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Description

[0001] The present invention relates to a process for
manufacturing a plastic hollow body, and in particular, a
plastic fuel tank, from two sheets. It also relates to equip-
ment suitable for said process.
[0002] Fuel systems on board vehicles of various types
generally comprise devices for the ventilation of hydro-
carbons contained in the tank. They may also include
devices for supplying the engine with fuel. Such devices
form the link between elements contained in the tank
(valves, fuel pump, etc.) and elements positioned outside
the tank (canister, fill pipe, etc.). The penetration through
the wall of the tank must take into account the sealing
requirements laid down by current environmental stand-
ards (LEV II and PZEV for example). For this purpose,
the reduction in the number and size of the openings in
the wall of the tank constitutes a favourable factor in re-
ducing evaporative losses. However, this makes it more
difficult to insert components into the tank and to position
them therein.
[0003] Application EP 1110697 in the name of the Ap-
plicant discloses a process for moulding a fuel tank using
a parison in several parts so as to be able to insert the
accessories into the tank at the same time as it is mould-
ed. For this purpose, a tubular parison is extruded, then,
on exiting the die, two longitudinal cuts are made in it,
along two opposed generatrices. This document recom-
mends the use of a device for guiding and separating the
two parison parts thus obtained, in order to ba able to
introduce the accessories into the tank at the same time
as it is moulded.
[0004] Ideally, this device should also make it possible
to substantially flatten the two parison parts and keep
them free of creases so as to be able to apply them cor-
rectly between the mould cavities. This may be carried
out using straight cylindrical rollers or rolls, spaced as
required. This simple (and theoretically adequate) tech-
nique has, however, the disadvantage that the sheets
obtained on exiting the rolls remain, after all, curved and
that their relative position cannot be well controlled. This
is because the plastic begins to set (solidify) as soon as
it exits the die and tends to remain in the shape that the
die gave to it.
[0005] Moreover, these sheets hang freely between
the cavities of the mould before it is closed in order to
mould the FT and hence creases may form again at this
stage. This phenomenon is even more marked when the
thickness of the sheets is uneven and when the sheets
are long. It is in particular significant when the sheets
have a thickness that has been intentionally varied in a
controlled manner. This phenomenon is responsible for
a significant percentage of waste (scraps) and therefore
adversely affects the profitability of industrial processes.
[0006] Application WO 2008/040766 in the name of
the Applicant proposes to solve this problem by guiding
the free end of the sheets (which hangs by gravity be-
tween the mould cavities) via jaws or clamps (preferably

made of cooled or PTFE-coated metal, for example) en-
abling them to be flattened out and preventing the for-
mation of creases. Such a device must however be start-
ed up at each cycle, when the sheets are inserted be-
tween the mould cavities. Automatic (robotic) devices
may be used for this purpose, but these are generally
relatively complex and expensive.
[0007] Application WO 2009/007384, also in the name
of the Applicant, discloses a process that makes it pos-
sible to solve this problem using a smoothing device
which starts up automatically when the mould is closed.
In this process, when the mould is closed, a device that
is attached to this mould automatically stretches the
sheets sideways and/or smooths the sheets (i.e. tautens
them, flattens them). The drawbacks of this process are,
on the one hand, the fact that it is necessary to provide
quite a long supplementary parison length and, on the
other hand, the fact that each mould (specific to a given
tank/a given series of vehicles) must be equipped with
said device, which is consequently lost during a series
change.
[0008] Application GB1069697A discloses a manufac-
turing method of a container from moulding two sheets
without cooling means.
[0009] Database WPI, week 198539 thomson Scien-
tific, London, GB; AN 1985-240313 XP002613063 -& JP
60 157828 A (Meiwa Sangyo KK) 19 August 1985 present
also prior art in the field.
[0010] The objective of the present invention is to pro-
vide a process that aims to reduce or even eliminate
these drawbacks while also being even more effective in
the removal of creases in the bottom of the sheets.
[0011] For this purpose, the present invention relates
to a process for manufacturing a plastic hollow body by
moulding two sheets of molten plastic in a mould com-
prising two cavities, said process comprising the follow-
ing steps:

