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Aerosol 45 x 140 mm 

20 30 40 50 60 70 80 90 100 110 120 

Height from bottom (mm ) 

— 0.15 straight wall 

—I— step 0.002 
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—E1— step 0.02, 3rd die 

—A— step 0.03, 3rd die 

Fig. 3 
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Z-piece aerosol 140 x 45 mm, 0.15 and 0.17 wall thickness 
Relation of vacuum resistance to collapse force 

Force (N ) 
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Vacuum (Bar) 

+ ref. 0.15mm 

+ 0.15mm + step 0.02mm 

0.15mm + step 0.03mm 

_O_ ref. 0.17mm 

_E__ step 0.02, force at thinwall 
_X_step 0.03, force at thinwall 

Fig. 4 
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METAL CAN BEING A PRESSURE TIGHT METAL 
PACKAGING 

[0001] The invention relates to a metal can, being a 
pressure tight metal packaging such as a tWo piece steel light 
gauge aerosol can, comprising an ironed side Wall stretching 
essentially along an aXial direction and a circumferential 
direction, and a ?rst end closure adjoining the side Wall in 
a ?rst Wall-to-closure transition portion, and a second end 
closure adjoining the side Wall in a second Wall-to-closure 
transition portion, Which side Wall comprises a main side 
Wall portion stretching from the ?rst Wall-to-closure transi 
tion portion to the second Wall-to-closure transition portion, 
Wherein the main side Wall portion is provided With means 
of increased side Wall thickness supporting the side Wall 
essentially along the circumference the can, having superior 
vacuum resistance. 

[0002] It is common practice in a metal can that the 
thickness of the side Wall in its Wall-to-closure transition 
portions is greater than the thickness in the main side Wall 
portion. 
[0003] There is a constant strive to doWn gauge the metal 
sheet from Which metal cans are manufactured in general 
and the steel sheet use therefor in particular, in order to save 
material and to reduce “dead” Weight in the distribution 
chain. HoWever, customers of can makers, such as the ?llers 
of the cans, are reluctant to reduce the Wall thickness of 
aerosol cans because of the suspected loWer vacuum per 
formance of such a doWn gauged can. A loWer vacuum 
performance increases the risk of collapsed cans during 
?lling in case of dented cans. 

[0004] A metal can With improved vacuum performance is 
knoWn. American patent U.S. Pat. No. 3,951,296 discloses 
a Wall-ironed container having a plurality of reinforcing ribs 
being spaced from the ends of the side Walls and from each 
other, in order to achieve increased resistance against buck 
ling of the side Wall and having improved resistance against 
vacuum. In aXial cross section, the ribs are trapeZium 
shaped, With a central surface parallel to the inside surface 
of the side Walls having an aXial length of 2,36 mm, and both 
Wedging surfaces inclined at an angle of 24° from the inside 
surface of the side Walls to the central surface of the 
reinforcing ribs. The ribs protrude inWards over a distance of 
167 pm. The knoWn ribs are formed in the side Wall by 
means of ironing the side Wall in an ironing ring against a 
punch in Which grooves have been formed spaced from one 
another along the longitudinal aXis of the punch. In an 
ironing operation, the side Wall is passed through the ironing 
ring by Which the side Wall is reduced in thickness and 
elongated. 
[0005] The knoWn can has satisfactory vacuum perfor 
mance, but it is dif?cult to fabricate in a plural-ring ironing 
process. As the side Wall elongates under the action of a 
second ironing ring, the reinforcing ribs move out of the 
respective grooves in Which they Were formed. Their 
destruction has to be prevented. 

[0006] According to the present invention, it is an objec 
tive to provide a novel can concept Wherein considerable 
material and Weight savings, in the order of 5% and even 
more, can be achieved Without unacceptably affecting the 
performance, notably the vacuum performance. 

[0007] According to the invention a metal can, being a 
pressure tight metal packaging, is provided, comprising an 
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ironed side Wall stretching essentially along an aXial direc 
tion and a circumferential direction, and a ?rst end closure 
adjoining the side Wall in a ?rst Wall-to-closure transition 
portion, and a second end closure adjoining the side Wall in 
a second Wall-to-closure transition portion, Which side Wall 
comprises a main side Wall portion stretching from the ?rst 
Wall-to-closure transition portion to the second Wall-to 
closure transition portion, Wherein the main side Wall por 
tion is provided With means of increased side Wall thickness 
supporting the side Wall essentially along the circumference 
of the can, Wherein the means supporting the side Wall 
consist of one annular portion in Which the thickness of the 
side Wall is greater than the side Wall thickness in the main 
side Wall portion outside the annular portion. 

