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Description

Technical Field of the Invention

[0001] The invention is comprised within the field of
injection molds for aluminum and specifically molds
which allow obtaining several pieces simultaneously.

Background of the Invention

[0002] In the process of casting aluminum by injection
under pressure, identical pieces are cast at the maximum
production rate, forcing the cast metal under high pres-
sures into the metal molds and attempting to minimize
the cycle time per piece produced. The mold is formed
by two parts which, when they are connected, form a
space which the cast aluminum fills. When the aluminum
solidifies, the desired piece is obtained. To carry out this
process, the two parts of the mold are securely seamed
together in order to withstand, without separating, high
pressures, which is achieved with the closing force of the
injecting machine which must withstand the injection
pressure multiplied by the projected area of the piece
plus the feed system. When the aluminum has solidified,
the two parts of the mold are unlocked and opened to
extract the hot cast piece.

[0003] The mold can be simple, i.e., it can allow ob-
taining one piece in each working cycle, or it can be mul-
tiple, with several cavities to obtain several pieces in each
working cycle.

[0004] Molds with several cavities for injecting alumi-
num pieces are normally complex and require a large
investment. In a multi-cavity mold, the cavities are placed
on the same plane, therefore the projected surface is
proportional to the number of cavities and the mold size
increases with the number of cavities. In turn, the nec-
essary closing force is multiplied with the closing number,
alarger machine with a greater tonnage being necessary
(with the subsequent increase in the investment). On the
other hand, the placement of movable carriages for ob-
taining complex geometries is hugely encumbered in
multi-cavity molds due to the movement of the carriages
of one cavity interfering with the other.

[0005] In the injection of plastic pieces, it is possible
to obtain several piecesin line, in one and the same work-
ing cycle, i.e., two or more pieces are obtained simulta-
neously, one after the other. In this sense, molds con-
sisting of more than two mold parts, called sandwich
molds, are known. For example, patent document US
7,320,591 describes a device for molding plastic pieces,
formed by three plates, a fixed plate, a movable plate
and an intermediate plate.

[0006] The advantage of sandwich molds is that the
pieces (in patent US 7,320,591) are two in number, which
is more than the number of pieces that would be obtained
in @ mold consisting only of two parts, which allows ob-
taining more pieces per unit of time.

[0007] Another example of this type of mold is de-
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scribed in patent document US 4,589,840, which de-
scribes a plastic injection mold formed by a fixed mold,
a movable mold and an intermediate mold. The injection
nozzle is located in the fixed mold, and the plastic reaches
each of the cavities through multiple feeding conduits,
which cavities will form the pieces to be obtained. The
plastic is heated at high temperatures and branches out
from the feeding conduit, connected to the injection noz-
zle, in order to fill each of the cavities.

[0008] This type of mold is suitable only for injecting
plastics, given that if another type of material is used, for
example, aluminum, it would not reach each of the cav-
ities, since it would begin to solidify before reaching them;
furthermore, the incoming material valve or sensor-type
control systems can be sophisticated but with aluminum
they would degrade too quickly due to the temperature
and pressure.

[0009] Therefore, itwould be desirable to have a sand-
wich-type injection mold that is suitable for obtaining two
or more aluminum pieces simultaneously without having
to use molds that are too bulky and expensive and that,
as mentioned, multiply the machine requirements in
terms of plate size and closing force, in turn reducing the
possibility of placing multiple or movable carriages, as
occurs with the usual multiple cavity molds.

Description of the Invention

[0010] The object of the invention is an injection mold
for aluminum pieces which can manufacture several
pieces in line simultaneously. The mold of the invention
comprises:

- afixed part with a first plate comprising a first cavity,

- amovable part with a second plate comprising a sec-
ond cavity,

- atleast one intermediate part with a third plate com-
prising a third cavity and a fourth cavity,

- coupling means configured such that the fixed part,
the movable part and the intermediate part can oc-
cupy a coupling position such that between the first
cavity and the third cavity there is defined a first
space corresponding with the geometry of at least
one first piece to be obtained and, between the sec-
ond cavity and the fourth cavity there is defined a
second space corresponding with the geometry of
at least one second piece to be obtained,

- injection means configured to inject cast aluminum
in the first and second spaces through an injection
conduit.

