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(54) PROCESS AND INSTALLATION FOR MANUFACTURING METAL CONTAINERS AND METAL 
CONTAINER OBTAINED WITH THE PROCESS

(57) Process and installation for manufacturing metal
containers and the metal container obtained with the
process, where the process comprises supplying a metal
disc, extruding the disc to form a metal container (10),
applying a coating (15) on the inside of the container (10),
deforming the open end (14) of the container (10) to ob-
tain a neck (16) with a curled portion (17), and pressing
the curled portion (17) to obtain a flat surface (18) in a
normal plane with respect to the main axis of the con-
tainer (10), and machining the curled portion (17) that
has been previously pressed to remove the coating (15)
from the curled portion (17), leaving the metal of the con-
tainer (10) exposed.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a process and
an installation for manufacturing metal containers and to
the metal containers obtained with the process.

PRIOR ART

[0002] Metal containers for containing beverages,
foods, or cosmetic and pharmaceutical products, such
as beverage cans, deodorant aerosol sprays, etc., are
well known. Metal containers of this type are manufac-
tured from a metal disc, generally an aluminum disc,
which is subjected to a hot extrusion and forming process
referred to as impact extrusion.
[0003] The installation for manufacturing metal con-
tainers initially comprises a metal disc feeder and an ex-
trusion press in which the metal disc is extruded to form
a metal container. The container obtained in the press
comprises a cylindrical body with a side wall, a bottom,
and an open end opposite the bottom. In a later phase,
the installation comprises a necking machine, in which
the cylindrical body of the container is formed to obtain
a neck with a curled portion at the open end. The process
to obtain the curled portion is commonly known as "curl-
ing". Furthermore, the installation comprises other ma-
chines for performing operations for washing, applying
coatings, painting, and screen printing on the container,
among others.
[0004] In a further installation, the container is com-
pletely finished by placing a valve comprising a gasket
supported on the curled portion of the open end to es-
tablish an airtight closure of the container. For example,
the finished container may be an aerosol which is formed
by the cylindrical body and a sprayer comprising the valve
that is arranged at the open end closing the cylindrical
body of the container.
[0005] Ensuring a good contact between the curled
portion of the open end and the valve gasket is critical to
guarantee a proper airtight closure of the container. The
curled portion is obtained in the necking machine by curv-
ing the open end outwardly (curling), such that the curled
portion has a rounded shape which does not allow a good
contact to be ensured. Therefore, in order to improve the
contact with the valve gasket and thus improve the clo-
sure of the open end of the container, obtaining a flat
surface at the curled portion of the open end is known.
For example, EP915029A1 shows a process of manu-
facturing a metal container in which the flat surface is
obtained by machining the upper part of the curled por-
tion.

DISCLOSURE OF THE INVENTION

[0006] The object of the invention is to provide a proc-
ess, an installation for manufacturing metal containers,

and a metal container obtained with the process, as de-
fined in the claims.
[0007] One aspect of the invention relates to a process
for manufacturing metal containers, comprising the fol-
lowing steps:

- supplying a metal disc,
- extruding the metal disc to form a metal container

having a cylindrical body with a main axis, the cylin-
drical body comprises a side wall, a bottom, and an
open end opposite the bottom,

- applying a coating on the inside of the cylindrical
body of the metal container,

- deforming the open end of the metal container to
obtain a neck at the open end,

- curving the neck outwardly to obtain a curled portion
at the open end, and

- obtaining a flat surface in the curled portion.

[0008] According to the invention, in order to obtain the
flat surface, the process comprises:

- a first sub-step wherein the curled portion is pressed
to obtain the flat surface in a normal plane with re-
spect to the main axis of the cylindrical body of the
metal container, and

- a second sub-step wherein the curled portion that
has been previously pressed is machined to remove
the coating from the curled portion, leaving the metal
of the metal container exposed.

[0009] Another aspect of the invention relates to an
installation for manufacturing metal containers according
to the above process, comprising:

- a feeder for supplying metal discs,
- an extrusion press for extruding the metal discs and

forming metal containers, with each metal container
having a cylindrical body with a main axis, the cylin-
drical body comprises a side wall, a bottom, and an
open end opposite the bottom,

- an internal varnishing machine for applying a coating
on the inside of the cylindrical body of the metal con-
tainers, and

