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ABSTRACT
A method for producing a reinforcing component from different materials, wherein,
in a first step, the component is produced in a first mould by plastics injection-moulding
with foaming of the plastics material used and by reducing large cross sections of the
component by insert parts of the same plastics material, wherein, in a second step, at
least one type of fibre is wound around the component, and wherein, in the third method

step, the component as a whole is overmoulded with plastic of a second plastics material

in a second mould.
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METHOD FOR PRODUCING A REINFORCING
COMPONENT AND COMPONENT

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit and priority of German Patent
Application No. DE 102018205733.8, filed April 16, 2018. The entire disclosure of the

above application is incorporated herein by reference.

FIELD
[0002] The present invention relates to a method for producing a reinforcing

component and to a component that is produced by the method.

BACKGROUND

[0003] This section provides background information related to the present
disclosure which is not necessarily prior art.

[0004] Because of their high specific properties, fibre composite materials offer
great potential for lightweight construction. Especially in the aeronautics and aerospace
industry, carbon-fibre reinforced plastics have been used for decades. With the increasing
market demand of the last decade, reinforcing fibres have become available at a price
that also makes them of interest for mechanical engineering and construction and for the
automobile sector. The high mechanical load-bearing properties of fibre composite
materials together with their low density are prime motivating factors for using this new

material.
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[0005] They allow structures to be made more lightweight, and consequently
used more efficiently. In classic lightweight construction, hollow profiles are usually used,
but also foamed profiles.

[0006] Complexly shaped components are today mostly produced in a two-
shell type of construction and later bonded together. Examples of this can be found In
large numbers in the automobile sector. A problem with them however Is the severing or
discontinuity of the load-bearing fibres. The positive properties of the fibres therefore
cannot be fully exploited, which leads to greater weight and lower fatigue strength.

[0007] Anexample from the automobile sector is that of vehicle tailgates. These
tailgates, which were formerly produced from metal and provided on the inside with a
plastic liner, are increasingly being made from plastic. In the prior art, metal frame
structures connected to a sheet-like support part of plastic are still used for stiffening. The
frame structures are preferably adhesively bonded. The support part with the frame

structure is subsequently combined with trim parts and a rear window.

SUMMARY

[0008] This section provides a general summary of the disclosure, and is not a
comprehensive disclosure of its full scope or all of its features.

[0009] The object of the invention is to produce a component for a vehicle from
composite material that has optimum properties for a reinforcing task and can be easily
produced. The aim here is to replace the metal frame by a composite material.

[0010] The object is achieved by a method for producing a reinforcing

component from different materials, wherein, in a first step, the component is produced
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in a first mould by reaction injection-moulding with foaming of the plastics material used
and by reducing large cross sections of the component by insert parts of the same plastics
material, wherein, in a second step, at least one type of fibre is wound around the
component and, in a third step, the component as a whole is overmoulded, or
consolidated/penetrated with plastic of a second plastics material in a second mould.

[0011] This production process reduces the cycle rate very efficiently, since the
foamed volumes of plastic are reduced.

[0012] It is in this case of advantage that the insert parts are in each case also
produced in the first method step. As a result, no further production line for insert parts is
required.

[0013] The production method proceeds particularly efficiently if the insert parts
are in each case taken from the respectively preceding production process.

[0014] After the first product has run through the production method, and
consequently after the production of the first insert parts, in every run through the
production method the insert parts of the respective previously run-through method are
used.

[0015] It is of advantage here if the insert parts fill the cross section in a region
of the component up to a value of 50% of the large cross section of the component. This
only leaves a small volume that has to be cured after foaming with plastic.

[0016] Advantageously, the insert parts are also moulded and foamed in a

position of the component at which the component is smaller in its cross section than the

largest cross section.
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[0017] It is of advantage here that the cross section of the component at the
position corresponds to approximately the cross section of the insert part.

[0018] The object is also achieved by a component that is produced by the
method described above. The component is a stiffening component in automobile
construction.

[0019] The method is particularly advantageous in that a component which is a
frame of a vehicle door or vehicle flap, front-end module or side door can be produced.