[0008] For the purpose of the application, the annular 
portion is considered to comprise also an annular portion in 
Which substantial regions along the circumference have a 
side Wall thickness that is greater than the side Wall thickness 
in the main side Wall portion outside the annular portion. 

[0009] Surprisingly the vacuum performance can be 
greatly enhanced by supporting the can Wall only locally 
along its circumference by providing only one supporting 
annular portion, for instance a reinforcement rib, Which 
forms part of the Wall and is thus integrated therein. A side 
Wall With only one reinforcement rib can be advantageously 
fabricated using multiple ironing steps in a plural-ring 
ironing process, since a formed rib Will not be destructed by 
folloWing ironing steps. 

[0010] It is remarked that a semi-product is knoWn from 
European patent EP B 0 122 651, Which semi-product 
comprises a can side Wall Which has a greater Wall thickness 
in one annular centre portion than in the other portions of the 
side Wall. To obtain tWo end products, this semi-product is 
?rst cut transversely across the annular centre region, before 
it is provided With a closure to form a metal can having a 
side Wall With a greater Wall thickness adjacent the closures 
than at other regions. In the end-products, the greater Wall 
thickness is localised in the Wall-to-closure transition por 
tions of the can Walls, for the formation of a ?anged 
connection With the closure. The thus obtained cans do not 
have a circumferential rib in the main side Wall portion of 
their Walls. 

[0011] In an embodiment of the invention, the annular 
portion is intersected along essentially the entire circumfer 
ence by a cross sectional plane through the metal can, 
located halfWay betWeen the ?rst Wall-to-closure transition 
portion and the second Wall-to-closure transition portion. 
Such a located rib provides the best vacuum performance of 
the metal can. 

[0012] In a suitable embodiment, the annular portion is a 
circumferential rib protruding inWardly from the inside 
surface of the side Wall into the packaging. This has the 
advantage that the outside surface of the packaging is 
undisturbed. 

[0013] In an embodiment of the invention, the side Wall 
thickness in the annular portion is not more than 40 pm 
thicker than the side Wall thickness in the remainder of the 
main side Wall portion. When the annular portion extends 
more than 40 pm from the main side Wall of the packaging, 
it becomes problematic to strip the side Wall from a Wall 
ironing tool. For instance, stripping from a Wall ironing 
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punch becomes problematic in the case the annular portion 
protrudes into the packaging by more than 40 pm. 

[0014] By preference, the side Wall thickness is not more 
than 30 pm thicker than the side Wall thickness in the 
remainder of the main side Wall portion. HereWith the 
stripping problems are limited to a more acceptable level. 

[0015] More by preference, the side Wall thickness is not 
more than 20 pm thicker than the side Wall thickness in the 
remainder of the main side Wall portion. The stripping 
behaviour of a side Wall With an inWard protrusion of 20 pm 
has been found to be approximately equal to that of a straight 
Wall can. 

[0016] In an embodiment of the invention, the annular 
portion comprises, When seen in a longitudinal section of the 
metal can, a portion Wherein the side Wall thickness is 
constant over an aXial distance. This provides a further 
advantage in fabrication, in that such a metal can side Wall 
is better stripped from a Wall ironing tool, for instance a Wall 
ironing punch. 

[0017] Additionally, in the case that the ?rst end closure is 
integral to the side Wall, the thickness of the side Wall in the 
annular portion of the main side Wall portion, When seen in 
a longitudinal section of the metal can and measured at 
increasing distances from the ?rst end closure, ?rst gradu 
ally increases from the thickness of the side Wall outside the 
annular portion to a maXimum thickness of the side Wall 
inside the annular portion over a section With an aXial length 
D1, and then decreases from the maximum thickness to the 
thickness in the remainder of the main side Wall portion 
outside the annular portion over a section With an aXial 
length D2, Which length is shorter than D1. This is done With 
regard to the stripping direction of the metal can side Wall, 
and further improves the stripping behaviour from the Wall 
ironing punch. 