[0011] The first plate comprises a first hole traversing
the first cavity and the third plate comprises a third hole
traversing the third and fourth cavity. On the other hand,
the movable part has a protuberance which, in the cou-
pling position, can be partially housed in the first and third
holes to define a feeding conduit communicating the first
and second spaces, the injection means being config-
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ured to inject cast aluminum in the feeding conduit and
in that the feeding conduit is dimensionally configured so
that the cast aluminum completely fills the first and sec-
ond spaces, such that the cast aluminum can solidify in
the first and second spaces and inside the feeding con-
duit.

[0012] The first hole, the third hole, the injection con-
duit and the protuberance can be aligned in the coupling
position.

[0013] Once the cast aluminum is solidified, the first
piece and the second piece are obtained, connected
through the solidified aluminum inside the feeding con-
duit.

[0014] In order for the cast aluminum to completely fill
the firstand second spaces, itis necessary for the feeding
conduit to be sized depending on the characteristics of
the pieces to be obtained so as to allow the aluminum to
flow quickly to the first and second spaces and to be able
to completely fill said spaces before the aluminum starts
to solidify. The feeding conduit actually operates by hold-
ing the cast aluminum for enough time so as to completely
fill the first and second spaces before the aluminum so-
lidification process occurs.

[0015] Once the castaluminum has solidified, the piec-
es mustbe demolded. To thatend, the mold can comprise
demolding means comprising movement means config-
ured to separate the movable part with respect to the
intermediate and fixed parts, such that between the mov-
able part and the intermediate part there is a first sepa-
ration distance which allows demolding the second piece
and between the intermediate part and the fixed part,
there is a second separation distance which allows
demolding the first piece.

[0016] The movement means can comprise at least
one tie rod configured to pull on the intermediate part,
the mentioned tie rod comprising at one end at least a
first stop, linked to the movable part, such that the move-
ment of the movable part drags the tie rod until it reaches
the first separation distance and in that the tie rod com-
prises a second stop which, once the first separation dis-
tance is reached, contacts with the intermediate part,
such that the movement of the movable part drags the
intermediate part, separating it from the fixed part.
[0017] The first separation distance will be enough so
as to allow that, for example, robotized means can be
moved into the space created and extract the second
piece obtained.

[0018] Toguidethe movementoftheintermediate part,
the movement means can comprise at least one guide,
and the guide can comprise a third stop configured to
limit the second separation distance. Like the first dis-
tance, this second distance will be enough so as to allow
demolding the first piece obtained and the length of the
tie rod and the distance to the stop will be sized so as to
make it possible to extract both pieces with manual or
automatic means sequentially or simultaneously.
[0019] When the second stop of the tie rod collides
with a projection of the intermediate part, the movement
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of the movable part produces the movement of the inter-
mediate part and therefore the separation of the interme-
diate part with respect to the fixed part.

[0020] However, as previously indicated, after the in-
jected aluminum solidifies, the pieces are connected
through the solidified aluminum inside the feeding con-
duit. Therefore, in order to carry out the demolding, it is
necessary to separate the first piece and the second
piece.

[0021] The mold can comprise fracture means config-
ured to separate the first piece from the second piece
and from the solidified aluminum inside the feeding con-
duit in order to separate the pieces.

[0022] The first piece to be obtained can be connected
to the feeding conduit through a feeding branch. The
mentioned branch can have a width "n" and is connected
to the feeding conduit at a sharp angle, such that when
the movement means separate the movable part with
respect to the intermediate and fixed parts the mentioned
feeding branch fractures due to shear stress, thus being
separated from the feeding conduit. Once separated from
the solidified aluminum inside the feeding conduit, the
branch is connected to the first piece.

