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(54) Title: INSERT ELEMENT FOR CAVITY SEALING

1

(57) Abstract: An insert element (8) for sealing
cavities (6, 7) in vehicle body carriers (4) has seal-
ing means constituted by a foamable material (11)
which is secured in the cavities (6, 7) by secur-
ing means (9). The insert element (8) comprises
a foamable material (11) and a support structure
(10) which comprises a frame (13) and an inner
part (14) for carrying the foamable material (11).
The frame (13) has at least two lateral and not im-
mediately oppositely arranged support faces (12),
and carries securing means (9). With this arrange-
ment, the foamable material can completely engulf
the securing means (9) with foam during the foam-
ing process and can flow into apertures of an in-
termediate metal sheet (5) foreseen for receiving
the securing means (9). This ensures that these
apertures are impermeably sealed against air and
noise during the foaming process. The foamable
material is preferably constituted of a thermoplas-
tic polymer which can form a closed-celled foam,
thus increasing the noise insulating and noise ab-
sorbing properties, whilst also acting as a moisture
barrier and an airtight sealant.
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Insert element for cavity sealing

The present invention concerns an insert piece for sealing
cavities in vehicle body carriers, in particular in vehicle

body pillars, according to the preamble of claim 1.

Vehicles of all types have carrier or support parts in the
form of hollow structural members. These carrier parts
usually consist of two formed or pressed metal sheets which
are arranged in the vehicle in such a manner, that an inner
surface and an outer surface are defined. In order to
stiffen these two pillar-like hollow structural members it
is common to arrange an additional, third metal sheet
inside these hollow structural members. Thus, different
cavities are formed inside the hollow structural members.
These carrier parts and cavities cause vibrations and noise
to be transported throughout the vehicle, which is
detrimental to the comfort of passengers, i.e. results in

vibrations and noise in the vehicle interior.

It is therefore known in the art to insert partitioning
walls in these hollow structural members in order to
prevent the transportation of sound and to dampen
vibrations. Such insert parts are known to the man skilled
in the art, for example from EP 0 730 999 or US 5,642,914.
The insert parts described in these publications
essentially comprise a support structure which is secured
inside the hollow structural members, and is edged with a
foamable material which is heated and thereby foams during
manufacture of the vehicle. In this way a partitioning wall
is formed inside the hollow structural member. These
partitioning walls serve to dampen the vibrations of the

carrier elements, and also have a noise insulating effect,
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i.e. they reflect the noise transported by the carrier
elements. The securing of these insert parts makes it
necessary to provide apertures in the carrier elements,
through which suitable retaining means, in particular
screws or clips, can be guided. Experience shows that these
apertures cannot be completely sealed off by the foaming
process during vehicle manufacture, which negatively
effects the noise insulation and moisture barrier

properties of the partitioning walls.

It is therefore the object of the present invention to
provide an insert element which overcomes the deficiencies
of the prior known insert parts. In particular, it is the
object of the present invention to provide an insert
element for sealing cavities which improves the acoustic
properties of these parts. Furthermore, an insert element
is to be provided which can be cost-efficiently

manufactured and which is simple to insert.

This is achieved by an insert element for sealing cavities
having the features of claim 1, and in particular by an
insert element on whose frame at least two lateral and not
immediately adjacently arranged support faces are provided.
This arrangement allows the unhindered foaming of the
insert element at its peripheral regions and thus leads to
a complete insulation, in particular in the region of the
retaining or securing elements. Furthermore, with this
arrangement the foam-covered surface portion of the carrier

cross-gsection to be sealed is increased.

In a preferred embodiment of the invention, at least one of
the support. faces is formed as a clip. This allows the clip

to be totally engulfed by foam during the foaming process,
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thus completely sealing the aperture for securing the

carrier elements.

In a further preferred embodiment qf the invention, the
material filling the frame of the carrier element is in the
form of a lattice and is covered with a foamable material.
This lattice can be made of a metallic material, in
particular of steel sheet or aluminium, or can be made of a
thermoplastic polymer, for example a polyamide or a
polypropylene, which can be compounded with polybutadien to
controllably determine the stiffness. In this way, the
relatively expensive filler material can be replaced by a
more cost-effective foaming material. This embodiment can
be carried out in such a manner, that a coﬁpact filling is
produced during the foaming process, the skin of which is
geometrically irregular and closed-celled, thus leading to

a further improvement in the sound insulation properties.