a) two molten plastic sheets are manufactured by
extrusion of at least one stream of molten plastic and
transverse cutting thereof;
b) these sheets are introduced between the mould
cavities;
c) the mould is closed and the hollow body is man-
ufactured by confirming the two sheets to the mould
cavities;
d) the hollow body thus obtained is removed from
the mould;
e) all of operations a) to d) are repeated in order to
manufacture another hollow body from two new
sheets,

characterized in that: before, during or after the trans-
verse cutting operation, the lower portion of the two new
sheets is cooled using a specific device that makes pos-
sible a local cooling of the sheets in said lower portion.
[0012] The process according to the invention is suit-
able for any hollow body and, in particular, for any hollow
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body inside of which it is desired to introduce at least one
accessory. It advantageously applies to the manufacture
of fuel tanks (FTs). The term "fuel tank" is understood to
mean an impermeable tank that can store fuel under di-
verse and varied environmental and usage conditions.
An example of this tank is that with which motor vehicles
are equipped. In the remainder of the description, the
terms "hollow bodies" and "tanks" are used interchange-
ably.
[0013] The hollow body obtained by the process ac-
cording to the invention is made with a plastic wall, gen-
erally comprising an internal face on its concave portion
and an external face on its convex portion.
[0014] The term "plastic" is understood to mean any
material comprising at least one synthetic resin polymer.
[0015] All types of plastic may be suitable. Particularly
suitable are plastics that belong to the category of ther-
moplastics.
[0016] The term "thermoplastic" is understood to mean
any thermoplastic polymer, including thermoplastic elas-
tomers, and blends thereof. The term "polymer" is under-
stood to mean both homopolymers and copolymers (es-
pecially binary or ternary copolymers). Examples of such
copolymers are, non-limitingly: random copolymers, lin-
ear block copolymers, non-linear block copolymers, and
graft copolymers.
[0017] Any type of thermoplastic polymer or copoly-
mer, the melting point of which is below the decomposi-
tion temperature, is suitable. Synthetic thermoplastics
having a melting range spread over at least 10 degrees
Celsius are particularly suitable. Examples of such ma-
terials include those that exhibit polydispersity of their
molecular weight.
[0018] In particular, polyolefins, thermoplastic polyes-
ters, polyketones, polyamides and copolymers thereof
may be used. A blend of polymers or copolymers may
also be used; similarly it is also possible to use a blend
of polymer materials with inorganic, organic and/or nat-
ural fillers such as, for example but non-limitingly: carbon,
salts and other inorganic derivatives, natural fibres or pol-
ymer fibres. It is also possible to use multilayer structures
consisting of stacked layers bonded together, comprising
at least one of the polymers or copolymers described
above.
[0019] One polymer often used for fuel tanks is poly-
ethylene. Excellent results have been obtained with high-
density polyethylene (HDPE).
[0020] Preferably, the hollow body for which the proc-
ess according to the invention is intended has a multilayer
structure comprising at least one layer of a thermoplastic
and at least one additional layer which, advantageously,
may consist of a material that is a barrier to liquids and/or
gases.
[0021] Preferably, the nature and the thickness of the
barrier layer are chosen so as to minimize the permea-
bility of the liquids and gases in contact with the wall of
the hollow body. Preferably, in the case of a fuel tank,
this layer is based on a barrier material, i.e. a fuel-imper-

