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(57) Abréegée/Abstract:

The present invention relates to an Integrated system apparatus for production of composites, encompassing at least or
polyurethane unit (I) with a mixing head (6) for mixing of a polyol component and of an isocyanate component, at least or
plastifying and injection unit (lll), which Is suitable for the melting and subsequent Injection of a thermoplastic material, and or
clamping unit (ll), designed to receive at least one mould (4, 4', 4"), where the plastifying and injection unit (lll), and also the
polyurethane unit (I), can introduce the material that they are required to process in each case Into a mould cavity of the mould
recelved within the clamping unit (Il). In order to implement a unitary strategy of control and regulation, and a unitary approach to
operation of this type of integrated system apparatus, a single central control unit (16) for the entire system, and at least one shared
supply device (11, 12) are proposed, the central control unit (16) having connection at least with the at least one supply device (11,

12), and the at least one shared supply device (11, 12) providing shared supply to at least the polyurethane unit (I) and the
plastifying and injection unit (Il).
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Abstract

The present invention relates to an integrated system for production of composites,
encompassing at least one polyurethane unit (I) with a mixing head (6) for mixing of a
polyol component and of an isocyanate component, at least one plasticizing and
injection unit (II1), which is suitable for the melting and subsequent injection of a
thermoplastic material, and one clamping unit (ll), designed to receive at least one
mold (4, 4', 4'), where the plasticizing and injection unit (lll), and also the
polyurethane unit (1), can introduce the material that they are required to process In
each case into a mold cavity of the mold received within the clamping unit (ll). In
order to implement a unitary strategy of control and regulation, and a unitary
approach to operation of this type of integrated system apparatus, a single central
control unit (16) for the entire system, and at least one shared supply device (11, 12)
are proposed, the central control unit (16) having connection at least with the at least
one supply device (11, 12), and the at least one shared supply device (11, 12)
providing shared supply to at least the polyurethane unit (I) and the plasticizing and

iInjection unit (11).
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Description

Title
INTEGRATED SYSTEM FOR PRODUCING COMPOSITES

The present invention js directed to an integrated system for producing composites.

"The production of plastic ‘oomposites, in particular composites made from a

combination of a polyurethane material with a thermoplastic material, is known in the

art. -Reference Is made here to DE 196 548 54.

However, in combined systems used to date, the different units are arranged side-by-
side and are actually operated sep'arately. For example, a polyu‘rethane plant with its
own supply and controller is typically placed next to a conventional injection molding
‘machine which also has its own supply and controlier for producing a PUR
fher_moplasti(: composite from a material combination of a polyurethane material with

a thermoplastic material. As disclosed in DE 196 548 54, the various hydraulic
systems, electric supply units and controllers can be conditionally connected with one

~another. However, in most cases, separate controllers must be operated. The

documentation for the data '_ sets and the machine parameters is generally aiso

‘separately maintained.

This is .the case because these entirely different machines and plants, such as

injection molding machines and PUR-(polyurethane-) plants, have difterent control

and supply requirements. There are significant differences between the hardware

components and the volume of software of injection molding machines and PUR

plants.

Because of the separate controllers and supply units, different replacement parts

must be inventoried for each system. Moreover, an interface hetween, for example,
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an injection molding machine and a PUR plant is also limited to the exchange of only
a small number of essential signals and parameters. The functions of the respective
controllers must typically be monitored separately; likewise, the entire plant must in

most cases also be operated separately.

This complicated the operation so that the plant can be operated only by well-trainea

nersonnel. The control philosophy which is tailored to the various units must also be

considered, which makes operating and monitoring the plant more difficuit.

Some embodiments of the present invention may implement a uniform control
concept as well as a uniform operating philosophy for a plant that produces such

composites.

According to one embodiment of the present invention, there Is provided an
integrated system for producing composites, comprising at least one polyurethane
unit with a mixing head for mixing a polyol and an isocyanate component, at least one
plasticizing and injection unit suitable for melting and subsequently injecting a
thermoplastic material, and a clamping unit configured for receiving at least one mold,
wherein both the plasticizing and injection unit and the polyurethane unit are
configured to introduce the material to be processed by the respective unit into a
mold cavity of the mold received in the clamping unit, as well as a single central
controller for the entire system, wherein a common hydraulic supply device and a
common electric supply system are provided, the central controlier is connected {o

the common hydraulic supply device as well as to the common electric supply

system, and the common hydraulic supply device as well as to the common electric

supply system jointly act on the polyurethane unit as well as on the plasticizing and

injection unit.
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According to the core éoncept of the present invention, only a singke central controlier
is provided for the entire integrated system. In addition, at least one common supply
device is provided which is connected with the central controller. The at least one

common supply device supplies jointly at least the polyurethane unit (PUR unit) and

the plasticizing and injection unit.

