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BODY FRAME COMPONENT FOR A
MOTOR VEHICLE AND METHOD OF
PRODUCING IT

BACKGROUND OF INVENTION

This invention relates to body frame components for
motor vehicles which have a specific shape and are designed
to absorb a force acting on the component which, because of
the specific shape of the body frame component, produces
differing load or stress conditions within different regions of
the component when the force is being applied, in particular,
high load or stress conditions in a first region and low load
or stress conditions in a second region.

The invention furthermore relates to a method of produc-
ing a motor vehicle, which is formed by reshaping an
essentially flat material to produce a specific shape which
can be fitted within a vehicle body and which, when fitted in
the body, absorbs at least one force acting on the body frame
component, and in which the specific shape of the body
frame component results in differing load or stress condi-
tions being produced within different regions of the body
frame component when the force is being applied.

The prior art discloses body frame components which can
be produced in a variety of ways so that the overall weight
of a motor vehicle containing the components is as low as
possible. In order for such body frame components to absorb
forces acting on them, the components have a specific shape
and a material thickness corresponding to their purpose. The
material thickness differs in different regions of the compo-
nent depending on the loads or stresses which may occur in
those regions. Thus, in regions having high load or stress
conditions, a far greater thickness of material is provided
than in regions having low load or stress conditions.

Weight-saving body framework components have, until
now, been produced with the aid of the “tailored-blank”
technique. In this technique, various metal elements, gen-
erally metal sheets of differing structure which also have
differing sheet thicknesses, are welded to one another in
such a manner that a body frame component having a
specific shape is produced. This body frame component has
differing wall thicknesses or material thicknesses in different
regions because of the use of metal sheets of differing sheet
thickness. Furthermore, body frame components of this type
having differing wall thicknesses provided in different
regions may also be produced by die-casting, which is
expensive.

German Offenlegungsschrift No. 25 58 332 and European
Patent No. 0 633 182 disclose separate structural elements
which are perforated sheets or steel lattices and are fastened
to the inside of hoods or doors of a vehicle in order to
increase mechanical strength or rigidity. Such structural
elements are bonded onto the corresponding regions of a
vehicle door or are connected to the vehicle-door panel by
cold deformation.

The conventional body frame components which are
produced with the aid of the “tailored-blank™ methods or by
die-casting are not of optimum design, on the one hand, and,
on the other hand, the methods of producing them are very
expensive. Experience has shown that the complex body
frame components to be produced with the aid of the
“tailored-blank” method can only be manufactured at high
cost since various metal sheets of differing structure must be
used and the appropriate manufacturing tolerances for the
body frame component are difficult to maintain during
assembly. Furthermore, the welds in the components not
only have to be designed precisely but they also have to
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absorb the corresponding forces, and welds within the body
frame component constitute weak points. As a result, the
entire method for this type of production is extremely
time-consuming.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide a body frame component for a motor vehicle and a
method for producing it which overcome disadvantages of
the prior act.

Another object of the invention is to provide a body frame
component having as little weight as possible and which has
no significant manufacturing tolerances and as few weak
points as possible, and a method of producing it which is not
excessively time-consuming.

These and other objects of the invention are attained by
providing a component having at least one through hole
formed in a region of the low load or stress conditions for the
purpose of reducing the amount of material in the body
frame component. In accordance with the method of the
invention for producing a body frame component, at least
one through hole is formed in the region of a flat material in
which there is a low load or stress condition after the
component has been shaped, when the body frame compo-
nent is mounted in the vehicle, for the purpose of reducing
the amount of material in the body frame component. The
through hole or holes are formed before the flat material is
shaped or while it is being shaped to provide the specific
shape of the body frame component.

Because at least one through hole is formed in a region of
low load or stress conditions for the purpose of reducing the
amount of material in the body frame component, i.e. for the
purpose of saving weight, the disadvantages of the prior art
described above are avoided. For one thing, the amount of
material used for the body frame component can now be
reduced in a simple manner in suitable regions, with the
result that assembly of the body frame component, which up
to now, using the “tailored-blank™ method, has been rela-
tively complex because it requires sheet-metal parts of
various thickness, is unnecessary. The fact that complex
assembly is no longer necessary means not only that better
tolerance values can be achieved, but also that welds which
were hitherto necessary and which form weak points are also
unnecessary. Since it is now possible for a plurality of
through holes to be produced before shaping or during
shaping, the method of producing a body frame component
can also be carried out in a relatively short time.

This results in a whole range of options for advanta-
geously developing and refining the body frame component
according to the invention and the method of producing it.

