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Description
Background of the Invention
Field of the Invention

[0001] The present invention is directed to a method
of forming a shoulder profile in an aluminium can and,
more particularly, in an aerosol can constructed of alu-
minum according to the preamble of claim 1.

Description of the Background

[0002] Traditionally, beverage cans begin as disks of
aluminum coil feedstock that are processed into the
shape of a beverage can The sides of these cans are
approximately 0.13 mm thick. Generally, the body of a
beverage can, excluding the top, is one piece.

[0003] In contrast, aerosol cans are traditionally made
one of two ways. First, they can be made from three piec-
es of steel, a top piece, a bottom piece, and a cylindrical
sidewall having a weld seem running the length of the
sidewall. These three pieces are assembled to form the
can. Aerosol cans may also be made from a process
known as impact extrusion. In an impact extrusion proc-
ess, a hydraulic ram punches an aluminum slug to begin
forming the can. The sides of the can are thinned to ap-
proximately 0.40 mm through an ironing process that
lengthens the walls of the can. The rough edges of the
wall are trimmed and the can is passed through a serves
of necking dies to form the top of'the can Although aerosol
cans made of steel are less expensive than aerosol cans
made by an impact extrusion process, steel cans are
aesthetically much less desirable than aerosol cans
made with an impact extrusion process.

[0004] Foravarietyofreasons, aluminum aerosol cans
are significantly more expensive to produce than alumi-
num beverage cans. First, more aluminum is used in an
aerosol can than in a beverage can. Second, the produc-
tion of aluminum cans by impact extrusion is limited by
the maximum speed of the hydraulic ram of the press.
Theoretically, the maximum speed of the ram is 200
strokes/minute  Practically, the speed is 180
slugs/minute. Beverage cans are made at a rate of 2,400
cans/minute.

[0005] One problem facing the aerosol can industry is
producing an aluminum aerosol can that performs as well
or better than traditional aerosol cans but is economically
competitive with the cost of producing steel aerosol cans
and aluminum beverage cans.. Another problem is pro-
ducing an aerosol can that has the printing and design
quality demanded by designers of high-end products Tra-
ditional beverage cans are limited in the clarity of printing
and design that can be imprinted on the cans. Beverage
cans are also limited in the number of colors that can be
used in can designs. Thus, a need exits for an aluminum
aerosol can that has the attributes of strength and quality,
while being produced at a cost that is competitive with
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steel aerosol cans.

[0006] Producing aluminum cans of a series 3000 alu-
minum alloy coil feedstock solves some of these prob-
lems. Series 3000 aluminum alloy coil feedstock can be
shaped into a can using areverse draw and ironing proc-
ess, which is significantly faster and more cost effective
than impact extrusion, aluminum can production. Addi-
tionally, series 3000 aluminum alloy is less expensive,
more cost effective, and allows for better quality printing
and graphics than the use of pure aluminum.

[0007] US5718352 discloses thin wall metal cans hav-
ing threaded necks for receiving threaded closure to seal
contents inthe cans. Techniques for forming such thread-
ed cans are also provided by the document.

[0008] US5778723 discloses only a method for neck-
ing an end of a metal container include effecting initial
deformation, generally radially inwardly, of an axial por-
tion to establish a necked-in generally convex transition
portion and an adjacent portion disposed between the
transition portion and the container end which is initially
generally cylindrical.

[0009] Unfortunately, certain obstacles arise in neck-
ing a series 3000 aluminum alloy can. Series 3000 alu-
minum alloy is a harder material than pure aluminum.
Therefore, cans made from series 3000 aluminum alloy
are stiffer and have more memory. This is advantageous
because the cans are more dent resistant, but it poses
problems in necking the cans by traditional means be-
cause the cans stick in traditional necking dies and jam
traditional necking machines.

Summary of the Present Invention

[0010] The solution to these obstacles is embodied in
the method of the presentinvention, asdefined inclaim 1.
[0011] Preferred aspects of the present invention are
recited by the appended dependent claims.

[0012] A method is described for making and necking
an aluminum aerosol can from a disk of aluminum alloy
coil feedstock where the method is designed to, among
other things, present the can from sticking in the necking
dies. Additionally, the aluminum aerosol can itself is de-
scribed, which has a uniquely shaped profile and is made
from aluminum alloy of the 3000 series.