[0018] In an embodiment Wherein the ?rst end closure is 
integral to the side Wall, it is advantageous that, When seen 
in a longitudinal section of the metal can, the thickness of the 
side Wall in a section of the annular portion of the main side 
Wall portion, measured at increasing distances from the ?rst 
end closure, gradually increases from the thickness of the 
side Wall outside the annular portion to a maXimum thick 
ness of the side Wall inside the annular portion, in Which 
section the surface of the side Wall inside the packaging is 
Wedged With respect to the corresponding surface of the side 
Wall on the outside of the packaging at an angle betWeen 
0.01 and 5°. The loWer limit of the range of angles is related 
to the available space betWeen the annular portion and a 
Wall-to-closure transition portion. The upper limit marks an 
angle above Which it becomes increasingly problematic to 
strip the side Wall from a Wall ironing tool. 

[0019] By preference, this surface is Wedged at an angle 
betWeen 0.01 and 1°. HereWith, stripping problems are even 
better avoided. 

[0020] More by preference, this surface is Wedged at an 
angle betWeen 0.01 and 0.25 °. HereWith stripping behaviour 
can be approximately equal to that of a straight Wall can. 

[0021] Further, a can Wall according to the invention may 
be manufactured by conventional draWing and Wall ironing 
processes. 
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[0022] The invention is also embodied in a method of 
forming a metal can Wall according to the invention, Wherein 
on the side of the Wall facing the inside of the packaging the 
Wall during forming is supported by a punch and on its other 
side it is during forming brought into contact With a forming 
die, characterised in that a pro?led punch is used having a 
cavity in its Working surface that corresponds With the 
protrusion. 
[0023] Finally the invention is also embodied in a punch 
having a cavity accommodating and causing When in use the 
protrusion in the Wall portion according to the invention in 
the method according to the invention. 

[0024] The invention Will be illustrated in the folloWing in 
more detail, also using the draWings Wherein: 

[0025] FIG. 1 shoWs a longitudinal section partly in 
perspective of a can body shoWing an inWardly protruding 
thicker Wall portion; 

[0026] FIG. 2 shoWs a longitudinal section through the 
centre line of a can body shoWing an inWardly protruding 
thicker Wall portion indicating dimension symbols; 

[0027] FIG. 3 shoWs the actual dimensions of several cans 
tested; 
[0028] FIG. 4 shoWs the relation betWeen applied vacuum 
and collapsing force for different can types; 

[0029] FIG. 5 shoWs the dimensions of a carbide punch 
used in the method according to the invention; 

[0030] FIG. 6 shoWs the dimensions of a steel punch used 
in the method according to the invention. 

[0031] For investigations three types of cans Were pro 
duced on a commercially available bodymaker: 

[0032] A ?rst type of a knoWn can concept With a 
straight Wall With a Wall thickness of 0.15 mm. 

[0033] A second type of a can according to the 
invention With a Wall thickness of 0.15 mm and a 
mid Wall step of 0.02 mm><40 mm, ie with H1=44 
mm, H2=52 mm, H3=92 mm, H4=96 mm and 
X1=0.170 mm, see FIG. 2; 

[0034] A third type of a can according to the inven 
tion With a Wall thickness of 0.15 mm and a mid Wall 
step of 0.03 mm><20 mm, ie with H1=50 mm, 
H2=62 mm, H3=82 mm, H4=88 mm and X1=0.180 
mm, see FIG. 2. 

[0035] Afourth type of can commercially available in 
the market having a straight Wall With a Wall thick 
ness of 0.167 mm Was used as a reference. 

[0036] For the test cans and the reference cans T57 pack 
aging steel grade Was used. This is a regular material 
commercially supplied to the market to manufacture such 
cans. 

[0037] Five hundred trial cups Were made in tWo stages: 
The ?rst draW Was done on a separate cupping press. 

[0038] The second draW Was carried out on a separate 
cupping press to the ?nal diameter of 45 mm. 

[0039] For a can of the ?rst type a punch Was used With 
diameter 44.917 mm. This punch Was reground afterWards 



US 2004/0040970 A1 

for a can of the second type With a step of 0.02 mm><40 mm 
While changing the nominal diameter to 44.913 mm. 

