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(57) Abrégé/Abstract:

(
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The invention relates to a diecasting machine comprising a movable (16) and a stationary die half (14) which, when closed, define a
die cavity. The diecasting machine further comprises a filing chamber (20) for receiving liquid metal, a plunger (22), slidingly
displaceable inside the filling chamber (20) and mounted on a plunger rod (38), for ejecting the liquid metal from the filing chamber
(20) and for injecting it into the die cavity, and a device for supplying lubricants for the plunger (22) in the filing chamber (20). The
invention is characterized in that at least one pipe (44) or one nozzle having an opening (45) directed towards the plunger (22) is
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(57) Abrégé(suite)/Abstract(continued):

fastened on the plunger rod. The pipe (44) or the nozzle is linked with a reservoir (52) for the lubricant (54) via a supply line (48). A
water-based releasing agent (54) is sprayed into the intermediate space between the plunger rod (38) and the cylindrical inner wall
of the filing chamber (20) in the direction of the plunger (22) during a period in which the plunger is at its final lift position after the
liquid metal has been injected into the die cavity.
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(57) Abstract: The invention relates to a diecasting machine comprising a movable (16) and a stationary die half (14) which, when
closed, define a die cavity. The diecasting machine further comprises a filling chamber (20) for receiving liquid metal, a plunger
(22), slidingly displaceable inside the filling chamber (20) and mounted on a plunger rod (38), for ejecting the liquid metal from the
filling chamber (20) and for injecting it into the die cavity, and a device for supplying lubricants for the plunger (22) in the filling
& chamber (20). The invention is characterized in that at least one pipe (44) or one nozzle having an opening (45) directed towards
& the plunger (22) is fastened on the plunger rod. The pipe (44) or the nozzle is linked with a reservoir (52) for the lubricant (54) via
a supply line (48). A water-based releasing agent (54) is sprayed into the intermediate space between the plunger rod (38) and the
cylindrical inner wall of the filling chamber (20) in the direction of the plunger (22) during a period in which the plunger is at its
@ final lift position after the liquid metal has been injected into the die cavity.
~
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& (57) Zusammenfassung: Bei einer Druckgiessmaschine mit einer beweglichen (16) und einer festen Formhilfte (14), welche in
O geschlossener Stellung einen Formhohlraum begrenzen, einer Filllkammer (20) zur Aufnahme von fliissigem Metall, einem in der
Filllkammer (20) gleitend verschiebbaren, auf einer

a [Fortsetzung auf der ndchsten Seite]
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Stempelstange (38) sitzenden Kolben (22) zum Ausstossen des fliissigen Metalls aus der Fiilllkammer (20) und Einschiessen in den
Formhohlraum, und einer Einrichtung zur Zuftihrung von Schmiermittel fiir den Kolben (22) in die Fiillkammer (20) ist auf der
Stempelstange (38) wenigstens ein Rohr (44) oder eine Diise mit einer gegen den Kolben (22) gerichteten Offnung (45) festgelegt,
und das Rohr (44) oder die Diise ist tiber eine Zuleitung (48) mit einem Vorratsgefiss (52) fiir das Schmiermittel (54) verbunden.
Ein Formentrennmittel (54) auf Wasserbasis wird wihrend einer Zeitdauer, in welcher der Kolben (22) nach dem Einschiessen des
flussigen Metalls in den Formhohlraum an seinem Hubende steht, in den Zwischenraum zwischen der Stempelstange (38) und der
zylinderférmigen Innenwand der Fiilllkammer (20) in Richtung des Kolbens (22) gespriiht.
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DIE CASTING MACHINE AND PLUNGER LUBRICATING METHOD

The invention relates to a method for lubricating the piston in the filling chamber
of a die casting machine.

In a die casting machine, liquid metal is metered into the filling chamber, ejected
from the filling chamber with the piston and injected into the mould cavity.
During this process, the piston sliding on the hot cylindrical inner wall of the
filling chamber and its piston rings are subjected to high stresses. Lubrication of
the piston is therefore essential.

Pistons which are conventional nowadays consist of a Cu-Be alloy or of steel.
Piston greases and oils as well as granules or pellets are used as lubricants.
Graphite-free or graphite-containing oils are applied by drop or spray lubrication.
With drop lubrication, the application takes place on the piston while it is located
at the beginning of its stroke. With spray lubrication, the piston is also located at
the beginning of its stroke and spraying takes place through the metal filling
aperture, in other words ahead of the piston.

