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(57) Abréegée/Abstract:

The Invention relates to a closing device on a hydraulically operating plastic injection moulding machine, comprising at least one
pressure cylinder unit (10) which Is used to build up a locking pressure, a drive cylinder which Is accommodated In the pressure
piston (13) of the pressure cylinder unit and used to close the injection mould, In addition to a compensating cylinder (30) which
receives or discharges a hydraulic medium coming from said pressure cylinder unit. The drive cylinder (20) Is arranged
concentrically with respect to the centre axis (m-m) of the pressure cylinder unit (10). The compensating cylinder (30) Is also
arranged concentrically with respect to the centre axis (m-m) of the pressure cylinder unit (10). This results In a space-saving
structure which meets the requirements in terms of precision for the production of moulded articles.
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ABSTRACT

The invention relates to a closing device on a hydraulically operating plastic
injection moulding machine, comprising at least one pressure cylinder unit
(10) which is used to build up a locking pressure, a drive cylinder which is
accommodated in the pressure piston (13) of the pressure cylinder unit and
used to close the injection mould, in addition to a compensating cylinder (30)
which receives or discharges a hydraulic medium coming from said pressure
cylinder unit. The drive cylinder (20) is arranged concentrically with respect to
the centre axis (m-m) of the pressure cylinder unit (10). The compensating
cylinder (30) is also arranged concentrically with respect to the centre axis (m-
m) of the pressure cylinder unit (10). This results in a space-saving structure
which meets the requirements in terms of precision for the production of

moulded articles.
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CLOSING DEVICE ON A PLASTIC INJECTION MOULDING MACHINE

Field of the invention

The invention relates to a closing device on the mould closing unit of a plastic

injection moulding machine for processing plastics materials and other

plasticizable substances.
Prior art

Such a closing device is known from DE 36 44 181 C1. In a pressure cylinder,
which is disposed symmetrically relative to an axis of symmetry of the mould
closing device, a drive cylinder is disposed in the piston of the pressure cylinder.
The pressure piston of the pressure cylinder is displaceable jointly with the
movable mould carrier. Likewise, the piston rod of the drive cylinder is disposed in
a stationary manner. Two compensating cylinders are disposed diametrically
relative to the pressure cylinder and are in open communication with the low-
pressure chamber of the pressure cylinder. During the closing movement,
hydraulic medium is transferred from the compensating cylinders and from the
low-pressure chamber to the high-pressure chamber, which then applies the force
for keeping the mould closed. In the case of such an embodiment, however, the
volume of the compensating cylinders is limited and, in order to ensure a
symmetrical force introduction, an appropriate amount of precision work is

necessary.

To apply greater forces, a closing device is known from DE 38 44 432 C1, wherein
at least two pressure cylinders are disposed symmetrioally relative to the central
axis. Furthermore, the drive cylinder is disposed centrally and lies in the
compensating cylinder. In practical usage with delicate injection moulded parts,
nowever, It has in fact become apparent that, despite the symmetrical disposition
of the pressure cylinders, irregularities in the build-up of the pressure for keeping
the mould closed may occur in certain circumstances, above all after an
appropriate service-life of the machine, such irregularities affecting the precision

of the injection moulded parts.

In the case of a closing device known from EP 0 281 329 A2, a drive cylinder is

disposed in the pressure piston of a central pressure cylinder. Volume, expelled
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by the pressure piston, is transferred to a compensating cylinder, whereby
pressure piston and piston of the compensating cylinder are guided jointly on the
movable mould carrier. However, the compensating cylinder is situated beneath
the pressure cylinder and, in this respect, is disposed in an asymmetrical manner.
Although the compensating cylinder is a passive cylinder, it Is 'apparent that the
asymmetrical arrangement leads to anl irreqular application of force with the

above-mentioned disadvantages.

It is known, from EP 0 281 330 A2, to stack drive cylinder and pressure cylinder
one inside the other, but to provide no compensating cylinder, though any
expelled hydraulic medium is to be guided over the tank of the machine. This
leads to a regular, considerable exchange of hydraulic medium, on the one hanag,

and this also increases the pressure build-up times, on the other hand.
Summary of the Invention

On the basis of this prior art, the object of the present invention is to provide a
closing device for an injection moulding machine which, whilst having a space-
saving construction meets the demands which are to be made regarding the

precision during the production of injection moulded parts.

