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Description
Technical Field

[0001] The present invention relates to an apparatus
for manufacturing items made of aluminum, aluminum
alloys, light alloys and the like.

Background Art

[0002] As is known, for die-casting of items made of
aluminum, aluminum alloys, light alloys and the like, a
casting technique is used which is known as low-pres-
sure casting, wherein the liquid metal is made to rise
from the furnace through a duct for introducing the liquid
metal that exits upward in a die formed by two or more
parts.

[0003] Once the filling of the die has been completed,
the liquid metal must solidify, and this occurs normally
over a relatively long time, furthermore forming a rela-
tively large sprue at the liquid metal input channel.
[0004] This type of casting has the drawback of hav-
ing long casting times in addition to a waste of material
determined by the sprue and to the fact that the cast
item has a structure that is relatively scarcely compact-
ed, since casting occurs at low pressure.

[0005] According to what is disclosed in document
WO 02/089625 by the same Applicant, assumed incor-
porated herein by reference, and which is relevant as
state of the art pursuant to Art 54(3) EPC, a casting tech-
nique is described which allows to produce items, par-
ticularly shoe toe caps, with a particularly compact struc-
ture that arises from the fact that the two parts of the die
that form the impression of the cast item are mutually
closed with a pressing action, thus achieving compac-
tion of the material and considerable structural uniform-
ity, furthermore avoiding the formation of sprue, with the
consequent benefits regarding the casting time.

[0006] In this solution it was necessary to provide a
relatively precise dosage of the liquid metal and it was
therefore necessary to have a dosage device that al-
lowed to introduce dosed quantities of material.

[0007] Although this solution is valid in many re-
spects, it was relatively complicated from a constructive
standpoint.

[0008] An apparatus with features as comprisedin the
preamble of claim 1 is known from WO 00/45979.

Disclosure of the Invention

[0009] The aim of the invention is indeed to solve the
above problems, providing an apparatus and a method
for manufacturing items made of aluminum, aluminum
alloys, light alloys and the like, which allows to castitems
that have a very compact structure without however
having to use a dosage device to introduce the liquid
metal, which is instead in practice dosed automatically
by the apparatus.
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[0010] Within this aim, an object of the invention is to
provide an apparatus and a method that allows to pro-
duce items without sprue and with considerably shorter
times for obtaining the solidification step.

[0011] Another object of the present invention is to
provide an apparatus and a method that allows to pro-
vide, with a single casting operation, a plurality of parts
that may optionally be different one another, obtaining
correct dosage for each cast part.

[0012] Another object of the present invention is to
provide an apparatus and a method that by virtue of its
particular constructive characteristics is capable of giv-
ing the greatest assurances of reliability and safety in
use.

[0013] Another object of the present invention is to
provide an apparatus and a method that can be obtained
easily starting from commonly commercially available
elements and materials and is also competitive from a
merely economical standpoint.

[0014] This aim and these and other objects that will
become better apparent hereinafter are achieved by an
apparatus and a method for manufacturing items made
of aluminum, aluminum alloys, light alloys and the like,
according to the invention, as set forth in the appended
claims 1 and 8.

Brief description of the Drawings

[0015] Further characteristics and advantages will be-
come better apparent from the detailed description of
an apparatus for manufacturing items made of alumi-
num, aluminum alloys, light alloys and the like, illustrat-
ed only by way of non-limitative example in the accom-
panying drawings, wherein:

Figure 1 is a schematic sectional view of the appa-
ratus, taken along a vertical plane, during the initial
step of casting;

Figure 2 is a view illustrating the step for introducing
the liquid metal in the lower die;

Figure 3 is a view illustrating the step for dosing the
liquid metal;

Figure 4 is a view illustrating the step for the closure
of the upper die onto the lower die;

Figure 5 is a schematic plan view of a die with three
impressions;

Figure 6 is a schematic view of a safety shoe toe
cap that can be obtained with the apparatus accord-
ing to the invention.

Ways of carrying out the Invention

[0016] With reference to the figures, the apparatus for
manufacturing items made of aluminum, aluminum al-
loys, light alloys and the like, according to the invention,
comprises a platen, generally designated by the refer-
ence numeral 1, on which there is a lower die 2 with
which an upper die 3 cooperates; said upper die can
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perform a translational motion toward and away from the
lower die.