[0023] The sharp angle formed between the feeding
conduit and the branch allows that, when the movement
means separate the movable part with respect to the in-
termediate andfixed parts, the mentioned feeding branch
is fractured by shear stress, such that the first piece is
separated from the feeding conduit which is dragged to-
gether with the second piece.

[0024] The fracture means can comprise locking
means for locking the intermediate part configured to limit
the movement of the mentioned intermediate part at the
start of the movement of the movable part. These locking
means can comprise a first step which is in the tie rod, a
spring configured to push the mentioned first step against
the intermediate part and a second step arranged in the
tie rod and configured to contact with a third step of the
movable part when the movement of the movable part
reaches a distance which is equivalent to the width n.
[0025] Once the cast aluminum has been cut, it is sep-
arated from the first piece, and the movable part contin-
ues moving until the tie rod collides with the second stop,
at which time the first separation distance is reached.
[0026] In the coupling position of the intermediate,
movable and fixed parts, the intermediate part exerts
pressure on the tie rod in the area corresponding to the
first step. At this time the cast aluminum is injected into
the first and second spaces. Once the aluminum has so-
lidified, the first piece and the second piece are connect-
ed through the solidified aluminum inside the feeding
conduit.

[0027] When the movement means separate the mov-
able part with respect to the intermediate and fixed parts,
the solidified aluminum inside the feeding conduit is
sheared. The spring presses against the intermediate
part for the purpose of keeping it connected to the fixed
part during the movement of the movable part and thus
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being able to fracture the solidified aluminum. The mov-
able partis moved, i.e., itis separated with respect to the
intermediate part a distance which is equivalent to the
width n of the branch. With this small movement the so-
lidified aluminum inside the feeding conduit is fractured
and the first piece is thus separated from the second
piece and from the solidified aluminum.

[0028] During the injection, the pressure which the
mold has to withstand is very high, therefore it is required
that all the parts are perfectly locked so that the cast
aluminum flows through the feeding conduit and reaches
the first and second spaces. To that end, in addition to
the coupling means, the mold can comprise connecting
means configured to lock the fixed part, the movable part
and the intermediate part when the cast aluminum is in-
jected.

[0029] The connecting means can comprise a locking
element which moves in a direction perpendicular to the
movement of the movable part, comprising a protuber-
ance fitting in a housing of the intermediate part. The
protuberance is inserted in the housing of the intermedi-
ate part in the coupling position such that the parts are
locked. When the movement means begin to separate
the movable part with respect to the intermediate and
fixed parts, arod integral with the movable part can move
through an oblique conduit of the locking element such
that in the movement of the movable part, the rod slides
through the oblique conduit, causing the locking element
to come out of position.

Description of the Drawings

[0030] To complete the description being made and
forthe purpose of aiding to better understand the features
of the invention according to a preferred embodiment
thereof, a set of drawings is attached as an integral part
of said description in which the following is shown with
an illustrative and non-limiting character:

- Figure 1 shows a perspective view of the mold object
of the invention, with the movable part separated
from the intermediate part and the intermediate part
separated from the fixed part.

- Figure 2 shows a section view of the mold in the
coupling position of the parts and with the solidified
aluminum inside the feeding conduit and in the first
and second spaces.

- Figure 3 shows a section view of the mold once the
movable part has been separated from the interme-
diate part the first separation distance.

- Figure 4 shows a section view of the mold in which
the intermediate part has been separated from the
fixed part the second separation distance.

- Figure 5 shows a detail of the connection of the feed-
ing conduit and the feeding branch of the first piece.

- Figure 6 shows a section view of the sequence of
movements of the movable part with respect to the
intermediate and fixed parts.
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- Figure 7 shows a section view of Figure 1.
- Figure 8 shows a perspective view of an example of
pieces to be obtained.

