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(54) Compacting Press

(57) A press (1) for compacting metallic powders
and the like, comprising two plugs, an upper one (5) and
a lower one (6), a die supporting assembly (7), consti-
tuted by a cross-member (8) that can perform a trans-
lational motion along appropriately provided guides, a
containment rim supporting table (10) and a footing (11),
and the corresponding movement means. Guiding col-
umns (9) are distributed substantially along the external
perimeter of the cross-member (8) and guide both the
cross-member (8) and the upper plate (12) for accom-
modating the upper plug (5). The cross-member (8) has
a frustum-shaped receptacle (13), whose shape and di-
mensions are complementary to those of the contain-
ment rim supporting table (10), and the table (10) and
the receptacle (13) are mutually associable, in coaxiality
conditions imposed by the taper, by way of removable
coupling elements when they are forced one inside the
other.



EP 1 586 396 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a press for
compacting metallic powders within a die of a particular
shape, which is suitable to manufacture mechanical
components.
[0002] The machining processes for which the com-
paction of metallic powders is used are casting (pres-
sure die-casting) and sintering.
[0003] Casting requires the powders compacted in-
side the die to be brought to a temperature that is higher
than their melting point for a time that is sufficient to en-
sure complete melting of the compacted mass.
[0004] Sintering is the operation by means of which
metallic (or ceramic) powders are agglomerated, at tem-
peratures lower than the melting point, by virtue of dif-
fusion phenomena. It is performed by heating the pow-
ders (usually precompressed when cold) in furnaces
that are generally of the tunnel type. During sintering,
extremely low shrinkage is observed and the density of
the resulting parts is always lower than the density that
can be obtained by casting; with respect to casting, sin-
tering has the advantage, which is substantial especially
in the case of high-melting materials, of working at lower
temperatures and of obtaining parts that have their fin-
ished dimensions.
[0005] Currently, presses have a certain number of
guiding bars, on which a containment rim supporting
cross-member is fitted so that it can slide. Below the
containment rim there is a lower plug, which is aligned
with the lower opening of said containment rim, and an
upper plug is arranged in an upper region.
[0006] Replacing the containment rim and the lower
plug, for example to change the size of the mechanical
part being made, entails extracting from the machine the
entire die supporting assembly with the adapter that
comprises the cross-member, the containment rim and
a corresponding footing.
[0007] During reassembly of the assembly, it is almost
impossible to provide perfect alignment between the
containment rim and the upper plug, with the risk of fric-
tion between the surface of the containment rim and of
the plug, with subsequent damage.
[0008] In order to obviate this drawback, a plurality of
upper shafts have been used on which the plate to which
the upper plug is coupled can slide, its end engaging
slidingly within respective cavities (without play) provid-
ed on the containment rim supporting cross-member.
The presence of these shafts ensures the alignment of
the upper plug with respect to the containment rim, but
makes it awkward to access the machine for any oper-
ator who has to perform cleaning, maintenance or re-
placement of parts of the die.
[0009] The operations for assembling and disassem-
bling the die supporting assembly are very complicated,
due to the presence of the shafts, which must be fixed
to the die supporting assembly so as to prevent it from
falling before it is possible to release said assembly from

the press.
[0010] The vertical translational motion of the cross-
member (and accordingly of the die) is allowed by way
of the presence of a hydraulic piston or of another move-
ment system arranged below the footing and centered
with respect to it.
[0011] The presence of this piston entails a particu-
larly complicated installation: it is necessary to prepare
a special foundation, at the region where the press is
installed, that is sufficient to accommodate the piston
and the corresponding electrical and hydraulic circuits.
[0012] The aim of the present invention is to obviate
the described drawbacks and to meet the mentioned re-
quirements, by providing a compaction press in which
the operations for removing and replacing the die sup-
porting assembly (known as "adapter" in the jargon) are
simplified and in which the alignment between the con-
tainment rim of the die and the upper plug is ensured at
each assembly.
[0013] Within this aim, an object of the present inven-
tion is to provide a structure that is compact and does
not require the provision of receptacles in the flooring or
other foundation work.
[0014] Another object of the present invention is to
provide a press that has a simple structure, is relatively
easy to provide in practice, safe in use, effective in op-
eration, and has a relatively low cost.
[0015] This aim and these and other objects that will
become better apparent hereinafter are achieved by the
present compacting press, of the type that comprises
one or more pairs of upper and lower plugs, a die sup-
porting assembly, constituted by a cross-member that
can perform a translational motion along appropriately
provided guides fixed to the structure of the press, a die
supporting containment rim and a footing, and the cor-
responding movement means, characterized in that
guiding columns are distributed substantially along the
external perimeter of the press and are fixed to the same
structure, said columns guiding both said cross-member
and an upper plate for accommodating the upper plug,
and in that said cross-member has a frustum-shaped
receptacle, whose shape and dimensions are comple-
mentary to those of the die supporting containment rim,
the containment rim and the receptacle being mutually
associable, in coaxiality conditions imposed by the ta-
per, by virtue of removable coupling elements when they
are forced one inside the other.
[0016] Further characteristics and advantages of the
present invention will become better apparent from the
following detailed description of a preferred but not ex-
clusive embodiment of a compaction press, illustrated
by way of non-limiting example in the accompanying
drawings, wherein:

