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Description

[0001] The present invention relates to a plant for the
manufacture of a metal element for a joint, in particular
for a ball joint.

[0002] The present invention may be applied to
advantage, but not exclusively, to the manufacture of a
metal element of the type intended to be connected to
one end of a drive rod and which includes a head with a
seat for receiving a portion of another element of the
ball joint and a shank which is usually cylindrical and is
integral with the head. The shank generally has a blind
hole which extends from the opposite end of the shank
from the head and is adapted for positive engagement
by the end portion of an associated drive rod.

[0003] Normally, the joint element described above is
manufactured mechanically, by machine-shaving from a
rod, preferably a circular-section rod. However, this
method of manufacture is extremely expensive, a fact
which is not of negligible importance in the case of large
scale production. In fact, during this machine-shaving, a
considerable quantity of material is not used as it forms
the shavings, which are very expensive to recover. Fur-
thermore the manufacturing process described above
requires the use of a considerable number of machine
tools assembled in work stations which, in addition to
being relatively expensive in themselves, carry not
inconsiderable operating and maintenance costs which
noticeably increase the unit cost of the manufactured
joint.

[0004] Alternatively, the joint element described above
is manufactured by a series of operations including a
first working process constituted by permanent hot
deformation, in which a semifinished product is formed
from a piece of rod and has a geometry similar to that of
the piece to be manufactured, and a second operation
involving the removal of shavings.

[0005] This manufacturing process is highly unsatis-
factory as it places a ceiling on the production rate. In
fact, the manufacturing process described above
requires considerable time to heat the pieces of rod to
the working temperature, as well as particular technical
arrangements for preserving the material's initial char-
acteristics substantially unaltered. In addition, the vari-
ous operations carried out on the piece of rod require
the use of special handling equipment as the rod is at
different temperatures in the different steps of the work-
ing cycle.

[0006] Furthermore, the construction of the undercut
portions of such metal elements for joints is particularly
difficult.

[0007] A prior art process for the manufacture of a
metal element for a joint is described in US-A-5 129
251. In fact, such a document discloses a process for
manufacturing an eye joint having a spherical head and
a connection cylindrical part formed integrally; the
spherical head and the cylindrical part being obtained
through a series of forming steps. However, a particular
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assembly for permanently cold deforming an end por-
tion of the connection cylindrical part, opposite the
spherical head, is not envisaged.

[0008] The object of the present invention is to provide
a plant for the manufacture of a metal element for a joint
which overcomes the disadvantages described above
simply and economically.

[0009] The present invention provides a plant for the
manufacture of a metal element for a joint, in particular
for a ball joint; the plant comprising :

- cutting means for cutting off a substantially cylindri-
cal piece of metal,

- at least one first forming assembly for cold deform-
ing a first end portion of the substantially cylindrical
piece, the at least one forming assembly compris-
ing an upper die and a lower die;

- one second forming assembly for cold extruding a
second end portion of the substantially cylindrical
piece, said second forming assembly comprising
an upper die, a lower die and a punch;

- handling means for moving the substantially cylin-
drical piece between the assemblies; and

- a control unit for controlling the operations; the
plant being charactesized in that it further com-
prises :

- one upsetting assembly for permanently cold
deforming the second end portion of the substan-
tially cylindrical piece, the upsetting assembly com-
prising an upper die, a lower die and holding means
of the substantially cylindrical piece placed
between the upper die and the lower die ; the hold-
ing means being subdivided in a plurality of sectors
which engage a respective guide for an axial sliding
movement along an axis, the radial movement of
the sectors, in order to hold the substantially cylin-
drical piece, being due to the axial downwards
movement of the upper die along the axis.

[0010] The invention will now be described with refer-
ence to the appended drawings which illustrate one,
non-limitative embodiment, and in which:

Figure 1 is a sectioned side elevation of a preferred
embodiment of the plant for the manufacture of a
metal element for a ball joint according to the
present invention;

Figure 2 shows the metal element at successive
stages of its forming; and

Figures 3 to 7 show various details of Figure 1 in
section and on an enlarged scale.

[0011] In Figure 1, a plant is generally indicated 1 for
the manufacture of a metal element 2 (Figure 2e)
designed to form part of a ball joint (not shown) and to
be coupled to a drive member, preferably a motor-driven
rod (not shown).