[0017] There is also a duct 10 for introducing liquid
metal, which arrives from below from a furnace 11 of the
liquid metal which is preferably of the pressurized type;
the duct 10 runs through the platen, where there are
usual heating means 12, until it exits at the impressions
20 provided in the lower die.

[0018] In the illustrated specific example there are
three lower impressions that are uniformly distributed
circumferentially around the input duct 10 and are con-
nected thereto by way of ports 22 that form in practice,
as explained hereinafter, ports for the overflow of the
liquid metal.

[0019] The lower impression 20 has at least one con-
cave portion 23 that allows to introduce therein a quan-
tity of liquid metal that is a direct function of the geometry
of the concave portion; therefore, by introducing the lig-
uid metal and making it rise through the duct, by virtue
of a pressing action applied by the furnace, it is possible
to fill the concave regions or portions 23 with a quantity
of liquid metal that in practice is dosed.

[0020] Itis possible to provide level sensors 30 to stop
the rise of the liquid metal or it is optionally possible to
preset the time and the pressure applied to the liquid
metal so as to achieve dosed overflow of said liquid met-
al.

[0021] Once the concave regions have been filled, the
level of the liquid metal is lowered again (Figure 3), so
as to provide precise dosage of the metal according to
the position of the overflow ports 22 that form the region
for the overflow of the liquid metal into the concave re-
gions 23.

[0022] At least one male plug 8 is connected to the
upper die 3, can move with respect to the upper die 3,
and forms an upper impression 25, which in cooperation
with the corresponding lower impression 20 forms the
shape of the item being cast. The specific example il-
lustrates a toe cap 21 for safety shoes.

[0023] An important particularity of the invention con-
sist in that after closing the upper die 3 onto the lower
die 2 and after dosing the liquid metal, the piston 8,
which moves with respect to the upper die 3, closes the
port 24 for connection to the liquid metal input duct 10,
thus achieving clear separation with respect to the col-
umn of liquid metal, which moreover, to perform dosage,
had been made to descend in the channel 10, so as to
place the free surface of the liquid preferably at the heat-
ed region.

[0024] The movement of the male plug 8 with respect
to the upper die 3 applies pressure to the liquid metal,
producing a particular compaction of said metal and
thus obtaining parts that have considerable structural
uniformity and improved mechanical strength.

[0025] It is also noted that the particular solution
adopted, in which the dosage of the metal is substan-
tially produced by the shape of the lower impression and
more particularly by the concave portion of the lower

10

15

20

25

30

35

40

45

50

55

portion, allows to arrange around the same input chan-
nel impressions that are different one another and in
which the liquid metal is always dosed correctly, said
dosage being possibly different in each impression.
[0026] It should be noted that with the arrangement
described above it is possible to introduce in the various
impressions a dosed quantity of liquid metal without
having to resort to particular operations but simply by
making the liquid metal that arrives from the input duct
overflow and by bringing said liquid metal to a presetta-
ble limit that can be determined directly by a level sensor
30, as shown, or optionally by using the time for which
pressure is applied to the liquid metal, said pressure
causing its rise and consequently its introduction in the
various recesses.

[0027] It is evident from what has been described
above that the invention achieves the intended aim and
objects, and in particular the fact is stressed that the
male plug in practice forms a flow control element that
closes the port for connection to the liquid metal input
duct, avoiding the formation of sprue and also generat-
ing pressure on the liquid metal undergoing solidifica-
tion, which helps to obtain a product with high-level
structural and mechanical characteristics.

[0028] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims.

[0029] Allthe details may further be replaced with oth-
er technically equivalent elements.

[0030] In practice, the materials used, as well as the
contingent shapes and dimensions, may be any accord-
ing to requirements.