meable resin such as, for example, EVOH (a partially
hydrolysed ethylene/vinyl acetate copolymer). Alterna-
tively, the tank may be subjected to a surface treatment
(fluorination or sulphonation) for the purpose of making
it impermeable to the fuel.
[0022] The present invention applies well in the case
of HDPE fuel tanks that have an EVOH barrier layer.
[0023] According to the invention, a tank is moulded
from two sheets of molten plastic. These sheets may
have been obtained by extrusion through two flat dies,
preferably just before the moulding of the hollow body
(to avoid having to reheat/melt them). However, more
preferably, these sheets are obtained by longitudinally
cutting a parison, which preferably has a variable thick-
ness.
[0024] The term "parison" is understood to mean an
extruded preform of any shape, generally substantially
cylindrical or tubular, which is intended to form the wall
of the tank after moulding.
[0025] According to this variant of the invention, the
tubular parison has to be converted into two sheets, i.e.
it has to undergo at least one transverse cutting operation
and two longitudinal cutting operations, generally along
two opposing generatrices (at 180° to one another).
[0026] The longitudinal cutting operations are gener-
ally carried out either using two blades which may or may
not be attached to (fixed onto) the extrusion die, or be
carried out inside the die itself. The latter variant is pre-
ferred as it makes it possible to automate the process as
much as possible and to facilitate the stopping/starting
of production runs. In this variant, preferably, the parison
is first cut using flow dividers integrated into the die and
then the two cut portions of the parison are gradually
flattened due to a gradual modification of the inner pas-
sage of the die through which the stream or streams of
plastic of the parison flow. This variant is the subject of
the aforementioned Application WO 2008/040766, the
content of which is, for this purpose, incorporated by ref-
erence into the present application.
[0027] Preferably, the parison has an adjustable thick-
ness (i.e. one that can be varied, in a controlled manner,
longitudinally (along a generatrix) and/or transversely
(over the same section)) using at least one known device
such as a WDS (vertically displaceable core), a PWDS
(deformable ring), an SFDR (machined core of variable
profile or pin of variable shape) or a "die slide" (part in-
serted locally into the die: see Patent US 5,057,267 in
the name of the Applicant), integrated into the die. With
respect to moulding a parison of constant thickness, this
way of proceeding makes it possible to take into account
the reduction in thickness that occurs during moulding
(and in particular, blow moulding) at certain places in the
parison, as a result of the non-constant deformation lev-
els of the material in the mould.
[0028] When sheets (parison already cut longitudinally
and partially flattened) are obtained at the die outlet, their
handling and their transfer to the mould are markedly
easier. It is therefore possible to reduce the height re-
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quired between the die outlet and the mould cavities. This
will reduce the dwell time of the extruded material in the
ambient air and thus will increase the temperature of the
sheets, which will facilitate the subsequent moulding
process, in particular when this comprises a step of fas-
tening component(s) (accessory or accessories) to the
inside of the parison, onto its inner face, before the final
moulding of the hollow body.
[0029] According to the invention, the sheets are cut
transversely (perpendicular to their extrusion direction)
using a suitable cutting device (blades). This cutting op-
eration preferably takes place as rapidly as possible (typ-
ically: in less than one second) and using moveable blunt
objects (blades), the actuators (in general cylinder actu-
ators) of which are preferably located far from the sheets
(which are hot and release heat, which would necessitate
thermal insulation and/or cooling of said actuators if they
were too close). Very particularly preferably, the trans-
verse cutting operation is carried out using blades which
have a cutting surface that finishes in a substantially hor-
izontal tip (i.e. having hence the shape of an horizontal
line); there generally are two blades per sheet, which
preferably have a width substantially equal to that of the
sheets and a size, position and movement such that the
tips of their cutting surfaces substantially meet at the cen-
tre of the stream of molten plastic.
[0030] The transfer of the sheets (stream of material
cut both longitudinally and transversely) to the mould may
take place in any known manner. However, according to
one preferred variant, the mould cavities are positioned
underneath the die and the parison (sheets) is/are ex-
truded continuously between the cavities of the mould
that is then closed over said sheets just before they are
cut transversely and moulded.
[0031] In the process according to the invention, a cool-
ing device specifically cools the lower portion of the
sheets (the temperature of the remainder of the sheets
not being significantly affected by said device) before,
during or after the transverse cutting of the streams or
stream of molten plastic from which they result. The ex-
pression "lower portion" is understood to mean a strip
having a height in the range of the cm (the smallest height
possible in fact, so as not to waste too much material,
but high enough so that the stiffening effect is sufficient;
typically, a strip of about 3 to 5 cm gives good results)
and which is located substantially within the lower edge
of the sheets. Preferably, this strip is completely within
the lower edge, but this variant is only possible in practice
when the cooling takes place after the cutting operation
as explained in greater detail below.
[0032] The local cooling device used in the invention
may be of any known type, generally that uses a coolant
and that may or may not be in direct contact with the
parison. Devices of the second type may, for example,
consist of bars (generally at least two, intended to cool
the sheets over their two outer surfaces) comprising or-
ifices through which a cooling gas (e.g. air) is blown over
the parison. Devices of the first type (which are preferred)

