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Description

[0001] The present invention relates to an apparatus
for preparing permanent molds in low-pressure and
gravity die-casting units.
[0002] After each casting of molten metal into a per-
manent mold, it is necessary to restore the initial condi-
tions of the permanent mold by cooling and cleaning and
by spraying its surface with release agents.
[0003] Cooling is indispensable, since the permanent
mold, which is usually made of a copper alloy, has heat-
ed by receiving the molten metal inside it.
[0004] The cooling must be as uniform as possible,
because if there are colder spots in the permanent mold,
when the molten metal is poured into it its inflow slows
in those spots and cooling occurs earlier than in the re-
maining regions, leading to a finished product which has
an unacceptable surface finish.
[0005] Graphitization of the permanent mold instead
consists in depositing thereon a film of graphite which
acts as a release agent, i.e., prevents the product ob-
tained by casting molten metal from sticking to it.
[0006] Cooling and graphitization are currently per-
formed by immersion.
[0007] The permanent molds are in fact immersed in
a tank containing a mix of water and graphite for a cer-
tain time, which must be sufficient to ensure its cooling
and the adhesion of a layer of graphite on the surface
of the permanent mold.
[0008] In this way, cooling and graphitization are in
fact performed simultaneously and the cooling time co-
incides with the graphitization time.
[0009] For some applications, it is preferable to per-
form cooling and graphitization fully independently of
one another.
[0010] In these cases, therefore, graphitization is per-
formed manually at each cycle by an operator who, by
using spray guns, distributes the graphite as uniformly
as possible over the entire surface of the permanent
molds.
[0011] This manual operation does not ensure uni-
form deposition and causes considerable inconven-
ience to the operator.
[0012] In any case, graphitization is necessary at
each cycle and the destruction of the graphite is ensured
simply by introducing the molten metal in the permanent
molds.
[0013] After each casting cycle, oxides, impurities and
slag deposit on the permanent molds owing to the de-
struction of the layer of graphite, causing a deterioration
of the surface quality of the products obtained with the
molten metal and causing uneven cooling and a conse-
quent higher likelihood of cracks.
[0014] Accordingly, after a preset number of casting
cycles it is necessary to perform mechanical cleaning
by peening in order to remove the surface slag from the
permanent molds.
[0015] Each permanent mold must therefore be re-

moved to be placed in a peening machine, in which met-
al pellets are propelled against it, separating the slag
attached to it.
[0016] Besides this, peening must often be combined
with cleaning by means of brushes, depending on the
type and shape of the item to be obtained.
[0017] Indeed, the higher the number of sharp-edged
regions in the permanent molds, the higher the likeli-
hood of slag forming thereon and therefore of the item
to be produced being rounded in those regions, thus los-
ing its characteristics.
[0018] If the permanent molds are made of an alumi-
num alloy, graphitization is not used; other types of re-
lease materials are used instead.
[0019] US-A-3,482,652 discloses an apparatus with
a manifold carrying several spray heads either for spray-
ing air for cleaning and cooling or for spraying a lubricant
onto the halves of a casting mold between every two
casting cycles.
[0020] The aim of the present invention is to provide
an apparatus for preparing permanent molds in casting
units solving the drawbacks noted above in convention-
al types.
[0021] Within the scope of this aim, an important ob-
ject of the present invention is to provide an apparatus
capable of cleaning the permanent molds and of coating
them with a layer of release agent in a fully automatic
manner at each casting cycle.
[0022] A further object is to provide an apparatus
which can include means for cooling the permanent
molds in a fully automatic manner before cleaning them.
[0023] A further object of the present invention is to
provide an apparatus for preparing permanent molds for
casting which cools and coats them with a layer of re-
lease agent with two fully mutually independent opera-
tions.
[0024] A further important object of the present inven-
tion is to provide an apparatus for preparing permanent
molds for casting units which is repeated at each cycle
in order to achieve the maximum cleanliness of the per-
manent molds and avoid peening them.
[0025] A further object of the present invention is to
provide an apparatus for preparing permanent molds
which can be used for all kinds of currently available low-
pressure and gravity die-casting units.
[0026] This aim, these objects and others which will
become apparent hereinafter are achieved by an appa-
ratus for preparing permanent molds in casting units ac-
cording to claim 1.
[0027] Further characteristics and advantages of the
present invention will become apparent from the follow-
ing detailed description of a preferred embodiment, il-
lustrated only by way of non-limitative example in the
accompanying drawings, wherein:

Figure 1 is a sectional view, taken along a longitu-
dinal plane, of a part of an apparatus according to
the present invention;
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Figure 2 is a perspective view of a detail of the ap-
paratus of Figure 1;
Figure 3 is a perspective view of a further detail of
the apparatus of Figure 1;
Figure 4 is a perspective view of a still further detail
of the apparatus of Figure 1;
Figure 5 is a schematic top view of a detail of the
apparatus according to the invention.

