wO 2014/124018 A1 I 0N OO OO0 0 A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

\

=

14 August 2014 (14.08.2014)

WIPOIPCT

(10) International Publication Number

WO 2014/124018 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

International Patent Classification:
CO8L 51/06 (2006.01) B65D 1/00(2006.01)
COSL 77/00 (2006.01)

International Application Number:
PCT/US2014/014888

International Filing Date:
5 February 2014 (05.02.2014)

Filing Language: English
Publication Language: English
Priority Data:

13 51065 7 February 2013 (07.02.2013) FR
Applicant: ILLINOIS TOOL WORKS INC. [US/US];

155 Harlem Avenue, Glenview, Illinois 60025 (US).

Inventor: DUMAS, Pascal; 3 rue Albrecht, F-71250
Cluny (FR).

(74

(8D

(84)

Agent: HAUPTMAN, Benjamin J.; Lowe Hauptman &
Ham, LLP, 2318 Mill Road, Suite 1400, Alexandria, Vir-
ginia 22314 (US).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, T™M,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

[Continued on next page]

(54) Title: MOTOR VEHICLE TANK MADE OF CROSSLINKED POLYMER

[Continued on next page]



WO 2014/124018 A1 WK 00V A0 0 A

EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, __ as to the applicant's entitlement to claim the priority of
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, 8K, the earlier application (Rule 4.17(iii))
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG). Published:
Declarations under Rule 4.17: —  with international search report (Art. 21(3))

— as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii))

(57) Abstract: The invention relates to the use of a crosslinked polymer for the preparation, from at least two elements, of an as-
sembly forming a container for a motor vehicle, in particular for forming a degassing tank or an expansion vessel. The invention
also provides a process for preparing an assembly forming a container for a motor vehicle from a crosslinked polymer, and also
this assembly.



WO 2014/124018

10

15

20

25

30

1
MOTOR VEHICLE TANK MADE OF CROSSLINKED POLYMER

DESCRIPTION

The invention relates to the use of a crosslinked polymer for the preparation,
from at least two elements, of an assembly forming a container for a motor
vehicle, in particular for forming a degassing tank or an expansion vessel.

The invention also provides a process for preparing an assembly forming a
motor vehicle container from a crosslinked polymer, and also this assembly.

Containers for motor vehicles are subject to numerous constraints, in particular
the containers placed in the engine compartment.

The constraints endured are mechanical, especially associated with the fixing or
holding of these containers, or associated with the internal pressure, but also
thermal constraints, especially due to the high temperatures generated during
the running of the engine or due to the temperature of the fluids contained.
Containers for motor vehicles must also be able to withstand the constraints
associated with the environment in which the motor vehicle is used, in particular
climatic, mechanical or chemical constraints, especially in terms of chemical
resistance to the substances contained, but also to other substances that may

be present in their environment.

These constraints require the use of manufacturing materials that are
sufficiently resistant. Containers for motor vehicles are therefore usually made

of polymeric material.

The mass of these containers should be limited, whereas their resistance,
especially their mechanical strength or heat resistance, should be increased.

Moreover, containers for motor vehicles must be resistant or inert with respect
to chemical attack. Specifically, these containers must be able to receive fluids
without their properties, especially their leaktightness, their capacity or their
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shape, being modified or impaired. They should not be damaged by the fluids
they contain, either as regards gaseous fluids or liquid fluids.
They should not be damaged by the other fluids present in their environment, in
particular by the other fluids used in a motor vehicle, especially in the engine

compartment.

The resistance properties of containers for motor vehicles should be particularly
high when the constraints to which they are subjected are combined.
These properties must be maintained over time.

The use of crosslinked materials for manufacturing objects is known.
JP S58 59014 discloses pipes for transporting hot water. These pipes are made
of crosslinked polyolefin and the crosslinking is obtained by contact with water.
WO 01/83613 describes the manufacture of tubes made of crosslinked
materials which comprise silane groups but no catalyst.

US 2009/075004 describes the manufacture by extrusion and thermoforming of
single-walled or double-walled tubes. The material used is high-density
polyethylene (HDPE). The crosslinking is obtained in the presence of moisture.
None of these documents concerns the manufacture of containers for motor

vehicles.

The known containers for motor vehicles do not make it possible to provide
satisfactory solutions to the problems encountered, in particular from a technical
point of view and within acceptable costs.

The use and the process according to the invention provide a solution to all or
some of the problems of the prior art containers for motor vehicles.

Moreover, during their manufacture, the containers for motor vehicles prepared
from several elements must be assembled. These elements must be fixed

together, in particular by welding or bonding.
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When these elements are prepared from a crosslinkable material and when
crosslinking takes place, the elements can no longer be assembled by bonding
or welding.

The process according to the invention constitutes a solution to this problem.

There is thus a need to improve the properties of containers for motor vehicles
and also the processes for preparing them.

The invention relates to the use of a composition comprising at least one
grafted or ungrafted crosslinkable polymer, chosen from filled or non-filled
polyolefins, filled or non-filled polyamides, and polyurethanes, for the
preparation, from at least two elements, of an assembly chosen from containers

for motor vehicles.