may consist of hollow bars, or any other type of hollow
device, in which a coolant (generally water) preferably
flows and which preferably has a surface conditioning
such that it allows direct contact with the sheets without
causing the bonding thereof. A fluoropolymer (PTFE-
type) coating gives good results.
[0033] The cooling time and temperature are generally
such that the sheet, which typically has a temperature of
about 160 to 190°C at the outlet of the extruder, reaches
in the set strip, a temperature of about 60 to 90°C. Water
at a temperature between 5 and 20°C, typically between
10 and 15°C, makes it possible to achieve this easily,
even in the case where the movement of the blades and
that of the bars is coupled (see below).
[0034] Given the rate at which the stream of material
is discharged from the extruder, the direct contact be-
tween the bars and the sheets should be limited in time
if said bars are immobile. Hence, according to one pre-
ferred variant of the invention, the bars can be moved
during the cooling either by rotation (i.e. they rotate on
themselves in fact, with no absolute movement in space)
or by a linear movement following that of the stream of
molten plastic. It is understood that blades and bars are
also moveable in a direction perpendicular to the extru-
sion in order to be placed in an "active" position (for the
cutting and the cooling) or in a stand-by position (to allow
the extrusion of the following sheets).
[0035] The cooling device used in the invention is pref-
erably located above the blades and its movement is ei-
ther connected to that of the blades (i.e. the movement
of the two devices is controlled by one and the same
actuator), or it is controlled by a specific actuator (an in-
dependent actuator, i.e. the movement of the cooling de-
vice is controlled by an actuator different from that of the
blades). The latter variant is preferred. It makes it possi-
ble, in particular, to carry out the cooling after the cutting,
which is advantageous knowing that, as a result of the
elasticity of the material, this material generally rises back
up towards the die after cutting and it is then advanta-
geous to use the cooling device to clamp the lower edges
of the new sheets while cooling them and following the
movement thereof, which prevents too much material
from being lost.
[0036] In the process according to the invention, the
tank is preferably moulded as a single part (in a single
step, after which a one-piece tank is obtained, without
recourse to an additional step of assembling separate
shells), generally by welding the sheets over their perim-
eter when the mould is closed. In particular, the tank is
advantageously moulded by:

j blow-moulding, i.e. by expanding the cut parison
and pressing it against the mould cavities using a
pressurized fluid (as described in Application EP
1110697, the content of which is for this purpose
incorporated by reference into the present applica-
tion);
j theirmofoming the parison, i.e. by pressing the

5 6 



EP 2 544 873 B1

5

5

10

15

20

25

30

35

40

45

50

55

latter against the mould cavities, for example by pro-
viding suction (creating a vacuum) behind said cav-
ities.