The lubricants which are conventional nowadays are based on mineral oil and are
therefore not very environmentally friendly.

A method of the type mentioned at the outset is disclosed in US-A-5,370,171.

The invention seeks to provide a method of the type mentioned at the outset in
such a way that a piston lubricant is optimally applied to the piston and the inner
wall of the filling chamber.

The invention also seeks to provide an improved lubrication method with an
environmentally compatible lubricant. The method should at least achieve the
lubricating properties of the lubricant based on mineral oil.

In accordance with the invention there is provided a method for lubricating a
piston in a filling chamber of a die casting machine comprising a movable mould
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half and a fixed mould half which, in the closed position, delimit a mould cavity,
the filling chamber having a cylindrical inner wall for receiving liquid metal; the
piston being displaceable in a sliding manner in the filling chamber, the piston
being located on a plunger rod, for ejecting the liquid metal out of the filling
chamber and injecting it into the mould cavity, and a device for feeding lubricant
for the piston into the filling chamber, wherein the lubricant is applied to the
cylindrical inner wall of the filling chamber, characterised in that a mould release
agent based on water is sprayed, as the lubricant, in the direction of the piston into
the interstice between the plunger rod and the cylindrical inner wall of the filling
chamber for a period in which the piston is at the end of its stroke after injection of
the liquid metal into the mould cavity.

A method with the features of the invention leads to the solution to the problems
indicated. '

In a die casting machine suitable for carrying out the method according to the
invention at least one tube or a nozzle with an aperture directed towards the piston
is fixed on the plunger rod and the tube or the nozzle is connected to a supply
vessel for the lubricant by way of a feed line.

With the arrangement of a tube directly on the plunger rod, the lubricant can easily
be applied to the piston and the inner wall of the filling chamber.

As the piston is sharply accelerated on injection of the liquid metal into the mould
cavity, the mass of the parts fitted on the plunger rod should be kept as small as
possible. The tube or the nozzle is therefore preferably produced from a thin
metal tube or from a plastics material.

With a small spacing between the plunger rod and the inner wall of the filling
chamber, it may prove to be expedient for the tube or the nozzle, and optionally a
part of the feed line, to be arranged in a longitudinal groove in the piston rod.

The tube or the nozzle can be fastened to the plunger rod by means of at least one
fastening element which should also have a mass which is as small as possible.
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Possible fastening elements are, for example, plastic material strips, such as, for
example, cable binders, or pipe clamps made of plastics material or metal.

The mould release agent is preferably a polyethylene primary dispersion with
anionic and non-ionogenic emulsifying agents, known by the trade-mark
HORDAMER PE 34. The mould release agent may also be waxes such as
polyethylene wax and/or oils such as silicone oil.

The composition of the mould release agent is expediently selected such that a
foam forms on injection into the filling chamber. This leads to an optimal wetting
of the piston, or optionally the piston rings as well as the inner wall of the filling
chamber. The excessive water/release agent mixture is removed on withdrawal of
the piston from the filling chamber. ‘

Very good wetting is achieved with a small lubricant mass owing to the dilution of
the release agent with water. The cooling caused by the evaporation of the water
leads to an extension in the service life of the filling chamber, the piston rings and
the piston.

The mould release agent which is sprayed into the filling chamber advantageously
contains 0.5 to 5 % by weight solids, preferably 1 to 2 % by weight solids and
water as the remainder.

Further advantages, features and details of the invention emerge from the
following description of preferred embodiments and with the aid of the drawings,
in which, schematically:

Fig. 1 shows a partial sectional side view of a die casting machine; and

Fig. 2 shows a detail of the die casting machine of Fig. 1.

A die casting machine 10 shown in Fig. 1 for die casting, for example, aluminium

alloys has, respectively, a fixed mould half 14 clamped on a fixed machine plate
12a and on a movable machine plate 12b and movable mould half 16 which
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delimit a mould cavity 18 in the closed position. A filling chamber 20, in which a
piston 22 is displaceably arranged, extends into the fixed mould half 14. The
filling chamber 20 can be filled manually or automatically with liquid metal by
way of the aperture 24. ‘

The mould cavity 18 is delimited on the side of the filling chamber 20 by a mould
section 28, and on the opposing side, by a vacuum run or mould exit channel 26.
The mould cavity 18 is connected by way of the mould exit channel 26 to a
vacuum valve 30 which is in turn connected by way of a suction channel 32 and
by way of a stop valve 33 connected in the suction channel 32 to a vacuum
container 34. The vacuum container 34 is evacuated by means of a vacuum pump
36. ‘

The piston 22 is located on a plunger rod 38 which is actuated axially in both

- directions by means of a hydraulic cylinder 40.