- a necking machine comprising a clamping table with
clamping stations for clamping the metal containers
by the bottom, and a tool table with tool stations to
form the open end of the metal containers, with the
clamping table facing the tool table, and the clamping
stations and the tool stations are movable with re-
spect to the others to form the metal containers. One
of the tool stations has a first tooling for pressing the
curled portion and obtaining a flat surface in a normal
plane with respect to the main axis of the cylindrical
body of the metal containers, and another one of the
tool stations has a second tooling for machining the
curled portion and removing the coating, leaving the
metal of the metal containers exposed.
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[0010] Another aspect of the invention relates to the
metal container obtained with the process described
above.
[0011] In this way, in the first sub-step, the applied
pressure changes the geometry of the curled portion from
round to flat, which increases the surface available for
supporting the valve gasket that is to be later arranged
in order to close the open end of the metal container;
however, the flat surface obtained is coated with the coat-
ing and is, therefore, slippery, which does not ensure a
good contact with the valve gasket. In the second step,
the machining removes the coating and leaves the metal
exposed, so the flat surface is rougher and allows a better
fixing of the valve gasket.
[0012] In document EP915029A1, the flat surface is
obtained in a single step, by machining the rounded upper
part of the curled portion, leaving the metal exposed. The
side wall of the metal container is very thin (between
0.5-0.7 mm thick), and single-step machining weakens
the curled portion, since it removes the coating and part
of the metal, creating a central point in the curled portion
that is not very thick and can cause later breaking or
leaking. This means that the machining must be very
precise in order to avoid weakening the curled portion.
With the process of the invention, in the first sub-step,
material is not removed and the geometry of the curled
portion goes from round to flat but maintains the same
thickness, which means that the subsequent machining
in which the coating is removed is simpler and safer be-
cause a flat surface is machined directly, therefore min-
imizing the risk of weakening the curled portion.
[0013] These and other advantages and features of
the invention will become apparent in view of the figures
and detailed description of the invention.

DESCRIPTION OF THE DRAWINGS

[0014]

Figure 1 shows a block diagram of an example of an
installation for manufacturing metal containers.

Figure 2 shows a schematic example of the trans-
formation of a metal disc into a metal container using
an extruder of an extrusion press.

Figures 3a to 3e show the steps of transforming a
metal disc into a metal container with a curled portion
at the open end of the metal container.

Figure 4a shows the curled portion of the open end
of the metal container before obtaining the flat sur-
face.

Figure 4b shows the curled portion of the open end
of the metal container after pressing the curled por-
tion.

Figure 4c shows the curled portion of the open end
of the metal container after machining the curled por-
tion that has been previously pressed.

Figure 5 shows an example of a necking machine.

Figure 6 shows the tool table of the necking machine.