[0037] Preferably, the tank is moulded by blow-mould-
ing. This is because thermoforming generally involves
heating the mould at a high temperature so as to be able
to achieve deep deformations (corners of the tank for
example, where the parison is highly stretched). This re-
sults in cycle times that are longer than with blow mould-
ing, in which this constraint does not exist.
[0038] The process according to the invention may in-
volve the use of a core which is used during a first closure
of the mould to fasten accessories to the inner surface
of the sheets. In this variant, there is preferably a device
that prevents the edges of the sheets from being welded
together during this first mould closure (when the parison
is pressed against the cavities in order to fasten the ac-
cessories to the parison). This device is advantageously
integrated into the core. Hence, this core is preferably an
insert having a suitable shape and size for being able to
be partly (generally, over at least one portion of its pe-
riphery) inserted between the sheets to be welded. To
facilitate the welding, the mould cavities are advanta-
geously equipped with a thermal control device that
makes it possible to heat the weld zone during the steps
relating to the first mould closure (in order to attach one
or more components thereto), where appropriate.
[0039] The core may also integrate such a (thermal
control) device in its zone(s) of contact with the parison,
and this, in particular, in the aforementioned weld zone.
This variant could further improve the quality of the weld-
ing of the tank (by reducing the inner bead and therefore
by improving the impact resistance of the tank). Such a
device is for example described in Application FR 04
13407 in the name of the Applicant, the content of which
is, for this purpose, incorporated by reference into the
present application.
[0040] In this variant of the process according to the
invention, during the first closure of the mould the sheets
are first pressed against the mould cavities (by blowing
through the core and/or applying suction behind the cav-
ities) and then devices on the core (for example, cylinder
actuators, hydraulic rams...) fasten the accessories to
the pressed sheets. Next, the mould is re-opened, the
core is removed and the mould is resealed to weld the
pre-moulded sheets and produce the tank by a final blow-
moulding operation.
[0041] The present invention also relates to equipment
for implementing the process as described above. This
equipment comprises two moveable blades and two cool-
ing bars that are also moveable, the blades and the bars
having a geometry suitable for being able, respectively,
to transversely cut a stream of molten plastic, and to cool
the lower portion of the sheets before, during or after the
cutting thereof.
[0042] Generally, this equipment also comprises an
extruder and a mould. Preferably, the above mentioned

blades and bars are fixed either to the extruder (and pref-
erably, to the extrusion head ((or die) thereof) or the
mould, the first alternative being preferred.
[0043] All the preferred features described above in
the section of the description relating to the process can
be applied for this equipment.
[0044] The objective of Figures 1 to 4 is to illustrate
certain concrete aspects of the invention, without wishing
to restrict the scope thereof in any way. They illustrate
schematic views, respectively:

- Fig. 1: of a process and equipment according to the
prior art (without smoothing), front view;

- Fig. 2: of a process and equipment according to the
invention, front view also;

- Fig. 3: of a section through a vertical plane perpen-
dicular to one of the sheets illustrated in Figure 2,
and also the cutting and cooling steps according to
one preferred variant of the invention;

- Fig. 4: of a section through a vertical plane perpen-
dicular to one of the sheets illustrated in Figure 2,
and also the cutting and cooling steps according to
another preferred variant of the invention.

[0045] In these figures, identical numbers represent
identical components, namely:

1. an extrusion die;
2. blades for the transverse cutting of the sheets;
3. the sheets;
4. the cavities of a mould;
5. creases in the parison;
6. cooling bars; and
7. a strip of set material in the lower portion of the
sheets to be moulded, which hang by gravity be-
tween the mould cavities.