Preferred Embodiment of the Invention

[0031] Asis observed in Figure 1, the mold comprises
a movable part (2), a fixed part (1) and an intermediate
part (3). The fixed part (1) comprises a first plate (11) in
turn comprising a first hole (111) traversing a first cavity
(12). The intermediate part (3) comprises a third plate
(31) in turn comprising a third hole (311) traversing a third
cavity (32) and a fourth cavity (33). The movable part (2)
comprises a second plate (21) having a protuberance
(23), which can be partially housed in the first hole (111)
and third hole (311) to define a feeding conduit (7).
[0032] Figure 5 shows the feeding conduit (7) which is
connected to afirst space and to a second space through
feeding branches (9, 9'), respectively. The first space is
defined by the first cavity (12) and the third cavity (32)
corresponding with the geometry of a first piece (A),
whereas the second space is defined between the fourth
cavity (33) and the second cavity (22) corresponding with
the geometry of a second piece (B). The cast aluminum
is injected into these two spaces to form the pieces (A)
and (B), which will be connected through the solidified
aluminum in the feeding conduit (7).

[0033] The feeding conduit(7) has to be dimensionally
configured so that the cast aluminum completely fills the
first and second spaces, such that the cast aluminum
can solidify in the first and second spaces and inside the
feeding conduit (7). To facilitate filling the first and second
spaces with the cast aluminum, the mold can comprise
a first feeding branch (9) which is connected to the first
space and a second branch (9’) connected to the second
space. The first branch (9) can also be connected to the
feeding conduit (7) at a sharp angle, such that once the
aluminum is injected, the first piece (A) is connected to
the solidified aluminum inside the feeding conduit (7)
through the solidified aluminum inside the branch (9).
[0034] Figure 2 shows the movable part (2), the inter-
mediate part (3) and the fixed part (1) coupled together
to cause the cast aluminum to be injected through an
injection conduit (4). The pressure which the mold must
withstand at the time of the injection is very great, there-
fore the mold can comprise connecting means which al-
low keeping the intermediate part (3), fixed part (1) and
movable part (2) locked in the coupling position. As seen
in this Figure 2, these connecting means can comprise
a locking element (16) having a boss (17) which is fitted
in a housing (18) of the intermediate part (3).

[0035] The aluminum is injected through the injection
conduit (4) which can be aligned with the feeding conduit
(7), such that the aluminum flows from the injection con-
duit (4), completely filling the first and second spaces
through the feeding conduit (7).

[0036] Once the aluminum has been injected and so-
lidified, the pieces (A) and (B) obtained are demolded.
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Figure 1 shows this demolding position, in which the parts
have been separated, i.e., the movable part (2) separated
with respect to the intermediate part (3) and fixed part
(1), and the intermediate part (3) separated with respect
to the fixed part (1). The movable part (2) is separated
from the intermediate part (3) a first separation distance,
which is a distance that is suitable so as to allow demold-
ing the second piece (B), whereas the intermediate part
(3) is separated from the fixed part (1) a second separa-
tion distance, which is the distance suitable so as to allow
demolding the first piece (A).

[0037] However, as discussed, these pieces (A) and
(B) are connected by the solidified aluminum inside the
feeding conduit (7), therefore in order to demold the piec-
es (A) and (B), it is necessary to separate them.

[0038] To that end, the mold can comprise fracture
means configured to separate the first piece (A) from the
second piece (B) and from the solidified aluminum inside
the feeding conduit (7). As discussed, the first piece (A)
can be connected to the feeding conduit (7) through the
feeding branch (9) which is connected, at a sharp angle,
to the mentioned feeding conduit (7). This branch (9) has
a width "n" and is configured so that when movement
means, not depicted in the figures, separate the movable
part (2) with respect to the intermediate part (3) and fixed
part (1), the mentioned feeding branch (9) fractures due
to shear stress. In other words, when the movable part
(2) is separated from the intermediate part (3) the feeding
branch (9) fractures due to shear stress, being separated
from the solidified aluminum inside the feeding conduit
(7). After the fracture, the first piece (A) is separated from
the solidified aluminum inside the feeding conduit (7),
which is dragged together with the second piece. When
the demolding is carried out, what is obtained is the first
piece (A) together with the solidified aluminum in the
branch (9), and on the other hand, the second piece is
obtained together with the solidified aluminum inside the
branch (9’) and the solidified aluminum inside the feeding
conduit (7).

