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(7) ABSTRACT

A motor vehicle roof part with a plastic outside skin which
has been preformed by deep drawing and at least one other
layer which is connected to the outside skin by an adhesive,
a process and a molding tool for production thereof. A spacer
part with a large volume and low weight is placed between
the inside of the outside skin and a glass fiber mat which is
used as another layer and is spaced apart from it. A liquid or
foam adhesive which has been applied to the inside of the
outside skin or the inside of the glass fiber mat diffuses into
the spacer part. A very light and still very stable motor
vehicle roof part with high production precision and surface
quality results that has a plastic outside skin which, prefer-
ably, has already been colored according to the motor
vehicle color.
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COMPOUND MOTOR VEHICLE COMPONENT
AND PROCESS AND DEVICE FOR PRODUCING A
COMPOUND MOTOR VEHICLE COMPONENT

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The invention relates to a compound motor vehicle
component, especially a motor vehicle roof part, with an
outside skin, an inside layer and a spacer part which contains
hollow chambers, and which is located between the outside
skin and the inside layer and is connected to them. The
invention furthermore relates to a process for producing one
such compound motor vehicle component and a molding
tool for producing one such compound motor vehicle com-
ponent.

[0003] 2. Description of Related Art

[0004] French Patent 1,113,551 discloses a roof part for a
motor vehicle is produced by joining two layers with an
interposed spacer part containing hollow cavities under the
action of heat radiation or infrared radiation and compres-
sion in a molding tool to form a sandwich component. First,
a release agent is applied to the molding tool, and then, an
outside layer of a thermosetting resin is applied to the release
agent. A layer of resin-impregnated glass fiber fabric is
applied to this outside layer. Then, the honeycomb spacer
part is applied, due to its flexibility, it adapts to the shape
dictated by the molding tool. Finally, another layer of
resin-impregnated glass fiber fabric completes the roof part
which is set by the action of heat.

SUMMARY OF THE INVENTION

[0005] A primary object of this invention is to create an
easy-to-produce compound motor vehicle component of
stable shape with very high surface quality, and to create a
process and a device for producing the compound motor
vehicle component.

[0006] This object is achieved by a compound motor
vehicle component in which the final, outer side of the
compound component is formed by using a surface-finished
component as the outside skin which is connected to the
spacer part. Accordingly, the outside skin can be sheet metal
which has been enameled in the desired color or a colored
plastic.

[0007] In particular, by pre-forming the outside skin, pref-
erably by deep drawing, a very light, but still stable com-
pound motor vehicle component is formed, especially a
motor vehicle roof part, with an outside skin which can be
produced in high precision and surface quality.

[0008] Advantageously, a spacer part, as known from
FR-A-1 113 551, which has webs which separate the hollow
chambers and which extend essentially perpendicularly to
the outside skin is used. In this way, an especially high
stability of shape is achieved perpendicular to the direction
of primary extension or in the vertical direction. Further-
more, the spacer part, advantageously, has a permeability to
the liquid or foam adhesive due to the hollow chambers. By
diffusing the adhesive into the glass fiber mats and towards
the side walls of the webs, a very high inherent stability
results and is at least equivalent to that of a sheet metal part.
Heat treatment which may adversely affect the quality of the
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outside skin and which is required in the roof part described
in FR-A-1 113 551 is not necessary for setting of the liquid
or foam adhesive.

[0009] By using a film, especially a thermoplastic film
which can be deformed by deep drawing, almost any shape
can be produced for a compound motor vehicle component
in the corresponding molding tools. The thermoplastic film
is preferably composed of a carrier layer which is formed,
for example from ASA-PC (acrylonitrile-styrene acrylester
polycarbonate) or from ASA-HDT (ASA with high thermal
stability), an appearance layer of colored PMMA (polym-
ethyl methacrylate) which adjoins it to the outside, and
optionally, a protective layer of transparent PMMA which
follows further to the outside.

[0010] At least one additional layer which is formed by a
glass fiber mat is preferably added to the outside skin and the
spacer part. Here, a glass fiber mat is located on the side of
the spacer part facing away from the outside skin. It is
likewise joined to the spacer part by an adhesive which has
been sprayed on.