[0012] As illustrated particularly in Figure 2e, the ele-
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ment 2 includes a head 3 and a cylindrical shank 4 inte-
gral with the head 3 and defining its own axis 5. The
head 3 has two flat side faces 6, parallel to each other
and to the axis 5 and spaced by a distance substantially
equal to the diameter of the shank 4, and two further
convex side faces 7 which are symmetrical about a
plane perpendicular to the faces 6 and containing the
axis 5. The head 3 has a central seat 10 which is prefer-
ably cylindrical and is defined by two portions 8 and 9,
of which the portion 8 is substantially a portion of a
spherical cap with a cross-section transverse the axis 5
which is substantially rectangular. The portion 9, on the
other hand, is substantially frustoconical with its larger
base, also substantially rectangular, coincident with a
base of the portion 8.

[0013] The shank 4 extends from the smaller base of
the portion 9 and has a blind hole 11 which extends
coaxially of the axis 5 from the end of the shank oppo-
site the head 3 and is threaded to enable the element 2
to be engaged, in use, with a threaded end of a drive rod
(not shown). The shank 4 also has a circumferential rib
or flange 12 around a free end portion of the shank
itself.

[0014] As seenin Figure 1, the plant 1 includes a sup-
port frame 13 which in turn includes a fixed, flat bottom
plate 14, which forms a base for the plant 1 itself, and a
movable upper plate 15 which is parallel to and spaced
from the plate 14 and defines with the latter a space 16
of varying size which houses a plurality of presses for
manufacturing the element 2. In particular, the element
2 is formed from a cylindrical piece 17 of ferrous mate-
rial, preferably lead-bearing steel or, alternatively, man-
ganese-silicon steel, cut from a reel of rod (not shown)
by means of a known cutting assembly, illustrated sche-
matically, which is arranged in a cutting station 19 and
controlled by a known control unit 19a.

[0015]  Still with reference to Figure 1, the plant 1
includes, in addition to the cutting station 19, three cold
press assemblies 20, 21 and 22 arranged in the space
16 alongside each other and adjacent the station 19 and
comprising respective forming stations 23, 24 and 25 for
forming the head under the control of the control unit
19a.

[0016] The plant 1 also includes two further cold press
assemblies 26 and 27 which are also housed alongside
each other in the space 16 and are controlled by the
control unit 19a and comprise, respectively, an extru-
sion station 28 at which the hole 11 is formed and an
upsetting station 29 at which the flange 12 is formed.
[0017] With reference to Figures 1 and 3, the assem-
bly 20 includes a press 30 which in turn includes an
upper die 31 and a lower die 32 which are aligned on a
vertical axis 33, the lower die 32 being a button die cou-
pled to a support body 34 (Figure 3) and securely fixed
to the lower plate 14, and the upper die 31 being a mov-
able punch. When closed, the dies 31 and 32 define a
cavity 35 which communicates with the exterior through
two cylindrical ducts 36 and 37 formed, respectively, in
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the die 31 and the die 32 in positions coaxial with the
axis 33 and each having a diameter slightly greater than
that of the piece 17. The cavity 35 is defined by two flat
side faces 38, parallel to each other and to the axis 33
and spaced by a distance substantially equal to the
diameter of the ducts 36 and 37. The cavity 35 is further
defined by two convex side faces 39 which are symmet-
rical about a plane perpendicular to the faces 38 and
containing the axis 33.

[0018] The upper die 31 is carried by a tubular support
body 40 which is slidable axially in a tubular guide body
41 which is securely fixed to the plate 15 which is mov-
able towards and away from the plate 14 along a line A
parallel to the axis 33 so as to move the upper die 31
towards and away from the lower die 32 under the
action of a known actuator 42, preferably a mechanical
actuator, controlled by the control unit 19a. The support
body 40 houses a compression spring 43 interposed
between the body 40 itself and the body 41, and houses
a cylindrical body 44 which is movable along the axis 33
under the action of a mechanical actuator 45 and car-
ries a cylindrical punch 46 securely fixed thereto. This
latter has a diameter slightly smaller than that of the
duct 36 and is slidable axially in the duct 36 itself and in
holes formed in the plate 15 and the body 41.