[0040] A neW tool steel punch Was manufactured for a can 
of the third type With a step of 0.03 mm><20 mm. 

[0041] The cans of the second type and the third type Were 
provided With an inWardly protruding thicker Wall portion. 
This has the advantage that the outside surface of the 
packaging is undisturbed. 

[0042] The transition Zone length in front and at the end of 
the punch step Was chosen to be different. This is done With 
regard to the stripping direction of the cans. 

TABLE 1 

shoWs the used ironing dies: 

X> 15‘ 
die > 2nd die > 3Id die > 4‘h die 

[mm] [mm] [mm] [mm] 

0.15 cans 45.56 45.33 45.20 45.21 
0.15 “step” cans 45.54 45.32 45.22 45.21 

[0043] All cans Were Wall ironed on one and the same 
body maker. 

[0044] The stripping behaviour of the test cans of the 
second type With X1=0.170 mm Was approximately equal to 
that of the straight Wall cans. Some stripping problems 
occurred With cans of the third type With a X1=0.180 mm. 
The reason for this is the difference in step siZe and the use 
of a tool steel punch, Which gives a higher friction. 

[0045] A pro?le of the Wall thickness of the different can 
types Was made With a thickness scanner. The Wall thickness 
pro?le of the cans With a step Was also measured after the 
third die in order to check the effect of moving the thick Wall 
by reducing the can in the fourth die, see FIG. 3 and table 
2. 

TABLE 2 

Measured thickness 

Thickness thick Thickness thin 
Wall [urn] Wall [urn] 

0.17 reference cans 167 167 
0.15 reference cans 152 152 
0.15, step 0.02 cans 3K‘ die 188 167 
0.15, step 0.03 cans 3K‘ die 205 175 
0.15, step 0.02 cans 172 150 
0.15, step 0.03 cans 183 155 

[0046] From FIG. 3 and table 2 it can be concluded that 
the Wall thickness betWeen the different can types is approXi 
mately equal. The thickness of the step is 22 and 28 microns 
respectively. There is no measurable material displacement 
in the step, caused by the fourth die operation. 

[0047] Each type of can Was tested on vacuum perfor 
mance using a force-gauge. A force perpendicular to the 
centre line of the can, hereafter called the T-bar force, Was 
applied on the Wall of the can in the middle of the can height, 
i.e. Where the test can according to the invention had a local 
annular Wall portion With a greater thickness. The can Was 
de-pressurised to different vacuum levels. For each vacuum 

Mar. 4, 2004 

level, ten cans Were tested by increasing the T-bar force. In 
FIG. 5 the results are summarised. 

[0048] Each point in FIG. 5 represents an average of 10 
measurements. Some cans from a can of the second and third 
type Were tested by applying the force at a quarter of the can 
height, Where the Wall Was thin. 

[0049] From the results it is concluded that the vacuum 
performance of the second can type according to the inven 
tion is approximately equal to the performance of the 
reference can. That means that a local Wall thickness 
increase according to the invention does increase the 
vacuum performance. Further, it is clear that the length of 
the thick Wall also plays a role in increasing the vacuum 
performance. 
[0050] According to the invention it is noW feasible to 
doWn gauge packaging steel for aerosol type cans Without 
losing vacuum performance by providing the can Wall With 
supporting means such as a supporting thicker portion along 
its circumference as dislosed herein. 

1. Metal can, being a pressure tight metal packaging, 
comprising an ironed side Wall stretching essentially along 
an aXial direction and a circumferential direction, and a ?rst 
end closure adjoining the side Wall in a ?rst Wall-to-closure 
transition portion, and a second end closure adjoining the 
side Wall in a second Wall-to-closure transition portion, 
Which side Wall comprises a main side Wall portion stretch 
ing from the ?rst Wall-to-closure transition portion to the 
second Wall-to-closure transition portion, Wherein the main 
side Wall portion is provided With means of increased side 
Wall thickness supporting the side Wall essentially along the 
circumference of the can, consisting of one annular portion 
of Wall ironed metal in Which the thickness of the side Wall 
is greater than the side Wall thickness in the main side Wall 
portion outside the annular portion, characterised in that the 
one annular portion comprises Wall ironed metal that has 
been reduced in thickness by more than 39.4%, and the side 
Wall thickness in the annular portion is less than 40 pm 
thicker than the side Wall thickness in the remainder of the 
main side Wall portion. 