Figure 1 is a front view, with some areas shown in
cross-section, of a press according to the invention;
Figure 2 is a side view of a press according to the
invention;
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Figure 3 is a top view of a press according to the
invention;
Figure 4 is a plan view of a cross-member of a press
according to the invention;
Figure 5 is a partially sectional front view of a die
supporting assembly of a press according to the in-
vention.

[0017] With reference to the figures, the reference nu-
meral 1 generally designates a compaction press.
[0018] The press 1 comprises a supporting structure
2, which rests (and is optionally also fixed) on the floor;
a movable arm 3 for supporting a management and con-
trol unit 4 is associated with the structure 2.
[0019] In its central portion, the press 1 is provided
with one or more pairs of plugs, an upper plug 5 and a
lower plug 6, and a die supporting assembly 7 constitut-
ed by a cross-member 8, which can perform a transla-
tional motion along four guiding columns 9, which are
fixed to the structure 1 and are distributed substantially
along the external perimeter of the cross-member 8
proximate to the corners, by a containment rim support-
ing table 10, and by a footing 11.
[0020] A plate 12 for accommodating the upper plug
5 is also guided along the columns 9.
[0021] The cross-member 8 is provided with a frus-
tum-shaped receptacle 13, whose shape and dimen-
sions are complementary to the containment rim sup-
porting table 10, said containment rim supporting table
and said receptacle being mutually associable, in coax-
ial conditions imposed by the taper, by bolting when they
are forced one inside to the other. The frustum-shaped
receptacle 13 and the containment rim supporting table
10 have an angle comprised between two diametrically
opposite generatrices that span substantially 30°.
[0022] The cross-member 8 can perform a vertical
translational motion by means of two hydraulic pistons
14, which are arranged in diametrically opposite posi-
tions with respect to the receptacle 13 and have an up-
per movable end that is rigidly coupled to the lower face
of the cross-member 8 and a lower end that is rigidly
coupled to the supporting structure 2.
[0023] The pistons 14 are actuated simultaneously
and are mutually controlled, in terms of position and
speed, for the correct translational motion of the cross-
member 8: any advancement of one with respect to the
other would in fact entail the tilting of the cross-member,
with consequent malfunction of the press 1 and mis-
alignment between the containment rim 18 and the
plugs 5 and 6.
[0024] The cross-member 8 is constituted by a metal-
lic element, which has a substantially rectangular cross-
section with four external arms 15, which protrude sub-
stantially from the corners along the directions of the di-
agonals, each arm 15 having an end hole 16 which ac-
commodates, even indirectly, a respective column 9;
each end hole can in fact accommodate stably a bush
17, which can slide on the respective column 9.