DETAILED DISCLOSURE OF THE INVENTION

[0015] The manufacture of metal containers, for exam-
ple, containers made of aluminum such as cans or aer-
osols, for containing a product, such as beverages,
foods, or cosmetic and pharmaceutical products, re-
quires a process in which different machines which are
arranged in an installation for manufacturing metal con-
tainers are used. Depending on the operations to be per-
formed for manufacturing the container, different types
of machines can be used, and the machines can be ar-
ranged in the installation in different ways.
[0016] The containers are processed in the installation
continuously and at a high speed, for example, process-
ing in the order of two hundred containers per minute.
The machines are automatically linked by means of
transfer units, such as linear conveyor belts, rotary car-
rousels, or similar elements, which transfer the contain-
ers from one machine to another.
[0017] Figure 1 shows a block diagram of a non-limiting
example of an installation for manufacturing metal con-
tainers 10. The installation comprises a feeder 101, an
extrusion press 102, a trimming machine 103, a washing
machine 104, a drying machine 105, an internal varnish-
ing machine 106, a polymerization furnace 107, a print
set comprising a glazing machine 108, a lithographic
printing machine 109, and an overprint varnishing ma-
chine 110, a necking machine 200, an inspection ma-
chine 111, and a packaging machine 112.
[0018] The discs 1 are lubricated and supplied from
the feeder 101 to the extrusion press 102 where the discs
1 are extruded to form metal containers 10. Preferably
the discs 1 are aluminum discs.
[0019] Each metal container 10 obtained in the extru-
sion press 102 has a cylindrical body 11 with a main axis
X. The container 10 is made in a single piece. The cylin-
drical body 11 comprises a side wall 12, a bottom 13,
and an open end 14 opposite the bottom 13.
[0020] Figure 2 shows a schematic example of the
transformation of a metal disc 1 into a metal container
10 by means of an extruder 1020 of the extrusion press
102 which forces the material of the metal disc 1 to deform
and be transformed into the cylindrical body 11. The ex-
trusion process is well known and not described in further
detail.
[0021] The open end 14 of the containers 10 is trimmed
in the trimming machine 103 to remove impurities, and
the containers 10 are brushed. The containers 10 are
then washed in the washing machine 104 to remove im-
purities that may remain in the metal, for example, with
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alkaline water, and the containers 10 are then dried in
the drying machine 105.
[0022] After drying, a coating 15 is applied on the inside
of the cylindrical body 11 of the containers 10 in the in-
ternal varnishing machine 106 to create a protective bar-
rier between the metal of the container 10 and the product
to be contained in the container 10. The coating 15 can
be a lacquer that complies with Regulation (EC)
1935/2004 and Regulation (EC) 2023/2006 on "Materials
and articles intended to come into contact with food".
Once the coating 15 has been applied, the container 10
is heated in the polymerization furnace 107 to harden the
coating, for example, the containers are heated at a tem-
perature of about 250°C depending on the type of lacquer
used.
[0023] An outer coating of the container 10 is applied
in the glazing machine 108 of the print set to prepare it
for printing on same in the lithographic printing machine
109, and the container 10 is then externally coated in the
overprint varnishing machine 110 to protect the print.
[0024] The open end 14 of the container 10 is then
deformed in the necking machine 200 to create a neck
16 with a curled portion 17. The neck 16 is configured to
receive a closure element for closing the container 10,
such as the valve of an aerosol sprayer. Lastly, the con-
tainer 10 is inspected in the inspection machine 111 to
detect cracks in any area of the finished container 10,
and lastly, the containers 10 are grouped together in the
packaging machine 112 by batches to be sent to an ex-
ternal factory where the containers 10 are filled with the
final product (beverages, foods, or cosmetic and phar-
maceutical products), and the open end 14 of the con-
tainers 10 is closed with the closure element.
[0025] The necking machine 200 comprises a clamp-
ing table 210 with clamping stations 220 for clamping the
containers 10 by the bottom 13, and a tool table 230 with
tool stations 240 to form the upper end 14 of the contain-
ers 10. The clamping table 210 is facing the tool table
230, and the clamping stations 220 and tool stations 240
are movable with respect to the others to form the con-
tainers 10. See Figures 5 and 6.
[0026] The clamping table 210 is rotary and oriented
vertically. The clamping table 210 has a rotational move-
ment around a horizontal axis, in an indexed manner in
defined positions.
[0027] The clamping table 210 comprises the plurality
of clamping stations 220 arranged on the periphery there-
of. The containers 10 reach the clamping table 210 in a
sequential manner, with the containers 10 being fed to
said clamping table 210, and with each container 10 be-
ing arranged in one of the clamping stations 220.
[0028] The tool table 230 has a translational movement
A towards the clamping table 210 from a set back position
to a forward position, and a translational movement B
from the forward position to the set back position. After
each indexed rotational movement of the clamping table
210, the tool table 230 advances with the translational
movement A and moves backwards with the translational