[0013] The described aluminum can is comprised of a
generally vertical wall portion having an upper end and
a lower end, where the upper end has a predetermined
profile. A bottom portion, extending from the lower end
of the can, has a U-shaped profile around its periphery
and a dome-shaped profile along the remainder of the
bottom portion. Preferably, the generally vertical wall por-
tion is approximately 0.20 mm thick, and the bottom por-
tion is approximately 0.51 mm thick in the area of the U-
shaped profile.

[0014] Described is a method of forming a neck profile
in an aluminum can made of a series 3000 aluminum
alloy, where the canis processed with at least 30 different
necking dies.This invention solves the problems of neck-
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ing a series 3000 aluminum alloy can by increasing the
number of necking dies used and decreasing the degree
of deformation that is imparted with each die. A traditional
aerosol can, made from pure aluminum, which is 45 mm
to 66 mm in diameter, requires the use of 17 or less neck-
ing dies. A can made by the present invention, of similar
diameters, made from a series 3000 aluminum alloy re-
quires the use of thirty or more necking dies. Generally,
the number of dies that are needed to neck a can of the
present invention depends on the profile of the can. The
present invention processes the aluminum can sequen-
tially through a sufficient number of necking dies so as
to effect the maximum incremental radial deformation of
the can in each necking die while ensuring that the can
remains easily removable from each necking die.
[0015] There are several advantages of the described
can and method. Overall, the process is faster, less ex-
pensive, and more efficient than the traditional method
of impact extrusion, aerosol can production. The dis-
closed method of production uses a less expensive, re-
cyclable aluminum alloy instead of pure aluminum. The
disclosed can is more desirable than a steel can for a
variety of reasons. Aluminum is resistant to moisture and
does not corrode or rust. Furthermore, because of the
shoulder configuration of a steel can, the cap configura-
tion is always the same and cannot be varied to give
customers an individualized look. This is not so with the
described can and method in which the can shoulder may
be customized. Finally, aluminum cans are aesthetically
more desirable. For example, the cans may be brushed
and/or a threaded neck may be formed in the top of the
can. Those advantages and benefits and others, will be
apparent from the Description of the Preferred Embodi-
ments within.

Brief Description of the Drawings

[0016] For the present invention to be easily under-
stood and readily practiced, the present invention will
now be described, for purposes of illustration, in conjunc-
tion with the following figures, wherein:

FIG. 1is a view of one example of an aluminum can
formed by the method of the present invention, par-
tially in cross-section;

FIG. 2 is a cross-sectional view of the bottom portion
of the aluminum can of FIG.1;

FIG. 3 is one example of a coil of aluminum alloy
feedstock used for this invention;

FIG. 4 is one example of the coil of aluminum alloy
feedstock of FIG.3 showing metal disks punched
from it;

FIG. 5is asingle metal disk of FIG.4 made of a series
3000 aluminum alloy;

FIG. 6 illustrates the disk of FIG.5 drawn into a cup;
FIG.s 7A - 7C illustrate the progression of the cup of
FIG.6 undergoing areverse draw process to become
a second cup having a narrower diameter after com-
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pletion of the reverse draw process;

FIG. 8 illustrates one example of a shaped bottom
formed in the second cup of FIG 7C;

FIG.s 9A - 9D illustrate the progression of the second
cup of FIG. 7C or of FIG. 8 through an ironing and
trimming process;

FIG. 10A shows the resulting shoulder profile of an
aluminum can after the can of FIG. 9D has passed
through thirty-four necking dies used according to
one embodiment of'the present invention;

FIG. 10B illustrates the resulting shoulder of the can
of FIG. 10A after it passes through the last necking
die used according to one embodimentofthe present
invention;

FIG.s 11A - 11D are a sequence of views, partially
in cross-section, of the aluminum can of FIG. 10B
as it undergoes one example of a neck curling proc-
ess;

FIG. 12A is an aluminum can of FIG. 11D having a
tapered shoulder;

FIG. 12B is an aluminum can of FIG. 11D having a
rounded shoulder;

FIG. 12C is an aluminum can of FIG 11D having a
flat shoulder;

FIG. 12D is an aluminum can of FIG. 11D having an
oval shoulder;

FIG 13 - FIG. 47 are a sequence of cross-sectional
views illustrating thirty-five necking dies used ac-
cording to one embodiment of the present invention;
FIG. 48 shows a cross-sectional view of the center
guides for the first fourteen necking dies used ac-
cording to one embodiment of the present invention;
FIG. 49 shows a cross-sectional view of the center
guides for necking dies number fifteen through thirty-
four used for one embodiment of the present inven-
tion;

FIG. 50 illustrates one example of a die holder with
a compressed air connection according to a pre-
ferred embodiment of the present invention;

FIG. 51 shows an aluminum can having a brushed
exterior, partially in cross-section;

FIG. 52 shows an aluminum can having a threaded
aluminum neck, partially in cross-section; and

FIG. 53 shows an aluminum can having a threaded
plastic outsert over the can neck, partially in cross-
section.