Accordingly, there is provided a closing device for a mould closing unit of a plastic
injection moulding machine for processing plastics materials and other
plasticizable substances, said device comprising: at least one hydraulic pressure
cylinder unit for generating a mould closing pressure on an injection mould which
is accommodated in a mould clamping chamber; a pressure piston disposed in the
pressure cylinder unit, a piston rod of the pressure piston is disposed along a
central axis of the pressure cylinder unit, and the pressure piston separates a
high-pressure chamber of the pressure cylinder unit from a low-pressure chamber;
an hydraulic drive cylinder associated with the pressure cylinder unit for closing
the injection mould assembly, which drive cylinder is disposed concentrically
relative to the central axis, and an actual cylinder of the drive cylinder is formed by
the pressure piston of the pressure cylinder unit; and an hydraulic compensating
cylinder associated with the pressure cylihder unit for receiving or respectively
dispensing hydraulic medium, which comes from the pressure cylinder unit or

respectively is to be dispensed to said pressure cylinder unit, and comprising a
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compensating cylinder chamber being in open communication with the low-
pressure chamber of the pressure cylinder unit, wherein the compensating

cylinder is likewise disposed concentrically relative to the central axis.

The closing device is so constructed that the cylinders of the closing device are
stacked one inside the other. All of the cylinders are disposed concentrically

relative to a central axis, so that a force is introduced concentrically relative to this

~ central axis. In consequence, there is no longer an asymmetrical introduction of

force within the closing device, so that a greater level of precision for the injection
moulding machine is ensured. At the same time, the volume of hydraulic medium
required to build-up the pressure for keeping the mould closed is easily available,
since It I1s expelled during the movement from the compensating cylinder chamber
and low-pressure chamber to the high-pressure chamber. In consequence, rapid

pressure build-up times are possible.

A space-saving construction can result from the closing device by having the
appropriate overflow ducts directly provided Iin the respective pistons of the
compensating cylinder and pressure cylinder unit so that additional hydraulic
pipes, which would have an advérse effect on the pressure build-up' times, can be

eliminated.
Short description of the figures

The invention is explained more fully hereinafter with reference to one

embodiment. In the drawings:

Fig. 1 is a side elevational view of a portion of an injection moulding machine

having a mould closing unit disposed on a machine base and provided with an

associated injection molding unit;

Figs. 2, 3 are enlarged longitudinal sectional views through the closing device of

Fig. 1, showing the mould in its opened and closed positions;
Fig. 4 is an enlarged sectional view taken from the central region of Fig. 3; and

Fig. 5 Is a sectional view taken along the line 5-5 of Fig. 2.
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Detailed description of preferred embodiments

The invention is now explained more detailed by way of example with reference to
the accompanying drawings. However, the embodiments are only examples which

should not restrict the inventive concept to one specific disposition.

Figure 1 illustrates the closing device for a mould closing unit F of a plastic injection
moulding machine for processing plastics materials and other plasticizable sub-
stances, such as, for example, pulverulent substances or ceramic substances. The
mould closing unit F is supported on a machine base 64 and includes a stationary
mould carrier 61, a movable mould carrier 60, and a supporting element 62. The
closing device is supported on the supporting element 62, of which device Figure 1
llustrates the externally situated compensating cylinder 30 and the pressure cylinder
11, which serves as the piston for this compensating cylinder. During actuation of the
pressure cylinder unit, which is to be discussed more fully hereinafter, the movable
mould carrier 60 is displaced, whereby it is guided along the guide bars or guide col-
umns 63. An injection mould assembly M is accommodated in the mould clamping
chamber 50 and is cyclically opened and closed as a consequence of the movement
of the closing device. In the closed state, material which has been plasticised by the
injection moulding unit S is injected into the mould cavity of the injection mould as-
sembly M via an opening in the stationary mould carrier 61. In this respect, Figure 1
llustrates the conventional construction of a mould closing unit for a plastic injection
moulding machine. However, other constructions are also possible for the mould
ciosing unit. Thus, for example, in the case of a construction along the lines of DE 36
44 181 C1, the mould closing unit could protrude rearwardly beyond the supporting
element and extend through said unit in a direction towards the movable mould car-

rer.

According to Figures 2 and 3, the closing device has at least one hydraulic pressure
cylinder unit 10 for building-up the pressure, for keeping the mould closed, on the
injection mould assembly M in the closed state thereof. This corresponds to a posi-
tion of the closing device shown in Fig. 3. In the embodiment, only one single pres-

sure cylinder unit 10 is illustrated, the central axis m-m of which is both the central
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axis and the axis of symmetry s-s respectively of the mould closing unit. This has the
advantage of an optimum symmetrical introduction of force on the movable mouid
carrier 60 and, hence, on the injection mould assembly M. However, since the cylin-
ders are totally surrounded circumferentially, the required volumes can be made
available in a space-saving manner. Basically, however, a plurality of appropriately
constructed closing devices may also be disposed parallel to one another, provided
that a correspondingly uniform build-up of pressure is ensured in the individual pres-

sure cylinder units.