As a foamable material, thermoplastic polymers are
suitable, in particular a copolymer of ethylene and vinyl-
acetate (PEVA), to which is added a foaming agent, in
particular azodicarbonamide and a cross-linking agent, in
particular dicumylperoxide. During foaming, this material
forms a closed-cell foam which is not only noise insulating
and noise absorbing but is also particularly suitable as a

moisture barrier and air-tight sealant.

Other preferred embodiments have the features of the

dependent claims.

In a further embodiment, the inventive insert element is
made of a single piece of foamable material and comprises
at least one retaining element which is integrated into

this insert element. This retaining element protrudes from
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the edge region of the insert element and can be either
engaged or locked into an aperture provided for this

purpose, or can be ingerted into a double-clip as a

' counterpart.

The advantages of the insert element according to the
present invention are immediately obvious to the person
skilled in the art and are to be seen, in particular, in
the effective sealing, the significant increase in sound
absorption and thus in the improvement of the acoustic
efficiency, as well as in a cost-effective manufacture and

assembly.

The invention is described in the following with the aid of
the drawings and the subsequent description of a preferred

embodiment .

Fig. 1 shows a cross section through a vehicle body

carrier with an inserted insert element;

Fig. 2 shows a detailed view of an insert element

according to the invention;
Fig. 3 shows a diagram of sound absorption curves.

Figure 1 is a cross section through a vehicle body carrier
4. This carrier 4 comprises a first formed sheet metal part
1, constituting an outer surface A and a second formed
sheet metal part 2, constituting an inner surface B. These
two sheet metal parts 1, 2 are welded together at their
edges 3. For further stiffening the carrier 4 in this
embodiment, an intermediate metal sheet 5 is welded, which
divides the inner space of the carrier 4 into an outer

cavity 6 and an inner cavity 7. In order to seal the outer
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cavity 6, an insert element 8 is secured to the
intermediate metal sheet 5. For this purpose, the insert
element 8 comprises securing means 9, and in particular a
clip, which grasps into an aperture in the intermediate
metal sheet 5. The insert element 8 comprises a support
structure 10, on to which there is applied foamable sealing
material 11. In order to retain the foamable sealing
material 11 in place, the support structure 10 comprises at
least two, not immediately adjacently arranged support
faces 12. It is essential for the purpose of the present
invention that these support faces are not immediately
adjacent to each other, because otherwise Ehe foamable
sealing material could not foam freely and pervious or
leaky areas could result. Furthermore, the inventive
arrangement results in a considerable increase in the
surface areas of the cavity cross-sectional areas which are
covered with foam, which substantially improves the

acoustical efficiency.

In a further development of this inventive insert element,
the securing means are formed in such a manner that a
further insert element can be fastened thereto from the

opposite side.

Figure 2 clarifies the inventive design of the insert
element 8. The support structure 10 essentially comprises a
frame 13 and an inner part 14. At the lateral part of the
frame, and not exactly opposite each other, are arranged
support faces 12. One of these support faces is formed as a
securing means and in the embodiment of Figure 2, has the
shape of a clip 9. This Figure shows a portion of the
intermediate metal sheet 5 in order to distinctly show the
functioning of the clip 9. Above or over the frame 13 of

the support structure 10 there is arranged a strip bearing
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foamable sealing material 11, which is held in place by the
support faces 12. With this arrangement, the sealing
material can completely engulf the clip 9 with foam during
the foaming process and can flow into the aperture of the
intermediate metal sheet 5 foreseen for receiving the
securing means 9. This ensures that these apertures are
impermeably sealed against air and noise with the foaming
process. In a further development of the inventive insert
element the inner part 14 is replaced by a lattice, which
again serves as a support for a foamable sealing material.
The foaming process results in a further increase in the
surface area of the cavity cross-sectional area which is
covered with foam, which considerably improves the acoustic
efficiency and in particular the noise absorption
capability. Further, it is understood that the foamed
material has an airproof skin which serves as a moisture
barrier. The person skilled in the art of acoustics will be
in a position to design the insert element in such a way as
to optimize the acoustic insulation and absorption
properties for the sgpecific requiremeﬁts. In the present
embodiment, where the support structure 10 has a lattice-
type inner part 14, the amount of filling material required
- usually polyamide - can be substantially reduced, thus
allowing the entire insert element to be produced
relatively inexpensively, because the foamable material
used according to the present invention is substantially
more cost-efficient than polyamide. Furthermore, a lattice-
type inner part of the support structure 10 also permits
this inner part to be made of inexpensive polypropylene
instead of the usually used polyamide. Even though
polypropylene has a lower melting point than polyamide and
is therefore not suitable for use as support structure
material, it can be applied as a lattice-type inner part,