[0039] However, inorder forthe cutting to be done eas-
ily but precisely, the fracture means can comprise locking
means for locking the intermediate part (3) configured to
limit the movement of the mentioned part (3) at the start
of the movement of the movable part (2), for the purpose
of keeping the intermediate part (3) connected to the fixed
part (1).

[0040] AsisobservedinFigure 6,these lockingmeans
can comprise a first step (8) arranged in a tie rod (5), a
spring (13) configured to push the mentioned step (8)
against the intermediate part (3) and a second step (14)
arranged in the tie rod (5) which contacts with a third step
(15) of the movable part (2) when the movement of the
movable part (2) reaches a distance which is equivalent
to the width n of the branch (9).

[0041] In Figure 6, three phases are depicted corre-
sponding with the phase for the injection, phase for the
fracture or separation of the pieces (A) and (B) and phase
for the movement of the movable part (2) with respect to
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the intermediate part (3) and fixed part (1) until reaching
a first separation distance which allows demolding the
second piece (B).

[0042] In the phase for the injection of the aluminum
in the first and second spaces through feeding conduit
(7), coupling means, not depicted in the figures, couple
the movable part (2), intermediate part (3) and fixed part
(1), such that the spring (13) is compressed and the sec-
ond step (14) is not in contact with the step (15) of the
movable part (2). When the movement means start to
separate the movable part (2) with respect to the inter-
mediate part (3), the spring (13) pushes the first step (8)
against the intermediate part (3) so that said part (3) is
connected to the fixed part (1) and, the second step (14)
contacts with the third step (15) of the movable part (2).
This movement covers a distance which is equivalent to
the width "n" of the branch (9). At this time the first piece
(A) is already separated from the solidified aluminum in-
side the feeding conduit (7) and from the second piece
(B).

[0043] Subsequently the movement means continue
to separate the movable part (2) from the intermediate
part (3) until reaching the first separation distance. The
first separation distance is reached when a second stop
(52) of the tie rod (5) contacts with the intermediate part
(3). The second stop (52) can collide, for example, with
a boss arranged in the intermediate part (3) such that the
movable part (2) drags the intermediate part (3), sepa-
rating it with respect to the fixed part (1).

[0044] Figure 3 shows how the movable part (2) has
reached the first separation distance. The pieces (A) and
(B) have been separated and the piece to be demolded
is a piece formed by the second piece (B) and the solid-
ified aluminum inside the feeding conduit (7). In this po-
sition the second stop (52) has collided with the boss of
the intermediate part (2). When the movement means
continue to push the movable part (2), the intermediate
part (3) is dragged to be separated with respect to the
fixed part (1). The second separation distance is reached
when a third stop (61) of guides (6) collides with the in-
termediate part (3). This position is shown in Figure 4.
Once the second separation distance has been reached,
the first piece (A) can be demolded.

Claims
1. Injection mold for aluminum pieces comprising:

- afixed part (1) with afirst plate (11) comprising
a first cavity (12),

- a movable part (2) with a second plate (21)
comprising a second cavity (22),

- at least one intermediate part (3) with a third
plate (31) comprising a third cavity (32) and a
fourth cavity (33),

- coupling means configured such that the mov-
able part (2), the fixed part (1) and the interme-
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diate part (3) can occupy a coupling position
such that between the first cavity (12) and the
third cavity (32) there is defined a first space
corresponding with the geometry of at least one
first piece to be obtained (A) and between the
second cavity (22) and the fourth cavity (33),
there is defined a second space corresponding
with the geometry of at least one second piece
(B) to be obtained,

- injection means configured to inject cast alu-
minum in the first and second spaces through
an injection conduit (4)

characterized in that the first plate (11) comprises
a first hole (111) traversing the first cavity (12) and
the third plate (31) comprises a third hole (311) tra-
versing the third cavity (32) and the fourth cavity (33),
and in that the movable part (2) comprises a protu-
berance (23) which, in the coupling position, can be
partially housed in the first and third holes (111, 311)
to define a feeding conduit (7) communicating the
first and second spaces, the injection means being
configured to inject cast aluminumin the feeding con-
duit (7), and in that the feeding conduit is dimen-
sionally configured so that the cast aluminum com-
pletely fills the first and second spaces, such that the
cast aluminum can solidify in the first and second
spaces and inside the feeding conduit (7).