[0019] Finally, the assembly 20 includes a piercing
punch 47 which extends coaxially of the axis 33 and is
slidable in the duct 37 and holes formed in the plate 14
and the body 34. The pointed punch 47 ends in a
pointed tip 48 coaxial with the axis 33 and is movable
along this axis 33 relative to the lower die 32 between a
withdrawn position (Figures 1 and 3) and an extended
position, not shown, under the action of a mechanical
actuator 49.

[0020] The press 30 enables a first end portion 50
(Figure 1) of the piece 17 to be permanently cold
formed, thus providing a semifinished piece 17a, shown
in Figure 2a, which includes an elongate head 51 and a
cylindrical shank 52 with a diameter substantially equal
to the diameter of the piece 17 and having a tapered
centring hole 48a formed by the tip 48. The head 51
includes a first portion 53 and a second portion 54, each
being shaped substantially like a truncated pyramid with
a substantially rectangular base (Figure 2a). The larger
bases of the portions 53 and 54 coincide and the
smaller base of the portion 54 is connected to the shank
52. The head 51 has two parallel flat side faces 55
spaced by a distance substantially equal to the diameter
of the shank 52 and two convex side faces 56 which are
symmetrical about a plane perpendicular to the faces
55 and containing the axis of the shank 52.

[0021] Still with reference to Figure 1 and, in particu-
lar, to Figure 4, the assembly 21 enables the head 51 to
be worked further and differs from the assembly 20 only
in a few structural details. In the following description,
the component parts of the assembly 21 are indicated,
where possible, by the same reference numbers as
those used for the corresponding parts of the assembly
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20.

[0022] As best shown in Figure 4, the assembly 21 dif-
fers from the assembly 20 in that it includes an upper die
57 and a lower die 58 aligned on an axis 59 parallel to
the axis 33 and differing from the dies 31 and 32 in that
they define a cavity 60 which differs, in turn, from the
cavity 35 only in that it is defined, as well as by the side
faces 38, by two side faces 61 each of which is more
curved than the faces 39.

[0023] Still with reference to Figures 1 and 4, the
assembly 21 also differs from the assembly 20 in that
the upper die 57 is carried by an associated tubular sup-
port body 62 which is securely fixed to the plate 15 and
houses two bodies 63 aligned along the axis 59 with a
compression spring 64 acting between them.

[0024] As to the die 58, this is carried by a body 65
which is coupled to its guide body 34 for sliding along
the axis 59 with the interposition of a pair of springs 66.
[0025] The semifinished piece 17a is transformed in
the assembly 21 into a semifinished piece 17b, shown in
Figure 2b, which differs from the semifinished piece 17a
in that its head has respective faces 68 which are sub-
stantially more curved than the faces 56 of the semifin-
ished piece 17a. The semifinished piece 17b also has a
shank 52a which is shorter than the shank 52.

[0026] Still with reference to Figure 1 and, in particu-
lar, to Figure 5, the assembly 22 is similar to the assem-
bly 21 and its constituent parts are indicated, where
possible, by the same reference numbers as the corre-
sponding parts of the assembly 21. In particular, the
assembly 22 differs from the assembly 21 in that it
includes an upper die 69 and a lower die 70 which are
aligned on an axis 71 parallel to the axis 33 and which
form a cavity 72 which differs from the cavity 60 only in
that it is defined, as well as by the side faces 38, by two
concave side faces 73 which are substantially symmet-
rical about a plane perpendicular to the faces 38 and
containing the axis 71 and each of which is more curved
than the faces 61 and includes a spherical portion.
[0027] In the assembly 22 it is possible to work the
head 67 of the semifinished piece 17b further so as to
obtain a semifinished piece 17¢, shown in Figure 2c,
which differs from the semifinished piece 17b in that it
has a head 74 of substantially the same shape and
dimensions as the head 3 of the element 2 and a shank
68’ substantially the same as the shank 52a.

