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“Energy absorbing member and method for making an energy absorbing member”

The present invention relates to a method for making an energy absorbing member and an

energy absorbing member made by such method.

To improve the ability to absorb energy in a vehicle during an impact situation such as a
car crash, the vehicle is equipped with an energy absorbing system comprising of energy
absorbing members such as bumpers, crash boxes, side frames and other safety devices
such as air bags and safety belts. The impact absorbing members can be made as hollow
profiles provided with one or two chambers or be shaped as a U-profile. The energy of the

crash will be absorbed by the deformation of the members.

The closed chamber profiles can be made from extrusions, which are cut and shaped after
the extrusion process. One example of such profile is from WO 98/14285, which describes
how to produce an impact-absorbing member from an extruded blank. Parts of the extruded
blank are cut and/or bended to form an impact-absorbing member. In order to obtain an
efficient crash box from such method, the extruded blank is subjected to several forming

operations.

There are, however, limitations in the extrusion process which limits the design of an
optimised member. There will for example be limited possibilities to form several

chambers in the member or differentiate the wall thickness through the member.

In multiple-chamber impact absorbing members, there will be a necessity of recut-
operations both in side walls of the profile, but also in the middle plate dividing the two or

more chambers of the profile.

Furthermore, in order to produce an extrusion with a specific cross section it is necessary
to manufacture specific extrusion dies, which are expensive. The extrusion process also

presents thickness tolerance problems. The most common problem with extrusion is
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members with middle plates that are too thick and at least two side walls which are too

thin.

The U-shaped profiles also present disadvantages. The initial profile has very long flanges,
which can cause problems of tolerance in the extrusion process. To produce the final
impact member, the flanges are folded to form side walls and may need complex welds in
the zones where three surfaces such as two flanges and an end plate, meet. To produce
such profiles, a complex production tool is also necessary where several steps are required

in the production line.

It is an object of the invention to present a flexible concept enabling the production of
multiple types of profiles. It is further an object of the present invention to present an
energy absorbing member that has a complicated design using a limited amount of forming
operations. It is therefore an object of the invention to present a method for producing an

energy absorbing member that is flexible allowing for a plurality of design modifications.

It is also an object of the present invention to present a method for producing an energy
absorbing member, which is flexible and easily adjustable. It is an object of the invention
to present a method where it is easy to modify the design of the energy absorbing member

in the production system without the demand of heavy and expensive tooling.

This is obtained by presenting an energy absorbing member made of reformed flat plates
which are preshaped and precut and thereafter attached to each other in such a way that

they form a closed hollow profile provided with one or more chambers.

The invention will now be further explained by means of examples which are further

explained by figures where:

Fig. 1 shows an energy absorbing member according to the present inventjon,
Fig. 2 shows a top side view of the energy absorbing member,

Fig. 3 shows a perspective view of a side wall member,
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3
Fig. 4 shows a perspective view of a side wall member assembled with an internal
wall,
Fig. 5 shows a cross sectional perspective view of an energy absorbing member,

Figs. 6 a-e show the cross sectional views of different possible wall member assemblies.

Fig. 1 shows an energy absorbing member or crash box 1 according to the present
invention. A first side wall member 2 is attached to/with a second side wall member 3 in
such a way that an open space is formed between the two side wall members thereby
forming a closed hollow profile. An internal wall member 4 is attached in at least a part of
the joint 5 between the first and second side wall members. The internal wall member will
divide at least a part of the internal space between the two side wall members, thereby
making a two-chamber profile in at least a part of the profile. The first end sections 6 and 7
of the first and the second side wall members 2 and 3 are attached to an end plate 8, which
is placed mainly perpendicular to the surface of the wall members. It should be noted that
the internal wall member 4 can be attached anywhere onto the members for example on
the side wall member surfaces, to the end plate 8 or in the joint between the end plate and

the side wall members.

The wall members can be formed from a sheet. The sheet can be a steel, steel-alloy,
aluminium or Al-alloy sheet. The sheet can also be made of any other formable material
such as other metals or polymers. The wall members can also be cast into shape, enabling
the use of materials such as polymers, fibrous composites or cast steel to form the wall
members. The formable material will then be cast directly into shape without being rolled

to form a sheet prior to the forming of the wall members.