This is a deviation fro-m'the conventional strategy of operating the separate units,
such as the polyurethane unit and the plasticizing and injection unit separately.
Instead, with the overall integrated control, the at least one common supply device
can be operated with a unifdrm documentation using a common controller. In

addition, a truly integrated plant consisting of a PUR unit and an injection molding

unit can be established for the first time.

The supply device can be a common hydraulic supply device, a common pneumatic

supply device and/or an electric supply system. The different components of the

integrated system, such as thé'polyurethane unit, the plasticizing and injection uni

2a
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and the clamping unit each include a plurality of drives, switching and adjustment

possibilities, which are supplied with the corresponding supplies by the common

supply devices.

The plasticizing and injection unit requires at least for the rotation of plasticizing
screws a rotary drive, which may be implemented hydraulically, electrically and less
frequently also pneumatically. The injection unit also works predominately
hydraulically or electrically. The central controller can directly control the metered
supply of material to a plasticizing unit in order to attain the desired volume flow of
material into the plasticizing unit. The injection unit is typically also pressed against
the platen or a mold during the injection process, wherein the clamping force Is
predominantly also realized with a hydraulic or an electric drive. Other loads can be
energized in addition to these drives, such as a heating device, a switching device or

drive source.

During opening or closing, the clamping device is mostly operated electrically or
hydraulically. The clamping pressure is often applied hydraulically, or when using a
toggle lever, also electrically. In addition, ejector devices are located in the region of
the clamping unit, which are also operated electrically or hydraulically, optionally also
pneumatically. Moreover, core pullers should also be mentioned in the context with
molds, which are also mostly operated hydraulically or pneumatically. Also
mentioned should be temperature control devices in the region of the mold, which

also need to be controlled and operated.

On the side of the polyurethane device, the mixing heads can be operated
hydraulically or electrically. Also provided are pumps for supplying the polyurethane

components to the mixing head, which are normally operated electrically.

This is only a selection of the different operating requirements of the respective

elements and drives of the units of an integrated system. These examples illustrate

the multitude of possible different combinations.
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It is an object of the present invention to provide for the entire system only a single
common supply device of a certain type, meaning for the hydraulic and/or for the
pneumatic and/or for the electrical unit. Two different hydraulic supply devices, two
different pneumatic supply devices or two or more different electrical supply devices

can then be eliminated, which also reduces the maintenance requirements.

The respective common supply devices are connected with a central controller, which
then controls the entire system and therefore also obtains by way of the different

sensors also an overview over the various processes running in the system.

The central controller is connected to the supply devices not only for the purpose of
operating the supply devices, but the central controller can also be directly connected

to individual components of the polyurethane unit, of the plasticizing and injection

unit, of the clamping unit and of other units.

An integrated system for producing a composite, in particular a composite made of
polyurethane and thermoplastic, can be include a clamping unit, one or more
plasticizing and injection units for producing one or more thermoplastic components
or one or more thermoplastic layers, in part with different materials and one or

several polyurethane units for producing one or more PUR components or layers.

The polyurethane unit can include a metering module for a measured addition of

liquid polyurethane components, such as polyol and isocyanate and optionally other
additives, a mixing head for mixing the polyurethane components. Optionally, one or
more dye modules for separate dye metering can be integrated in the polyurethane
components. Optionally, a gas metering station can be added for supplying gas to

one or several of the polyurethane components or of the polyurethane mixture.

As the polyurethane material can generally strongly adhere to the walls of the cavity,
the walls can advantageously be wetted with a release agent before the polyurethane

mixture is introduced. For this purpose, a device for introducing such release agent
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Is advantageously provided. The device may include, for example, a robotic arm with
a rinsing nozzle on its front end, which can optionally be moved across the cavity wall

using the robotic arm.