[0046] Figures 1 and 2 illustrate how obtaining a strip
of set material 7 in the bottom of the sheets 3 makes it
possible to prevent the presence of creases 5 in this zone.
[0047] Figure 3 illustrates a variant according to which
the sheet exiting the extruder is cut and cooled at the
same time over a horizontal strip 7, respectively using
blades 2 that meet in the middle of the sheet (typically in
less than one second), and fixed bars 6, the contact time
of which with the bottom of the following sheets is limited
to prevent the formation of horizontal creases upstream
(if too much material discharged by the extruder accu-
mulates).
[0048] Two different bars geometries are illustrated in
Fig. 3, the one in the lower corner right being preferred
over the one pictured above because it has a larger ex-
change surface and is more rigid design.
[0049] Figure 4 illustrates another variant according to
which the bars 6 are rotatably moveable in order to follow
the rate of extrusion.
[0050] In Figures 3 and 4, the direction of the move-
ments is indicated by arrows and the following three
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phases are represented: on the left, the positioning of
the blades 2 and of bars 6 opposite the cutting and cooling
locations respectively; in the middle: the moment when
the blades 2 come together to make the cut, during which
the bars 6 cool a portion of the stream of material up-
stream by contact; on the right: the withdrawal of the
blades 2 and of the bars in order to allow the extrusion
of the following sheets, which are provided with a strip 7
of set material.

Claims

1. Process for manufacturing a plastic hollow body by
moulding two sheets (3) of molten plastic in a mould
comprising two cavities (4), said process comprising
the following steps:

a) two molten plastic sheets (3) are manufac-
tured by extrusion of at least one stream of mol-
ten plastic and transverse cutting thereof;
b) these sheets (3) are introduced between the
mould cavities (4);
c) the mould is closed and the hollow body is
manufactured by confirming the two sheets to
the mould cavities (4);
d) the hollow body thus obtained is removed
from the mould;
e) all of operations a) to d) are repeated in order
to manufacture another hollow body from two
new sheets,
characterized in that: before, during or after
the transverse cutting operation, the lower por-
tion of the two new sheets is cooled using a spe-
cific cooling device that makes possible a local
cooling of the sheets (3) in said lower portion.

2. Process according to the preceding claim, charac-
terized in that the sheets (3) are obtained by longi-
tudinally cutting a parison that has a variable thick-
ness.

3. Process according to any one of the preceding
claims, characterized in that the transverse cutting
operation is carried out using blades (2) which have
a cutting surface that finishes in a substantially hor-
izontal tip, use being made of two blades per sheet,
which have a width substantially equal to that of the
sheets (3) and a size, position and movement such
that the tips of their cutting surfaces substantially
meet at the centre of the stream of molten plastic.

4. Process according to any one of the preceding
claims, characterized in that the cooling takes
place by direct contact with the cooling device that
has a conditioned surface.

5. Process according to the preceding claim, charac-

terized in that the cooling device is firmly attached
to the blades (2) currying out the transverse cutting
operation.

6. Process according to any one of Claims 1 to 4, char-
acterized in that the cooling device is moved by an
actuator, the movement of the cooling device and
that of the blades being controlled by different actu-
ators.

7. Process according to any one of the preceding
claims, characterized in that the cooling device
comprises two bars (6) per sheet.

8. Process according to the preceding claim, charac-
terized in that the bars (6) can be moved either by
rotation or by a linear movement following that of the
stream of molten plastic.

9. Process according to the preceding claim, charac-
terized in that the cooling takes place after the cut-
ting and in that the cooling device is used to clamp
the lower edges of the new sheets while cooling them
and following the movement thereof.

10. Equipment for manufacturing a plastic hollow body
by moulding two sheets (3) of molten plastic after a
transverse cutting operation, comprising a mould
having two cavities (4),
characterized in that it comprises in addition two
moveable blades (2) and two cooling bars (6) that
are also moveable, the blades (2) and the bars (6)
having a geometry suitable for being able, respec-
tively, to transversely cut a stream of molten plastic,
and to cool the lower portion of the sheets before,
during or after the transverse cutting operation.

