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Operating fluid container for a motor vehicle

The invention relates to an operating fluid container
for a motor vehicle, comprising a container body, which
is made up of at least two injection-molded shells that
complement one another and are welded peripherally to

one another to form a substantially closed hollow body.

Such an injection-molded container is known for example
from EP 0 775 606 AZ. This container 1s made up of two
container halves, which are produced by the injection-
molding process and welded to one another. The interior
space of the container is divided by partitions into
separate chambers, which are in connection with one
another by way of through-openings in the partitions.
These partitions on the one hand favorably influence
the stability of the container, on the other hand they
achieve favorable surging behavior with reduced surging

noises in the container.

By contrast with thermoformed or blow-molded plastic
containers, injection-molded plastic containers have in
principle the advantage that inserts, such as for
example baffles or surge tanks, can be integrally
molded on during the production of the container halves
to be welded to one another, whereas in the case of
blow-molded containers such parts either have to be
welded during their molding to one or more preforms to
be produced or have to be subsequently fitted into the
finished container. In particular when inserts are
subsequently attached, it must be ensured that the
inserts are compatible with the container wall in the
sense of weldability, that is to say the inserts and
the container wall must be made of the same or similar
plastics.

Apart from aspects such as the stability of the

container and the arrangement of functional inserts,
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other design aspects also play a part in the production
of unfixed containers for motor vehicles, in particular
in the case of containers for operating fluids for
motor vehicles. Containers for fuel additives or urea
reservoirs for selective catalytic nitrogen-oxide
control and also containers for windshield cleaning
fluid are often heated, and so the thermal properties
of the container play a part; the container possibly
has to be insulated.

In the case of operating fluid containers such as fuel
tanks, under some circumstances it 1s necessary to
protect the container in the installed position from
the thermal effects caused by the exhaust system of the
motor vehicle, for example with heat shields.
Furthermore, the container must then possibly meet

specific fire protection requirements.

In the case of fuel tanks, diffusion resistance of the
system with respect to possibly escaping hydrocarbons
is also important in particular. As is known, plastics
based on HDPE are not diffusion-resistant to
hydrocarbons, and so fuel tanks of thermoplastic often
have to be of a multilayered form and comprise barrier
layers for hydrocarbons. Such fuel tanks are
predominantly produced by thermoforming or extrusion
blow-molding, the preforms or semifinished products
used for this respectively consisting of multi-layered
extrudates, which are shaped or molded into containers

in one or more stages.

In the case of fuel tanks comprising injection-molded
half-shells, it is known for example to make them up
respectively from a multi-shell upper piece and a
multi-shell lower piece. Such a fuel tank is known for
example from US 5,398,839 A. This describes an

injection-molded fuel tank that is assembled from two
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multi-layered half-shells, these half-shells being
respectively made up of an inner shell and an outer
shell of injection-molded plastic. Respectively formed
between the inner shell and the outer shell 1is a
cavity, which is filled with a fuel-adsorbing material.
This material 1is a granular adsorbent, which is
subsequently introduced into the cavity between the
shells. This requires sealing of the shells with
respect to one another, the inner shell being provided
with molded-on nipples and built-in structural
elements, the nipples passing through openings in the
outer shell and the nipples being sealed off in the

region of the passages through the outer shell.

Complex molds with slides and cores are required for
producing such an injection-molded container of a
relatively complex design.

A further injection-molded container of the
aforementioned type is known for example from DE 199 09
041 Al, one configuration of the container described
there providing that it is of a double-walled form. It
comprises an arrangement with two containers enclosing
one another. Each of the containers comprises two shell
parts that are welded to one another. The shell parts
of the outer container bear on their inner sides a

number of spacers for securing the inner container.

The invention is therefore based on the object of
providing an operating fluid container for a motor
vehicle that can be produced particularly easily and
inexpensively and can be designed with regard to its
thermal properties and with a view to the sealing

requirements for a specific intended application by
simple means.
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The object on which the invention is based is achieved
by the features according to claims 1 and 11,
advantageous embodiments of the invention can be taken
from the dependent claims. The operating fluid
container according to one aspect of the invention
comprises a container body, which is made up of two
injection-molded shells that complement one another and
are welded peripherally to one another to form a
substantially closed hollow body, at least one shell
having a multi-layered wall structure obtained by a co-

injection process during the injection-molding.