[0011] Optionally, to further stiffen the compound motor
vehicle component, there is another glass fiber mat between
the outside skin and the spacer part or reinforcing fibres with
random orientation. The glass fiber mats preferably have a
weight per unit of area of 300 to 400 grams per square meter
and a thickness of roughly 0.3 millimeters.

[0012] The adhesive is preferably polyurethane. It is used
essentially to guarantee the connection between the inside
layer and the spacer part or between the outside skin and the
spacer part and its strength.

[0013] The spacer part preferably contains a structure in
honeycomb or corrugated shapes of cardboard, aluminum
and plastic, for example, of polyamide or polyester.

[0014] The outside skin overall has a thickness of for
example 1-2 mm and preferably roughly 1.5 mm.

[0015] A process in accordance with the invention for
producing a compound motor vehicle component contains
the following process steps:

[0016] insertion of an outside skin, which acts as a
carrier layer during the production process, into a
first mold half of a mold,

[0017] insertion of a glass fiber mat into the second
mold half;

[0018] application of an adhesive to the glass fiber
mat in the second mold half and to the back side or
inside of the outside skin in a first mold half or to the
glass fiber mats on the bottom and/or top of the
spacer part which is provided with hollow chambers;

[0019] insertion of the spacer part between the two
mold halves while the adhesive layers are still liquid
or sticky;

[0020] closing of the two mold halves with impres-
sion of the final shape;

[0021] the first mold half can be a first mold half and
the second mold half can be the second mold half;
and
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[0022] diffusion of the adhesive into the spacer part
and setting of the adhesive.

[0023] To further increase stability, preferably the spacer
part is provided with another glass fiber mat before place-
ment on its surface which faces the inside of the outside skin.

[0024] Adhesive can be applied, preferably by means of a
spray or foaming tool which is guided by a robot, to the glass
fiber mat in the second half of the mold and to the inside of
the outside skin directly in the tool when the tool halves are
still opened. Alternatively, it is also possible to also apply the
adhesive outside the tool at least relative to the upper glass
fiber mat. As another alternative, it is also possible for the
adhesive to be sprayed or foamed outside the tool onto the
top and bottom of the spacer part and for it to be inserted
between the upper glass fiber mat which is already in the tool
halves and the outside skin. Finally, as another alternative,
prefixed glass fiber mats can be located on the top and
bottom of the spacer part and sprayed or foamed in outside
the molding tool with adhesive. The sprayed-in or foamed-in
spacer part is then inserted between the tool halves and
connected to the outside skin.

[0025] As another process step, by means of a slider
located in the tool, after setting, the edge area of the motor
vehicle roof part which is used to hold the outside skin and
the glass fiber mat is cut away.

[0026] One mold tool which is especially suitable for
producing the compound motor vehicle component, accord-
ing to the invention, is formed by the first for example first
half of the molding tool which is preformed to hold the
outside skin of the compound motor vehicle component
which is used as the carrier layer in the production process
and has a slider which can be moved perpendicular to the
direction of extension of the compound motor vehicle com-
ponent and which is provided with centering pins for hold-
ing the outside skin and with an edging cutter, and by the
second half of the molding tool which is provided with
holding devices and/or projections to hold a glass fiber mat.

[0027] In another embodiment, the second half of the
molding tool has a slider which is provided with a groove for
holding the centering pins and which has an opposite surface
which yields upward opposite the edging cutter of the first
mold tool half.

[0028] Optionally, an additional spray or foaming tool for
applying the adhesive between the opened mold halves is
supported to be insertable on the frame of the molding tool.
This spray tool is preferably guided by a robot arm. It has
two sets of nozzles, of which one nozzle set is pointed up
and the other nozzle set is pointed down.

[0029] Embodiments of the invention are described below
in greater detail with reference to the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG. 1 shows a section through the edge area of a
molding tool in the production of a first compound motor
vehicle component, especially a motor vehicle roof part, in
the opened state,

[0031] FIG. 2 shows a section through the edge area of a
molding tool in the production of a second compound motor
vehicle component in the opened state, and
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[0032] FIG. 3 shows a section through the edge area of a
molding tool in the closed state.