movement B, before the following rotational movement
of the clamping table 210. The tool table 230 comprises
the plurality of tool stations 240 arranged on the periphery
thereof. Each tool station 240 is located in a position fac-
ing one of the clamping stations 220 during formation of
the container 10, said formation occurring during the
translational movement of the tool table 230. An opera-
tion for forming the open end 14 of the container 10 occurs
in each tool station 240. The tool stations 240 are con-
figured depending on the shape of the container 10 to be
obtained. For example, the tool table 230 can have forty
tool stations 240. The containers 10 are formed by means
of stamping strokes between the stations 220 and 240
of the forming machine 200.
[0029] Figures 3a to 3e show the steps of transforming
a metal disc 1 into a metal container 10 with a curled
portion 17 on the neck 16 of the open end 14 of the metal
container 10. Figure 3a shows the metal disc 1 which is
supplied to the extrusion press 102. Figure 3b shows the
metal container 10 after exiting the extrusion press 102.
Figure 3b shows the open end 14 that has been trimmed
in the trimming machine 103. Figure 3c shows the con-
tainer 10 after exiting the internal varnishing machine 106
with the coating 15 applied on the inside of the cylindrical
body 11 of the container 10. Figure 3d shows the con-
tainer 10 with the neck 16 formed at the open end 14.
Figure 3e shows the container 10 with the curled portion
17 formed after curving the neck 16 outwardly. The neck
16 and the curled portion 17 are made in the necking
machine 200.
[0030] Figure 4a shows an enlarged detail of Figure
3e denoted with reference IV, where the rounded shape
of the curled portion 17 can be observed. According to
the invention the process comprises obtaining a flat sur-
face 18 in the curled portion 17 of the open end 14 of the
metal container 10. To obtain the flat surface 18 the proc-
ess comprises a first sub-step wherein the curled portion
17 is pressed to obtain the flat surface 18 in a normal
plane N with respect to the main axis X of the cylindrical
body 11 of the metal container 10 (see Figure 4b), and
a second sub-step wherein the curled portion 17 that has
been previously pressed is machined to remove the coat-
ing 15 from the curled portion 17, leaving the metal of
the metal container 10 exposed. (See Figure 4c). A flat
surface 18 without the coating 15 is thereby obtained,
which allows the metal of the container 10 to be seen,
thereby allowing the valve gasket that is to be later ar-
ranged to be suitably supported and to establish a proper
airtight closure with the open end 14 of the container 10,
since the metal of the container 10 is rougher than the
coating 15. In addition, obtaining the surface in two sub-
steps minimizes the risks of reducing the thickness of the
curled portion 17.
[0031] As observed in Figure 4b, when the curled por-
tion 17 is pressed, the flat surface 18 is obtained in the
upper part of the curled portion 17, maintaining the thick-
ness of the curled portion 17. In other words, in the first
sub-step a first flat surface 18 is obtained in the upper
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part of the curled portion 17 and a second flat surface
18’ is obtained in the lower part of the curled portion 17,
which is parallel to the first flat surface 18, wherein the
thickness of the curled portion 17 before and after press-
ing the curled portion 17 is the same. For example, the
side wall 12 of the metal container 10 has a thickness of
between 0.5-0.7 mm, and therefore the curled portion 17
has a thickness of between 0.5-0.7 mm, and after press-
ing the curled portion 17, the same thickness of between
0.5-0.7 mm is maintained.
[0032] Preferably, in the second sub-step the curled
portion 17 is machined at an angle comprised between
5° and -5° with respect to the normal plane N, even more
preferably at an angle of 0° with respect to the normal
plane N.
[0033] Preferably, the excess material of the coating
15 removed from the curled portion 17 is aspirated. Al-
though the first sub-step presses the coating 15 of the
curled portion 17 and facilitates later machining, traces
of coating 15 may remain at the open end 14, such that
said material is aspirated, preferably the excess material
of the coating 15 is aspirated while machining is being
performed.
[0034] After the extrusion of the metal disc 1, a con-
tainer 10 with a thin side wall 12 is obtained, for example,
the side wall 12 of the metal container 10 has a thickness
of between 0.5-0.7 mm, such that in the second sub-step,
the curled portion 17 is machined with a depth of less
than 0.1 mm to minimize the risk of weakening the curled
portion. That depth allows the coating 15 to be removed
without weakening the curled portion 17.
[0035] Preferably, in the second sub-step the coating
15 of the curled portion 17 that has been pressed is re-
moved and part of the metal is removed from the metal
container 10. This allows guaranteeing a complete re-
moval of the coating 15 and allows the metal of the con-
tainer to be lightly machined to improve the fixing with
the valve gasket that is to be later arranged.
[0036] Preferably, the flat surface 18 is formed in the
necking machine 200. Some of the tool stations 240 of
the forming machine 200 are thereby used to make the
flat surface 18.
[0037] One of the tool stations 240 has a first tooling
241 for pressing the curled portion 17 and obtaining the
flat surface 18, and another one of the tool stations 240
has a second tooling 242 for machining the curled portion
17 and removing the coating 15, leaving the metal of the
metal containers 10 exposed.
[0038] For example, the first tooling 241 may comprise
rotating cylindrical wheels that press the curled portion
17 of the container 10 and obtaining the flat surface 18,
and the second tooling 242 may comprise front cutting
blades for machining the previously pressed curled por-
tion 17 and removing the coating 15.
[0039] The first flat surface 18 of the upper part of the
curled portion 17 is obtained by applying pressure on the
upper part of the curled portion 17 and the second flat
surface 18’ of the lower part of the curled portion 17 is

generated at the same time by the pressure exerted on
the upper part of the curled portion 17. When aluminum
is used as the material of the container 10, it is not nec-
essary to use a lower die to obtain the second flat surface
18’ of the lower part of the curled portion 17, and it is
sufficient for the first tooling 241 to apply pressure on the
upper part of the curled portion 17.
[0040] In this sense, the neck 16 of the container 10 is
initially formed progressively in the first tool stations 240
of the necking machine 200, in the antepenultimate tool
station 240 the neck 16 is curved outwardly to obtain the
curled portion 17, in the penultimate tool station 240, with
the first tooling 241, the curled portion 17 is pressed to
obtain the flat surface 18, and in the last tool station 240,
with the second tooling 242, the coating 15 that covers
the previously pressed curled portion 17 is machined.
The second tooling 242 may comprise a pipe for aspirat-
ing the chips of coating 15 that detach during machining.