Patentansprüche

1. Verfahren zum Herstellen eines Kunststoffhohlkör-
pers durch Formen von zwei Bahnen (3) aus ge-
schmolzenem Kunststoff in einer Form, welche zwei
Hohlräume (4) umfasst, wobei das Verfahren die fol-
genden Schritte umfasst:

a) zwei Bahnen aus geschmolzenem Kunststoff
(3) werden durch Extrudieren von wenigstens
einem Strom von geschmolzenem Kunststoff
und transversalem Schneiden desselben her-
gestellt;
b) diese Bahnen (3) werden zwischen den Form-
Hohlräumen (4) eingebracht;
c) die Form wird geschlossen und der Hohlkör-
per wird geformt, indem die zwei Bahnen an die
Form-Hohlkörper (4) angepasst werden;
d) der so erhaltene Hohlkörper wird aus der
Form entnommen;
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e) sämtliche Abläufe a) bis d) werden wiederholt,
um aus zwei weiteren Bahnen einen weiteren
Hohlkörper herzustellen,
dadurch gekennzeichnet, dass: vor, während
oder nach dem transversalen Schneiden, der
untere Teil der zwei neuen Bahnen mit einem
speziellen Kühlgerät abgekühlt wird, welches
ein lokales Abkühlen der Bahnen (3) im unteren
Teil ermöglicht.

2. Verfahren nach dem vorhergehenden Anspruch, da-
durch gekennzeichnet, dass die Bahnen (3) durch
Schneiden eines Vorformlings mit variabler Stärke
in Längsrichtung erzeugt werden.

3. Verfahren nach irgendeinem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass das
transversale Schneiden unter Einsatz von Klingen
(2) ausgeführt wird, die eine Schneidfläche haben,
welche in einer im Wesentlichen horizontalen Spitze
mündet, wobei zwei Klingen pro Bahn eingesetzt
werden, wobei die Breite der Klingen im Wesentli-
chen der Breite der Bahnen (3) entspricht, und Grö-
ße, Position und Bewegung so eingestellt sind, dass
die Spitzen ihrer Schneidflächen sich im Wesentli-
chen in der Mitte des Stroms aus geschmolzenem
Kunststoff treffen.

4. Verfahren nach irgendeinem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Abkühlung durch direkten Kontakt mit dem Kühlge-
rät, welches eine vorbehandelte Oberfläche hat,
stattfindet.

5. Verfahren nach dem vorhergehenden Anspruch, da-
durch gekennzeichnet, dass das Kühlgerät fest mit
den Klingen (2) verbunden ist, die den transversalen
Schneidevorgang durchführen.

6. Verfahren nach irgendeinem der Ansprüche 1 bis 4,
dadurch gekennzeichnet, dass das Kühlgerät
durch eine Betätigungseinheit bewegt wird, wobei
die Bewegung des Kühlgeräts und die der Klingen
von unterschiedlichen Betätigungseinheiten gesteu-
ert werden.

7. Verfahren nach irgendeinem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass das
Kühlgerät zwei Stangen (6) pro Bahn umfasst.

8. Verfahren nach dem vorhergehenden Anspruch, da-
durch gekennzeichnet, dass die Stangen (6) ent-
weder durch Drehen oder durch lineares Bewegen
in Richtung des Stroms von geschmolzenem Kunst-
stoff bewegt werden können.

9. Verfahren nach dem vorhergehenden Anspruch, da-
durch gekennzeichnet, dass das Kühlen nach dem

Schneiden stattfindet und dadurch, dass das Kühl-
gerät eingesetzt wird, um die unteren Kanten der
neuen Bahnen, während es diese abkühlt, festzu-
klemmen, und ihrer Bewegung zu folgen.

10. Ausrüstung zum Herstellen eines Kunststoffhohlkör-
pers durch Formen von zwei Bahnen (3) aus ge-
schmolzenem Kunststoff nach einem transversalen
Schneidevorgang, umfassend eine Form mit zwei
Hohlräumen (4).
dadurch gekennzeichnet, dass es zusätzlich zwei
bewegliche Klingen (2) und zwei Kühlstangen (6)
umfasst, die ebenfalls beweglich sind, wobei die
Klingen (2) und die Stangen (6) eine Gestaltung ha-
ben, die dafür geeignet ist, einen Strom aus ge-
schmolzenem Kunststoff jeweils transversal zu
schneiden und den unteren Teil der Bahnen vor,
während oder nach dem transversalen Schneidevor-
gang zu kühlen.