DETAILED DESCRIPTION OF THE
INVENTION

[0033] A motor vehicle roof part 1, which is prefabricated
for cementing into a motor vehicle roof and which has an
edge area which is shown in cross section in FIG. 3 in its
complete structure, is composed of an outside skin 2 which
is used in the production process as a carrier layer, an
adhesive layer 3 which is applied to its inside by spraying or
foaming on (see, FIG. 1 or 2), a spacer part 4, an adhesive
layer 9 and an upper glass fiber mat 10.

[0034] In the embodiment shown in FIG. 2, there is also
a lower glass fiber mat 11, which in the embodiment, is
located on the bottom of the spacer part 4. If herein, with
reference to the motor vehicle roof part 1, “lower” and
“upper” are used, this location indication relates to the
positions shown in FIGS. 1 to 3 in the production process,
while the installation position of the motor vehicle roof part
1 in the motor vehicle, for example, represents a position
turned by 180°.

[0035] The spacer part 4 is composed of a honeycomb
structural part of cardboard, aluminum or plastic with ver-
tical webs 5 and hollow chambers 6 which are located in
between. The structural part can also be formed from
corrugated layers, the corrugations forming the webs 5.
Since thin-walled material is used for the webs 5, the spacer
part 4 is very light. The hollow chambers 6 have openings
or pores on their top and bottom which are permeable to the
adhesive 3, 9 and which enable the adhesive to diffuse into
the area of the webs 5.

[0036] The molding tool which is used for production is
composed of a bottom tool half 13 with a slider 14 which can
be moved perpendicular to the direction of extension of the
outside skin 2, and a top tool half 17 with a slider 19 which
likewise can be moved perpendicular to the direction of
extension of the outside skin 2.

[0037] On the slider 14 of the bottom tool half 13, there are
several centering pins 15 which are spaced apart from one
another and which are used to hold the outside skin 2 which
has been inserted into the bottom tool half 13. The outside
skin 2 can be formed into a shape which is specific to the
respective motor vehicle roof part or it is formed into its final
shape in the molding tool.

[0038] On the top tool half 17, there are several holding
devices 18 on the outside which are spaced apart from one
another and which, in conjunction with the projections 23
which are provided on the slider 19, are used to hold and
center the top glass fiber mat 9. Furthermore, the projections
23 are used in conjunction with a groove 20 which is located
inwardly therefrom to center and hold the centering pins 15
when the tool halves 13, 17 close. Still further inward from
the groove 20, on the top slider 19, there is an opposite
surface 25 which adjoins the edge area 12 of the outside skin
2 in the closed state of the tool (see, FIGS. 1 & 2). The inner
edge of the surface 25 on the slider 19 is opposite the edging
cutter 16 which is provided on the inside edge of the slider
14. The bottom tool half 13 has a receiving space 24 for the
projections 23 of the top tool 19 when viewed from the
centering pins 15 toward the outside.
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[0039] The upper slider 19 is movably guided in the guide
chamber 22 of the upper tool 17. The stop surface 21, which
is provided on the back of a widened head of the slider 19,
limits the motion of the slider 10 in conjunction with the
bottom of the guide chamber 22.

[0040] After inserting the outside skin 2 into the bottom
tool half 13 and the upper glass fiber mat 10 into the top tool
half 17, by means of a spray tool 26 which has been inserted
between the opened tool halves and which has a spray head
27 with a set of nozzles, 28 which are pointed downward and
a set of nozzles 29 which are pointed upward, adhesive 3 is
sprayed onto the inside of the outside skin 2 and adhesive 9
is sprayed or foamed onto the bottom of the upper glass fiber
mat 10. Preferably, polyurethane or polyurethane foam is
used as the adhesive 9. It has a setting time of roughly 30
seconds. As long as the polyurethane or polyurethane foam
is still liquid, the spacer part 4 is inserted between the
opened tool halves 13, 17 and placed on the inside of the
outside skin 2, which inside is arched in the manner of a
trough and is bounded by the edge area 12 which is bent at
right angles to the top.