Depending on which drives are implemented hydraulically, the common hydraulic
supply device can be designed to operate the clamping unit, the polyurethane unit,
the plasticizing and injection unit, the PUR mixing head, the different pressing
devices, the gas metering station or the dye modules. If the different drives are
operated pneumatically, then the common pneumatic supply device can be
configured to also control the clamping unit, the plasticizing and injection unit, the
pressing units, the polyurethane mixing head, the gas metering station, the dye
modules or the device for applying a releasé agent. This applies similarly to the

entire electric system, if the system includes individual electric drives or electric

switching and adjusting elements.

The polyurethane mixing head should be able to move towards and away from the
clamping unit or the mold. Advantageously, a mounting and travel device with at
least the PUR mixing head is provided. The mounting and travel device makes it
easler to handle the PUR mixing head in the overall system. The PUR mixing head
can be docked and pressed onto a sprue channel of a mold by a pressing device, for
example a hydraulic or pneumatic cylinder or also an electric motor. In addition, the
mixing head can be lifted from the mold after each cycle or only at specified times,
which facilitates cleaning of the polyurethane sprue region. The PUR mixing head
can also be tested with the mounting and travel device directly on the machine
without having to remove the mixing head. If the PUR mixing head is retracted, PUR
empty charges can be performed. The mixing chamber nozzles of the mixing head
are then also easily accessible. The mixing chamber nozzles which need to be
changed according to the production parameters can then be exchanged directly on
the machine without having to completely dismantle the PUR mixing head. If,
depending on the application, different PUR mixing heads are to be used, then an
adapter plate can be provided which is preferably applied on a standard housing of a
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clamping unit. A two-component injection molding machine can thereby be flexibly
configured for processing with a PUR processing unit, wherein the second

plasticizing and injection device only needs to be exchanged for a PUR unit.

Advantageously, the PUR mixing head can be mechanically locked on the mold. If a
malfunction or an unexpected event occurs during the PUR injection cycle, the mixing

head can then not be pushed out of its position.

The polyurethane mixing heads typically include a mixing chamber piston and
frequently also a cleaning piston, which are frequently controlled hydraulically by a
hydraulic system of a metering device. In conventional PUR units, the hydraulic
valves required for switching are frequently obstructed in the region of the metering
device and connected with long hydraulic connecting lines with the mixing head. This
poses a problem for a precisely controlled timing of the mixing piston and the
cleaning piston, because the long hydraulic lines make a precise control more difficult
(e.g., problem of “hose breathing” due to trapped air in the lines). With the integration
into the overall system, the control valves can now be placed directly in the region of
the mixing head, allowing for very short control lines. This increases the system
pressure, because of the pressure loss in the short lines can be kept small. The
frequently cumbersome venting of the mixing head hydraulics is also eliminated. In
addition, the mixing head hydraulics can use small and compact quick-connect

systems.

The common hydraulic supply device can be implemented with separately operating
system circuits. At least one system circuit should be used here for the polyurethane

unit and another system circuit for the plasticizing and injection unit.

As an alternative to hydraulically operated polyurethane mixing heads, this
component can also be operated solely electrically. For example, the mixing chamber
piston and the optional cleaning piston can be directly controlied by electric motors,
preferably by so-called high torque electric motors. The PUR mixing head would
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then no longer include hydraulic components. A control with electric motors
significantly improves the precision with which the piston can be controlled, In
particular with respect to positioning accuracy and velocity control. The precise
control with electric motors would then also allow control of cleaning piston in the
PUR mixing head as a function of the distance during the injection process (charge).
The cleaning piston can then be precisely opened and closed as a function of the
position during the entire PUR charge, which allows control of PUR mixing during a

charge. This is also not possible with today’s conventional hydraulic controls.

By employing electric motor for operating the PUR mixing head, the cleaning piston
can be controlled as a function of the pressure during the charge, for example, by
measuring the torque on the electric motor. The cleaning piston can be opened anad
closed depending on the counterpressure in the cleaning chamber during the charge
process, allowing control of PUR mixing during the charge. This is also not possible

with today’s conventional hydraulic controls.

The cleaning piston in the PUR mixing head can also be controlled during the charge
as a function of the velocity based on a velocity control of the electric motor. The
cleaning piston can thus be controlled as a function of the velocity when a charge Is

supplied.