[0028] Still with reference to Figure 1 and, in particu-
lar, to Figure 6, the assembly 26 is substantially the
same as the assembly 22 and its constituent parts are
indicated by the same reference numbers as the corre-
sponding parts of the assembly 22. The assembly 26 is
an extrusion assembly which enables the hole 11 to be
formed in a second end portion 80 of the piece 17,
opposite the first portion 50 (see Figure 1) and forming
part of the shank 4, and includes an upper die 75 and a
lower die 76 which are aligned on an axis 77 parallel to
the axis 33 and are substantially the same as the dies
69 and 70. The assembly 26 differs from the assembly
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22 in that the lower die 76 is coupled to the plate 14 so
as to be slidable along the axis 77 with the interposition
of a pair of springs 78 and the pointed punch 47 associ-
ated with the dies 32, 58 and 70 is replaced by a pointed
punch 79 which has a diameter substantially equal to
the diameter of the hole 11 and extends through a bush
79a, an upper portion of which partly engages the duct
37 and a lower, end portion of which bears on a shoul-
der carried by the plate 14.

[0029] With the extrusion assembly 26 it is possible to
work only the portion 80, thereby obtaining a further
semifinished piece 17d, shown in Figure 2d, which has
a bored shank 81a longer than the shank 4.

[0030] The rib or flange 12 of the element 2 on the
shank 4 may be formed by the assembly 27, shown in
Figure 7, which differs from the assembly 26 only in a
few structural details and includes, in particular, an
upper die 81, substantially the same as the die 75, and
a lower die 82, aligned on an axis 82a parallel to the
axis 77. The die 82 comprises two portions 83 and 84,
the portion 83 being a button die with a cavity 85 shaped
to complement the flange 12, and the portion 84 being
an annular body interposed between the die 83 and the
upper die 81 so as partly to close the cavity 85. In par-
ticular, the annular body defining the portion 84 is
divided into three sectors 86 which are interconnected
in known manner and include respective reference and
guide appendages each of which engages a respective
guide 88 for axial sliding movement. The guides 88 are
formed in a body 88a coupled to the respective body 34
so as to be slidable axially and to the plate 14 with the
interposition of a pair of springs 89. The pointed punch
79 associated with the assembly 27 extends through the
portion 83 of the die 82 and through the associated
bush 79a and is loaded by a spring 93 interposed
between a shoulder of the punch 79 and a flat wall of a
drive cylinder controlled by the actuator 49.

[0031] Still with reference to Figure 1, the plant finally
includes a known handling device 90 for simultaneously
transferring the semifinished pieces 17a, 17b, 17¢ and
17d from one machining station to the next. In particu-
lar, the device 90 includes, for each assembly 20, 21,
22, 26 & 27, a pair of jaws 91 which can couple posi-
tively with the portion 80 of a semifinished piece and a
known unit, not shown, for controlling the jaws 91.
[0032] The operation of the plant 1 will now be
described with reference to only one piece 17, starting
from the condition in which the plate 15 is in its raised
position so that the dies in each assembly 20, 21, 22, 26
and 27 are arranged in their open positions, the pointed
punches 47 of the assemblies 20, 21 and 22 and the
bushes 79a are arranged in advanced, reference posi-
tions in which they each engage a respective duct, and
in which the pointed punch 79 of the assembly 26 is
withdrawn into a position disengaged from its lower die
76, the pointed punch 79 of the assembly 27 is
extended into an advanced position under the action of
the spring 93, the punches 46 of the assemblies 20 and
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21 each extend through a respective duct 36 and the
jaws 91 are arranged in their open positions.

[0033] Starting from this condition, the metal rod
wound on the reel (not shown) is cut by the cutting
assembly 18 to form the piece 17 which is then placed
in the die 32 against the pointed punch 47. The actuator
42 is then actuated to move the plate 15 towards the
plate 14. During the advancing of the plate 15, the die
31 is positioned against the surface of the die 23 to
define the cavity 35 and moves backwards relative to
the plate 15 against the action of the spring 43. Also
during the advance of the plate 15, the portion 50 of the
piece 17 is deformed progressively between the punch
46 which bears against the plate 15 and the pointed
punch 47, and the pointed tip 48 punches into the end
face of the portion 80 of the piece 17. At the end of this
operation, which forms the semifinished piece 17a, the
actuator 42 is reactivated and moves the plate 15 in the
opposite direction from the previous one, separating the
dies 31 and 32 again, while the actuator 49 is activated
to force the semifinished piece 17a out of the duct 37 by
means of the pointed punch 47. At this point, the device
90 is activated and the appropriate pair of jaws 91 lifts
the semifinished product 17a and moves it onto the axis
59 of the dies 57 and 58. The actuator 42 is then acti-
vated again and moves the plate 15 and the punch 46,
which initially projected, back again, this latter causing
the face 38 to be inserted into the die 57 under the
action of the spring 64. At the same time, the plate 15
moves the die 57 against the die 58 which is supported
by the spring 66, so as to define the cavity 60 in which
the semifinished piece 17a is further deformed by the
punch 47 to give the semifinished piece 17b. The semi-
finished piece 17b is then removed from the dies 57 and
58, by the same steps as those described for the dies
31 and 32, and is moved onto the axis 71 between the
two dies 69 and 70 after which, again in the way
described earlier, the die 69 is moved towards the die
70 and the semifinished piece 17b is deformed so as to
form the further semifinished piece 17c.