Preferably, the use according to the invention is implemented for the
preparation of an assembly chosen from a degassing tank, an expansion
vessel, a power-assisted-steering liquid tank, a brake liquid tank and a
windshield-washer liquid tank.

Particularly preferably, the use according to the invention concerns the
preparation of an assembly chosen from a degassing tank, an expansion vessel
and a power-assisted-steering liquid tank.

The use according to the invention allows the implementation of numerous
crosslinkable polymers.

Advantageously, the use according to the invention implements a composition
comprising at least one filled or non-filled crosslinkable polymer, chosen from
polyethylene, low-density polyethylene, high-density polyethylene and
polyamide 6-6.

Polyethylene is preferred, in particular high-density polyethylene.

For the use according to the invention, the composition comprises at least one
polymer which may be chemically or physically crosslinked.
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Advantageously, the composition used according to the invention may comprise
o at least one chemically crosslinkable polymer, which is ungrafted
or grafted with silane groups, and
o acrosslinking catalyst.
Also advantageously, the composition used according to the invention may
comprise
o at least one chemically crosslinkable polymer, which is ungrafted
or grafted with silane groups, and
o at least one crosslinking agent chosen from peroxides.
Also advantageously, the composition used according to the invention may
comprise
o at least one chemically crosslinkable polymer, which is ungrafted
or grafted with silane groups,
o acrosslinking catalyst and
o at least one crosslinking agent chosen from peroxides.
Advantageously, the composition used according to the invention may also
comprise at least one polymer which is physically crosslinkable by means of a

radiation chosen from UV, IR and y (gamma) radiation.

The invention also provides a process for preparing an assembly chosen from
containers for motor vehicles, comprising at least two elements, successively
comprising
¢ molding of the elements using a composition comprising at least one
grafted or ungrafted crosslinkable polymer, chosen from filled or non-
filled polyolefins, filled or non-filled polyamides, and polyurethanes;
¢ welding or bonding of the elements;

e crosslinking of the polymer.

The process according to the invention allows the preparation of numerous
containers for motor vehicles.

Preferably, the process according to the invention makes it possible to prepare
a container for a motor vehicle chosen from a degassing tank, an expansion
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vessel, a power-assisted-steering liquid tank, a brake liquid tank and a
windshield-washer liquid tank.
Particularly preferably, the container for a motor vehicle is chosen from a
degassing tank, an expansion vessel and a power-assisted-steering liquid tank.

For the process according to the invention, the filled or non-filled crosslinkable
polymer is preferably chosen from polyethylene, low-density polyethylene, high-
density polyethylene and polyamide 6-6.

Particularly advantageously, the filled or non-filled crosslinkable polymer is
polyethylene, in particular low-density polyethylene or high-density
polyethylene.

The polymer used is advantageously chosen from grafted crosslinkable
polymers. An example of a grafted crosslinkable polymer that may be used is
ethylene-vinylsilane (EVS).

The process according to the invention is particularly advantageous for the
preparation of a degassing tank from a composition comprising high-density
polyethylene, or of an expansion vessel from a composition comprising high-
density polyethylene, or alternatively of a power-assisted-steering liquid tank
from a composition comprising high-density polyethylene and polyamide 6-6,
which are filled or non-filled.

The crosslinking of the polymer used for the process according to the invention
is performed chemically or physically.

Advantageously, for the process according to the invention, the crosslinking is
performed chemically and the composition comprises
o at least one chemically crosslinkable polymer, which is ungrafted
or grafted with silane groups, and
o acrosslinking catalyst.
Also advantageously, the crosslinking is performed chemically and the

composition comprises
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o at least one chemically crosslinkable polymer, which is ungrafted
or grafted with silane groups, and
o at least one crosslinking agent chosen from peroxides.
Also advantageously, the crosslinking is performed chemically and the
composition comprises
o at least one chemically crosslinkable polymer, which is ungrafted
or grafted with silane groups,
o acrosslinking catalyst and
o at least one crosslinking agent chosen from peroxides.
Also advantageously, the crosslinking is performed physically and the
composition comprises at least one polymer that is physically crosslinkable by

means of a radiation chosen from UV, IR and y (gamma) radiation.

The process according to the invention allows the preparation of an assembly
such as a container for a motor vehicle. The elements of the assembly
according to the invention are prepared by molding from a composition based
on at least one crosslinkable polymer.

For an equivalent polymer, the molding of the process according to the
invention may be performed under the same pressure and temperature

conditions as for a non-crosslinkable polymer.

The process according to the invention allows the preparation of numerous
assemblies chosen from containers for motor vehicles.

Thus, the invention relates to an assembly chosen from containers for motor
vehicles, comprising at least two elements and which is prepared or may be
prepared according to the process of the invention.

Preferably, the assembly according to the invention is chosen from a degassing
tank, an expansion vessel, a power-assisted-steering liquid tank, a brake liquid
tank and a windshield-washer liquid tank.