Further objects and advantages of the invention will be
apparent from a reading of the following description in
conjunction with the accompanying drawings in which:

FIG. 1 is a schematic plan view showing a representative
embodiment of body frame component having a specific
shape in accordance with the invention; and

FIG. 2 is a view showing a flat piece of material before it
is shaped to produce a body frame component in accordance
with the invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

In the typical embodiment of the invention shown in FIG.
1, a body frame component 1 constitutes a member designed
in the form of a roof-rack support for a motor vehicle body.
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The body frame component 1 has a specific shape which is
typical for a roof-rack support and is designed so that it
absorbs the forces acting on a roof-rack support, that is,
when mounted in place, it forms a load-bearing part of the
vehicle body. The specific shape of the completed body
frame component 1 causes differing load or stress conditions
within different regions such as end regions 3, central flat
and raised regions 4, intermediate flat regions 4a, and
intermediate depressed regions 4b of the body frame com-
ponent 1 when these forces are being absorbed, i.e. when-
ever the body frame component 1, which is designed as a
roof-rack support, is fitted and used in the roof region of a
motor vehicle. As a result there are high load or stress
conditions in the first regions 3 of the component, that is in
the edge regions, and low load or stress conditions in second
regions 4, 4a and 4b, that is, in the central and intermediate
regions of the roof-rack support. The load or stress condi-
tions which occur can differ widely in the different regions.
This is dependent, on the one hand, on the specific shape of
the body frame component 1 and, on the other hand, on the
forces or force components occurring in the different
regions, for example, transverse forces, normal forces or else
bending forces or moments.

Asaving on weight of the body frame component 1 results
from the presence of a least one through hole 2 or in the case
of the body frame component 1 shown in FIG. 1, a plurality
of through holes 2, formed in the regions 4, 4a, and 4b
subjected to low load or stress, for the purpose of reducing
of this amount of material in the body frame component 1.

A defined pattern of holes is formed by the through holes
2 with the result that the weight of the body frame compo-
nent 1 is optimized in accordance with the loads acting on
the body frame component 1.

The selection of specific hole spacings between the
through holes 2 in the patterns permits the formation of a
gradual transition from a region of a relatively high loads or
stresses to a region of lower loads or stresses.

It is of great advantage that the formation of the through
holes 2 for the purpose of reducing the amount of material
makes it possible for the body frame component 1 to have
overall an essentially uniform material thickness. As a result,
the body frame component 1 can be produced in a simple
manner from a flat material, in particular from a metal blank,
by one or more shaping processes.

In order for the body frame component 1 to be configured
in an optimum manner with respect to its weight in accor-
dance with the loads existing in the body frame component
1, certain parameters may be varied. The through holes 2
may thus have a defined shape, for example they may be of
circular, triangular or quadrilateral shape. Furthermore, the
through holes 2 may have different, selected, hole diameters
depending on the loads which occur. As a result, the shape
and the hole diameter of the through holes 2 can be matched
to the loads which occur in the body frame component 1.
Moreover, the spacing of the through holes 2 from each
other and use of a defined pattern of holes makes it possible
for the body frame component 1 to be optimized in accor-
dance with the loads which occur. For example, the through
holes 2 may be arranged in defined rows as shown in FIG.
1.

The through holes 2 are, in principle, provided at a
selected spacing with respect to a point at which force is
introduced into the body frame component 1, in particular at
a selected spacing with respect to hinges, spring legs,
functional surfaces or gussets, since these regions of the
body frame component 1, like the regions 3 of FIG. 1, which
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are directly adjacent to a point at which force is introduced,
are subject to greater stress. Bearing surfaces for connec-
tions to other components, and also reference surfaces, for
example, for positioning the component during
manufacture, can, in particular, constitute functional sur-
faces.

In the case of the body frame component 1 shown in FIG.
1, which is designed as a roof-rack support, more through
holes 2 are thus formed in the central and intermediate
regions 4. 4a, and 4b of the roof-rack support and fewer are
formed in the left and right outer end regions 3 near the
fastening points. It can also be seen in FIG. 1 that the
through holes 2, which are represented as points, form a
stepped pattern of increasing hole density in the direction
from one edge toward the lateral center of the body frame
component 1, the through holes 2 being arranged in defined
[OWS.

The typical body frame component 1 shown in FIG. 1 is
produced from metal, preferable from a flat metal blank of
uniform sheet thickness. This will be explained in more
detail below with respect to the method of producing the
body frame component 1, which, when completed, has a
three-dimensional structure with a higher regions 4a and a
lower regions 4b, as can be seen schematically in FIG. 1.

FIG. 2 illustrates a metal blank 5 which can be shaped by
a shaping process so that the body frame component 1
shown in FIG. 1 is produced with the specific shape neces-
sary for the roof-rack support. In this illustration, just a few
through holes 2 are indicated in the left part of the metal
blank 5. The through holes 2, which are shown as circular,
preferably have a hole diameter of about 3 mm and a
minimum hole spacing of about 3 mm.