Revendications

1. Procédé de fabrication d’un corps creux en plastique
par moulage de deux feuilles (3) de plastique fondu
dans un moule comportant deux cavités (4), ledit pro-
cédé comportant les étapes suivantes :

a) deux feuilles (3) de plastique fondu sont fa-
briquées par extrusion d’au moins un flux de
plastique fondu et découpe transversale de ce-
lui-ci ;
b) ces feuilles (3) sont introduites entre les ca-
vités (4) du moule ;
c) le moule est fermé et le corps creux est fabri-
qué en faisant épouser les cavités (4) du moule
par les deux feuilles ;
d) le corps creux ainsi obtenu est retiré du
moule ;
e) toutes les opérations a) à d) sont répétées
afin de fabriquer un autre corps creux à partir
de deux nouvelles feuilles,
caractérisé en ce qu’avant, pendant ou après
l’opération de découpe transversale, la partie in-
férieure des deux nouvelles feuilles est refroidie
à l’aide d’un dispositif de refroidissement spéci-
fique qui rend possible un refroidissement local
des feuilles (3) dans ladite partie inférieure.

2. Procédé selon la revendication précédente, carac-
térisé en ce que les feuilles (3) sont obtenues en
découpant longitudinalement une paraison qui pré-
sente une épaisseur variable.

3. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce que l’opération de
découpe transversale est réalisée à l’aide de lames
(2) qui présentent une surface de coupe se terminant
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par une pointe sensiblement horizontale, en utilisant
pour chaque feuille deux lames qui présentent une
largeur sensiblement égale à celle des feuilles (3) et
une taille, une position et un mouvement tels que les
pointes de leurs surfaces de coupe se rejoignent
sensiblement au centre du flux de plastique fondu.

4. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce que le refroidisse-
ment a lieu par contact direct avec le dispositif de
refroidissement qui présente une surface traitée.

5. Procédé selon la revendication précédente, carac-
térisé en ce que le dispositif de refroidissement est
fermement fixé aux lames (2) réalisant l’opération
de découpe transversale.

6. Procédé selon l’une quelconque des revendications
1 à 4, caractérisé en ce que le dispositif de refroi-
dissement est déplacé par un actionneur, le mouve-
ment du dispositif de refroidissement et celui des
lames étant commandés par des actionneurs diffé-
rents.

7. Procédé selon l’une quelconque des revendications
précédentes, caractérisé en ce que le dispositif de
refroidissement comporte deux barres (6) par feuille.

8. Procédé selon la revendication précédente, carac-
térisé en ce que les barres (6) peuvent être dépla-
cées soit par rotation, soit par un mouvement linéaire
suivant celui du flux de plastique fondu.

9. Procédé selon la revendication précédente, carac-
térisé en ce que le refroidissement a lieu après la
découpe et en ce que le dispositif de refroidissement
est utilisé pour serrer les bords inférieurs des nou-
velles feuilles tout en les refroidissant et en suivant
leur mouvement.

10. Equipement destiné à fabriquer un corps creux en
plastique par moulage de deux feuilles (3) de plas-
tique fondu après une opération de découpe trans-
versale, comportant un moule doté de deux cavités
(4),
caractérisé en ce qu’il comporte de plus deux la-
mes mobiles (2) et deux barres (6) de refroidisse-
ment qui sont également mobiles, les lames (2) et
les barres (6) présentant une géométrie appropriée
pour pouvoir, respectivement, découper transversa-
lement un flux de plastique fondu, et refroidir la partie
inférieure des feuilles avant, pendant ou après l’opé-
ration de découpe transversale.
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