Claims

1. An apparatus for manufacturing items made of alu-
minum, aluminum alloys, light alloys and the like,
comprising, on a platen (1), a lower die (2) and at
least one upper die (3), a duct (10) for introducing
liquid metal that is connected to a furnace (11), said
liquid metal input duct (10) arriving from below
through the platen (1) and leading into said lower
die (2), said lower die (2) forming at least one lower
impression (20), which has at least one concave
portion (23) for introducing a quantity of liquid metal,
at least a male plug (8) being associated with said
upper die (3), said at least one male plug (8) being
adapted to move with respect to said upper die (3)
and forming an upper impression (25) that can be
coupled to said at least one lower impression (20)
in order to determine the shape of the item (21) be-
ing cast, said at least one upper die (3) being clos-
able onto said lower die (2) and said at least one
male plug (8) being adapted to close said shape and
to act as a flow control element for the port (24) that
provides a connection to said input duct (10), char-
acterized in that it further comprises at least one
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overflow port (22) that connects said input duct (10)
to said at least one concave portion (23) for intro-
ducing therein a quantity of liquid metal that is
dosed by overflow and is a direct function of the ge-
ometry of said concave portion (23).

The apparatus according to claim 1, characterized
in that it comprises, on said lower die (2), multiple
lower impressions (20) that are individually con-
nected to said liquid metal input duct (10).

The apparatus according to the preceding claims,
characterized in that it comprises level sensors
(30) for controlling the rise of liquid metal in said in-
put duct (10) to a level that is higher than the level
of said connection port (24) to control the overflow
of liquid metal.

The apparatus according to one or more of the pre-
ceding claims, characterized in that it is adapted
for dosing said liquid metal by overflowing with re-
spect to said connection port (24).

The apparatus according to one or more of the pre-
ceding claims, characterized in that the level of the
liquid metal in said liquid metal input duct (10) is
controllable by setting time and pressure values in-
side said furnace.

The apparatus according to one or more of the pre-
ceding claims, characterized in that the closure of
said male plug (8) onto the corresponding lower im-
pression (20) of said lower die (2) is suitable to apply
pressure to the liquid metal introduced in said con-
cave portion.

The apparatus according to one or more of the pre-
ceding claims, characterized in that said lower im-
pressions (20) formed in said lower die (2) are
adapted to provide liquid metal dosages independ-
ently one from the other.

A method for manufacturing items made of alumi-
num, aluminum alloys, light alloys and the like with
an apparatus according to claim 1, the method com-
prising the steps of: closing said at least one upper
die (3) onto said lower die (2); dosing a quantity of
liquid metal on introduction thereof in said at least
one concave portion (23) by way of overflowing of
the liquid metal with respect to at least one overflow
port (22) that connects the concave portion (23) to
said input duct (10), the dosed overflow quantity be-
ing a direct function of the geometry of said concave
portion (23); and moving said at least one male plug
(8) to close said shape and to act as a flow control
element for the port (24) that provides a connection
to said input duct (10);
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9.

The method according to claim 8, wherein the dos-
ing comprises the steps of: controlling the rise and
level of pressurized liquid metal in the input duct
(10); and, upon filling of the at least one concave
portion (23) with the dosed overflow quantity of lig-
uid metal, lowering the level of the liquid metal in
the input duct (10).

Patentanspriiche

1.

Vorrichtung zur Herstellung von Gegenstanden aus
Aluminium, Aluminiumlegierungen, Leichtmetallle-
gierungen oder dergleichen, umfassend einen
Pressentisch (1), ein Untergesenk (2) und wengi-
stens ein Obergesenk (3), einen Kanal (10) fiir die
Zufihrung des fliissigen Metalls, der mit einem
Schmelzofen (11) verbunden ist und der von unten
durch den Pressentisch (1) hindurchlauft und zu
dem Untergesenk (2) flhrt, welches wenigstens ei-
nen unteren Formraum (20) bildet, der wenigstens
einen konkaven Teil (23) fur die Aufnahme einer
Menge des flussigen Metalls aufweist, wobei we-
nigstens ein Stempel (8) dem Obergesenk (3) zu-
geordnet und relativ zu diesem beweglich ist und
einen oberen Formraum (25) bildet, der mit dem we-
nigstens einen unteren Formraum (20) in Verbin-
dung gebracht werden kann, um die Form des zu
gieBenden Gegenstandes (21) vorzugeben, wobei
das wenigstens eine Obergesenk (3) mit dem Un-
tergesenk (2) verriegelbar ist und der wenigstens
eine Stempel (8) so ausgebildet ist, dall er die Form
abschlief3t und als ein Mengenregelelement fir die
Offnung (24) wirkt, die eine Verbindung zu dem Zu-
fuhrkanal (10) herstellt, dadurch gekennzeichnet,
daB wenigstens eine Uberstréméffnung (22) vorge-
sehen ist, die den Zuflihrkanal (10) mit dem wenig-
stens einen konkaven Teil (23) verbindet, so daf} in
diesen eine bestimmte Menge des flissigen Metalls
ibergeleitet werden kann, welche durch den Uber-
lauf dosiert wird und eine direkte Funktion der Geo-
metrie des konkaven Teils (23) ist.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, daB in dem Untergesenk (2) mehrere un-
tere Formraume (20) ausgebildet sind, die jeweils
einzeln mit dem Zuflihrkanal (10) fir die Zufuhr des
flissigen Metalls verbunden sind.