[0034] Atthe end of this operation, the die 69 is moved
away from the die 70 and the semifinished piece 17¢ is
removed and transferred to the subsequent assembly
26 by means of the steps described above after which
the semifinished piece 17¢ is held between the dies 75
and 76 and, as a result of a new advance of the plate
15, the fixed pointed punch 79 penetrates the shank 68’
of the semifinished piece 17¢, forming the hole 11 by
extrusion and thereby lengthening the shank 68' and
forming the semifinished piece 17d.

[0035] At this point, the semifinished piece 17d is
transferred to the assembly 27 and arranged coaxially
of the axis 82a and then, following the advance of the
plate 15, the sprung punch 46 pushes the semifinished
piece 17d towards the plate 14 until the pointed punch
79 has completely engaged the hole formed in the
shank 81a and is thus able to support this semifinished
piece 17d. As a result of a further advance of the plate
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15, the die 81 pushes the three sectors 86, which
tighten radially around the shank 81a of the semifin-
ished piece 17d and, at the same time, advances both
the body 88a supported by the springs 89 and the sem-
ifinished piece 17d, the free end of which is first posi-
tioned against an end wall of the cavity 85 and is then
progressively deformed into this cavity 85 so as to form
the flange 12.

[0036] At the end of this operation, the dies 81 and 82
are moved apart once again and the finished element 2
is removed from the die 82, after which the seat 10 is
formed by machine-shaving.

[0037] Under normal operating conditions, at each
withdrawal of the plate 15 the jaws 91 move one semi-
finished piece from one assembly to the next and hence
one element 2 is obtained after each withdrawal of this
plate.

[0038] In a variant which is not illustrated, the plate 15
is replaced by a fixed plate and the dies 31, 57, 69, 75
and 81 are moved by a plurality of independent actua-
tors controlled by the control unit 19a and connected to
the fixed plate.

[0039] It is clear from the above that the plant
described not only significantly reduces the production
costs of the elements 2 as it eliminates any waste of
material during manufacture but, at the same time, it
increases the rate of production of the elements 2.
[0040] Furthermore, plant 1 is of relatively simple con-
struction and is extremely reliable in operation. In partic-
ular, it does not require complicated setting or
maintenance operations while having the characteristic
of being extremely compact and thus requiring relatively
little space.

Claims

1. Aplant (1) for the manufacture of a metal element
(2) for a joint, in particular for a ball joint; the plant
(1) comprising:

- cutting means (18) for cutting off a substantially
cylindrical piece (17) of metal,

- at least one first forming assembly (20; 21; 22)
for cold deforming a first end portion (50) of the
substantially cylindrical piece (17), said at least
one forming assembly (20; 21; 22) comprising
an upper die (31; 57; 69) and a lower die (32;
58; 70);

- one second forming assembly (26) for cold
extruding a second end portion (80) of said
substantially cylindrical piece (17), said second
forming assembly (26) comprising an upper die
(75), a lower die (76) and a punch (79);

- handling means (90) for moving said substan-
tially cylindrical piece (17) between said
assemblies (20; 21; 22; 26; 27); and

- a control unit (19a) for controlling the opera-
tions;
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the plant (1) being characterized in that it fur-
ther comprises:

- one upsetting assembly (27) for permanently
cold deforming said second end portion (80) of
said substantially cylindrical piece (17), said
upsetting assembly (27) comprising an upper
die (81), a lower die (82, 83) and holding
means (84) of said substantially cylindrical
piece (17) placed between said upper die (81)
and lower die (82, 83); said holding means (84)
being subdivided in a plurality of sectors (86)
which engage a respective guide (88) for an
axial sliding movement along an axis (82a), the
radial movement of said sectors (86), in order
to hold said substantially cylindrical piece (17),
being due to the axial downwards movement of
said upper die (81) along said axis (82a).

