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[571 ABSTRACT

A cover for containers whose contents are under pres-
sure which includes a substantially flat central portion,
a crimping flange portion and a neck interposed be-
tween the flange portion and the central portion and
connected thereto by connecting portions without any
break in continuity.

4 Claims, 4 Drawing Figures
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1
CONTAINER COVER

This is a continuation in part of copending applica-
tion Ser. No. 250,598, filed May 5, 1972. The present
invention relates to a metal cover for a container under
pressure such as a can.for beer or any other carbonated
beverage.

Metal covers of this kind, for example, the cover de-
scribed in the French Pat. No. 1,402,391, generally
contain a central substantially planar part, a-crimping
flange and a peripheral throat connected to the flange
and the center part. They must withstand a relatively
high internal pressure which may go as high as 6.6
kg/cm? for beer during pasteurization.

In these covers according to prior art, the central
plane part is connected to the throat via a transition
area of lower resistance where the thickness of the
metal is rarely constant. .

If the critical pressure is reached, a permanent defor-
mation of local extent of the metal is produced, in ex-
cess of the limit of elasticity, generally called “bec-
quet” or lifted up. Consequently, the use of these cov-
ers imposed a minimum safety thickness, which is, for
example, 340 microns for an effective diameter (corre-
sponding to the innér diameter of the container) of 65
-mm or 330 microns for an effective diameter of 63 mm
in case of a 4.5 percent magnesium aluminum.alloy.

The calculations of strength of materials show that
the optimal profile for the center part of the lid would
be a portion of a sphere. However, in practice this con-
figuration offers numerous disadvantages. The internal
volume of the cover which must be included into the
total volume of the packing is too high in relation to the
limits of contents. Stacking of the containers is no
longer possible. The adaptation of a system of easy
opening with a pre-incision line on the center part can-
not be solved in a satisfactory manner. Thus, it is neces-
sary to rely on a substantially flat center portion.

It is accordingly an object of the present invention to
provide a container cover for containers whose con-

tents-are under pressure which overcomes the forego-.

ing disadvantages, and it is a more specific object of the
invention to provide a container cover for containers
whose contents are under pressure which are capable
of withstanding higher pressures within the container
even though the container cover be formed with a thin-
ner cross-section.

These and other objects and advantages of the inven-
tion will appear more fully hereinafter, and, for pur-
poses of illustration but not of limitation, an embodi-
ment of the invention is shown in the accompanying
drawings in which:

FIG. 1 is a diametric half-section of a metal cover
embodying the features of this invention prior to crimp-
ing onto the container body;

FIG. 2 is a detailed sectional view of the embodiment
illustrated in FIG. 1 crimped onto a container;

FIG. 3 is a graph showing two isobar curves C, and
C, for a plot of the angle Y versus the radius of curva-
ture r; and

FIG. 4 is a graph showing a plot of the pressure versus
the angle X.

The invention relates to the creation of a metal con-
tainer which, while comprising a substantially flat cen-
ter portion, has a resistance which is satisfactory at
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~ for a thickness which is considerably less than that of

the containers of prior art.

The cover according to the ‘invention which com-
prises a substantially flat center portion, provided with
a system of easy opening, a crimping flange and a pe-
ripheral throat connected to the flange and to the cen-
ter portion by connections of substantially constant
thickness, is characterized by the fact that the radius of
curvature of the throat ranges between about 0.5 and
1.2 mm, that the throat is connected without breach of
continuity to the center portion by a rectilinear portion
of continued section of a curved part, and that the con-
nection between the flange and the throat or neck
forms with the line perpendicular to the plane surface
of the neck an angle X which is at most equal to about

_ 20° and with the rectilinear portion an angle Y ranging
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least up to pressures on the order of 7 kg/cm? and this

up to 34° approximately, said angles X and Y being se-
lected in such a manner that for a high value of X the
value of Y will be as low as possible and vice versa.

The lower limit of about 0.5 mm for the radius of cur-
vature of the throat is due to the fact that the danger
of the formation of cracks is relatively high below this
value, while the lower limit of about 3° for angle Y is
dictated by considerations of a technological nature.

It could be noted that if the characterized critical
pressure is exceeded, there is.a sudden return of the
cover ‘without prior permanent deformation of the
metal. .

Under the action of the pressure prevailing in the
container, the connection between the flange and the
neck works at the compression while in the curved por-
tion traction stresses build up. On the other hand, the
wall of the throat or neck and the rectilinear part form
a neutral undeformable zone, as opposed to the zones
of preferential deformations which are typical of the
covers of prior art.