Internal components which are subjected to locally dif-
ferent loads, such as profile half shells, or reinforcing sheets,
such as web sheets for sills and reinforcements for seat belts
or inner transverse members etc., are, in principle, suitable
for the use of this technique.

In principle, in the method of producing a body frame
component 1 for a motor-vehicle body the body frame
component 1 is formed from an essentially flat material. The
flat material, usually a metal blank 5, is formed to produce
a specific shape which can be fitted within a vehicle body.
When fitted in the body, the body frame component 1
absorbs the forces acting on it and the specific shape of the
body frame component 1 results in the production of dif-
fering load or stress conditions within different regions of
the body frame component by the absorption of these forces.

The saving on weight for the body frame component 1
combined with the saving in the cost of making such a
component using the method of the invention result because,
before the flat material is shaped or while it is being shaped
to give the specific shape of the body frame component 1,
the through holes 2 are formed in the regions which are
subject to low load or stress conditions when body frame
component is mounted in the vehicle frame, such as the
region 4 of the flat material, for the purpose of reducing the
amount of material in the body frame component 1. The
through holes 2 can be made before the shaping process, for
example, while a material blank § is being cut in a press
working line, with the result that, apart from making the
holes with a punching tool, no additional further step is
required for forming the through holes 2. On the other hand,
the through holes 2 may equally well be made during the
shaping process. The method is preferably carried out with
the aid of a computer.

In the above-described embodiment, the shaping process
is carried out by deep-drawing. Consequently, the through
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holes 2 can be formed before the deep-drawing while the flat
material, in this case the metal blank 5 shown in FIG. 2, is
being cut. However, it is also possible for the through holes
to be formed in the flat material during the deep-drawing
step. For this purpose, the tools necessary for the deep-
drawing could have any appropriate design.

It is of advantage that the body frame component 1
produced from a metal blank 5 has an essentially constant
thickness since this substantially simplifies further treatment
and processing because there is no need to take into account
abrupt changes in thickness. A further advantage of using
perforated components is in the painting of profile-forming
parts. In this case, the holes make it possible for cavities to
be reached by the paint applied in various procedures more
readily and thereby allows the protection against corrosion
to be improved.

Although the invention has been described herein with
reference to specific embodiments, many modifications and
variations therein will readily occur to those skilled in the
art. Accordingly, all such variations and modifications are
included within the intended scope of the invention.

We claim:

1. Abody frame component for a motor vehicle compris-
ing a component which absorbs at least one force acting on
the component with differing load or stress conditions
produced within different regions of the component when
the force is being absorbed, with high load or stress condi-
tions in a first region of the component and low load or stress
conditions in a second region of the component, wherein a
first through hole arrangement having at least one through
hole is formed in a region of low load or stress conditions of
the component and a second through hole arrangement
having at least one through hole formed in a second region
of high load or stress conditions of the component, for the
purpose of reducing the amount of material in the compo-
nent and the first and second through hole arrangements are
configured to provide different resistances to applied loads
in accordance with stress conditions which occur in the
corresponding regions.

2. Abody frame component according to claim 1 wherein
a plurality of through holes are formed in the region of low
load or stress conditions.

3. Abody frame component according to claim 2 wherein
the plurality of through holes are formed in a defined pattern.
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4. Abody frame component according to claim 3 wherein
the defined pattern of holes reduces the weight of the body
frame component to an optimum extent with respect to the
loads acting within the low load region of the body frame
component.

5. Abody frame component according to claim 2 wherein
the spacings between adjacent through holes are varied to
provide a gradual transition from a region of a relatively
high load or stress conditions to a region of a lower load or
stress conditions.

6. Abody frame component according to claim 1 wherein
the body frame component has a substantially uniform
material thickness throughout.

7. Abody frame component according to claim 2 wherein
the at least one through hole has a defined selected shape.

8. Abody frame component according to claim 1 wherein
the at least one through hole has a shape selected from the
group consisting of circular, triangular and quadrilateral
shapes.

9. Abody frame component according to claim 1 wherein
the at least one through hole in the first region has a selected
hole diameter different from that of the at least one through
hole in the second region.

10. A body frame component according to claim 1
wherein the at least one through hole in each of the first and
second regions has a shape and diameter which is matched
to the load or stress conditions which occur in the corre-
sponding region of the body frame component.

11. A body frame component according to claim 1
wherein the at least one through hole in each region is
provided at a selected spacing from a point at which a force
is introduced into the corresponding region of the body
frame component.

12. A body frame component according to claim 1
wherein the body frame component constitutes a roof-rack
support for a motor vehicle.

13. A body frame component according to claim 12
wherein a plurality of through holes are formed in a central
region of the roof-rack support.

14. A body frame component according to claim 3
wherein the defined pattern of holes provides a transition
between low stress and high stress regions of the component.

15. A body frame component according to claim 1
wherein the material of the body frame component is metal.
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