Aplant (1) according to claim 1, wherein said plural-
ity of sectors (86) consists of three sectors (86).

A plant (1) according to claim 1, wherein said at
least one first forming assembly (22) includes a first
die (69) and a second die (70) aligned with a sec-
ond axis (71), and second drive means (15, 42) for
moving the dies (69, 70) relative to each other; the
dies (69, 70) forming between them a first cavity
(72) defined by a first pair of flat faces (38) parallel
to each other and to the second axis (71) and a sec-
ond pair of concave faces (73), and including at
least one second cavity (36, 37) communicating
with the first cavity (72).

Aplant (1) according to claim 3, wherein the second
curved faces are substantially symmetrical about a
plane perpendicular to the first face (38) and paral-
lel to the second axis (71) and wherein the second
cavity (36, 37) is a cylindrical cavity coaxial with the
second axis (71).

A plant (1) according to claim 3 or to claim 4,
wherein the first forming means (20, 21, 22) also
include a third forming assembly (21); said third
forming assembly (21) including further dies (57,
58) which form a third cavity (60) defined by a pair
of parallel flat faces (38) and by third concave faces
(61) which have different curvatures from the sec-
ond curved faces (73).

A plant (1) according to claim 3 or to claim 4,
wherein the first forming means (20, 21, 22) further
include a fourth forming assembly (20); this fourth
forming assembly (20) including further dies (31,
32) which form a fourth cavity (35) defined by a pair
of parallel flat faces (38) and by fourth concave
faces (39) which have different curvatures from the
third curved faces (61).
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7.

A plant (1) according to claim 6, wherein it includes
extractor means (47) associated with the dies (31,
32) (57, 58) for extracting the piece (17) deformed
by the dies (31, 32) (57, 58) themselves.

A plant (1) according to any one of the preceding
claims, wherein it includes punch means (48) asso-
ciated with any one of the first forming means (20,
21, 22) and the second forming means (26, 27) for
punching the second end portion (80) of said sub-
stantially cylindrical piece (17).

Patentanspriiche

1.

Vorrichtung (1) zur Herstellung eines metallischen
Bauelements (2) flr eine Verbindung, insbesond-
ere eine Kugelgelenk-Verbindung mit:

- Scher-Einrichtungen (18) zum Abirennen
eines im wesentlichen zylindrischen Werk-
stiicks (17) aus Metall,

- wenigstens einer Umform-Baugruppe (20; 21;
22) zur Kaltumformung eines ersten Endab-
schnitts (50) des im wesentlichen zylindrischen
Werkstlcks (17), welche jeweils ein Oberge-
senk (31; 57; 69) und ein Untergesenk (32; 58;
70) aufweist;

- einer zweiten Umform-Baugruppe (26) zur Kal-
textrusion eines zweiten Endabschnitts (80)
des im wesentlichen zylindrischen Werkstlicks
(17), welche ein Obergesenk (75), ein Unterge-
senk (76) und einen Dorn (79) aufweist;

- Handhabungs-Einrichtungen (90) zum Bewe-
gen des im wesentlichen zylindrischen Werk-
sticks (17) zwischen besagten Baugruppen
(20; 21; 22; 26; 27) und mit

- einer Steuereinheit (19a) zur Steuerung der
Bearbeitungsschritte;
dadurch gekennzeichnet,
daf die Vorrichtung (1) auBerdem

- eine Stauch-Baugruppe (27) zur bleibenden
Kaltumformung des zweiten Endabschnitts
(80) des im wesentlichen zylindrischen Werk-
stlicks (17) aufweist, in welcher ein Oberge-
senk (81), ein Untergesenk (82, 83) und eine
zwischen dem Obergesenk (81) und dem
Untergesenk (82, 83) angeordnete Halterungs-
einrichtung (84) fur das im wesentlichen zylin-
drische Werkstiick (17) vorgesehen ist, wobei
die Halterungseinrichtung (84) in eine Anzahl
von Sektoren (86) unterteilt ist, welche mit
einer eine axiale Gleitbewegung entlang einer
Achse (82a) ermdglichenden zugeordneten
Fuhrung (88) zusammenwirkt, und wobei die
zur Halterung des im wesentlichen zylindri-
schen Werkstlicks (17) vorgesehene radiale
Verschiebung der Sektoren (86) aufgrund des
axialen Arbeitshubs des Obergesenks (81) ent-



1 EP 0 623 408 B1 12

lang der besagten Achse (82a) erfolgt.