[0041] Alternatively to the application of the adhesive 3,
9 in the tool, it is likewise possible to apply the adhesive to
the inside of the upper glass fiber mat 10 and/or to the inside
of the outside skin 2 outside of the tool, then insert it/them
into the tool, and then, insert the spacer part 4. As another
alternative the spacer part 4 can also be sprayed with
adhesive 3, 9 on its top and bottom outside of the tool, and
then placed on the inside of the outside skin 2 in the lower
tool half 13.

[0042] According to another alternative, the spacer part 4
can be provided with a glass fiber mat on its top and/or
bottom which has been fixed there beforehand and onto
which the adhesive is sprayed, and which, in the still liquid
state of the adhesive, can be placed in the opened molding
tool halves.

[0043] When the tool is closed, first the bottom tool half
13 and the top tool half 17 are moved towards one another.
In doing so, the centering pins 15 are held by the groove 20
and the projections 23 are held by the receiving space 24.
The outside area 12 of the outer skin 2 is pressed securely
against the opposite surface 25 by the slider 14. In this state,
with the tool closed (FIG. 3), the still liquid adhesive 3
diffuses into the cavities of the spacer part 4 and connects the
connecting areas of the webs 5 to the glass fiber mat 10, 11
there, as shown in FIG. 3. In this way, the spacer part 4
achieves very high inherent stability with very low weight at
the same time. The adhesive 3, 9 is also applied to the inside
part of the edge area 12, in the region of the edge of the
outside skin 2 which has been bent at right angles, so that the
outside skin 2 is joined peripherally to the top glass fiber mat
10 in this area in a watertight manner.

[0044] After setting of the adhesive 3, 9, in another step,
the lower slider 14 and the upper slider 19 are moved inward
toward each other, the edging cutter 16 cutting off the edge
area 12. The finished motor vehicle roof part can now be
removed from the lower tool half 13 after the tool halves 13,
17 are moved apart. Since the completely prefabricated
outside skin 2 is made of thermoplastic next to a carrier layer
of polycarbonate, an appearance layer of PMMA which has
been colored in the color of the motor vehicle which follows
to the outside, optionally, with the addition of a protective
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layer of transparent PMMA applied to the outside of the
appearance layer, the motor vehicle roof part is already in
the ready-to-use state and can be inserted into the motor
vehicle by cementing, for example, after delivery at the
motor vehicle manufacturer to the installation line.

[0045] Since the outer skin 2 has a thickness of only
roughly 1.5 mm, the spacer part 4 is formed of very light,
thin-walled material and also the glass fiber mats 10, 11 and
the adhesive layers 3, 9 have a very low weight, the finished
motor vehicle part 1 is very light with high stability. In this
way, the center of gravity of the motor vehicle can be kept
very low.

[0046] The compound motor vehicle part can also be
formed as a trunk lid or as another flat motor vehicle part.

What is claimed is:
1. Compound motor vehicle component, comprising:

an outside skin,
an inside layer, and

a spacer part which contains hollow chambers and which
is located between the outside skin and the inside layer
and is connected to them,

wherein the outside skin is a finished surface component

which is connected to the spacer part.

2. Compound motor vehicle component as claimed in
claim 1, wherein the outside skin is formed of a pre-formed
deep-drawn component.

3. Compound motor vehicle component as claimed in
claim 1, wherein the outside skin is made of plastic or of
metal.

4. Compound motor vehicle component as claimed in
claim 1, wherein the spacer part is connected to at least one
of the outside skin and the inside layer by an adhesive

5. Compound motor vehicle component as claimed in
claim 4, wherein the adhesive is polyurethane.

6. Compound motor vehicle component as claimed in
claim 4, wherein the spacer part has an open honeycomb
structure with a permeability to the adhesive and with webs
which separate the hollow chambers and which extend
essentially perpendicular to the outside skin.

7. Compound motor vehicle component as claimed in
claim 1, wherein the outside skin is formed of a thermo-
plastic film which is deformable by deep drawing, and
wherein the inside layer is formed of a glass fiber mat.