Claims

1. Process for manufacturing metal containers, com-
prising the following steps:

- supplying a metal disc (1),
- extruding the metal disc (1) to form a metal
container (10) having a cylindrical body (11) with
a main axis (x), the cylindrical body (11) com-
prises a side wall (12), a bottom (13), and an
open end (14) opposite the bottom (13),
- applying a coating (15) on the inside of the
cylindrical body (11) of the metal container (10),
- deforming the open end (14) of the metal con-
tainer (10) to obtain a neck (16) at the open end
(14),
- curving the neck (16) outwardly to obtain a
curled portion (17) at the open end (14), and
- obtaining a flat surface (18) in the curled portion
(17),

characterized in that in order to obtain the flat sur-
face (18), the process comprises:

- a first sub-step wherein the curled portion (17)
is pressed to obtain the flat surface (18) in a
normal plane (N) with respect to the main axis
(X) of the cylindrical body (11) of the metal con-
tainer (10), and
- a second sub-step wherein the curled portion
(17) that has been previously pressed is ma-
chined to remove the coating (15) from the
curled portion (17), leaving the metal of the metal
container (10) exposed.

2. Process according to claim 1, wherein in the second
sub-step, the curled portion (17) is machined at an
angle comprised between 5° and -5° with respect to
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the normal plane (N).

3. Process according to claim 2, wherein the curled por-
tion (17) is machined at an angle of 0° with respect
to the normal plane (N).

4. Process according to any of the preceding claims,
wherein in the first sub-step, a first flat surface (18)
is obtained in the upper part of the curled portion (17)
and a second flat surface (18’) is obtained in the low-
er part of the curled portion (17), which is parallel to
the first flat surface (18), wherein the thickness of
the curled portion (17) before and after pressing the
curled portion (17) is the same.

5. Process according to any of the preceding claims,
wherein the excess material of the coating (15) re-
moved from the curled portion (17) is aspirated.

6. Process according to any of the preceding claims,
wherein the side wall (12) of the metal container (10)
has a thickness of between 0.5-0.7 mm and in the
second sub-step, the curled portion (17) is machined
with a depth of less than 0.1 mm.

7. Process according to any of the preceding claims,
wherein in the second sub-step, the coating (15) is
removed from the curled portion (17) that has been
pressed and part of the metal is removed from the
metal container (10).

8. Process according to any of the preceding claims,
wherein the flat surface (18) is formed in a necking
machine (200) comprising a clamping table (210)
with clamping stations (220) for clamping the metal
containers (10) by the bottom (13), and a tool table
(230) with tool stations (240) to form the open end
(14) of the metal containers (10), with the clamping
table (210) facing the tool table (230), and the clamp-
ing stations (220) and the tool stations (240) are mov-
able with respect to the others to form the metal con-
tainers (10).

9. Process according to the preceding claim, wherein
the first sub-step is performed with a first tooling
(241) of one of the tool stations (240) of the necking
machine (200), and the second sub-step is per-
formed with a second tooling (242) of another one
of the tool stations (240) of the necking machine
(200).

10. Installation for manufacturing metal containers ac-
cording to the process of any of claims 1 to 9, com-
prising:

- a feeder (101) for supplying metal discs (1),
- an extrusion press (102) for extruding the metal
discs (1) and forming metal containers (10), with

each metal container (10) having a cylindrical
body (11) with a main axis (x), the cylindrical
body (11) comprises a side wall (12), a bottom
(13), and an open end (14) opposite the bottom
(13),
- an internal varnishing machine (106) for apply-
ing a coating (15) on the inside of the cylindrical
body (11) of the metal containers (10), and
- a necking machine (200) comprising a clamp-
ing table (210) with clamping stations (220) for
clamping the metal containers (10) by the bot-
tom (13), and a tool table (230) with tool stations
(240) to form the open end (14) of the metal con-
tainers (10), with the clamping table (210) facing
the tool table (230), and the clamping stations
(220) and the tool stations (240) are movable
with respect to the others to form the metal con-
tainers (10),

characterized in that one of the tool stations (240)
has a first tooling (241) for pressing the curled portion
(17) and obtaining a flat surface (18) in a normal
plane (N) with respect to the main axis (x) of the
cylindrical body (11) of the metal containers (10),
and another one of the tool stations (240) has a sec-
ond tooling (242) for machining the curled portion
(17) and removing the coating (15), leaving the metal
of the metal containers (10) exposed.

11. Metal container obtained according to the process
of any of claims 1 to 9.
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