Description of the Preferred Embodiments

[0017] For ease of description and illustration, the in-
vention will be described with respect to making and
necking a drawn and ironed aluminum aerosol can, but
it is understood that its application is not limited to such
acan. It will also be appreciated that the phrase "aerosol
can"is used throughout for convenience to mean notonly
cans, but also aerosol bottles, aerosol containers, non-
aerosol bottles, and non-aerosol containers.

[0018] The present invention is directed to a method
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for making aluminum alloy cans that perform as well or
better than traditional aluminum cans, that allow for high
quality printing and design on the cans, that have cus-
tomized shapes, and that are cost competitive with pro-
duction of traditional aluminum beverage cans and other
steel aerosol cans. The target markets for these cans
are, among others, the personal care, energy drinks, and
pharmaceutical markets.

[0019] Aone piece, aluminum aerosol can 10, as seen
in FIG. 1, has a generally vertical wall portion 12. The
generally vertical wall portion 12 is comprised of an upper
end 14 and a lower end 16. The upper end 14 has a
predetermined profile 18, and a neck 19 that has been
curled. Alternatively, the neck can be threaded (see FIG.s
52 and 53). The aluminum can 10 also has a bottom
portion 20 extending from the lower end 16. As shown in
FIG. 2, the bottom portion 20 has a U-shaped profile 22
around the periphery of the bottom portion 20 and a wrin-
kle-free, dome-shaped profile 24 along the remainder of
the bottom portion 20. The U-shaped profile 22 is pref-
erably 0.51 mm thick.

[0020] The aluminum can 10 is made from aluminum
alloy coil feedstock 26 as shown in FIG. 3. As is known,
aluminum alloy coil feedstock 26 is available in a variety
of widths. It is desirable to design the production line to
use one of the commercially available widths to eliminate
the need for costly slitting processes.

[0021] The first step in a preferred embodiment of'the
present invention is to layout and punch disks 28 from
the coil feedstock 26 as is shown in FIG. 4. Itis desirable
to layout the disks 28 so as to minimize the amount of
unused feedstock 26. FIG. 5 shows one of the metal disk
28 punched from a series 3000 aluminum coil feedstock
26. The disk 28 is drawn into a cup 30, as shown in FIG.
6, using any of the commonly understood methods of
making an aluminum cup, but preferably using a method
similar to the method of U.S. Patents 5,394,727 and
5,487,295,

[0022] AsshowninFIG.7A, the cup30isthen punched
from the bottom to begin to draw the bottom of the can
through the sidewalls (a reverse draw). As shown in FIG.
7B, as the stroke continues, the bottom of the cup 30 is
drawn deeper so that the walls of the cup develop a lip.
As shown in FIG. 7C, the completion of the stroke elim-
inates the lip altogether resulting in a second cup 34 that
is typically narrower in diameter than the original cup 30.
The second cup 34 may be drawn one or more additional
times, resulting in an even narrower diameter. The re-
sulting cup 34 has the vertical wall portion 12 and the
lower end 16 with the bottom portion 20 The bottom por-
tion 20 maybe shaped as shown in FIG.s 8 and 2. Al-
though other configurations may be used, the domed
configuration illustrated herein is particularly useful for
containers that are pressurized.

[0023] As shown in FIG.s 9A through 9D, the vertical
wall portion 12 is ironed multiple times until it is of a de-
sired height and thickness, preferably 0.21 mm thick. The
vertical wall portion 12 should be of sufficient thickness
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to withstand the internal pressure for the intended use.
For example, some aerosol products require a can that
withstands an internal pressure of 270 psi or DOT 2Q.
The ironing process also compacts the wall making it
stronger The upper end 14 of the vertical wall portion 12
is trimmed to produce an aluminum can 10, as shown in
FIG. 9D.