8. Compound motor vehicle component as claimed in
claim 7, wherein the thermoplastic film is comprised of a
carrier layer, and an appearance layer on an outer side of the
carrier layer.

9. Compound motor vehicle component as claimed in
claim 8, wherein the carrier layer is made of a material
selected from the group consisting of ASA, ASA-PC and
ASA-HDT, and wherein the appearance layer is made of
colored PMMA.

10. Compound motor vehicle component as claimed in
claim &, further comprising a protective layer made of
transparent material which is disposed on the outside of the
appearance layer.

11. Compound motor vehicle component as claimed in
claim 8, wherein the transparent material is selected from the
group consisting of PMMA and a UV-settable enamel.

12. Compound motor vehicle component as claimed in
claim 7, wherein an additional glass fiber mat or reinforcing
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fibers with random oreintation is disposed between the
outside skin and the spacer part.

13. Compound motor vehicle component as claimed in
claim 12, wherein the glass fiber mats have a weight per unit
of area of 300 to 400 grams per square meter and a thickness
of roughly 0.3 millimeters.

14. Compound motor vehicle component as claimed in
claim 1, wherein the spacer part has a honeycomb or
corrugated shaped structure made of a material selected
from the group consisting of cardboard, aluminum and
plastic.

15. Compound motor vehicle component as claimed in
claim 1, wherein the motor vehicle component is a motor
vehicle roof part.

16. Process for producing a compound motor vehicle
component with an outside skin formed of a finished surface
component, an inside layer and a spacer part which contains
hollow chambers and which is located between the outside
skin and the inside layer and is connected to them, com-
prising the steps of:

inserting the finished surface component into a first half of
a molding tool,

inserting a glass fiber mat into second half of the molding
tool,

applying a liquid adhesive layer to the glass fiber mat in
second mold half and to the surface-finished compo-
nent in a first mold half,

inserting the spacer part between the adhesive layers
while the adhesive layers are still liquid, and

closing the a first and second mold halves so as to press
the compound motor vehicle component into its final
shape and so as to diffuse the adhesive into the spacer
part, and

setting the adhesive.

17. Process as claimed in claim 16, wherein the a pre-
shaped, deep drawn component is provided as the finished
surface component.

18. Process as claimed in claim 16, wherein a second glass
fiber mat is provided on the spacer part before inserting the
spacer part into the molding tool, and wherein the spacer
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part is inserted in the mold half with the second glass fiber
mat facing an inner side of the finished surface component.

19. Process as claimed in claim 16, wherein the adhesive
is applied at least to the upper glass fiber mat outside of the
tool, and the upper glass fiber mat to which the adhesive has
been applied is placed horizontally in the tool on the top of
the spacer part.

20. Process as claimed in claim 16, wherein after setting
of the adhesive, a peripheral area of the glass fiber mat of the
compound motor vehicle component is cut away by punch-
ing via a movable slider which is located in an edge area of
the tool and which is used to hold the outside skin.

21. Molding tool for producing a compound motor
vehicle component with an outside skin, an inside layer and
a spacer part which contains hollow chambers and which is
located between the outside skin and the inside layer and is
connected to them, comprising:

a first half for holding the outside skin of the compound
motor vehicle component,

a slider which is movable perpendicular to a direction of
extension of the compound motor vehicle component,

centering pins for holding the outside skin, and
an edging cutter, and

a second half which is provided with holding devices for

holding a glass fiber mat.

22. Molding tool as claimed in claim 21, wherein the
edging cutter is provided in the first half of the molding tool;
wherein the slider is provided in the second half of the
molding tool and is provided with a groove for holding
centering pins and which has a surface which is opposite the
edging cutter of the lower tool half; and the slider is
upwardly displacable on engagement the edging cutter on
said surface.

23. Molding tool as claimed in claim 21, further com-
prising a spray tool for applying adhesive which is insertable
between the halves of the molding tool.

24. Molding tool as claimed in claim 23, wherein the
spray tool has a spray head with two sets of nozzles on the
spray head, each of said sets facing toward a respective one
of the halves of the molding tool.
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