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(57] ABSTRACT

An  aluminum alloy containing 0.15-0.509: Si,
0.3-0.8%, Fe, 0.05-0.25% Cu, 0.5-1.09% Mn, 2.5-1.5%
Mg and up 10 0.20% Ti is cast as a 5-10 mm thick strip
using a rall-type strip casting machine, and cold rolled
1o a final thickness of 0.20-0.40 mm. The strip is suitable
for manufacture into can lids having high strength and
formability requirements.

5 Claims, No Drawings
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PROCESS FOR PRODUCING STRIP SUITABLE
FOR CAN LID MANUFACTURE

BACKGROUND OF THE INVENTION

The invention relates to a process for producing an
aluminum alloy strip by means of a strip casting ma-
chine, such that the said strip is suitable for can lid
manufaciure,

Can lids, in particular for beverage can bodies made
of aluminum or steel, are mostly made of aluminum
alloys. The most widely used process for manufacturing
such beverage can lids is as follows.

The aluminum alloy AA 5182 containing the follow-
ing main alloying constituenis 4.4% magnesium. 0.3%
manganese, 0.3% iron and 0.15 silicon is continuously
chill cast as 30-40 cm thick ingots. These ingots are
scalped, homogenized and hotrolled in scveral passes to
a thickness of 2-3 mm. This strip is then usvally an-
ncaled and cold rolled to an end thickness of 0.25-0.35
mm. Often the final rolled strip is subjected to a slight
softening treatment at 170°-200" C. in order to prevent
the strip from distorting during the paint baking. Before
shaping into can lids the strip is coated with paint on
both sides and then baked at 190°-220° C., typically 8
minutes at 204" C.

As the recyeling of aluminum is gaining in impor-
tance, in the USA more than half of all the used alumi-

num cans are returned for remelting, efforts have been 4

made for some time now to develop an alloy which is
equally suited for can bodies and can lids or at least can
be made so after only small corrections to the common
scrap from both lid and can body. In this connection the
amount of primary aluminum required should in partic-
ular be as little as possible. This is not the case for the
conventional alloys viz. AA 5182 for can lids and AA
3004 for can bodies as the alloy AA 3004 contains 1%
magnesium, 1% manganese, 0.45% iron, 0.25% silicon
and 0,159 copper, so that the resultant scrap conlains
approximately 1.6 magnesium, 0.79% manganese,
0.4-0.5% iron, 0.25% silicon, 0.1% copper and over
0.05% titanium.

Known from the U.S. Par, No, 3,787,248 is a process
which should make it possible to produce aluminum
cans and lids from the same alloy. This alloy contains
essenhally 0.4-2.0% magnesium and 0.5-2.09% manga-
nese. The process for manufacturing can lid material
comprises continuous DC casting, homogenizing, hot
rolling and subseguent cold rolling and annealing opera-
nons.

Known from the U.S. Pat. No. 4,235,646 is an eco-
nomically attractive process for producing from one
single aluminum alloy strip suitable for manufacluring
deep drawn and ironed can bodies and can lids. This
alloy contains essentially 1.3-2.5% magnesium and
0.4-1.0% manganese and can be made from the conven-
tional can scrap without substantial addition of primary
aluminum, The process for manufacturing the can lid
stock comprises strip casting, hot rolling and cold roll-
ing, the solidification rates employed being at the aver-
age level for example in the Hazeletl or Alusuisse
Caster 11 strip casters where the solidification takes
place between casting belts or caterpillar track molds.

To save material, efforts are being made to reduce the
thickness of the can lid. To meet the same requirements
in terms of rigidity of the lid therefore both changes in
design and a considerable increase in the strength of the
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material are necessary. With the above mentioned pro-
cesses, however, these possibilities are limited.

In addition, the search for less expensive processes
continues further.

SUMMARY OF THE INVENTION

The object of the present invention is therefore to
develop a process fdr manufacturing can lids which
features the following:

extensive use of recycled metal

achieving high strength values without loss of form-

ability

cconomic production.

This object is achieved by way of the invention mak-
ing use of conventional roll-type strip casting such as,
for example, is represented by the Hunter-Engineering
or Alusuisse Caster [ strip casters where the solidifica-
tion takes place between two rolls cooled from within.

Selected for can lid stock is an aluminum alloy con-
taining essentially

0.15-0.509 silicon,

0.3-0.80% iron,

2.05-0.25% copper,

0.5-1.009% manganese,

2.5-3.5% magnesium and

up to 0.20% titanium.

The solidified cast strip emerges from the casting
rolls at a speed of 0.3-0.8 m/min with a thickness of
5-10 mm, and is cold rolled to a final thickness of
(1.20-0.40 mm,

DETAILED DESCRIPTION

The high rate of solidification achieved during roll-
type strip casting makes possible high supersaturation of
dissolved alloying elements and contributes thus to the
strength of the lid stock.

To improve the formability it is also propsed in ac-
cordance with the invention to subject the sheet to a
partial softening anneal prior to painting. This can be in
form of a coil anneal at 180°-215" C. for 0.5 to 8 hours
or as continuous annealing at 200°-235° C. for 10 sec-
onds to 10 minutes.

1t is preferred in accordance with the present inven-
tion for the cold rolling to end thickness to take place
using a water bascd rolling emulsion. With the large
reductions which this makes possible on each pass the
temperature of the coiled sheet can reach ca. 160°-220°
C. Due to the resultant softening which this produces
an additional softening anneal-step is eliminated.

To improve the formability of the lid stock further,
an intermediate anneal can be introduced in the course
of rolling to end thickness. This intermediate anneal
should take place when the material has 4-10 times the
final thickness, and either in the form of coil annealing
at 300°-410° C. {metal temperature) for a duration of
half an hour 1o 8 hours, or in the form of continuous
annealing at a metal temperature of 300"-440° C. for 2
seconds 1o 2 minutes.

The following example represents one of the possible
versions of the process according to the invention:

Compaosition:

02 95.50

Thickness of cast strip: 6.5 mm
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