[0028] With reference to the above figures, an appa-
ratus according to the invention comprises, in this em-
bodiment: means 10 for cooling the permanent molds
11 by means of a distribution of low-pressure nebulized
water; means 12 for flushing the permanent molds 11
by distributing water in high-pressure jets; and, in this
case, means 13 for graphitizing (coating) the permanent
molds 11 by means of a pressurized distribution of a
nebulized mix of graphite and liquid.
[0029] In this embodiment, the permanent molds 11
are made of a copper alloy.
[0030] In the case being considered in fig. 1, the cool-
ing means 10 comprise a low-pressure pump 14 (con-
veniently operating at a pressure on the order of a few
bars) which is connected to sprinkler nozzles 15.
[0031] The flushing means 12 are constituted in the
case of fig.2, for each portion of the permanent molds
11, by a high-pressure pump 16 which is connected to
a movable manifold 17 which is provided with spray noz-
zles 18.
[0032] The manifold 17 can move at right angles to its
extension, so as to affect the entire surface of each por-
tion of the permanent molds 11 arranged in front of it by
means of a respective movement unit 19 by means of a
rotation from an active position, in which the permanent
mold 11 is in a vertical configuration, to a flushing posi-
tion, in which it is horizontal so that the surface to be
flushed faces downward.
[0033] The high-pressure pump 16 is advantageously
constituted by a double-acting piston pump with a pres-
sure conveniently between 80 and 120 bar and deliver-
ies which converge into a single duct, particularly the
manifold 17.
[0034] The graphitization means 13 instead comprise
a compressed-air unit, not shown in the figures for the
sake of simplicity, which is combined with a device 20
for feeding a liquid-graphite mix from which the vertical
portion of a flexible hose 21 draws; its horizontal portion,
after a guiding element 22, ends with a nozzle 23 which
is installed on a universal joint 23a which is in turn
mounted on a disk 24 motorized by means of a gearmo-
tor 25.
[0035] For each portion of the permanent molds 11
there is provided a nozzle 23 which is installed on a uni-
versal joint 23a and is connected to a disk 24 and a gear-
motor 25 and is connected by means of the flexible hose
21 to the feeder device 20.
[0036] Advantageously, the sprinkler nozzles 15, the
manifolds 17, the nozzles 23 are contained in a single

enclosed tank 26 which is provided, on its bottom, with
a discharge duct 27 with a filter 28 and a settling tank 29.
[0037] From the settling tank 29, a pipe 30 returns the
water collected therein to the high-pressure pump 16
and to the low-pressure pump 14.
[0038] Movable protections 31 affect the region of the
paths along which the portions of the permanent molds
11 move from the active position to the flushing position.
[0039] The movable protections 31 can rotate with re-
spect to a horizontal axis and are actuated by a fluid-
driven jack 32 between a position which does not inter-
fere with said path and a position adapted to complete
the enclosure of the tank 26.
[0040] All the process variables, such as flow-rates,
times, pressures, speed of the jets and repeatability, are
controlled and actuated by means of an electronic ap-
paratus which is shown schematically in the figures and
is designated by the reference numeral 33; said appa-
ratus is connected to control means constituted, for ex-
ample, by television cameras 34.
[0041] In practice, it has been observed that the
present invention amply achieves the aim and all the in-
tended objects.
[0042] In particular, the apparatus described with the
present invention can be used in all currently existing
casting units, both for low-pressure die-casting and for
gravity die-casting.
[0043] In particular, if the permanent molds are made
of an aluminum alloy or of other materials, different
types of release agent are used.
[0044] A further important advantage is achieved with
the present invention in that an apparatus for preparing
permanent molds in casting units has been provided
which is capable of cooling and flushing the permanent
molds and of coating them with a layer of release agent
in a fully automatic manner at each casting cycle.
[0045] A further important advantage obtained with
the present invention is that an apparatus for preparing
permanent molds has been provided which is used at
each casting cycle to achieve maximum cleanliness of
the permanent molds and thus avoid peening.
[0046] The present invention is susceptible of numer-
ous modifications and variations, all of which are within
the scope of the same inventive concept.
[0047] All the details may also be replaced with other
technically equivalent elements.
[0048] The materials employed, so long as they are
compatible with the contingent use, as well as the di-
mensions, may be any according to requirements.
[0049] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of in-
creasing the intelligibility of the claims and accordingly,
such reference signs do not have any limiting effect on
the interpretation of each element identified by way of
example by such reference signs.
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Claims