[0020] Advantageously, the component is then fitted in a composite on further
plastic components.

[0021] Further areas of applicability will become apparent from the description
provided herein. The description and specific examples in this summary are intended for
purposes of illustration only and are not intended to limit the scope of the present

disclosure.

DRAWINGS
[0022] The drawings described herein are for illustrative purposes only of
selected embodiments and not all possible implementations, and are not intended to limit

the scope of the present disclosure.

[0023] FIG. 1 shows a schematic representation of an embodiment of a tailgate
that is given by way of example;
[0024] FIG. 2 shows a production method given by way of example;

[0025] FIGS. 3a and 3b show a frame in plan view and in a cross section; and
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[0026] FIG. 4 shows the frame with insert parts after production and in the

subsequent product.

[0027] Corresponding reference numerals indicate corresponding parts

throughout the several views of the drawings.

DETAILED DESCRIPTION

[0028] Example embodiments will now be described more fully with reference
to the accompanying drawings.

[0029] The following detailed description is merely exemplary in nature and is
not intended to limit the described embodiments or the application and uses of the
described embodiments. As used herein, the word “exemplary” or “illustrative”™ means
‘serving as an example, instance, or illustration.” Any implementation described herein
as “exemplary’ or ‘“illustrative” is not necessarily to be construed as preferred or
advantageous over other implementations. All of the implementations described below
are exemplary implementations provided to enable persons skilled in the art to practice
the disclosure and are not intended to limit the scope of the claims. Furthermore, there
IS no intention to be bound by any expressed or implied theory presented in the preceding
technical field, background, brief summary or the following detailed description.

[0030] In FIG. 1, the main component parts of a tailgate 1 are shown. Serving
as the basis of the tailgate is a support part 2, which is produced from fibre-reinforced
plastics. The stiffening frame 3 is a closed form or else any non-closed form of a

polyurethane material or other composite materials such as epoxy or vinyl ester. The trim

parts 4 are connected to the support part 2. For stiffening the tailgate, stiffening elements
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5 are provided, in this exemplary embodiment produced from metal. They are separately
connected to the support part 2.

[0031] [n FIG. 2, the production process of the frame 3 is shown in three
important method steps. In step S1, the core 3 is produced from PU foam, wherein a stiff
form is obtained. The frame is in this case injection-moulded and foamed in a mould 10.

[0032] In the second method step S2, glass fibres or carbon fibres are wound
around the foamed frame 3 in an endless process by a winding machine. Subsequently,
In a third method step S3, the frame 3 of PU material wound with the fibres is consolidated
and/or penetrated with composite material, such as epoxy or vinyl ester, in a further mould
11. The same plastics material as in the first method step S1 or some other plastics
material may be used for this.

[0033] If it Is wished to avoid using metal stiffening elements 5, the frame 3
must have a considerable thickness or a large cross section 20 specifically in the region
3a of the upper edge of the tailgate to be produced. This great material thickness does
not have to extend over the entire frame, since the requirement for the frame is not the
same over the entire length of the frame. Therefore, the frame is designed such that the
cross section of the frame varies significantly over the length of the frame and is only
increased in the region of high mechanical loading.

[0034] The cross section of the frame thereby changes from a large cross
section 20 to a small cross section 21.

[0035] However, with large different cross sections of the component, it is
necessary to wait during the production of the foamed plastic until the region of the

greatest thickness has completely cured throughout the entire cross section. As a result,
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the cycle time in the production of the frame in step S1 is very long and is a problem for

industrial production.

[0036] The problem is addressed by introducing insert parts 6 into the mould
10 for the foaming of the frame. The insert parts 6 have the effect of reducing the large
cross section 20 of the frame in the region 3a of the great thickness d1, which has to cure
in the foaming process. As shown in FIG. 3b, there remains a residual thickness between
the insert part 6 and the outer surface of the frame 3, which has to cure.

[0037] The insert parts 6 are in this case preferably of the same material as the
rest of the frame 3.