A pressure piston 13 is provided in the pressure cylinder unit 10, the piston rod 12 of
which piston is disposed along the central axis m-m of the pressure cylinder unit 10.
According to Figures 2 and 3, this pressure piston 13 separates the high-pressure
chamber 14 of the pressure cylinder unit from the low-pressure chamber 15. Above
all, after the mould has been closed, the pressure for keeping the mould closed is
built-up internally of the cylinder 11 in the high-pressure chamber 14 according to
Figure 3 via the pressure cylinder unit 10. The opening and closing of the injection
mould assembly — whereby the substances of the closing device have to be moved
substantially so that a low pressure is sufficient therefor — are effected via an hydrau-
lic drive cylinder 20 associated with the pressure cylinder unit 10. The drive cylinder
20 Is disposed concentrically relative to the central axis m-m, its actual cylinder being
formed by the piston rod 12 of the pressure cylinder unit 10. In other words, the drive

cylinder 20 lies concentrically in the pressure cylinder unit 10.

To close the mould, hydraulic medium is supplied to the cylinder chamber 26 via an

hydraulic pipe in the form of the bore 24 and, to open the mould, hydraulic medium is

transferred to the cylinder chamber 27 via an hydraulic pipe, which is disposed in the
piston rod 12 of the pressure cylinder unit and is in the form of the bore 25. So as not
to pump the hydraulic medium, which is expelled from the high-pressure chamber 14
by the pressure piston during the opening of the injection mould assembly M, during
each injection moulding cycle into the tank and subsequently from there into the
high-pressure chamber again, an hydraulic compensating cylinder 30, associated
with the pressure cylinder unit 10, is provided to receive or respectively dispense

hydraulic medium which comes from the pressure cylinder unit 10 or respectively is
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to be dispensed to said unit. The compensating cylinder chamber 34 is in open

communication with the low-pressure chamber 15 of the pressure cylinder unit 10.

According to Figure 5, in conjunction with Figs. 2 and 3, the compensating cylinder
30 is likewise disposed concentrically relative to the central axis m-m. In conse-
quence, all of the cylinders are stacked one inside the other and disposed concentri-
cally relative to the central axis m-m. This leads to a symmetrical construction, so
that the volume of the compensating cylinder, which is only actually passive, cannot

even have an adverse effect on the precision of the injection moulding machine.

This disposition leads to the actual piston rod of the compensating cylinder 30 being
formed by the cylinder 11 of the pressure cylinder unit 10, that is to say in a similar
manner it fulfills a double function like the piston rod 12 of the pressure cylinder unit
10 with regard to the drive cylinder 20. In the embodiment, the pressure piston 13
and the piston rod 12 as well as the compensating cylinder 30 are stationary, i.e.
they are connected to the supporting element 62. The cylinder 11 of the pressure
cylinder unit 10 and, hence, the piston of the compensating cylinder as well as the
piston rod 22 with the piston 23 of the drive cylinder are, however, connected to the
movable mould carrier, and this leads to a corresponding reduction in the substances

to be displaced. However, a reversal is possible.

The hydraulic medium is conveyed between the individual cylinder chambers via
overflow ducts. Thus, an overflow duct 36 is situated in the piston 33 of the compen-
sating cylinder 30 in order to establish the open connection between the compensat-
ing cylinder chamber 34 and the low-pressure chamber 15 of the pressure cylinder
unit 10. According to Figure 5, this overflow duct is formed by various bores in the
piston 33, so that the hydraulic medium can be rapidly transferred from the compen-
sating cylinder chamber 34 to the low-pressure chamber 15 without any problems
from the point of view of flow technology. An additional overflow duct 16 is provided
in the pressure piston 13 of the pressure cylinder unit 10, but said duct can be shut-
off via a valve in order to permit, if necessary, the separation between the low-
pressure chamber 15 and the high-pressure chamber 14. An annular piston 40 is
provided as the hydraulically actuatable valve, said piston being displaceable to a
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limited extent on the piston rod 12 or respectively in the pressure piston 13 of the
pressure cylinder unit 10. If the overflow duct 16 is opened, hydraulic medium is ini-
tially conveyed into the cylinder chamber 26 via the bore 24 during the closure of the
mould, that is to say during a transfer of the closing device from a position shown in
Fig. 2 to a position shown in Fig. 3. As a consequence of the displacement caused
thereby, hydraulic medium is initially expelled from the hydraulic chamber 27 of the
drive cylinder 20 via an hydraulic pipe in the form of the bore 25. However, since the
cylinder 11 in Fig. 2 is moved to the right by this movement, hydraulic medium is ex-
pelled from the compensating cylinder chamber 34 via the overflow duct 36 to the
low-pressure chamber 15 and from there via the overflow duct 16 to the high-
pressure chamber 14. Since hydraulic medium can only act on one side of the piston
33 of the compensating cylinder 30, atmospheric pressure is situated in the chamber
37. At the same time, a space-saving construction is produced, since the
corresponding overflow ducts are provided directly in the respective pistons of the
compensating cylinder 30 and pressure cylinder unit 10, so that additional hydraulic

pipes, which would adversely affect the pressure build-up times, can be eliminated.