Vorrichtung nach Anspruch 1, bei welcher die
Anzahl von Sektoren (86) aus drei Sektoren (86)
besteht.

Vorrichtung nach Anspruch 1, bei welcher die
wenigstens eine  Umform-Baugruppe (22) ein
erstes und ein zweites entlang einer zweiten Achse
(71) fluchtende Gesenke (69; 70) und zweite
Antriebseinrichtungen (15; 42) zur Bewegung der
Gesenke (69, 70) relativ zueinander aufweist,
wobei die Gesenke (69, 70) zwischen sich einen
ersten Hohlraum (72) bilden, der von einem ersten
Paar von parallel zueinander und zur zweiten
Achse (71) verlaufenden ebenen Flachen (38) und
einem zweiten Paar von konkaven Flachen (73)
begrenzt wird, und wenigstens einen zweiten Hohl-
raum (36, 37) einschlieBt, welcher mit dem ersten
Hohlraum (72) in Verbindung steht.

Vorrichtung nach Anspruch 3, bei welcher die zwei-
ten gekrimmten Flachen im wesentlichen symme-
trisch zu einer rechtwinklig zur ersten Flache (38)
und parallel zur zweiten Achse (71) verlaufenden
Ebene angeordnet sind und wobei der zweite Hohl-
raum (36, 37) ein koaxial zur zweiten Achse (71)
verlaufender zylindrischer Hohlraum ist.

Vorrichtung nach Anspruch 3 oder 4, bei welcher
die erste(n) Umform-Baugruppe(n) (20, 21, 22)
auch eine dritte Umform-Baugruppe (21) umfaBt,
welche weitere Gesenke (57, 58) aufweist, die
einen dritten Hohlraum (60) bilden, der von einem
Paar von parallelen ebenen Flachen (38) und von
dritten konkaven Fléchen (61), welche von den
zweiten gekrimmten Flachen (73) abweichende
Krimmungen haben, begrenzt ist.

Vorrichtung nach Anspruch 3 oder 4, bei welcher
die erste(n) Umform-Baugruppe(n) (20, 21, 22)
eine vierte Umform-Baugruppe (20) umfassen, wel-
che weitere Gesenke (31, 32) aufweist, welche
einen vierten Hohlraum (35) bilden, der von einem
Paar von parallelen ebenen Flachen (38) und von
vierten konkaven Flachen (39), welche von den
dritten gebogenen Flachen (61) abweichende
Krimmung haben, begrenzt ist.

Vorrichtung nach Anspruch 6, welche den Gesen-
ken (31, 32) (57, 58) zugeordnete Auswerfer-Ein-
richtungen (47) zum Auswerfen des von den
Gesenken (31, 32) (57, 58) selbst verformten Werk-
sticks (17) aufweist.

Vorrichtung nach einem der vorausgehenden
Anspriiche, bei welcher eine der ersten Umform-
Baugruppen (20, 21, 22) und der zweiten Umform-
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Baugruppe (26, 27) zugeordnete StdBel-Einrich-
tungen (48) zum Pressen des zweiten Endab-
schnitts (80) des besagten im wesentlichen
zylindrischen Werkstlcks (17) aufweist.

Revendications

1.

2.