It is understood that several plasticizing and injection devices can be combined with
several polyurethane units. These different units can be placed around the clamping

unit at conventional locations (piggyback, vertical, L-position, etc.).

The PUR unit can also be arranged at different positions with respect to the clamping
unit and the plasticizing and injection unit. For example, as described below, the
PUR unit can be attached - in relation to the clamping unit - opposite to the
plasticizing and injection unit. The PUR unit can also be attached on the same side
as the plasticizing and injection unit, for example in a piggyback configuration. The

PUR unit can also be arranged above, below, or on the side of the clamping unit,
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either associated with a fixed platen, a movable platen or an intermediate platen.
With this arrangement, the PUR unit can be mounted directly on the platen or

intermediate platen or on a frame that is fixed or movable with respect to the platen

or the intermediate platen.

The clamping unit itself can be implemented in many ways. Minimally, two platens
are provided on which the mold halves are mounted. These two platens must move
towards each other or away from each other for opening and closing the mold. For
example, in one embodiment, an intermediate platen, in particular in form of a
horizontally or vertically rotatable turning plate, is arranged between the two platens.
With such an arrangement, two molds forming different cavities can be received In
the clamping unit, wherein a thermoplastic body can be formed in the first cavity and
a PUR coating can be formed in the second cavity. It will be understood that more
than two platens may be associated with a horizontally rotatable turning plate, so that
a corresponding number of molds can be placed. The clamping unit can also include
a rotary table arrangement, which can be mounted on to or integrated in a platen, so
that one or more mold halves can be rotated. Such rotary table arrangements are
known in the art. Alternatively or in addition to the rotary table arrangement, a linearly
movable table may be implemented, wherein the mold halves can be moved In a
lateral direction. The clamping unit can also include an indexing plate allowing

movement of the mold regions.

One or more dye modules can be placed directly adjacent to the polyurethane mixing
head for the purpose of dye metering. The dye lines can then be kept short, enabling
a simple and quick change of the dye modules. The short dye lines also improve the
precision and reproducibility of dye metering. Moreover, a dye change requires less

cleaning due to the short length of the dye lines.
The clamping force on the mold can also be controlled as a function of certain

parameters. For example, the clamping force can be controlled as a function of the

PUR injection pressure in the mixing head. For example, venting at the beginning of

oo mA s wm S S RON ;
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a charge can be supported with a low clamping force. At the end of the charge,

when the maximum pressure is reached, the clamping force can be increased to a

maximal value in order to prevent overspraying.

Another advantage is temperature control of the mold during the operation of the
polyurethane unit. For example, the temperature of the mold can be kept low when
polyurethane is introduced. Low temperatures significantly delay the onset of the
immediately starting cross-linking reaction. As a result, the filling process can be
performed more slowly and at a lower pressure. The low pressure also prevents
overspraying of the cavity. At the end of the charge, the mold is abruptly heated,

thereby still achieving a rapid reaction time.

The disclosed integrated system can be flexibly employed. For example, parts of the
PUR unit can also supply another integrated plant. For example, the containers for
the PUR starting materials, the pumps, the metering module, etc., can also be used

for other integrated systems which each have an corresponding mixing head.

The PUR mixing head could also be removed as needed and operated separately.
Likewise, if required by the application, the mixing head or the plasticizing and
injection unit can be operated separately, while the respective other system part Is
deactivated. Moreover, the plasticizing and injection unit and the PUR unit can be
operated in a master-slaves mode, wherein several plants may be controlled or
regulated with a synchronous cycle. The plasticizing and injection unit can then

operate, for example, as a master.

An exemplary embodiment of the present invention will now be described in more

detail with reference to the appended drawings.

Figure 1 shows schematically a side view of an integrated system according to the

invention,
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Figure 2 shows an enlarged view of the mounting and travel unit of the integrated

system of Figure 1, and

Figure 3 shows a top view of a modified integrated system, wherein the clamping

unit is now impiemented with a turning plate.

Figure 1 shows a schematic diagram of an integrated system according to the
invention, which can be used in conjunction with FIGS. 2 and 3 to describe the core
concept of the present invention. However, the present invention is not limited to this

embodiment.

The integrated system includes essentially three large areas, namely a polyurethane

unit 1, a clamping unit Il, and a plasticizing and injection unit Ill.