A further aspect of the invention is based on the idea
of bonding together two or more plastics to form at
least one container shell by a co-injection process in
such a way that the desired properties of the shells
with a view to the later application of the container
are obtained. Thus, for example, plastics that are not
necessarily compatible with one another in the sense of
weldability can also be processed with one another. The
method also has the advantage in particular that, apart
from a different distribution of the materials or the
thermoplastics in the sense of inside and outside, a
locally different surface-area distribution can be
achieved, and so it 1is possible for example to achieve
a thermal shielding or insulation of a container only
in specific locations that are exposed in the installed
position of the container. As a result, the otherwise
customary shielding measures, for example heat shields
attached to the outside of the container, are avoided.

For the purposes of the present invention, an operating
fluid container may be understood as meaning a washer
fluid container, an o0il container, a secondary oil
container, a cooling liquid container for air
conditioning systems or what 1s known as an SCR

container for receiving urea solution for catalytic



WO 2014/147138 PCT/EP2014/055530

10

15

20

25

30

35

exhaust reduction. In addition, a fuel tank for
receiving gasoline or diesel fuels may also be formed

as an operating fluid container.

The container according to the present invention may
have internals for feeding the fluid contained in it
and also means for letting air in and out. In addition,
the container may also have heating devices, sensors,
filters or the like, depending on whether the container
is designed as a fuel tank or for example as a urea

reservoir or as a wiper fluid container.

In the case of an expedient and advantageous variant of
the operating fluid container according to  the
invention, an inner layer of at least one shell may for
example have integrally molded-on structures, for
example in the form of baffles, partitions, reinforcing

ribs, surge tanks or the like.

For the purposes of the present application, an inner
layer is a layer facing the volume of the container,
whereas an outer layer is an outer layer forming the

enveloping curve of the container.

In the case of a preferred and expedient variant of the
operating fluid container according to the invention,
it 1s provided that at least one shell comprises at
least two layers of different thermoplastics. Different
thermoplastics are, for example, plastics that are
molecularly different, for example polyolefins on the
one hand and polyamides on the other hand. In addition,
it is of course possible to produce a shell from at
least two layers of the same or similar plastics of
different strengths or with different fillers.

From the aspect of the thermal properties of the

container, it is particularly expedient if at least one
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layer of at least one shell comprises a thermally
conductive filler. The thermally conductive filler of a
layer is provided only in a certain region, for example
only in specific regions of a lower shell of the
operating fluid container or in the region of the
arrangement of a container heater.

“In a certain region” in the sense of the present

invention means area by area in basically one plane.

A thermally conductive plastic may for example be
arranged in an inner layer of a shell in such a way
that the heat of a heating element arranged in the
operating fluid container can be passed on selectively
to specific locations of the container. In particular
whenever the operating fluid container is designed as a
container for an aqueous additive for nitrogen oxide
control, it is desirable to keep the operating fluid
container free from ice, or defrost it with preference,
in specific locations in the situation where it is
installed in the motor vehicle. This may be in
particular in the region of a feed pump arranged in the

container.

Depending on the distribution and type of thermally
conductive filler, an isotropic or anisotropic heat
conducting behavior of the container may be achieved in

specific regions.

For example, a thermally conductive filler or at least
one thermally conductive insert may be arranged in at
least one layer of at least one shell in such a way
that in the area concerned an insulation of the volume
of the container is reversed. For example, in this way
cold bridges can be provided in an outer shell of the
container, allowing a selective/controlled freezing
behavior of the fluid that may be stored in the
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container to be brought about when the ambient
temperature falls below the freezing point. This may
serve the purpose of keeping specific critical regions
within the container initially free from ice. These
critical regions may be for example feed pumps,

filters, valves or the like.

For example, at least one metal insert may be arranged
in the container in such a way that it protrudes into
the volume of the container, for example by means of
one or more projections, so that a liquid/solid phase
transition takes place at these locations first. This
results in a delay in the phase transition in other
regions of the volume that 1s enclosed by the

container.

It 1is particularly expedient 1if an electrically
conductive filler 1s provided as the filler. A filler
on a carbon basis, for example graphite or carbon
black, comes into consideration as the filler.
Alternatively, a metal filler dispersed in a

thermoplastic matrix may be provided as the filler.

With particular preference, the filler comprises carbon
nanotubes. Such carbon nanotubes (also CNTs) are small
tube~shaped formations of carbon, which on the one
hand, when added in a specific amount, make the
thermoplastic electrically conductive and on the other
hand may be designed for producing heat-conducting
inserts, layers or sheets in the regions concerned of a
container shell.