[0024] According to one preferred embodiment of the
presentinvention, the can 10 is attached to a first mandrel
and passed through a first series of necking dies. Sub-
sequently, the can 10 is attached to a second mandrel
and passed through a second series of necking dies. In
the embodiment illustrated, the can 10 will pass through
up to more than thirty necking dies. These necking dies
shape the can 10 as shown in FIG.s 10A and 10B. Each
die is designed to impart a desired shape to the upper
end 14 of'the generally vertical wall portion 12 of the can
10, so that by the end of the necking process (FIG. 10B),
the upper end 14 has the desired profile 18 and the neck
19.

[0025] The can 10, partially shown in FIG. 10B, is
showninfullin FIG. 11A. As shown in FIG.s 11A through
11D, the neck 19 of the can 10 is curled through a series
of curling steps. The resulting aerosol can 10 (as shown
inboth FIG. 11D and FIG 1) has the predetermined shoul-
der profile 18, the curled neck 19, and is adapted to re-
ceive an aerosol-dispensing device. As shown in FIG.s
12A through 12D, the predetermined shoulder profile 18
can be a variety of shapes including, that of a tapered
shoulder, a rounded shoulder, a flat shoulder, and an
oval shoulder, respectfully. The resulting aluminum can
may be between 100 and 200 mm in height and 45 and
66 mm in diameter. The aluminum can may be custom-
ized in a variety of ways. One way would be to add texture
the surface of the can, for example, by brushing the sur-
face of the can as shown in FIG. 51. Additionally, the
predetermined shoulder profile can be adapted toreceive
an aerosol-dispensing device. The predetermined shoul-
der profile can also extend into or carry a neck, threaded
or not (see FIG.s 52 and 53). An aluminum neck without
threading can carry a threaded plastic outsert, as shown
in FIG. 53.

[0026] The present invention encompasses a method
of forming a shoulder profile in an aluminum can made
of aseries 3000, e.g. 3004, aluminum alloy. The first step
of this method entails attaching the aluminum can to a
first mandrel. The can is then passed sequentially
through a first series of up to and including twenty-eight
necking dies that are arranged on a necking table in a
circular pattern The can is then transferred to a second
mandrel. While on the second mandrel, the can is se-
quentially passed through a second series of up to and
including twenty-eight necking dies which are arranged
in a circular pattern on a second necking table. This meth-
od includes trimming the neck after the can passes
through a certain predetermined number of necking dies.
That is, one of’ the necking dies is replaced with a trim-
ming station. Trimming eliminates excess material and
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irregular edges atthe neck of the can and helps to prevent
the can from sticking in the remaining necking dies. A
sufficient number of necking dies will be used so as to
effect the maximum incrementalradial deformation of the
can in each necking die that is possible while ensuring
that the can remains easily removable from each necking
die. Effecting the maximum incremental radial deforma-
tion is desirable for efficient can production. A problem
arises when the deformation is too great, thus causing
the can to stick inside the necking die and jam the die
necking machine. Generally, at least 2° of radial defor-
mation can be achieved with each die after the first die,
which may impart less than 2° of the deformation.
[0027] The shape and degree of taper imposed by
each die onto the can is shown in FIG.s 13 through 47.
The method of the presentinvention may use a stationary
center guide as shown in FIG. 48 for each of the first
fourteen necking dies. FIG. 49 shows the center guides
for the necking dies 15 through 34. Compressed air can
also be used to aid the removal of'the can from the first
several necking dies. For other shoulder profiles, mova-
ble guides and compressed air can be used on all necking
positions FIG. 50 shows a general die holder with a com-
pressed air connection.

[0028] The necking dies used in the method of the
present invention differ from traditional necking dies in
several ways. Each die imparts a smaller degree of de-
formation than the necking dies of the prior art. The angle
at the back of the first necking die is 0°30°0" (zero de-
grees, thirty minutes, zero seconds). The angle at the
backs of’dies two through six is 3° instead of the tradi-
tional 30°. The necking dies used in the method of the
present invention are also longer than those traditionally
used, preferably they are 100 mm in length. These chang-
es minimize problems associated with the memory of the
can walls, which memory may cause the can to stick in
traditional necking dies. Additionally, in the test runs, the
top of’the can was pinched and was sticking on the center
guide of traditional dies. Therefore, the first fourteen
necking dies have non-movable center guides. Finally,
the present invention preferably uses compressed air to
help force the cans off and out of each necking die. The
compressed air also helps to support the can walls.
[0029] While the presentinvention has been described
in connection with preferred embodiments thereof, those
of ordinary skill in the art will recognize that many mod-
ifications and variations may be made without departing
from the scope of the present invention as defined by the
following claims.