The plasticizing and injection unit lll is implemented in a conventional manner, and
includes a plasticizing screw (not shown in detail) which is rotatable and moveable
recelved In a plasticizing cylinder. The plasticizing unit (also reference symbol 3) is
received on a machine bed which also supports the clamping unit ll. An electric drive
IS arranged on the rear end (in Fig. 1 the right end) of the plasticizing and injection
unit lll, which rotates the plasticizing screw and also moves the plasticizing screw

back and forth (drive for the injection).

Starting material for the plasticizing and injection unit 1l is introduced via a feed
hopper. This material is subsequently melted and — when sufficient molten material
has accumulated in an antechamber of the screw — injected into a cavity of a closed
moid 4. In the present exampie, Only a single drive is indicated in the plasticizing and
injection unit [ll. However, a number of additional drives can be provided, such as a

drive for pressing the unit against a mold.

The clamping unit Il according to Fig. 1 includes two platens 1 and 2. with a

respective mold half of mold 4 mounted on each of the platens 1, 2. In the present

10
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example, the platen 2 shown on the left (in Fig. 1) is configured for back and forth
movement, so that the mold 4 can be closed and opened by moving this platen 2. A

cavity is formed in the mold 4, in which the thermoplastic material can be injected

when the mold is closed.

The polyurethane unit | is shown in the left part of Figure 1. It includes a PUR mixing
head 6 which is connected via component lines 8 with the metering module for the

polyurethane components. The metering module is in turn coupled to two containers

10 for the polyurethane components polyol and isocyanate.

In the present example, the mixing head is arranged on a mounting and travel device
18. which can be moved on a platform 20 towards the front (towards the platen 2)
and back (away from the platen 2). The platform 20 is fixedly connected to the
movable platen 2. The mounting and travel device 18 also receives the control
module for the PUR mixing head, which is interposed between the component lines
and the mixing head 6 and performs a switching function for supplying the

polyurethane components to the mixing head 6.

The mounting and travel device 18 is connected via an intermediate drive 21 with the
movable platen 2 so that during operation of the drive 21, the mounting and travel
device together with the mixing head 6 arranged thereon can be moved toward and
away from the platen 2. The drive 21 is also configured so that the mixing head 6 can
be pressed against the mold half of mold 4 in the region of the polyurethane sprue 9.
The hydraulic drive 21 in the present embodiment is hence configured with a
piston-cylinder drive unit, wherein one end is attached to the platen 2 and another

end to the mounting and travel device.

The integrated system according to the invention illustrated in Figure 1 includes a
central controller 16 as well as a common hydraulic supply device 11 and a common
electric supply unit 12. Both the hydraulic supply device and the electric supply unit

are connected directly to the central controller 16 from which they receive

11
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corresponding control commands. The central controller 16 is also directly, but
separately connected to the different components which it also controls directly. In
the present example, the central controller 16 is directly connected to the metering
module 9 and the actuator module 7. Additional control and switching elements can
receive control commands directly from the central controller 16. The central
controller 16 can also be connected to sensors for receiving information. However,

such sensors and connections are not illustrated herein.

The common hydraulic supply device 11 is also connected with the actuator
module 7 and the metering module 9. Not illustrated are additional connections, for
example to the drive of the clamping unit 2 or to the ejector for the clamping unit or

possibly to the plasticizing and injection unit 3.

The common electric supply unit 12 is in the present embodiment connected to the

metering module 9 and the drive for the plasticizing and injection unit 3.

The integrated system can now be controlled, operated and monitored by a single
central controller 16, so that a uniform operating philosophy for the entire system can
be realized. Moreover, a single hydraulic supply device and electric supply unit Is
required and not different, separate hydraulic and electric supply devices, as with

conventional systems.

Figure 2 shows again a part of the integrated system depicted in Figure 1, wherein
the region of the mounting and travel device is schematically illustrated in the upper
left part of Fig. 2 on an enlarged scale. It is evident that the mixing head 6 together
with the actuator module for the polyurethane mixing head is releasably attached on
the adapter 19 with a coupling. By using the adapter 19, different types of mixing
heads can be directly coupled with the mounting and travel device 18. The

integrated system can hence be flexibly employed.