1. An apparatus for preparing permanent molds (11)
in casting units, comprising means (13, 20-23) for
coating the permanent molds with a layer of release
agent by means of a pressurized distribution of a
nebulized mix of said release agent and of a liquid,
characterized in that it comprises means
(12,16-18) for flushing the permanent molds by
means of distribution of water in high-pressure jets.

2. The apparatus according to claim 1, characterized
in that it comprises means (10,14,15) for cooling
the permanent molds by distributing low-pressure
nebulized water.

3. The apparatus according to claim 1, characterized
in that said flushing means comprise at least one
high-pressure pump (16) which is connected to a
movable manifold (17) provided with spray nozzles
(18).

4. The apparatus according to claim 3, characterized
in that said at least one high-pressure pump (16)
is a double-acting piston pump in which deliveries
lead into a single duct.

5. The apparatus according to claim 1, characterized
in that said means (13) for coating the permanent
molds with a layer of release agent comprise a com-
pressed-air unit combined with a feeder unit (20) for
feeding said mix of release agent and of a liquid.

6. The apparatus according to claim 5, characterized
in that said means (13) for coating the permanent
molds with a layer of release agent comprise a hose
(21) which is immersed in said feeder unit (20) and
is connected, at its opposite end, to a nozzle (23)
which is mounted on a disk motorized by means of
a gearmotor (25).

7. The apparatus according to claim 6, characterized
in that said nozzle is installed on a universal joint
(23a) which is mounted on said motorized disk.

8. The apparatus according to claim 2, characterized
in that said means (10) for cooling the permanent
molds comprise at least one low-pressure pump
(14) which is connected to sprinkler nozzles (15).

9. The apparatus according to claim 1, characterized
in that said release agent is graphite.

10. The apparatus according to claim 1, characterized
in that it comprises an electronic apparatus (33,34)
for controlling the process variables.

11. The apparatus according to claim 2, characterized

in that said flushing means (12), said means (13)
for coating the permanent molds with a layer of re-
lease agent and said means (10) for cooling are in-
tegrated in a single tank (26).

Patentansprüche

1. Vorrichtung zum Behandeln von Dauerformen (11)
in Gießmaschinen, umfassend Mittel (13, 20-23)
zum Überziehen der Dauerformen mit einer Schicht
Trennmittel mittels eines unter Druck verteilten, zer-
stäubten Gemischs aus dem Trennmittel und einer
Flüssigkeit, dadurch gekennzeichnet, dass sie
Mittel (12, 16-18) zum Spülen der Dauerformen mit-
tels Verteilung von Hochdruckwasserstrahlen um-
fasst.

2. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass sie Mittel (10, 14, 15) zum Kühlen
der Dauerformen mittels Verteilung von zerstäub-
tem Wasser mit niedrigem Druck umfasst.

3. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Spülmittel zumindest eine
Hochdruckpumpe (16) umfassen, die mit einem mit
Sprühdüsen (18) versehenen beweglichen Vertei-
lerrohr (17) verbunden ist.

4. Vorrichtung nach Anspruch 3, dadurch gekenn-
zeichnet, dass zumindest eine Hochdruckpumpe
(16) eine doppeltwirkende Kolbenpumpe ist, bei der
Zuführungen in eine einzelne Leitung führen.

5. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Mittel (13) zum Überziehen der
Dauerformen mit einer Schicht Trennmittel eine
Drucklufteinheit umfassen, die mit einer Zufüh-
rungseinheit (20) zum Zuführen des Gemischs aus
Trennmittel und einer Flüssigkeit verbunden ist.