[0025] The plate 12 is shaped like the cross-member
9 and has respective arms with end holes with which the
bushes are associated, said bushes being able to slide
on the respective columns 9.
[0026] The provision of the cross-member 8 and of the
plate 12 with arms that protrude diagonally is due to the
need to maximize their mutual distance, so as to ensure
that if a small mutual misalignment thereof occurs (due
to the arrangement of one arm higher or lower than the
others), this leads in the central region (which corre-
sponds to the plugs 5 and 6 and to the containment rim
18) to the smallest coaxiality error in order to ensure the
correct action of the plugs 5 and 6 on the containment
rim 18.
[0027] The containment rim 18 is mounted on the con-
tainment rim supporting table 10 so that the upper end
protrudes slightly from the upper face of the containment
rim supporting table 10.
[0028] The cross-member 8 supports a fixed lamina
20, which is mounted on top, and a removable lamina
21, which is fixed above the upper end of the contain-
ment rim 18 and protrudes from the rim supporting table
10: the fixed lamina 20 and the movable lamina 21 have
the same thickness.
[0029] A cup 22 for feeding the powders to the die re-
ceives the powders from a hopper 23 through a duct 24;
the cup 22 can slide on the upper surface of the laminas
20 and 21, and in the inactive position rests exclusively
on the fixed lamina 20 and can move by way of the action
of a motor 25 from said inactive position to the position
for releasing the powders that corresponds to its overlap
on the upper opening of the containment rim 18. In a
lower region, the cup 22 has scrapers, which ensure that
in sliding on the surface of the laminas 20 and 21 it does
not scatter metallic powders thereon; gliding of the cup
22 on the laminas 20 and 21 is ensured by the fact that
the laminas have the same thickness and therefore
there are no discontinuities in the transition from one to
the other.
[0030] With this new machine architecture, if it is nec-
essary to replace the containment rim 18, it is necessary
to lift the cross-member 8 with respect to the upper end
of the lower plug 6 in order to space it from said end by
an extent that is greater than the height of the rim sup-
porting table 10.
[0031] Once this workspace has been created, it is
necessary to free the rim supporting table 10 from the
cross-member 8, subsequently removing the die sup-
porting assembly from the press 1.
[0032] In a convenient position, for example on a
working surface that is adjacent to the installation area
of the press 1, it is therefore possible to replace the con-
tainment rim 18 in the rim supporting table 10.
[0033] The die supporting assembly, with the new
containment rim 18 mounted thereon, can then be ar-
ranged again below the cross-member 8, making the
cross-member 8 descend until the seat 13 is forced onto
the rim supporting table 10, so that their taper forces
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their mutual alignment. At this point, it is possible to fix
the rim supporting table 10 by bolting to the cross-mem-
ber 8.
[0034] Since the cross-member 8 and the plate 12 are
constantly guided on the fixed columns 9 and are there-
fore perfectly aligned, and by ensuring, by way of the
conical coupling, a perfect alignment between the re-
ceptacle 13 and the rim supporting table 10, the con-
tainment rim 18 is perfectly aligned with the upper plug
5 and with the lower plug 6. This ensures that the press-
ing operations are performed with maximum efficiency,
obtaining correctly formed products and avoiding the
risk of damaging the mating parts due to incorrect align-
ments.
[0035] Throughout the operations, the cup for feeding
the powders 22 to the containment rim 18 continues to
rest on the fixed lamina 20 in the inactive position: ad-
vantageously with respect to conventional presses, it is
not necessary to disassemble the cup 22 as well, an op-
eration which requires interrupting the duct 24 to prevent
the outflow of the powders.
[0036] As a whole, therefore, the operations for re-
placing the die with this machine architecture are dis-
tinctly simpler and ensure a perfect assembly of the
parts besides ensuring that there is no dispersion of ma-
terial.
[0037] The presence of the two hydraulic pistons 14
arranged on opposite sides of the lower plug 6 consid-
erably reduces the vertical space occupation of the
press 1 with respect to a conventional one, which by
adopting a single piston had to arrange it at the center
and below the lower plug 6, requiring the presence of a
foundation excavation below the press 1 in order to en-
sure its accommodation.
[0038] It has thus been shown that the invention
achieves the intended aim and objects.
[0039] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims.
[0040] All the details may further be replaced with oth-
er technically equivalent ones.
[0041] In the described embodiments individual char-
acteristics, given in relation to specific examples, may
actually be interchanged with other different character-
istics that exist in other embodiments.
[0042] Moreover, it is noted that anything found to be
already known during the patenting process is under-
stood not to be claimed and to be the subject of a dis-
claimer.
[0043] In practice, the materials used, as well as the
shapes and the dimensions, may be any according to
requirements without thereby abandoning the scope of
the protection of the appended claims.
[0044] The disclosures in Italian Patent Application
No. BO2004A000163 from which this application claims
priority, are incorporated herein by reference.
[0045] 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.