12
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Figure 3 shows a schematic top view on a modified integrated system, wherein unlike
in the system depicted in Figure 1, a turning plate rotary device 30 is arranged
between the two platens 1' and 2’ of the clamping unit |I'. Molds are arranged
between the platen 1’ and the turning plate 30 as well as between the platen 2" and
the turning plate 30. The molds can be closed by moving the movable platen 2" and
the turning plate 30 towards the platen 1" and can be opened by moving in the
opposite direction. With the system shown in Figure 3, thermoplastic materials
coated with polyurethane can be cyclically formed, wherein, in a first step, a
thermoplastic product is formed in the mold 4”. After the clamping unit II' is opened,
the turning plate is rotated by 180°, wherein the molded thermoplastic part produced
in the cavity of the mold 4” is carried along in the mold of the turning plate, and the
clamping unit is closed again. By suitable designing the mold half of the mold 4' on
the side of the platen, a cavity (an enlarged cavity) is formed between the
thermoplastic product remaining in the turning plate and the other cavity wall, in
which the polyurethane material is then injected into a cavity between the mold and
the thermoplastic product received in the cavity by way of the attached mixing
head 6. The thermoplastic product is then overflooded or coated and a multilayer

part consisting of a thermoplastic material and a polyurethane surface is formed.

With the present invention, an integrated system with a polyurethane unit and a
plasticizing and injection unit can be operated with a single, common hydraulic
system or a single common electrical system. This provides substantial cost and
space savings compared to conventional systems which each have their own
hydraulic systems and electrical supply units. By reducing the number of
components and the common use of hydraulic, electric, pneumatic and control
modules, a significant cost advantage is attained. This also simplifies the operation
by a uniform control concept, which reduces expenses for training personnel. The
extensive cooperation also improves process control and process precision, which
enhances stability. Finally, less waste is generated during production and energy

consumption is also reduced.

13
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List of Reference Symbols

fixed platen

movable platen

plasticizing and injection unit

mold

sprue for PUR injection

PUR mixing head

control module for PUR mixing head

component lines for polyol and isocyanate components
metering module for polyol and isocyanate components
container for polyol and isocyanate components
common hydraulic system for PUR unit and plasticizing and injection unit
common electric unit for PUR unit and plasticizing and injection unit
hydraulic supply line for metering and actuator module
electric supply line for PUR unit

control line for electric and hydraulic supply

common controller

control line for metering and actuator module

mounting and travel device for PUR mixing head
adapter for PUR mixing head

platform

drive for mounting and travel device

turning plate

14
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- CLAIMS:

1. Integrated system for producing composites, comprising

- at least one polyurethane unit with a mixing head for mixing a polyol

and an isocyanate component,

- at least one plasticizing and injection unit suitable for melting and

subsequently injecting a thermoplastic material, and

- a clamping unit configured for receiving at least one mold, wherein
both the plasticizing and injection unit and the polyurethane unit are configured to
iIntroduce the material to be processed by the respective unit into a mold cavity of the

mold received in the clamping unit, as well as
- a single central controller for the entire system,
wherein

a common hydraulic supply device and a common electric supply

system are provided,

the central controller is connected to the common hydraulic supply
device as well as to the common electric supply system, and the common hydraulic

supply device as well as to the common electric supply system jointly act on the

polyurethane unit as well as on the plasticizing and injection unit.
2. Integrated system according to claim 1,

wherein
a common pneumatic supply device is additionally provided.
3. Integrated’system according to claim 1 or 2,

wherein

15
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at least one of the supply devices also acts on the clamping unit.

4. - Integrated system according to any one of claims 1 to 3,

wherein

the central controlier is configured to control the polyurethane unit and

5 the'plasticizing and injection unit.

10
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5. - Integrated system according to claim 4,
wherein

the central controller is configured to directly or indirectly control the

clamping 'unit.
6. - Integrated system according to any one of claims 1 to 9,
wherein

the polyurethane unit comprises a metering module, which is acted on

by the central controller and/or the at least one supply device.
7. | Integrated system according to any one of claims 1 to 6,

wherein

the polyurethane unit comprises at least one mixing head, which can

preferably be exchanged with an adapter device.
8. Integrated system according to any one of claims 1 to 7, |

wherein

at least the PUR mixing head is arranged on a travel device which Is

configured to be movable back and forth relative to a mold.
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9. ' Integrated system according to claim 8,
wherein

the travel device is coupled to a travel device for back-and-forth

movement, wherein this drive Is acted upon by a supply device.
10. - Integrated system according to any one of claims 1 to 9,
wherein

the polyurethane unit comprises at least one dye module which is
configured for metered addition of a dye to the polyurethane components or to the

mixture of polyurethane components.
11. Integrated'system according to any one of claims 1 to 10,
wherein

the polyurethane unit comprises at least one gas metering station,
which is configured for metered addition of a gas to the polyurethane cbmponents or

to the mixture of polyurethane components.
12. Integrated system according to any one of claims 1 to 11,

wherein

' a device is provided for introducing a release agent on a surface of a
mold half.