Vorrichtung nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, da Pegel-
sensoren (30) zur Steuerung des in dem Zufiihrka-
nal (10) aufsteigenden, flissigen Metalls bis zu ei-
nem Pegel vorgesehen sind, der liber dem Pegel
der Verbindungsoéffnung (24) liegt, wodurch die
Uberstrdmmenge des fliissigen Metalls gesteuert
wird.
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Vorrichtung nach einem der vorhergehenden An-
spriche, dadurch gekennzeichnet, daB diese zur
Dosierung des fliissigen Metalls durch den Uberlauf
an der Verbindungsoffnung (24) ausgebildet ist.

Vorrichtung nach einem der vorhergehenden An-
spriche, dadurch gekennzeichnet, daB der Pegel
des flissigen Metalls in dem Zufiihrkanal (10) steu-
erbar ist durch Einstellung der Zeit und des Druckes
innerhalb des Schmelzofens.

Vorrichtung nach einem der vorhergehenden An-
spriche, dadurch gekennzeichnet, dal durch
den Abschluf3 des jeweiligen unteren Formraumes
(20) im Untergesenk (2) durch den Stempel (8)
Druck auf das in den konkaven Teil (23) eingebrach-
te, fliissige Metall ausgetlibt wird.

Vorrichtung nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, daB durch die
unteren Formrdume (20) in dem Untergesenk (2)
voneinander unabhangige Dosierungen des fllssi-
gen Metalls bewirkt werden.

Verfahren zur Herstellung von Gegenstanden aus
Aluminium, Aluminiumlegierungen, Leichtmetallle-
gierungen oder dergleichen mit einer Vorrichtung
nach Anspruch 1, bei dem die folgenden Schritte
vorgesehen sind:

- Verschlul des wenigstens einen Obergesenks
(3) relativ zum Untergesenk (2),

- Dosierung einer Flissigmetallmenge durch Zu-
fuhren des flissigen Metalls in den wenigstens
einen konkaven Teil (23) durch Uberlauf des
fliissigen Metalls Uiber wenigstens eine Uber-
stromoffnung (22), welche den konkaven Teil
(23) mit dem Zufiihrkanal (10) verbindet, wobei
die Uberstrdmmenge eine direkte Funktion der
Geometrie des konkaven Teils (23) ist,

- Verschieben des wenigstens einen Stempels
(8) zum Abschlieen der Form, wobei der
Stempel als ein Mengenregelelement fir die
Offnung (24) dient, welche eine Verbindung zu
dem Zufuhrkanal (10) herstellt.

Verfahren nach Anspruch 8, dadurch gekenn-
zeichnet, daB fiir die Dosierung die folgenden
Schritte vorgesehen sind:

- Steuerung des Anstiegs und des Pegels des
unter Druck stehenden Flissigmetalls inner-
halb des Zufiihrkanals (10),

- nach dem Fullen des wenigstens einen konka-
ven Teils (23) mit der dosierten Uberstrémmen-
ge des Flussigmetalls Absenken des Pegels
des flissigen Metalls im Zufiihrkanal (10).
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Revendications