The side wall members and the internal wall member can be made in different materials,

thereby adjusting even better the properties of each wall member.

Protrusions, intrusions, folding and any other forming modifications of the sheet are
performed by bending, stamping or otherwise forming the sheet prior to attaching the wall

members to each other. Holes, flanges, edges, corners and the like, which are cut, stamped
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or otherwise formed in the member, can easily be made in the sheet prior to joining the
members. The exact forming process of the wall members is designed according to normal

production principles.

The wall members can be joined by different methods. They can be fully welded in the
contact area, partly welded of spot welded. The members can also be joined by partly or
wholly gluing, soldering, stamping or any other method found suitable for the purpose. It
may also be adequate to use different joining methods on one energy absorbing member,

thereby optimising the joints between the members.

The first side wall member 2 and the second side wall member 3 can have a similar or
differentiated design. The internal wall member 4 can be a plane plate passing from the
first joint 5 between the two side wall members 2,3 to the second joint 5'. The internal wall
member can follow a part of the joint or divide the internal space between the wall

members from the end plate 8 to the second end section of the wall members.

Fig. 2 shows a side view of the impact absorbing member or crash box 1. To optimize the
folding of the crash box in an impact situation, the first side wall member 2 can have a
different shape from the second side wall member 3. In the present example, an internal
wall member 4 is attached between the first and second side wall members 2,3. The
internal wall member 4 is situated above the end plate 8 leaving free space between the
internal wall 4 and the end plate 8. The internal wall member 4 can also be shorter than the
two side wall members 2,3. The internal wall will therefore only partly divide the internal
space of the hollow profile formed by the two side wall members. However, the internal
wall can have any size and shape. It can divide the whole internal space and even expand
beyond the extension of the side walls thereby allowing for the attachment of any object to

the impact-absorbing member 1.

Fig. 3 shows a perspective view of another embodiment of a side wall member 2. The side
wall member 2 is folded in such a way that the cross section is shaped as an open hat
shaped profile with a first end section 6 and second end section 9. The edge of the side

wall member in the first end section 6 can be plane enabling a tight contact with the end
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plate (not shown). The second end section 9 of the sheet is cut and folded in such a way
that two attachment flanges 10, 10' are made. Holes 11, 11' can be made in the attachment
flanges 10, 10' to facilitate the attachment to the surroundings, for example a transversal

beam (not shown).

Two edges of the side wall member 2 are furthermore provided with longitudinal flanges
12, 12'. The flanges are fit to join the longitudinal flanges of a second side wall member
(not shown). The longitudinal flanges 12, 12' can also be adjusted to fit an internal wall
that is entered between the first and second side wall member. The wall between the two
attachment flanges is folded to form a web flange 13. The web flange adds support to the

connection between the impact absorbing member and the surrounding structure.

The side wall member can be shaped with any protrusion, intrusion or other modification
found suitable to optimise the attachment to the surroundings and/or the deformation
behaviour of the impact-absorbing member. It is furthermore obvious that even if the side
wall members are fitted to a tight joint, it is possible to differentiate the design of the wall
members forming the final crash box. The final crash box can therefore be either

symmetrical, unsymmetrical or conical.

Fig. 4 shows a perspective view of a side wall memBer assembled with an internal wall.
The surface of the longitudinal flanges 12, 12' has minor curves, which enable an internal

wall member to be fitted between the longitudinal flanges of the two side wall members.

Fig. 5 shows a cross sectional perspective view of an impact-absorbing member. A first
side wall member 2 is joined with a second side wall member 3 along their longitudinal
flanges 12. An internal wall 4 can be attached to the side wall members in the joint. The
internal wall member 4 in the present example is significantly smaller than the side wall

members 2,3.

However, it should be understood that the internal wall could have any size or shape. If
this is found suitable, the internal wall can also be folded or provided with protrusions,

intrusions, holes or other modifications of the member, in the same way as the side wall
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members. It is also possible to provide the crash box with more than one internal wall. The
internal wall members can for example be mounted subsequently in the joint with space
between each the intern wall. If the cross section of the internal walls is modified it is even
possible to attach two or more internal walls at least partly parallel enabling for internal

space between the internal wall members.

Figs. 6 a-e show the cross sectional views of different possible wall member assemblies.