13. Integrated system according to any one of claims 2 to 12,

wherein

the common pneumatic assembly acts upon at least two units selected

from the group consisting of the clamping unit, the plasticizing and injection unit, the
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polyurethane unit, the travel device, the gas metering station, the dye module, and

device for applying the release agent.

14. Integrated system according to any one of claims 1 to 13,
~ wherein

. 5 | the common hydraulic supply device acts upon at least two units
selected from the group consisting of the clamping unit, the plasticizing and injection

unit, the polyurethane unit, the gas metering station, the dye module and the travel

device.

19. - Integrated system according to any one of claims 1 to 14,

10 wherein

_ the common electrical system acts upon at least two units selected from
the group consisting of the clamping unit, the plasticizing and injection unit, the
polyurethane unit, the travel device, the gas metering station, the dye module, and

the device for applying the release agent.
15 16. Integrated system according to any one of claims 1 to 15,

wherein

| the central controller directly acts upon at least two units selected from
the group consisting of the clamping unit, the plasticizing and injection unit, the
polyurethane unit, the travel device, the gas metering station, the dye module, ana

20 the device for applying the release agent.

17. Integrated system éccording to any one of claims 1 to 16,

wherein
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the polyurethane unit comprises a pressing device for pressing the
mixing head against a mold, wherein the pressing device is operated hydraulically,

pneumaticavlly, or electrically.
18. Integrated system according to any one of claims 1 to 17,
wherein

a locking device Is provided for mechanically releasably coupling the

PUR miking head to a mold or a platen.

19. Integrated system according to any one of claims 1 to 18,

wherein

the common hydraulic supply device has at least two separate system
circuits, of which one system circuit is associated with the polyuréthane unit and

another system circuit is associated with the plasticizing and injection unit.
20. lntegrated system according to any one of claims 1 to 19,
wherein
- the PUR mixing head is exclusively electrically driven.

21. Integrated system according to claim 20,

wherein

a mixing chamber piston and/or a cleaning piston of the mixing head is

driven by an electric motor.
22. Integratedosystem according to claim 21,

wherein
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the electric motor can be or is connected with the PUR mixing head by

way of a quick-action coupling system.
23. ‘ Integrated system according to any one of claims 20 to 22,

wherein

a device for measuring the torque of the electric drive is provided and

that a signal from this measurement device can be supplied to the central controller.
24. o Integrated system according to any one of claims 22 to 23,

wherein

a device Is provided for measuring the speed of the electric drive and

that a signal from this measurement device can be supplied to the central controller.
25, - Integrated system according to any one of claims 1 to 24,

wherein

the clamping unit has an intermediate plate in the form of a rotatable

turning plate.
26. | Integrated system according to any one of claims 1 to 25,
wherein

the central controller is configured for controlling the clamping force of

the clamping unit.
27. Integrated system according to claim 26,

wherein

the central controller is configured for controlling the clamping force as

a function of the PUR injection pressure.
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28. ~ Integrated system according to any one of claims 1 to 27,

- wherein

a temperature control device is provided for the at least one mold,
wherein the temperature control device is connected with the central controller, and

the ‘central controller is configured for acting on the temperature control device.
29. Integrated system according to claim 28,
wherein

the central controller is configured for controlling the temperature as a

function of the PUR fill of a mold cavity.
30. Integrated system according to any one of claims 1 to 29,
~ wherein

at least one platen of the clamping unit is implemented as a rotatable

platen or includes a rotatable platen.
31 .' Integrated system according to any one of claims 1 to 30,

- wherein

the clamping unit comprises a device in form of a sliding table to enable

lateral displacement of mold halves.
32. Integrated system according to any one of claims 1 to 31,