Claims

1. A compacting press, of the type that comprises at
least one pair of plugs, an upper one (5) and a lower
one (6), a die supporting assembly (7), constituted
by a cross-member (8) that can perform a transla-
tional motion along appropriately provided guides,
fixed to the structure of the press (1), a containment
rim supporting table (10) and a footing (11), and the
corresponding movement means, characterized in
that guiding columns (9) fixed to the structure (1)
are distributed substantially along the external pe-
rimeter of the cross-member (8), said columns (9)
guiding both said cross-member (8) and an upper
plate (12) for accommodating the upper plug (5),
and in that said cross-member (8) has a frustum-
shaped receptacle (13), whose shape and dimen-
sions are complementary to those of the contain-
ment rim supporting table (10), said table (10) and
said receptacle (13) being mutually associable, in
coaxiality conditions imposed by the taper, by way
of removable coupling elements when they are
forced one inside the other.

2. The press according to claim 1, characterized in
that said means for moving the cross-member (8)
comprise two hydraulic pistons (14), in which the
upper end is rigidly coupled to the lower face of the
cross-member (8) and the lower end is rigidly cou-
pled to the supporting structure (2), said pistons
(14) being actuated simultaneously and mutually
controlled, in terms of position and speed, for the
correct translational motion of said cross-member
(8).

3. The press according to claim 1, characterized in
that said guiding columns (9) are four, are fixed to
the press (1), and are arranged approximate to the
corners of said cross-member (8).

4. The press according to claims 1 and 3, character-
ized in that said cross-member (8) is constituted
by a metallic element that has a substantially rec-
tangular cross-section with four external arms (15)
that branch out from the corners along the direc-
tions of the diagonals, each arm (15) being provided
with an end hole (16) in which a respective column
(9) is accommodated even indirectly.

5. The press according to claim 4, characterized in
that each one of said end holes (16) accommodates
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a bush (17), which is rigidly coupled and is engaged
on the column (9) so that it can slide.

6. The press according to claims 1 and 3, character-
ized in that said upper plate (12) for accommodat-
ing the upper plug (5) has a substantially rectangu-
lar cross-section, with four external arms that pro-
trude substantially from the corners along the direc-
tions of the diagonals, each arm being provided with
an end hole which internally accommodates, even
indirectly, a respective column (9).

7. The press according to claim 6, characterized in
that each one of said end holes accommodates a
rigidly coupled bush, in which said column (9) can
slide.

8. The press according to one or more of the preced-
ing claims, characterized in that said frustum-
shaped receptacle (13) and said rim supporting ta-
ble (10) have an angle of substantially 30° com-
prised between two diametrically opposite genera-
trices.

9. The press according to one or more of the preced-
ing claims, characterized in that said containment
rim (18) is fitted on said rim supporting table (10) so
that its upper end protrudes slightly from the upper
face of said rim supporting table (10).

10. The press according to claim 9, characterized in
that said cross-member (8) rigidly supports, in an
upper region, a fixed lamina (20) and a removable
lamina (21), which is fixed above the upper end of
the containment rim (18) and protrudes from rim
supporting table (10), said fixed lamina (20) and
said movable lamina (21) having the same thick-
ness.

11. The press according to claim 10, characterized in
that a cup (22) for feeding the powders to the die
can slide on the upper surface of said lamina (20,
21) and rests, in the inactive position, exclusively
on said fixed lamina (20).

12. A method for replacing a die supporting assembly
in a press (1), according to one or more of the pre-
ceding claims, comprising the steps of: lifting said
cross-member (8) with respect to the upper end of
said lower plug (6) until it is spaced from said end
by an extent that is greater than the height of the
rim supporting table (10); freeing from the coupling
elements said rim supporting table (10) from said
cross-member (8), removing the entire die support-
ing assembly from the press (1); replacing said con-
tainment rim (18) in the rim supporting table (10);
reinserting the die supporting assembly (11) in the
press (1); arranging again the rim supporting table

(10) below the cross-member (8); causing the de-
scent of the cross-member (8) until the receptacle
(13) is forced onto the rim supporting table (10), en-
suring alignment by way of the conical mating; and
fixing the rim supporting table (10) by means of said
elements for coupling to the cross-member (8).

13. The method according to claim 12, characterized
in that during all the operations said cup for feeding
the powders (22) to the die (15) remains in contact
against said fixed lamina (20) in the inactive posi-
tion.

7 8



EP 1 586 396 A2

6



EP 1 586 396 A2

7



EP 1 586 396 A2

8



EP 1 586 396 A2

9


	bibliography
	description
	claims
	drawings