[0038] The insert parts 6 must be available for the respective method step S1.

[0039] Therefore, during production, in the first method step S1, insert parts 6
of PU foam are produced together with the framé 3 In a mould 10. The form of the mould
of the frame 3 is thereby expanded such that, as can be seen in the example of FIG. 4,
two insert parts 6 are mouided with PU material and foamed in the lower region 6a of the
frame 3. The positioning of the insert parts 6 is in this case preferably at the end of the
material flow path, that is to say the insert parts 6 with this smaller thickness d2 are
produced In the opposite cavity from the injection point of the mould in the region 3a. As
an exemplary embodiment, the insert parts are positioned in a region 6a, in which the
frame 3 has a small cross section 21 and the insert parts 6 are produced with this smaller
thickness d2.

[0040] The form and size of the insert parts must in this case correspond to the
region 3a of the frame. In FIG. 3a, a rectangular cross section is only depicted by way of

example. In this example, the insert part 6 “floats” in the material of the reaction-moulding
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process. In FIG. 3b, on the other hand, the form is approximately half-filled by the insert
part 6 and the insert part lies with at least one side directly against the wall of the mould.
It Is possible that three outer sides of the insert part lie directly against the wall of the
mould.

[0041] After the removal of the frame 3 from the mould 10, the insert parts 6
are removed from the frame 3 and the sprue connections are taken off. The frame 3 is
further processed as described further above.

[0042] For the next frame 3, the insert parts 6 from the previously performed
process step S1 are used in process step S1 and are placed into the mould 10 of the
frame 3. Since the material of the insert elements 6 is the same plastics material, the
insert elements 6 are surrounded and integrated by the PU foam without any problems.
As a result, in the region of the greatest thickness d1 of the frame 3, only a small thickness
of foam, to be specific d1-d2, cures. The cycle time can be significantly reduced.

[0043] The foregoing description of the embodiments has been provided for
purposes of illustration and description. It is not intended to be exhaustive or to limit the
disclosure. Individual elements or features of a particular embodiment are generally not

imited to that particular embodiment, but, where applicable, are interchangeable and can

be used in a selected embodiment, even if not specifically shown or described. The same
may also be varied in many ways. Such variations are not to be regarded as a departure

from the disclosure, and all such modifications are intended to be included within the

scope of the disclosure.
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List of reference numerals

[0044] 1 Component

[0045] 2 Support part
[0046] 3 Frame

[0047] 3 a Region

[0048] 4 Trim part

[0049] 5 Reinforcing part
[0050] ©6 Insert parts

[0061] ©a Region

[0062] 10,11  Moulds
[0053] 20 Large cross section
[0054] 21 Smaller cross section

[0068] d1,d2  Thicknesses
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CLAIMS

What is claimed is:

1. A method for producing a reinforcing component from different materials,

wherein, In a first step, the component is produced in a first mould by plastics
injection-moulding with foaming of the plastics material used and by reducing large cross
sections of the component by Insert parts of the same plastics material,

wherein, In a second step, at least one type of fibre iIs wound around the
component, and

wherein, In the third method step, the component as a whole is overmoulded or

consolidated or penetrated with plastic of a second plastics material in a second mould.

2. The method according to Claim 1, wherein the insert parts are in each case

also produced In the first method step.

3. The method according to Claim 1, wherein the insert parts are in each case

taken from the respectively preceding production process.

4. The method according to Claim 1, wherein the insert parts fill the cross

section in a region of the component up to a value of 50% of the large cross section of

the component.

10
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5. The method according to Claim 1, wherein the insert parts are also moulded
and foamed in a position of the component at which the component is smaller in its cross

section than the largest cross section.

0. The method according to Claim 5, wherein the cross section at the position

corresponds to approximately the cross section of the insert part.

/. A component produced by the method according to Claim 1, wherein it is a

stiffening component in automobile construction.

8. The component according to Claim 7, wherein the component is a frame of

a vehicle door or vehicle flap.

0. The component according to Claim 7, wherein the component is fitted in a

composite on further plastic components.

11
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