2. Metal can according to claim 1, characterised in that the 
one annular portion comprises Wall ironed metal that has 
been reduced in thickness by more than 41.6%, preferably 
by more than 45.1%. 

3. Metal can according to claim 1 or 2, characterised in 
that the main side Wall portion outside the annular portion 
comprises Wall ironed metal that has been reduced in 
thickness by more than 50.6%. 

4. Metal can according to claim 1, 2, or 3, characterised 
in that the main side Wall portion comprises steel, preferably 
packaging steel. 

5. Metal can according to claim 1, characterised in that the 
annular portion is intersected along essentially the entire 
circumference by a cross sectional plane through the metal 
can, located halfWay betWeen the ?rst Wall-to-closure tran 
sition portion and the second Wall-to-closure transition por 
tion. 

6. Metal can according to claim 1 or 5, characteriZed in 
that the annular portion is a circumferential rib protruding 
inWardly from the inside surface of the side Wall into the 
packaging. 

7. Metal can according to any one of the preceding claims, 
characterised in that the side Wall thickness in the annular 
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portion is not more than 28 pm thicker than, by preference 
not more than 22 pm thicker, than the side Wall thickness in 
the remainder of the main side Wall portion. 

8. Metal can according to any one of the preceding claims, 
characterised in that, When seen in a longitudinal section of 
the metal can, the annular portion comprises a portion 
Wherein the side Wall thickness is constant over an aXial 
distance. 

9. Metal can according to any one of the preceding claims, 
characterised in that, When seen in a longitudinal section of 
the metal can, the thickness of the side Wall in the annular 
portion of the main side Wall portion, measured at increasing 
distances from the ?rst end closure, ?rst gradually increases 
from the thickness of the side Wall outside the annular 
portion to a maximum thickness of the side Wall inside the 
annular portion over a section With an aXial length D1, and 
then decreases from the maXimum thickness to the thickness 
in the remainder of the main side Wall portion outside the 
annular portion over a section With an aXial length D2, Which 
length is shorter than D1, and Wherein the ?rst end closure 
is integral to the side Wall. 

10. Metal can according to any one of the preceding 
claims, characterised in that, the ?rst end closure is integral 
to the side Wall, and, When seen in a longitudinal section of 
the metal can, the thickness of the side Wall in a section of 
the annular portion of the main side Wall portion, measured 
at increasing distances from the ?rst end closure, gradually 
increases from the thickness of the side Wall outside the 
annular portion to a maXimum thickness of the side Wall 
inside the annular portion, in Which section the surface of the 
side Wall inside the packaging is Wedged With respect to the 
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corresponding surface of the side Wall on the outside of the 
packaging at an angle betWeen 0.01 and 5°, by preference at 
an angle betWeen 0.01 and 1°, more by preference at an 
angle betWeen 0.01 and 025°. 

11. Method of producing a metal can, being a pressure 
tight metal packaging, comprising an ironed side Wall 
stretching essentially along an aXial direction and a circum 
ferential direction, and a ?rst end closure adjoining die side 
Wall in a ?rst Wall-to-closure transition portion, and a second 
end closure adjoining the side Wall in a second Wall-to 
closure transition portion, Which side Wall comprises a main 
side Wall portion stretching from the ?rst Wall-to-closure 
transition portion to the second Wall-to-closure transition 
portion, Wherein the main side Wall portion is provided With 
means of increased side Wall thickness supporting the side 
Wall essentially along the circumference of the can, consist 
ing of one annular portion of Wall ironed metal in Which the 
thickness of the side Wall is greater than the side Wall 
thickness in the main side Wall portion outside the annular 
portion, the method comprising the steps of producing 
cups in at least one draWing operation, (ii) reducing the side 
Wall thickness using at least one ironing die and a punch 
having a forming contour in longitudinal cross section 
comprising an essentially straight section provided With a 
recess, the recess being provided for forming the annular 
portion, characterised in that the recess has a depth of less 
than 40 pm and thickness of the main side Wall portion 
Where the recess is located is reduced from at least 313.5 pm 
to less than 190 pm. 