For a cover of 63 mm in effective diameter designed
in 4.5 percent magnesium aluminum alloy at restored
hard condition, a thickness of about 300 microns suf-
fices to guarantee holding at a minimum pressure of 7
kg/cm?, while a cover of prior art of the same diameter
and made with the same- alloy requires a minimum
thickness of 340 microns.

FIG. 1 shows a metal cover .of generally circular
shape for a beer can comprising a substantially planar
center part 2, a crimping flange 3 and a peripheral rein-
forcement neck 4. The center part of the cover is pro-
vided with an easy to open system of the conventional
type which is not shown.

The cover is produced, for example, by stamping a
blank of aluminum alloy in hard restored. condition,
containing 4.5 percent magnesium and presenting the
following characteristics: limit of elasticity of 32
kg/mm?, break load of 36.5 kg/mm?, breaking tension
of 8.5 percent. The effective diameter D of the cover,
corresponding to the inner diameter of the can, is 63
mm,

The distance u between the bottom planes of the
neck 4 and the center part is 4.3 mm, while the distance
v between the upper plane of the flange and that of the
center part is 2.8 mm; in the conventional covers the
distance v is in the order of 2.1 mm.

Referring to FIG. 2, it is shown that the neck 4 is con-
nected without breach of continuity to the center part
2 by a rectilinear part in a-b section, followed by a
curved portion which in turn is formed from a first cir-
cular arc b~ and a second circular arc c-d which joints
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the center part 2 tangentially. These parts have a sub-
stantially constant thickness. ‘

The throat or neck 4 has a circular arc section of a
radius r =0.65 mm,; the rectilinear part a-b has a length
L of 1 mm, the circular arc b— has a radius of 1.25mm 5
and the circular arc c—d has a radius of 25 mm, and the
connection 6 between the flange 3 and the neck 4 has
a substantially constant thickness and has a detachment
11 located below the plane of the center part 2, sepa-
rating the two straight-line parts into sections 10, 12, 10
The part 10 forms with the line perpendicular to the
plane of the bottom of the neck an angle X practically
=0 and with the straight-lined part a-b the angle Y is
approximately 6° 30 minutes.

The cover thus created has a remarkable thickness of
only 300 microns with a tolerance. of 10 microns, and
can withstand -pressures on the order of 8.1 kg/cm?
while the conventional covers with 340 microns in
thickness do not hold above 6.9 kg/cm?

‘Now the influence of angles X and Y and of the ra-
dius of curvature r will be examined with regard to the
holding of the lid.

Angle X being fixed at a value practically =0 and ra-
dius r at 0.75 mm, tests were conducted by varying
angle Y. The results are shown in Table 1. 25
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TABLE 1
Y° 7 9 15.5 22 . 29 34
Maxi- 30
mum
Pressure 1.7 7.6 7.4 7.3 7.1 7
kg/em?

The difference ( X-Y) being fixed at 6° and the radius 35
r at 0.6 mm, tests were conducted by changing the

angle X. The results are shown in Table 2.

TABLE 2
40
X° 0 14 19.5 22 30
Maximum
Pressure 8 7.9 7.7 6.8 6.4
kg/em?
' . 45
With angles X and Y being fixed, the former at prac-
tically 0°, the latter 7°, tests were conducted by chang-
ing radius 4. The results are shown in Table 3.
TABLE 3 50
r mm 0.475 055 060 065 070 075
Maximum
Pressure 7.8 7.9 8 8.1 8.1 7.9
kg/em?® 55

Beyond r = 0.75 mm, angle Y cannot be maintained
at 7° and additional tests showed that if r were in-
creased to 1.5 mm Y to about 19° the pressure of 7
kg/cm? would not be guaranteed if r exceeded 1.2 mm.

=]

0

The ideal for r is located, considering the danger of
formation of cracks, for low values, between about 0.6
and 0.7 mm. 65

The sum total of these results shows that angle Y
must not exceed about 34° when X =0 and that angle
X must be selected below about 20° which corre-
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sponds to a value of Y in the vicinity of 26°, if the pres-
sure is 7 kg/em?. -

Angles X and Y are so selected that for a high value
of X the value of Y is as low as possible, and vice-versa,
that for a high value of Y, the value of X is as low as
possible. " .

Preferably, values between 0° and 20° are selected
for X, between 6° and 34° for Y and between 0.5 and
1 mm for r.

In this preferential area, pressure p is connected to
angles X and Y as well as to the radius 7, by the follow-
ing formula:

p="7.0+ (1= X/22)"1% x(Y — 1)~0065 x y~0.30

FIG. 3 represents the isobar curves C, and C, which
separate for X = 0° and 20° respectively, the zone
where the limit pressure p is higher than 7 kg/cm?® from
the zone where this pressure is below 7 kg/cm?. The ra-
dius of curvature r is shown in abscissas and angle Y is
shown in ordinates.