The piston 22 consists, for example, of a Cu-Be alloy and can be fitted with piston
rings 42. The filling chamber 20 generally consists of steel.

According to Fig. 2, a tubular piece 44, for example in the form of a thin metal
tube or made of plastics material, is fitted on the plunger rod 38. Fastening takes
place by way of plastics material strips 46, for example in the form of cable
binders or by way of pipe clamps. A flexible line 48, for example a plastics
material hose or a flexible metal tube, connects the tube 44 with a supply vessel 52
for a release agent 54. A pressure amplifier 50 is connected into the flexible line
48.

Fig. 2 shows the position of the piston at the end of its stroke in the region of the
mould notch 28, i.e., once injection of the liquid metal into the mould cavity 18
has taken place. In this position, the release agent/water mixture 54 is sprayed
against the piston 22 from the aperture 45 of the tubular piece 44 directed towards
the piston 22 inside the interstice between the plunger rod 38 and inner wall of the
filling chamber 20. The plunger rod 38 is then withdrawn with the spray device
fastened thereon and the piston 22 to prepare the next injection, until the piston 22
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is at the beginning of its stroke. During this withdrawal of the piston 22, excess
release agent/water mixture is ejected by means of the piston through the open end
of the filling chamber 20. A thin release agent film therefore remains on the inner
wall of the filling chamber once the remaining water has evaporated.

A comparative test carried out on the die casting machine with an aluminium alloy
has shown that the service life of pistons rings was about 300 injections with a
conventional graphite-containing lubricant based on mineral oil, while with a
mould release agent based on water, the service life could be increased to 15,000
injections.

The increase in the service lives of pistons, piston rings and filling chambers
results in a lower replacement frequency for these parts and therefore a reduction
in the standstill times of a die casting machine.

The use of a mould release agent based on water for the piston lubrication, apart
from a positive environmental aspect, has the advantage that the same release
agent/lubricant can be used for the mould and for the filling chamber and the
piston.
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CLAIMS:

1. A method for lubricating a piston in a filling chamber of a die casting
machine comprising:

a movable mould half and a fixed mould half which, in the closed position,
delimit a mould cavity;

the filling chamber having a cylindrical inner wall for receiving liquid
metal;

the piston being displaceable in a sliding manner in the filling chamber,
said piston being located on a plunger rod, for ejecting the liquid metal out of the
filling chamber and injecting it into the mould cavity; and

a device for feeding lubricant for the piston into the filling chamber,
wherein the lubricant is applied to the cylindrical inner wall of the filling chamber;

characterised in that a mould release agent based on water is sprayed, as the
lubricant, in the direction of the piston into the interstice between the plunger rod
and the cylindrical inner wall of the filling chamber for a period in which the
piston is at the end of its stroke after injection of the liquid metal into the mould
cavity.

2. A method according to claim 1, characterised in that the mould release
agent is a polyethylene primary dispersion with anionic and non-ionogenic
emulsifying agents.

3. A method according to claim 2, characterised in that the mould release
agent additionally contains at least one member selected from the group consisting
of waxes and oils.

4, A method according to claim 2, characterised in that the mould release
agent additionally contains polyethylene wax.

5. A method according to claim 2 or 4, characterised in that the mould release
agent additionally contains a silicone oil.

6. A method according to any one of claims 1 to 5, characterised in that the
mould release agent is sprayed in the manner of a foam into the filling chamber.
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7. A method according to any one of claims 1 to 6, characterised in that the
mould release agent which is sprayed into the filling chamber contains 0.5 to 5 %
by weight solids, and water as the remainder.

8. A method according to any one of claims 1 to 6, characterised in that the
mould release agent which is sprayed into the filling chamber contains 1 to 2 % by
weight solids, and water as the remainder.

9. A method according to any one of claims 1 to 8, characterised in that the
mould release agent, on withdrawal of the piston to the start of its stroke, is
distributed uniformly on the wall of the filling chamber and excess mould release
agent is removed from the filling chamber.
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