Claims

1. A method of forming a shoulder profile in an alumi-
num can constructed of a series 3000 aluminum al-
loy, comprising processing said can with at least thir-
ty different necking dies, characterized in that said
processing comprises:
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die necking the can with a first necking die hav-
ing an angle of 0930°0" at the back of said first
die; and

die necking the can with a second necking die
having an angle of 39 at the back of said second
die.

2. The method of claim 1 wherein said processing com-

prises die necking the can with a third necking die
having an angle of 30 at the back of said third die.

3. The method of claim 2 wherein said processing com-
prises die necking the can with a fourth necking die
having an angle of 30 at the back of said fourth die.

Patentanspriiche

1. Verfahren zum Formen eines Schulterprofils in einer
Aluminiumdose, konstruiert aus einer Aluminiumle-
gierung der Serie 3000, umfassend ein Bearbeiten
der Dose mit wenigstens 30 unterschiedlichen Ein-
schnirungspressformen, dadurch gekennzeich-
net, dass das Bearbeiten Folgendes umfasst:

Pressformeinschniiren der Dose mit einer ers-
ten Einschnirungspressform mit einem Winkel
von 0°30°0" an der Riickseite der ersten Press-
form; und

Pressformeinschniiren der Dose mit einer zwei-
ten Einschnilrungspressform mit einem Winkel
von 3° an der Rickseite der zweiten Pressform.

2. Verfahren nach Anspruch 1, wobei das Bearbeiten
ein Pressformeinschniren der Dose mit einer dritten
Einschnlirungspressform mit einem Winkel von 3°
an der Riickseite der dritten Pressform umfasst.

3. Verfahren nach Anspruch 2, wobei das Bearbeiten
ein Pressformeinschniiren der Dose mit einer vierten
Einschnlirungspressform mit einem Winkel von 3°
an der Rickseite der vierten Pressform umfasst.

Revendications

1. Procédé de formation d’un profil d’épaulement dans
une boite en aluminium construite dans un alliage
d’aluminium de série 3000, comprenant le traitement
de ladite boite avec au moins trente matrices d’étran-
glementdifférentes, caractérisé en ce que ledit trai-
tement comprend :

I’étranglement par matrice de la boite avec une
premiere matrice d’étranglement ayant un angle
de 0°30’0" au dos de ladite matrice ; et

I’étranglement par matrice de la boite avec une
deuxiéme matrice d’étranglement ayant un an-
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gle de 3° au dos de ladite deuxiéme matrice.

Le procédé selon larevendication 1 dans lequel ledit
traitement comprend I'étranglement par matrice de
la boite avec une troisieme matrice d’étranglement
ayant un angle de 3° au dos de ladite troisieme ma-
trice.

Le procédé selon larevendication 2 dans lequel ledit
traitement comprend 'étranglement par matrice de
la boite avec une quatrieme matrice d’étranglement
ayant un angle de 3° au dos de ladite quatriéme ma-
trice.
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ELIARAS ALUMINIUM AERQSTOL FLAKON SLOALLITASARS OSEVELT ALARANYAGEOGL

SZABADALMI IGENYPONTOK
Blards egy valiprodl kislabitasara sgy 3000-es sedrids aluminium 8tedzstbdl
Kialakitolt shambnium fliakonon, amely olidrds a flabon legaldbd harming kildnbéss

aitolé bélveggel Wrténd megmuokalasdt tartsimazza, sz2al jelemezve, hogy @

a fakonon swidkitd saftoldst hajtunk végre agy aled sxikitd saitoldval, amely eisé belyag

ﬁétﬁ%}ém:ﬁk §:::C’Q$~ “):)*\3\30”.- ‘fét‘

4

akonon szikitd saitaldst haftunk végre sgy meésodik szikitd sajtoldval, amely mdsodik

E&éiyag hangdianak sabge 30,

2. Az 1. igénypont szerintl oiideds shol a foldolgozds sordn a Sakont szikied
saitoldst hailunk vegre wgy harmadik ssikisg §.§é§¥8=§1§§:§_¢ amsly harmadik belveyg hatsd
oidafdnak szige 3°,

3. &z 2, iggnvpont sterintl eljdras abol a feldolgords sordn a fakont szikied
sajtolast hajtunk végre egy negyedik seikitd bélveggel, amely negvedik bélyeg hatsd
cldaldnal sxdge 3%,

A maghatsimazott:
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