Installation (1) de fabrication d'un élément métalli-
que (2) destiné a une articulation, en particulier a
un joint a rotule, l'installation (1) comprenant :

- un moyen de découpe (18) destiné a découper
une piéce (17) de métal sensiblement cylindri-
que,

- au moins un premier ensemble de formage (20
; 21; 22) destiné a la déformation a froid d'une
premiére partie d'extrémité (50) de la piéce
(17) sensiblement cylindrique, ledit au moins
un ensemble de formage (20 ; 21 ; 22) compre-
nant une matrice supérieure (31; 59; 69) et une
matrice inférieure (32; 57; 70),

- unsecond ensemble de formage (26) destiné a
extruder a froid une seconde partie d'extrémité
(80) de ladite piéce (17) sensiblement cylindri-
que, ledit second ensemble de formage (26)
comprenant une matrice supérieure (75), une
matrice inférieure (76) et un poingon (79):

- un moyen de manipulation (90) destiné a
déplacer ladite piéce (17) sensiblement cylin-
drique entre lesdits ensembles (20; 21; 22; 26;
27), et

- une unité de commande (19a) destinée 4 com-
mander les opérations, l'installation (1) étant
caractérisée en ce qu'elle comprend en outre :

- un ensemble de refoulement sous pression
(27) destiné a déformer a froid de fagon perma-
nente ladite seconde partie d'extrémité (80) de
ladite piéce (17) sensiblement cylindrique, ledit
ensemble de refoulement sous pression (27)
comprenant une matrice supérieure (81), une
matrice inférieure (82, 83) et un moyen de
maintien (84) de ladite piéce (17) sensiblement
cylindrique placée entre lesdites matrice supé-
rieure (81) et matrice inférieure (82, 83), ledit
moyen de maintien (84) étant subdivisé en une
pluralité de secteurs (86) qui viennent en con-
tact avec un guide respectif (88) pour un dépla-
cement par glissement axial le long d'un axe
(82a), le déplacement radial desdits secteurs
(86), pour pouvoir maintenir ladite piéce (17)
sensiblement cylindrique, étant di au déplace-
ment axial vers le bas de ladite matrice supé-
rieure (81) le long dudit axe (82a).

Installation (1) selon la revendication 1, dans
laquelle ladite pluralité de secteurs (86) est consti-
tuée de trois secteurs (86).
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Installation (1) selon la revendication 1, dans
laquelle ledit au moins un premier ensemble de for-
mage (22) comprend une premiére matrice (69) et
une seconde matrice (70) alignées avec un second
axe (71), et un second moyen d'entrainement (15,
42) destiné a déplacer les matrices (69, 70) l'une
par rapport a l'autre, les matrices (69, 70) formant
entre elles une premiére cavité (72) définie par une
premiére paire de faces plates (38) paralléles 'une
al'autre et au second axe (71) et une seconde paire
de faces concaves (73), et comprenant au moins
une seconde cavité (36, 37) communiquant avec la
premiére cavité (72).

Installation (1) selon la revendication 3, dans
laquelle les secondes faces incurvées sont sensi-
blement symétriques par rapport & un plan perpen-
diculaire a la premiére face (38) et paralléle au
second axe (71) et dans lagquelle la seconde cavité
(36, 37) est une cavité cylindrique coaxiale avec le
second axe (71).

Installation (1) selon la revendication 3 ou la reven-
dication 4, dans laquelle le premier moyen de for-
mage (20, 21, 22) comprend également un
troisiéme ensemble de formage (21), ledit troisiéme
ensemble de formage (21) comprenant d'autres
matrices (57, 58) qui forment une troisieme cavité
(60) définie par une paire de faces plates paralléles
(38) et par des troisiémes faces concaves (61) qui
présentent des courbures différentes des secondes
faces incurvées (73).

Installation (1) selon la revendication 3 ou la reven-
dication 4, dans laquelle le premier moyen de for-
mage (20, 21, 22) comprend en outre un quatriéme
ensemble de formage (20), ce quatriéme ensemble
de formage (20) comprenant d'autres matrices (31,
32) qui forment une quatriéme cavité (35) définie
par une paire de faces plates paralléles (38) et par
des quatriémes faces concaves (39) qui présentent
des courbures différentes des troisiémes faces
incurvées (61).

Installation (1) selon la revendication 6, dans
laquelle celle-ci comprend un moyen d'extracteur
(47) associé aux matrices (31, 32) (57, 58) destiné
a extraire la piéce (17) déformée par les matrices
(31, 32) (57, 58) elles-mémes.

Installation (1) selon I'une quelconque des revendi-
cations précédentes, dans laquelle celle-ci com-
prend un moyen de poingon (48) associé a l'un
quelconque du premier moyen de formage (20, 21,
22) et du second moyen de formage (26, 27) afinde
chasser la seconde partie d'extrémité (80) de ladite
piece (17) sensiblement cylindrique.
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