~ wherein

the clamping unit comprises an indexing arrangement for deploying and

displacing mold regions of a tool.
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33. Integrated system according to any one of claims 1 to 32,

wherein

the mounting and travel device for the PUR mixing head is mounted in
relation to the clamping unit on the same side as the plasticizing and injection unit, on
the opposite side of the plasticizing and injection unit, above the clamping unit, on the

side of the clamping unit, below the clamping unit, or below an intermediate plate.
34. | Integrated systém according to any one of claims 1 to 33,
wherein
componehts from the PUR unit are used for supplying another unit.
35. Integrated system éccording to any one of claims 1 to 34,
. wherein

the common controller is configured to form a master-slave controller,
so that the PUR unit can be controlled or regulated synchronously with the operating

cycle of the plasticizing and injection unit.

22



CA 02644229 2008-08-28

007/101738 PCT/EP2007/050408
02

| a
. .... .
“......
.’..
n...'
o®
.'...
»

0$00000 06 0°

o
- -

A - ar v |

1

-

: ey et
R Tl

. --m-.?c-v-v“.’-.'
FLETT ZTREET TN

. e -
e s . NS iyt w3 S iy p L e

o '.i

P
a' .'1

. e

Tt yicemd v rma = An ad e

||
"
|
B
|
=
|
=
=
|
||
=
n
-
||
»n
a

’ MESEREEAESRENES

Tl Nt N4y
R T v i it

T y -
‘ - Ve ey e o
CAl vt 4 VAN Skt o', A w b Lk

TN T T TN
. A <

LN . .

Siar

RE »
TS P 7



f . vwrs

CA 02644229 2008-08-28

WO 2007/101738 PCT/EP2007/050408

.
wrean?s? .
.l".' .
LSRR o]
Eririaea
2..?‘:3, - :s
BN Yo
R AL R )
R Tt
. AT AN
,t."u's)u;\:'.*r'~§
,‘1.‘1:':,:.11 3,.:&
b SRl i A ? N
LRl dre =
4
'......
wadhs £ Ay Ny :_*frft‘w':"\f‘.‘.":f*’-:')_
A i o s : : .
> ' « L " a - .
punntt® - e: : : . . Y g .
N e y AT f g b
R N A . A ' . % P O T | R
w908 :
= .
3
:
£ -
o .
]
. "’.
[t :
..
»
o .
g
.. -
.‘
o~
v
. .
o =
& M _ , T
.. .L.._x N S -ASjc-. . . N
r'a +rgs 42 we vy _ _ .
o .
- - \
". H
PSS aTOPREnAASOPOARRDBOGRES SUEDPPIPEROWDP :
¢ .
., -
T -
’ -
; -
- E .
¢ .
5 '
¥

Ja|repree; yusge
. .

Rl
17y

.

.“.

r-te

-

R aTh ab ol
wld At s=-re gt

e e A

....-......‘..i....l‘....I..I..I*.D.:

..........C.‘.l..'.III"l.!l'.!....l.l.l*...‘

3 » » )
K - -
: - '
= &
; ¢ ¥ .
h 4 a
™ L d .
: 3 !
) Iy
.. : l‘\'v\ Lty « bl S : :. !
. S s Q '
. * .
‘» & .'.
s s 3 . -
» ’. .
: » % )
» 4 .
~ . 0 :
»
& a
» s &
. & - - .
b ™ - .
4 ssapaSsranes .
. 4
. .
a
v
- .
: tehaseqgny Sabkeabvesrenwy
=
4
L )
L J
-
-
»

' ' = 5 ; e i A Vi R L L




WO 2007/101738

CA 02644229 2008-08-28

<

o & ANy
F nwraa

C TN

ey T D s A R e L
AL AL

e #
-

. .

.

Qv a4 N

M-ﬂﬁblg..“

3L AT A A e T,
" % .;‘..’\; 5:'1..:'_;.\ O

BT

sdddheornprusceavinivesneare

AN TP T R ST SN W Ay ke ke by g
L L e LA .

LR

3 uw’d

-y

'y
e IR I

s\\“ i L LR W K

h

PCT/EP2007/050408




12

—

L

ot AL Lo dhiu
,..h... ad? e
Rhad-d i .
NE BN

S
AN

- .u .M

b V2
S 4
3

"
A

.

DRI

v AN p A T st AN VT TR

11

. - .
—r B s e -
o e A AN R A, A

s

Ay
2
e



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - abstract drawing