because the temperature of 160°C to 200°C required for the
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foaming process is in turn decreased by the foaming

material 11.

The measurement curves shown in Figure 3 are the results of
a comparative measurement. A conventional insert element
having a closed inner part 14 and a groove-shaped support
structure arrangement was measured in an impedance tube
according to the norm D45 5430. The resulting measurement
curve C shows that the value of the absorption coefficient
for frequencies lower than 3150 Hz is less than 0.1, and
that the value for frequencies in the range between 3150 Hz
to 5000 Hz reaches a maximum of 0.23. On the other hand,
for an insert element according to the present invention
measurement curve D shows a substantially improved
absorption behaviour at frequencies above 1250 Hz, i.e. in
this range shows an absorption coefficient of around 0.58.
By increasing the proportion of the area covered with foam
the absorption coefficient can be further improved to a
value of around 0.8. These comparative measurements clearly
show that by using specific configuration of the support
structure 10 and thereby increasing the proportion of the
sealed cross-sectional area covered with foamable material,
the acoustic absorption is substantially increased without

decreasing the acoustic insulation.

In a preferred embodiment, a thermoplastic polymer is used
as a foamable material, in particular a copolymex of
ethylene and vinyl acetate (PEVA), to which copolymer a
foaming agent, in particular azodicarbonamide, and a cross-
linking agent, in particular dicumylperoxide, are added.
This results in a closed-cell foam during the foaming
process which is especially suitable as a moisture barrier

and an airtight sealant.
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6.

Insert element (8) for sealing of cavities (6, 7)
in vehicle body carriers, in particular vehicle
body pillars (4), having sealing means comprising
a foamable material (11) and means (9) for
securing the same in the hollow cavities (6, 7),
whereby the insert element (8) comprises a
support structure (10) for the foamable material
(11), said support structure (10) having a frame
(13) and an inner part (14), wherein the frame
(13) has at least two lateral and not immediately

oppositely arranged support faces (12).

Insert element according to claim 1, whwerein at
least one of the support faces (12) is formed as

a securing means (9), in particular as a clip.

Insert element according to claim 2, wherein the

clip (9) is formed as a double clip.

Insert element according to one of claims 1 to 3,
wherein the inner part (14) of the support

structure (10) is in the form of a lattice.

Insert element according to claim 4, wherein at
least the inner part (i4) of the support
structure (10) is made of a metallic material or

of polypropylene.

Insert element according to one of claims 4 or 5,
wherein the inner part (14) is covered with a
foamable material which, after a foaming process,

completely seals the inner part (14).



WO 01/92063

7.
5
10 8.
15
20 9.
25

PCT/CH01/00333

Insert element according to one of claims 1 to 5,
wherein the foamable material (11) is constituted
of a thermoplastic polymer, for example a
copolymer of ethylene and vinyl acetate (PEVA) ,
to which copolymer a foaming agent, for example
azodicarbonamide, and a cross-linking agent, for

example dicumylperoxide, are added.

Insert element (8) for sealing hollow cavities

(6, 7) in wvehicle body carriers, in particular in

vehicle body pillars (4), having means for
sealing constituted of a foamable material (11)
and having means (9) for securing the same in the
cavities (6, 7), wherein the insert element (8)
is composed of a single piece of foamable
material (11), of which the securing means (9)

are a part.

Insert element according to claim 8, wherein the
foamable material (11) is constituted of a
thermoplastic polymer, for example a copolymer of
ethylene and vinyl acetate (PEVA), to which
copolymer a foaming agent, for example
azodicarbondamide, and a cross-~linking agent, for

example dicumylperoxide, are added.
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