The layer comprising the filler is preferably an inner
layer of the container. This is advantageous 1in
particular whenever the container 1s heated or

comprises a heating device.
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In the case of a further expedient wvariant of the
operating fluid container according to the invention,
it is provided that at least one shell has at least one
cavity enclosed by two layers. This cavity, which may
for example be filled with air or gas, may improve the
insulating properties of the operating fluid container
in certain regions. In addition, when there is heating
of the operating fluid container, on the one hand a
favorable distribution of the heat output over the
volume of the operating fluid container can be achieved
by a thermally conductive inner layer, while at the
same time a cavity filled with air or gas can provide
sufficient insulation at the locations concerned of the
operating fluid container, and so optimum use of the
heat output that is introduced into the volume of the

operating fluid container is possible.

In the case of an advantageous variant of the operating
fluid container according to the invention, it is
provided that at least one shell comprises three layers
of different thermoplastics, an inner layer that is
facing the interior of the container being thermally
conductive, an intermediate layer having dinsulating
properties and an outer layer serving substantially for
the structural strength of the container. An inner
layer may for example <comprise a carbon-filled
polyamide, an intermediate layer may comprise an
expanded thermoplastic and an outer layer may comprise
a polyolefin, for example an HDPE. The intermediate
layer of expanded plastic may serxrve both as an
insulator and as a supporting layer.

With particular preference, the layer comprising the

filler is electrically connected and heatable.

The advantageous features of the operating fluid

container according to the ©present invention as
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described herein so far may be provided at an operating
fluid container either separately or in combination
with each other.

The invention furthermore comprises a process for
manufacturing an operating fluid container for a motor
vehicle, comprising a container body, which is made
from thermoplastic material, the method comprising the
following steps:

- injection molding of at least two shells of
thermoplastic material, which complement each
other,

- fusing together the shells to form an essentially
closed hollow body, thereby at least providing
one of the shells by co-injection such that said
shell comprises a multi-layer wall structure.

Preferably, at least one layer of at least one shell
will be provided with a thermally and/or electrically
conductive filler and will be produced in a certain
region or in certain regions from a filled
thermoplastic material, the filled thermoplastic
material thereby being arranged within the non-filled
thermoplastic material such that the filled
thermoplastic material forms at least one heat-
conducting trace or at least one heat-conducting area,
which extends parallel to the layer boundaries of
superimposed layers.

The filler, preferably in the inner layer, may be
arranged in a pattern of heat conducting traces in the

inner layer of the container shell concerned.

The invention is explained below on the basis of an
exemplary embodiment that 1is represented in the

drawings, in which:
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Figure 1 shows a sectional exploded view of an
operating fluid container according to the

invention,

Figure 2 shows a section through a wall of a shell of
the operating fluid container according to
the invention as ©provided by a second

exemplary embodiment of the invention,

Figure 3 shows a section through a wall of a shell of
the operating fluid container as provided by
a third exemplary embodiment of the invention

and

Figure 4 shows a cross section through a lower shell
of an operating fluid container according to
the invention, which allows a plan view of

the bottom of the container.

The operating fluid container 1 according to the
invention 1is substantially made up of two injection-
molded shells 2a, 2b, the shell 2a forming an upper
shell and the shell 2b forming a lower shell of the
operating fluid container 1. The shells 2 respectively
form a peripheral flange 3a, 3b, at which the shells 2
are welded to one another to form the closed operating
fluid container 1. Each of the shells 2 was obtained by
co-injection molding, both the upper shell and the
lower shell 2a, 2b respectively having integrally
molded-on structures in the form of separating wall
elements 4a, 4b.

In the case of the exemplary embodiment of the
invention that is represented in Figure 1, the shells 2
are respectively of a two-layered form and comprise an
inner layer 5 and an outer layer 6.
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The inner layer 5 and the outer layer 6 may consist of
molecularly different thermoplastics, but they may also
be formed from the same thermoplastics with different
fillers, or be respectively filled and unfilled.

Finally, the layers may also be formed in such a way
that for example in certain regions the inner layer 5
is filled and the outer layer 6 is not filled.

In the case of the operating fluid container 1 that 1is
shown in Figure 1, the lower shell 2 may for example be
provided with a thermally conductive, electrically
connectable filler in a volume 7 that is divided off by
the separating wall elements 4b, and so the volume 7
may serve for example as a melting volume for an
aqueous additive that is stored in the operating fluid
container 1 for nitrogen-oxide control. This volume 7
may for example serve as a pump sump for a feed pump
(not shown). For example, in the container there may
also be formed a partial volume of a thermoplastic that
is provided with a thermally conductive filler, in
order for example to concentrate the heating output of
a heating device on a specific partial volume of the
operating fluid container 1.