Curves C, and C, are extended in the area of lower
values of Y by the dotted lines shown in FIG. 3 which
are intended to demonstrate the increasing technologi-
cal difficulties. Angles of Y = 3° have, however, been
produced with clean tools. In the area between Y = 20°
and Y="7°asolid line connects curves C; and C,. It has
indeed been found that the corresponding lower values
of Y are compatible with higher values of r when X =
20° (curve C,).

FIG. 4 illustrates the variation of the limit pressure p
as a function of the angle X for a radius r of 0.7 mm and
an angle Y of 20°. '

The relation between the distance (4 + v) and the ef-
fective diameter D on the one hand, and the relation
u/v on the other hand, are so selected as to meet the
usual ‘stacking requirements, of limitation of the total
volume and the adaptation of an asy to open system.

After crimping the lid on the body 7 of a beer can
(FIG. 2), the previously indicated dimensions remain
approximately constant. '

Under the action of the pressure present in the con-
tainer, the center part of the cover is slightly inflated;
the connection 6 works at the compression toward the
crimping zone, while traction efforts building up in the
part that is curved, b—c—d, from the center zone of the
cover. The tip 8 of the flange 3 located perpendicularly
to the flange of the body of the can 7 plays the part of
a hinge, as it remains substantially stationary in view of
the crimping. It could be noted that the assembly
formed by the wall of the neck 4 and the straight-lined
part a-b constitutes a neutral undeformable zone.

Numerous tests have shown that if the critical pres-
sure is exceeded notably, the cover is suddenly re-
turned, without prior deformation.

For one and the same metal or alloy, the reduction
in thickness of the cover, and thus the savings in metal
in relation to the conventional covers, is very consider-
able as they are on the order of 10 to 20 percent.

At identical thickness it is possible to use a metal or
alloy of lower mechanical characteristics, which are
less expensive,

For example, the cover may be made of an aluminum
alloy in hard restored condition, containing 2.5 percent
magnesium and having the following characteristics:
limit of elasticity = 27 kg/mm? break load = 32.8
kg/mm?; breaking tension = 10.5 percent; or containing
1 percent manganese and less than 1 percent magne-
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sium and having the following characteristics: limit of
elasticity =25.5 kg/mm? breaking load =30.5 kg/mm?
breaking tension =9 percent. The thickness may vary
in this case between 320 and 340 microns for an effec-
tive diameter of 65 mm.

With different qualities of steels, the thickness may
vary from 280 to 350 microns for an effective diameter
of 65 mm. It is possible to use regular or stainless steel,
with the following characteristics respectively: limit of
elasticity = 21.5 and 30.5 kg/mm? breaking load =
33.5 and 51 kg/mm?, breaking tension = 20 and 25 per-
cent. Cast iron and black iron also are suitable.

It will be understood that various changes and modi-
fications can be made in the details of construction and
use without departing from the spirit of the invention,
especially as defined in the following claims.

We claim: '

1. A cover for a container whose contents are under
pressure comprising a substantially flat central portion,
said central portion including a removable panel, a
crimping flange portion, a peripheral neck having a ra-
dius of curvature within the range of 0.5 to 1.2 mm, a
substantially rectilinear portion of continued section
without break in continuity integral with and connect-
ing the neck with the central portion, a portion integral
with and connecting the crimping flange portion and
the neck, with the portion connecting the crimping
flange portion with the neck forming an angle X with
a line perpendicular to the plane surface of the neck at
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most 20° and forming with the rectilinear portion an
angle Y within the range of up to 34°, said angles x and
Y being selected in such a manner that for a high value
of X the value of Y will be as low as possible and vice
versa.

2. A cover according to claim 1 wherein Y is com-
prised between 6° and 34° and r between 0.5 and | mm.

3. A cover as defined in claim 1 which includes a
scored portion having low resistance to tearing, said
scored portion defining the removable panel, and
means to pull the scored portion from the cover to form
an opening therein. :

4. In a container whose contents are under pressure
having an easy opening cover, the improvement com-
prising a cover including a substantially flat central por-
tion, said central portion including a removable panel,
a criming flange portion, a peripheral neck having a ra-
dius of curvature within the range of 0.5 to 1.2 mm, a
substantially rectilinear portion of continued section
without break in continuity integral with and connect-
ing the neck with the central portion, a portion integral
with and connecting the crimping flange portion and
the neck, with the portion connecting the crimping
flange portion with the neck forms an angle X with a
line perpendicular to the plane surface of the neck at
most 20° and forming with the rectilinear portion of

angle Y within the range of 6° to 34°,
* % ok %k %