6. Vorrichtung nach Anspruch 5, dadurch gekenn-
zeichnet, dass die Mittel (13) zum Überziehen der
Dauerformen mit einer Schicht Trennmittel einen
Schlauch (21) umfassen, der in der Zuführungsein-
heit (20) versenkt und an seinem abgewandten En-
de mit einer Düse (23) verbunden ist, die an einer
mittels eines Getriebemotors (25) motorisierten
Scheibe montiert ist.

7. Vorrichtung nach Anspruch 6, dadurch gekenn-
zeichnet, dass die Düse an einem Universalgelenk
(23a) angebracht ist, das an der motorisierten
Scheibe montiert ist.

8. Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, dass die Mittel (10) zum Kühlen der Dau-
erformen zumindest eine Niederdruckpumpe (14)
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umfassen, die mit Sprinklerdüsen (15) verbunden
ist.

9. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Trennmittel Graphit ist.

10. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass sie eine elektrische Vorrichtung
(33, 34) zum Steuern der Prozessvariablen um-
fasst.

11. Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, dass die Spülmittel (12), die Mittel (13)
zum Überziehen der Dauerformen mit einer Schicht
Trennmittel und die Mittel (10) zum Kühlen in einem
einzelnen Behälter (26) integriert sind.

Revendications

1. Un appareil pour traiter des moules permanents
(11) dans des unités de moulage, comprenant des
moyens (13, 20-23) pour revêtir les moules perma-
nents d'une couche d'agent de démoulage au
moyen d'une distribution sous pression d'un mélan-
ge nébulisé dudit agent de démoulage et d'un liqui-
de,
caractérisé en ce qu'il comporte des moyens (12,
16-18) pour nettoyer les moules permanents par
distribution d'eau sous forme de jets à haute pres-
sion.

2. L'appareil selon la revendication 1,
caractérisé en ce qu'il comporte des moyens (10,
14, 15) pour refroidir les moules permanents par
distribution d'eau nébulisée à basse pression.

3. L'appareil selon la revendication 1,
caractérisé en ce que lesdits moyens de nettoya-
ge comportent au moins une pompe à haute pres-
sion (16) qui est reliée à un collecteur amovible (17)
pourvu de buses de pulvérisation (18).

4. L'appareil selon la revendication 3,
caractérisé en ce que ladite au moins une pompe
à haute pression (16) est une pompe à piston à dou-
ble action dans laquelle les sorties de refoulement
débouchent dans une conduite unique.

5. L'appareil selon la revendication 1,
caractérisé en ce que lesdits moyens (13) pour re-
vêtir les moules permanents d'une couche d'agent
de démoulage comprennent une unité à air compri-
mé combinée avec une unité (20) d'alimentation
pour fournir ledit mélange d'agent de démoulage et
d'un liquide.

6. L'appareil selon la revendication 5,

caractérisé en ce que lesdits moyens (13) pour re-
vêtir les moules permanents d'une couche d'agent
de démoulage comprennent un tuyau (21) qui est
immergé dans ladite unité d'alimentation (20) et qui
est connecté, à son extrémité opposée, à une buse
(23) qui est montée sur un disque motorisé par un
moteur (25) à transmission par engrenages.

7. L'appareil selon la revendication 6,
caractérisé en ce que ladite buse est montée sur
un joint universel (23a) qui est monté sur ledit dis-
que motorisé.

8. L'appareil selon la revendication 2,
caractérisé en ce que lesdits moyens (10) pour re-
froidir les moules permanents comprennent au
moins une pompe à basse pression (14) qui est con-
nectée à des buses d'arrosage (15).

9. L'appareil selon la revendication 1,
caractérisé en ce que ledit agent de démoulage
est du graphite.

10. L'appareil selon la revendication 1,
caractérisé en ce qu'il comporte un appareil élec-
tronique (33, 34) pour contrôler les variables du pro-
cédé.

11. L'appareil selon la revendication 2,
caractérisé en ce que lesdits moyens de nettoya-
ge (12), lesdits moyens (13) pour revêtir les moules
permanents d'une couche d'agent de démoulage et
lesdits moyens (10) de refroidissement sont inté-
grés dans un unique réservoir (26).
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