Injection mold for aluminum pieces according to
claim 2, characterized in that in the coupling posi-
tion the first hole (111), the third hole (311), the in-
jection conduit (4) and the protuberance (23) are
aligned.

Injection mold for aluminum pieces according to any
of the previous claims, characterized in that it com-
prises demolding means comprising movement
means configured to separate the movable part (2)
with respect to the intermediate part (3) and fixed
part (1), such that between the movable part (2) and
the intermediate part (3) there is a first separation
distance which allows demolding the second piece
(B), and between the intermediate part (3) and the
fixed part (1) there is a second separation distance
which allows demolding the first piece (A).

Injection mold for aluminum pieces according to
claim 3, characterized in that the movement means
comprise at least one tie rod (5) configured to pull
on the intermediate part (3), the mentioned tie rod
(5) comprising at one end at least a first stop (51)
linked to the movable part (2), such that the move-
ment of the movable part (2) drags the tie rod (5)
until reaching the first separation distance, and in
that the tie rod (5) comprises at least a second stop
(52) which contacts with the intermediate part (3),
such thatthe movable part (2) drags the intermediate
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10.

part (3) separating it from the fixed part (1).

Injection mold for aluminum pieces according to any
of the previous claims, characterized in that the
movement means comprise at least one guide (6)
configured to guide the movement of the intermedi-
ate part (3), and in that the guide comprises at least
one third stop (61) configured to limit the second sep-
aration distance.

Injection mold for aluminum pieces according to any
of the previous claims, characterized in that com-
prises fracture means configured to separate the first
piece (A) from the second piece (B) and from the
solidified aluminum inside the feeding conduit (7).

Injection mold according to claim 6, characterized
in that the first piece (A) is connected to the feeding
conduit (7) through a feeding branch (9), which is
connected to the mentioned feeding conduit (7) ata
sharp angle, the branch (9) having a width n and
being configured so that when the movement means
separate the movable part (2) from the intermediate
part (3) and fixed part (1), the mentioned branch (9)
is separated from the feeding conduit (7).

Injection mold for aluminum pieces according to any
of claims 6 and 7, characterized in that the fracture
means comprise locking means for locking the inter-
mediate part (3) configured to limit the movement of
the mentioned intermediate part (3) at the start of
the movement of the movable part (2).

Injection mold for aluminum pieces according to
claim 8, characterized in that the locking means
for locking the intermediate part (3) comprise:

- a first step (8) arranged in the tie rod (5),

- a spring (13) configured to push the mentioned
first step (8) against the intermediate part (3).

- a second step (14) arranged in the tie rods (5)
and configured to contact with a third step (15)
of the movable part (2) when the movement of
the movable part (2) reaches a distance equiv-
alent to the width n.

Injection mold for aluminum pieces according to any
of the previous claims, characterized in that it com-
prises connecting means configured to lock the fixed
part (1), the movable part (2) and the intermediate
part (3) when the cast aluminum is injected, the men-
tioned connecting means comprising:

- alocking element (16) which moves in a direc-
tion perpendicular to the movement of the mov-
able part (2), comprising a boss (17) fitting in a
housing (18) of the intermediate part (3),

- arod (19) integral with the movable part (2)
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which can move through an oblique conduit (20)
of the locking element (16), such that when the
movement means separate the movable part (2)
with respectto the intermediate part (3) and fixed
part (1), the rod (19) slides through the oblique
conduit (20), causing the locking element (16)
to come out of position.
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