of the shape towards a central deforma-
tion zone characterized by a maximal wall thickness. The central
zone of the deformation plane on the predicted load side may be
delimited against its end portions (rand zones) by laterally
extending grooves to ensure a controlled folding of the shape.

The invention will in the following be described in more details
referring to the accompanying drawings, Figs. 1-2, where

Fig. 1 shows schematically the hollow shape in
a longitudinal cross-section, and

Fig. 2 illustrates a cross-section of the
hollow shape taken along line A-A in
Fig. 1.

The hollow shape 1 shown in the Figures has a substantially
rectangular cross-section extruded with two plane parallelly
extending planes or walls 2,3. These planes exhibit a gradually
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increasing wall thickness from the respective shape ends 4,5
towards central deformation zones 6,7 characterized by maximal wall
thickness being dimensioned according to the expected load. The
hollow shape having the desired longitudinal contour and wall
thickness is provided ready to use in one simple extrusion
operation without any need for following machining, removal of the
excess material or similar operations. This can be done e.g. by
means of a radially movable tool attached to the orifice of
conventional extrusion dies, the tool being periodically lowered
at predeterminated intervals and amplitudes to restrict the
material flow and thus variate the wall thickness of the provided
shape.

The deformation plane (surface) facing the load impact marked by
F on Figure 1, is furthermore provided with two laterally and
parallelly extending grooves or rills 8 which limit the deformation
zone against the rand zones of the plane surface. This weakening
of the wall thickness by means of grooves ensures that a controlled
folding of the hollow shape will be achieved in a defined area on
the deformation plane during energy absorption e.g. at a vehicle
collision.

The hollow shape 1is preferentially provided as an extruded
aluminium shape of a high strength Al-alloy.

The shown rectangular configuration of the beam shape is only one
of possible embodiments. A hollow shape having e.g. flat oval or
polygonal cross-section extruded in accordance with the invention
having a variable wall thickness increasing from the shape ends
towards a central deformation zone of the deformation planes can
also be an actual shape configuration.
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The obvious advantages of the beam according to the invention is
the possibility to achieve an optimal strength/weight ratio within
a given space, a minimal working/machining and controlled develop-
ment of shape folding with predicted localization of deformation
zones. The beam offers also a gliding, smooth surface, something
which is advantageous for its adapting to other parts of the
vehicle body.
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Claims

A beam for reinforcement of vehicle bodies,
impact structures or the 1like comprising a
hollow shape (1) having substantially parallel
deformation planes,

characterized in that

the hollow shape (1) is an integral, unitary
extruded shape exhibiting a variable wall thick-
ness over its length at least along one of the
deformation planes (2,3) orientated perpen-
dicularly to the expected load exposure.

The beam according to claim 1,
characterized in that

the hollow shape (1) has substantially rectan-
gular cross-section having two parallel longi-
tudinally extending deformation planes (2,3)
exhibiting maximal thickness at their middle
zones (6,7).

The beam according to claim 1 or 2,
characterized in that

one of the deformation planes (2,3) is provided
with one or more laterally extending grooves (8)
locally weakening the wall thickness and defin-
ing a limited deformation zone for a controlled
folding of the shape.

The beam according to claim 1, 2 or 3,
characterized in that

the hollow shape is extruded of aluminium or
aluminium alloy.
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