A variant of the operating fluid container 1 according
to the invention 1is represented in Figure 2, which
merely shows a partial section through a shell 2. The
shell concerned, which may be both the upper shell 2a
and the lower shell 2b or else both shells 2a and 2b,
comprises an inner layer 5 of a filled thermoplastic,
an outer layer 6 of a non-filled thermoplastic and a
cavity 8, which acts as an insulator and is filled with
air or gas. The cavity may only be provided in specific
regions of the shell 2 concerned of the operating fluid
container 1.
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The variant of the operating fluid container 1
according to the invention that is represented in
Figure 3 differs from the variant that is represented
in Figure 2 in that an intermediate layer 9 of a

supporting foam is provided instead of a cavity.

Figure 4 shows a plan view of the bottom 10 of a lower
shell 2b of an operating fluid container according to
the invention, in which the inner layer 5 has an insert
11 of a filled thermoplastic. The insert 11 is let into
or applied to the bottom 10 of the lower shell 2b, for
example 1in the form of a cross-shaped pattern, and
comprises for example electrically conductive carbon,
for example in the form of carbon nanotubes, as the
filler. The insert 11 is provided with electrical
contacts 12 and <can consequently be supplied with
current as a heating element and as a heating
body/heat-conducting body. The electrical connections
required for this to a voltage source may be led to the
outside through the lower shell 2b or be laid in the

interior of the container.
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Patent claims

1. 2An operating fluid container (1) for a motor
vehicle, comprising a container body, which is made
up of at least two shells (2) of thermoplastic that
complement one another and are welded peripherally
to one another to form a substantially closed
hollow body, at least one shell (2) having a multi-
layered wall structure, at least one layer of at
least one shell comprising a thermally and/or
electrically conductive filler, at least one layer
of at least one shell being in only a certain
region or in certain regions made from a
thermoplastic material comprising a thermally
and/or electrically conductive filler and being in
at least one other region made from a non-filled
thermoplastic material, the filled the
thermoplastic material forming within the non-
filled thermoplastic material at least one heat-
conducting trace or at least a heat-conducting
area, which extends parallel to the layer boundary

of superimposed layers.

2. The operating fluid container as claimed in claim
1, characterized in that the container at least in

a certain region has an anisotropic heat-conductive
behaviour.

3. The operating fluid container as claimed in claim 1
or 2, characterized in that at least one shell (2)
comprises at least two layers of different
thermoplastics.

4. The operating fluid container as claimed in either
of claims 1 to 3, characterized in that a thermally
conductive filler or at least a thermally

conductive insert 1s arranged in at least one layer
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of at least one shell (2) in such a way that in the
area concerned an insulation of the volume of the

container is reversed.

5. The operating fluid container as claimed in one of
claims 1 to 4, characterized in that the filler

comprises carbon nanotubes.

6. The operating fluid container as claimed in one of
claims 1 to 5, characterized in that the layer
comprising the filler forms an inner layer 5 of the

container.

7. The operating fluid container as claimed in one of
claims 1 to 6, characterized in that at least one
shell (2) forms at least in certain regions at
least one cavity enclosed by two layers.

8. The operating fluid container as claimed in one of
claims 1 to 7, characterized in that at least one
shell (2) comprises three layers of different
thermoplastics, an inner layer (5) that is facing
the interior of the container being thermally
conductive and/or electrically conductive at least
in certain regions and an intermediate layer (9)
having insulating properties at least in certain
regions.

9. The operating fluid container as claimed in claim
8, characterized in that +the inner layer (5)
comprises a thermally conductive filler and the
intermediate layer (9) comprises an expanded
thermoplastic.

10. The operating fluid container as claimed in one of
claims 1 to 9, characterized in that the layer

comprising the filler is electrically connected and
heatable.
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11. Process for manufacturing an operating fluid
container (1) for a motor vehicle comprising a
container body, which is made from thermoplastic
material, the ©process comprising the following
Steps:

- injection-molding of at least two shells of
thermoplastic material, which complement each
other,

- fusing together the shells to form an essentially
closed hollow body, and

at least ©producing one of the shells by co-

injection with a multi~layer wall structure.

12. Process according to claim 11, characterized in
that at least one layer of at least one shell in at
least one region is produced from a thermoplastic
material with a thermally and/or electrically
conductive filler and in that at least one other
region 1s produced from a non-filled thermoplastic
material, the filled thermoplastic material being
arranged within the non-filled thermoplastic
material such that the filled thermoplastic
material forms at least one conductive trace or

area.
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