The volumes of the compensating cylinder chamber 34 and of the low-pressure
chamber 15 shown in Fig. 2 correspond roughly to the volume of the high-pressure
chamber 14 in the closed position of the injection mould assembly M shown in Fig. 3.
In such case, however, it is ensured that at least one minimal exchange of oil takes
place during each cycle in order to ensure that the hydraulic medium is cleaned and

cooled.

If the closing device is in the position shown in Fig. 3, the pressure for keeping the
mould closed has to be built-up in the high-pressure chamber 14. For such purpose,
the annular piston 40, which is provided as the valve, is initially closed via an hydrau-
lic pipe in the form of the bore 45. The pressure for keeping the mould closed is sub-
sequently built-up via an hydraulic pipe in the form of the bore 17 and, in the em-
bodiment, the annular piston 40, that is to say the valve itself, is traversed. If the in-
Jjection moulding process is terminated, pressure is initially reduced again via the bo-
re 17. The annular piston 40 is then reset via an hydraulic pipe in the form of the

bore 44 and via the cylinder chamber 47 with the expulsion of the hydraulic medium
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in the cylinder chamber 46, so that the pressure in the high-pressure chamber is re-
duced. Basically, the injection mould assembly can now be opened again by hydrau-
lic medium being supplied via the bore 25 to the hydraulic chamber 27. If this pres-
sure is not sufficient to open the mould, a high-pressure opening can additionally be
effected via the bore 18, which is shown by dashed lines in Figures 3 and 4, and via
which bore hydraulic medium can be additionally transferred to the low-pressure

chamber 15 when the annular piston 40 is closed (Figs. 3, 4).

It is self-evident that this description can be subjected to the most varied modifica-
tions, changes and adaptations which fall within the range of equivalents to the de-

pendent claims.




CA 02426087 2008-09-16

CLAIMS

1. Closing device for a mould closing unit of a plastic injection moulding
machine for processing plastics materials and other plasticizable substances,

sald device comprising:

at least one hydraulic pressure cylinder unit for generating a mould closing
pressure on an injection mould which is accommodated in a mould

clamping chamber;

a pressure piston disposed in the pressure cylinder unit,'a piston rod of the
pressure piston is disposed along a central axis of the pressure
cylinder unit, and the pressure piston separates a high-pressure

chamber of the pressure cylinder unit from a low-pressure chamber;

an hydraulic drive cylinder associated with the pressure cylinder unit for
closing the injection mould assembly, which drive cylinder is disposed .
concentrically relative to the central axis, and an actual cylinder of the
drive cylinder is formed by the pressure piston of the pressure cylinder

unit: and

an hydraulic compensating cylinder associated with the pressure cylinder
unit for receiving or respectively dispensing hydraulic medium, which
comes from the pressure cylinder unit or respectively is to be
dispensed to said pressure cylinder unit, and comprising a

compensating cylinder chamber being in open communication with the

low-pressure chamber of the pressure cylinder unit,

wherein the compensating cylinder is likewise disposed concentrically

relative to the central axis.

2. Closing device according to claim 1, wherein an actual piston rod of
the compensating cylinder is formed by the cylinder of the pressure cylinder

unit.
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3. Closing device according to claim 1 or 2, wherein the pressure piston

and the piston rod of the pressure cylinder unit are stationary.

4. Closing device according to any one of claims 1 to 3, wherein a

cylinder of the pressure cylinder unit is connected to a movable mould carrier

for common displacement.

5. Closing device according to any one of claims 1 to 4, wherein a
piston of the compensating cylinder has an overflow duct for open connection

between the compensating cylinder chamber and the low-pressure chamber

of the pressure cylinder unit.

6. Closing device according to claim 5, wherein the piston of the

compensating cylinder is acted upon with hydraulic medium on one side.

7. Closing device according to any one of claims 1 to 6, wherein the

compensating cylinder surrounds the pressure cylinder unit.

8. Closing device according to any one of claims 1 to 7, wherein an
additional overflow duct between the low-pressure chamber and the high-
pressure chamber is provided in the pressure piston of the pressure cylinder

unit, which duct can be shut-off via a valve.

9. Closing device according to claim 8, wherein the valve s
hydraulically actuatable valve and is formed by an annular piston, which is
displaceable to a limited extent on the piston rod and in the pressure piston of

the pressure cylinder unit.

10. Closing device according to any one of claims 1 to 9, wherein the
low-pressure chamber and the compensating cylinder chamber are actuatable

upon with pressure via an hydraulic pipe.

11. Closing device according to any one of claims 1 to 10, wherein the
central axis of the pressure cylinder unit is both the central axis and axis of

symmetry respectively of the mould closing unit.
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