Fig. 6a shows a cross sectional view of a first embodiment of a crash box 1 provided with
two side wall members, 2, 3 and an internal wall member 4. The side wall members 2,3 are
folded to form an open U provided with longitudinal flanges 12, 12'. The internal wall 4 is
situated in the joint 5 between the side wall members dividing the internal space between

the two side wall members in two.

Fig. 6b shows a cross sectional view of a second embodiment of a crash box 1. The side
wall members 2,3 are folded to a U-shape. The internal wall 4 is provided with internal
flanges 14, 14'. The side wall members 2,3 and internal wall 4 are assembled in such a way
that the internal wall is connecting the edges 15, 15' of the side wall members thereby

forming a closed hollow shape.

Figs. 6¢ and d show a cross sectional view of a third and fourth embodiment of a crash
box. The wall members can be attached to each other in any way found suitable to obtain

the desired final shape of the crash box.

Fig. 6e shows a cross sectional view of a fifth embodiment of a crash box. If this is found
suitable, it is possible to fold a side wall member to a closed hollow profile and optionally

attach an internal wall member inside the closed side wall member.

As can be seen, the present invention presents an impact-absorbing member, which has a
flexible design and is easy to produce. Even if the invention is described by way of
examples only connected to impact absorbing members such as crash boxes, it should be

noted that the present invention can be equally useful in the design of other impact
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absorbing members such as transversal beams, side members or other beam where a

complex design provided in an simple production process is desired.

If the invention is used for a transversal beam, the side wall members can form the outer
walls of the beam and can be provided with an optional internal wall dividing the internal
space in the whole length of the beam or only a part of it. As described above, it is also
possible to provide the beam with more than one internal wall member where the internal
wall members are mounted next to each other over at least a part of the length of the beam
with or without space between the internal wall members or partly overlapping thereby

enabling for additional internal space between the internal wall members.
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Claims

1. Energy absorbing member (1) comprising at least two side wall members (2, 3) and
a closed space inside said side wall member (2, 3) thereby forming a closed hollow
profile,
characterised in that
the at least two side wall members (2, 3) are preformed prior to being connected to

each other, thereby forming a closed hollow profile.

2. Energy absorbing member according to claim 1,
characterised in that
an internal wall member (4) is provided between the first side wall member (2) and
the second side wall member (3) thereby at least partly dividing the open space

between the first and second side wall member.

3. Energy absorbing member according to any of the preceding claims 1 or 2,
characterised in that

the wall members are shaped from a sheet material.

4. Energy absorbing member according to any of the preceding claims 1 or 2,
characterised in that

the sheet material is made of aluminium or an aluminium alloy.

5. Energy absorbing member according to any of the preceding claims 1 or 2,
characterised in that

the sheet material is made of steel or a steel alloy.

6. Energy absorbing member according to any of the preceding claims 1-3,
characterised in that

at least one wall member is provided with at least one flange (12).
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10.

11.

12.

13.

Energy absorbing member according to any of the preceding claims 1-4,
characterised in that
the wall members are provided with longitudinal flanges (12, 12') which are joined,

thereby forming the closed hollow profile.

Energy absorbing member according to any of the preceding claims 1-4,
characterised in that

the wall members are at least partly welded in the joints (5, 5').

Energy absorbing member according to any of the preceding claims 1-4,
characterised in that

the wall members are at least partly glued in the joints (5, 5').

Energy absorbing member according to any of the preceding claims 1-5,
characterised in that

at least one wall member (2) is provided with at least one hole (11).

Method for producing an energy absorbing member (1),
characterised in that
at least a part of a sheet material is shaped into a predefined shape thereby making a

wall member (2) which is joined in such a way that it forms a closed hollow profile.

Method according to claim 7,
characterised in that
at least two side wall members (2, 3) are shaped from sheet material to a predefined

shape and thereafter connected to form a closed hollow profile.

Method according to claim 7 or 8,
characterised in that

an internal wall (4) is attached between the two side wall members (2, 3).
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14.  Method according to any of the preceding claims 7-9,
characterised in that

the wall members are at least partly connected by being welded.

5 15,  Method according to any of the preceding claims 7-9,
characterised in that

the sheet material is made of aluminium or an aluminium alloy.

16.  Method according to any of the preceding claims 7-9,
10 characterised in that

the sheet material is made of steel or a steel alloy.
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