Particularly preferably, the assembly according to the invention is chosen from a
degassing tank prepared from a composition comprising high-density
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polyethylene, or an expansion vessel prepared from a composition comprising
high-density polyethylene, or alternatively a power-assisted-steering liquid tank
prepared from a composition comprising high-density polyethylene and
polyamide 6-6, which may be filled or non-filled.

Figure 1 illustrates the aspect of a degassing tank according to the invention
after heating compared with a reference tank after heating.

The examples that follow are given as illustrations of the various aspects of the

invention.

A degassing tank according to the invention was manufactured from a first
composition comprising grafted high-density polyethylene and from a second
composition comprising high-density polyethylene and a catalyst.

A mixture of the first (98% by weight) and second (2% by weight) compositions
was injected and then two half-sections of the degassing tank were molded.

The two half-sections of the tank were then hot-welded to form the tank.

The degassing tank according to the invention was then immersed in water at
80°C for 48 hours in order to accelerate the crosslinking of the grafted high-
density polyethylene.

Moreover, a reference degassing tank was manufactured under the same
conditions from a composition comprising non-crosslinked polypropylene that is
approved for this application.

The two tanks were placed for 10 minutes in an oven heated at 200 °C.

Under the effect of the temperature above their melting point, the reference tank
collapses under its own weight, whereas the tank according to the invention
undergoes little deformation.

Figure 1 illustrates the aspect of each of the tanks after heating.
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This test clearly illustrates that the mechanical properties of the tank according
to the invention are better than those of the reference tank.
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CLAIMS

1. The use of a composition comprising at least one grafted or ungrafted
crosslinkable polymer, chosen from filled or non-filled polyolefins, filled or non-
filled polyamides, and polyurethanes, for the preparation, from at least two

elements, of an assembly chosen from containers for motor vehicles.

2. The use as claimed in claim 1, for the preparation of an assembly chosen
from a degassing tank, an expansion vessel, a power-assisted-steering liquid
tank, a brake liquid tank and a windshield-washer liquid tank.

3. The use as claimed in claim 1 or 2, of a composition comprising at least one
filled or non-filled crosslinkable polymer, chosen from polyethylene, low-density
polyethylene, high-density polyethylene and polyamide 6-6.

4. The use as claimed in claims 1 to 3, of a composition comprising at least one
chemically or physically crosslinkable polymer.

5. The use as claimed in claim 4,
e of a composition comprising
o at least one chemically crosslinkable polymer, which is ungrafted
or grafted with silane groups, and
o acrosslinking catalyst; or
e of a composition comprising
o at least one chemically crosslinkable polymer, which is ungrafted
or grafted with silane groups, and
o at least one crosslinking agent chosen from peroxides; or
e of a composition comprising
o at least one chemically crosslinkable polymer, which is ungrafted
or grafted with silane groups,
o acrosslinking catalyst and

PCT/US2014/014888



WO 2014/124018

10

15

20

25

30

10
o at least one crosslinking agent chosen from peroxides; or
e of a composition comprising at least one polymer which is physically
crosslinkable by means of a radiation chosen from UV, IR and y (gamma)

radiation.

6. A process for preparing an assembly chosen from containers for motor
vehicles, comprising at least two elements, successively comprising:
¢ molding of the elements using a composition comprising at least one
grafted or ungrafted crosslinkable polymer, chosen from filled or non-
filled polyolefins, filled or non-filled polyamides, and polyurethanes;
¢ welding or bonding of the elements;

e crosslinking of the polymer.

7. The process as claimed in claim 6, for the preparation of an assembly chosen
from a degassing tank, an expansion vessel, a power-assisted-steering liquid
tank, a brake liquid tank and a windshield-washer liquid tank.

8. The process as claimed in claim 6 or 7, for which the filled or non-filled
crosslinkable polymer is chosen from polyethylene, low-density polyethylene,
high-density polyethylene and polyamide 6-6.

9. The process as claimed in claims 6 to 8, for which the crosslinking is
performed chemically or physically.

10. The process as claimed in claim 9, for which
¢ the crosslinking is performed chemically and the composition comprises
o at least one chemically crosslinkable polymer, which is ungrafted
or grafted with silane groups, and
o acrosslinking catalyst; or
¢ the crosslinking is performed chemically and the composition comprises
o at least one chemically crosslinkable polymer, which is ungrafted
or grafted with silane groups, and
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o at least one crosslinking agent chosen from peroxides; or
¢ the crosslinking is performed chemically and the composition comprises
o at least one chemically crosslinkable polymer, which is ungrafted
or grafted with silane groups,
5 o acrosslinking catalyst and
o at least one crosslinking agent chosen from peroxides; or
e the crosslinking is performed physically and the composition comprises
at least one polymer that is physically crosslinkable by means of a
radiation chosen from UV, IR and y (gamma) radiation.
10
11. An assembly chosen from containers for motor vehicles, comprising at least
two elements and which is prepared or may be prepared according to the
process of claims 6 to 10.

15 12. The assembly as claimed in claim 11, chosen from a degassing tank, an
expansion vessel, a power-assisted-steering liquid tank, a brake liquid tank and
a windshield-washer liquid tank.
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