Appareil de fabrication d'articles constitués d'alumi-
nium, d'alliages en aluminium, d'alliages légers et
similaires, comprenant, sur un plateau (1), une filie-
re inférieure (2) et au moins une filiere supérieure
(3), un conduit (10) destiné a introduire un métal li-
quide qui est raccordé a un fourneau (11), ledit con-
duit d'entrée de métal liquide (10) parvenant depuis
le dessous a travers le plateau (1) et menant a I'in-
térieur de ladite filiére inférieure (2), ladite filiére in-
férieure (2) formant au moins un empreinte inférieu-
re (20), qui comporte au moins une portion concave
(23) destinée a introduire une quantité de métal li-
quide, au moins un bouchon méle (8) étant associé
a ladite filiere supérieure (3), ledit au moins un bou-
chon male (8) étant adapté pour se déplacer par
rapport a ladite filiére supérieure (3) et formant une
empreinte supérieure (25) qui peut étre couplée a
ladite au moins une impression inférieure (20) afin
de déterminer la forme de I'article (21) qui est coulé,
ladite au moins une filiére supérieure (3) pouvant
étre fermée sur ladite filiere inférieure (2) et ledit au
moins un bouchon méle (8) étant adapté pour fer-
mer ladite forme et pour agir comme élément de ré-
gulation d'écoulement pour I'orifice (24) qui forme
un raccord avec ledit conduit d'entrée (10), carac-
térisé en ce qu'il comprend en outre au moins un
orifice de débordement (22) qui raccorde ledit con-
duit d'entrée (10) a ladite au moins une portion con-
cave (23) pour y introduire une quantité de métal
liquide qui est dosée par débordement et est une
fonction directe de la géométrie de ladite portion
concave (23).

Appareil selon la revendication 1, caractérisé en
ce qu'il comprend, sur ladite filiére inférieure (2), de
multiples empreintes inférieures (20) qui sont indi-
viduellement raccordées audit conduit d'entrée de
métal liquide (10).

Appareil selon les revendications précédentes, ca-
ractérisé en ce qu'il comprend des capteurs de ni-
veau (30) destinés a réguler une élévation de métal
liquide dans ledit conduit d'entrée (10) a un niveau
qui est supérieur au niveau dudit orifice de raccord
(24) pour réguler le débordement de métal liquide.

Appareil selon I'une quelconque des revendications
précédentes, caractérisé en ce qu'il est adapté
pour le dosage dudit métal liquide par débordement
par rapport audit orifice de raccord (24).

Appareil selon I'une quelconque des revendications
précédentes, caractérisé en ce que le niveau du
métal liquide dans ledit conduit d'entrée du métal
liquide (10) peut étre régulé en fixant des valeurs
de temps et de pression a l'intérieur dudit fourneau.
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Appareil selon I'une quelconque des revendications
précédentes, caractérisé en ce que la fermeture
dudit bouchon maéle (8) sur I'empreinte inférieure
(20) correspondante de ladite filiere inférieure (2)
est appropriée pour appliquer une pression au mé-
tal liquide introduit dans ladite portion concave.

Appareil selon une ou plusieurs des revendications
précédentes, caractérisé en ce que lesdites em-
preintes inférieures (20) formées dans ladite filiere
inférieure (2) sont adaptées pour fournir des dosa-
ges de métal liquide indépendamment les unes des
autres.

Procédé de fabrication d'articles constitués d'alumi-
nium, d'alliages d'aluminium, d'alliages légers et si-
milaires avec un appareil selon la revendication 1,
le procédé comprenant les étapes consistant a :

fermer ladite au moins une filiére supérieure (3)
sur ladite filiere inférieure (2) ;

doser une quantité de métal liquide a son intro-
duction dans ladite au moins une portion con-
cave (23) a l'aide d'un débordement du métal
liquide par rapport a au moins un orifice de dé-
bordement (22) qui raccorde la portion concave
(23) audit conduit d'entrée (10), la quantité de
débordement dosée étant une fonction directe
de la géométrie de ladite portion concave (23) ;
et

déplacer ledit au moins un bouchon male (8)
pour fermer ladite forme et pour agir comme
élément de régulation d'écoulement pour I'ori-
fice (24) qui forme un raccord avec ledit conduit
d'entrée (10).

Procédé selon la revendication 8, dans lequel le do-
sage comprend les étapes consistant a: réguler
I'élévation et le niveau de métal liquide sous pres-
sion dans le conduit d'entrée (10) ; et, lors du rem-
plissage de la au moins une portion concave (23)
avec la quantité de débordement dosée de métal
liquide, abaisser le niveau du métal liquide dans le
conduit d'entrée (10).
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