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(57) Abstract: An irregular aluminum cup sequentially comprises from bottom to mouth: a cylinder cup bottom (1), a cup body with
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Irregular aluminum cup and method for manufacturing the same

Technical Field

The invention relates to an irregular aluminum cup and a method for
manufacturing the same.

Background Art

Currently, normal aluminum cups available in the market all have a single
shape, that is, all aluminum cups are cylindrical- or truncated conical-shaped
(with a larger mouth and a smaller bottom) obtained by processing straight
cylinders via stretching or trumpet-shaped obtained by spin processing.
Aluminum cups with the above shapes can hardly meet various life-style
requirements of modern life. A cylindrical shaped aluminum cups is simple and
can only have a same diameter for both the bottom and the mouth. A truncated
conical shaped aluminum cup is similar to a cylindrical one, also having a
straight cup body though with a bottom diameter smaller than a mouth
diameter. The only advantage of cylindrical and truncated conical aluminum
cups as well as spin formed trumpet-shaped aluminum cups lies in that they
allow print on cup bodies to be freely designed and selected, as printing on
straight bodies is not limited by printing processes. Although the spin formed
trumpet-shaped aluminum cup generally has a form with a smaller bottom and
a larger mouth, it also has the following obvious disadvantages. First of all, due
to the effect of its surface curve, reprocessing of an aluminum cup body
surface cannot be done through overall printing; instead, small-area
processing such as local printing in a smaller range is used. Secondly, due to
the limit of spinning process, during the bottom-to-mouth processing and
extending of the spin formed aluminum cup, the diameter of the finished
product increases all the way up, making it impossible to produce an aluminum
cup with a shape having a concave central part or one with a convex central
part and a recessed mouth. That is to say, diameters of different parts of an
aluminum cup, from the bottom to the mouth, are gradually increased, which is
irreversible so as to decrease the diameter. Moreover, any aluminum cup
having recessed central part made from other conventional methods cannot
have a convex body part with a diameter larger than that of the bottom.

Moreover, conventional processes for manufacturing aluminum cups are
classified into spinning or stamping. Spinning processes an aluminum blank
with a tool or a die during high speed spinning of the aluminum blank, and is
used mostly for producing aluminum cups with curved wall. Stamping performs
one or more stretching by using a stamping machine to form the shape of an
aluminum cup, normally with a straight body. The surface of the formed
aluminum cups is then spray painted or oxidized, followed by small-area
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printing to decorate the cups. The above two conventional processes have the
following disadvantages.

1. Aluminum cups made through spinning and stamping processes can
only have a diameter increased gradually from the bottom to the month,
with no concave central part. In this sense, the two conventional
processes can only produce simple shaped aluminum cups.

2. Conventional processes and technologies make it impossible to print
all-over the finished products.

3. The conventional processes are of higher cost, while the efficiency of
production is significantly limited by available equipment and manpower,
making it difficult to be adapted to large scale automated production.

Disclosure of the Invention

In order to overcome the above disadvantages, the invention provides an
irregular cup and a method for manufacturing the same. The irregular cup of
the invention can have various shapes and completely maintain an
appearance print design thereof.

An aspect of the invention provides an irregular aluminum cup, which
comprises sequentially from bottom to mouth:

a cylindrical cup bottom,

a cup body with printing patterns on an exterior surface thereof and having
one or more concave body parts and one or more convex body parts, with the
concave body parts and convex body parts alternately arranged; and

a cup month having an edge curled outwardly and towards the cup body
arranged at the top of the cup mouth;

wherein the cup bottom, the cup body and the cup mouth are of an integral
structure.

Furthermore, the cup body has printing patterns on the whole exterior
surface thereof.

Optionally, the printing patterns have one to nine colors.

Optionally, a diameter of a concave body part is equal to or larger than 70%
that of the cup bottom.

Optionally, a diameter a convex body part is smaller than or equal to 1.5
times that of the cup bottom.

Optionally, the cup month is a convex mouth or a concave mouth.

Preferably, the cup body comprises sequentially a concave lower body part
and a convex upper body part, and the cup mouth is a concave mouth.
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Preferably, the cup bottom, the concave body part, the convex body part, the
concave cup mouth and the curled edge are of an integral structure.

Another aspect of the invention provides a method for manufacturing the
above irregular aluminum cup, the method comprises the following steps:

a. preprinting patterns on a pre-formed cylindrical aluminum cup blank;

b. forming the cup body comprising a concave body part and/or a convex
body part; and

c. forming the cup mouth by necking or expanding, multiple times, an
expanded or necked upper part of the cup body via a necking process or an
expanding process, a cup diameter being decreased or increased each time,
and then curling the cup month via a stamping process.

Furthermore, the pre-formed cylindrical aluminum cup blank is formed by
cold extruding an aluminum block and spraying a protection coating onto an
inner wall of the aluminum cup blank via an internal coating machine, and
preprinting patterns on an exterior surface of the aluminum cup blank is done
via an offset printing press with 1 to 9 colors, the preprinted patterns are scaled
or stretched as needed in advance.

Furthermore, the forming the concave body part (2) of step b comprises
necking the body part through multiple processes by decreasing the cup
diameter each time through a multistation flexible necking process; and the
forming convex body part (3) of step b comprises expanding the body part
through multiple processes by increasing the cup diameter each time through
a multistation rigid expanding process.

Optionally, in steps b and ¢, a deformation quantity of the cup diameter in
each step is less than or equal to 4 mm.

The irregular aluminum cup of and the method for manufacturing the same
as provided by the invention have at least one of the following beneficial
effects:

1. The aluminum cup may have various shapes. As the necking and
expanding may be performed through several stages, the maximum
diameter of the cup body may be increased to 1.5 times that of the cup
bottom. The cups may have various shapes, depending on different
degrees of necking and expanding.

2. Printing on the exterior surface has rich decorative colors, which
overcomes the difficulty faced by curved surface printing. The inventive
process of the invention performs printing before formation, and the
preprinted patterns on the surface of the cups are sufficiently protected
during the formation. The problem of the formed curved cup body being
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difficult to be printed on large area or as a whole in the conventional
processes is thereby overcome.

3. The inventive aluminum cup and method for manufacturing the same fits
for high-speed automated production, which improves the production
efficiency. The related apparatuses are modified accordingly to make it fit
for high-speed automated production. The conventional technology
which works only on a single machine and has to be realized through
multiple stages of production is improved and integrated into a
technology suitable for full-automation. The production efficiency is
expected to be highly increased compared to the conventional
technologies.

4. The product cost is reduced as losses caused by the multiple stages of
production of the conventional technology is reduced, with the
improvement and integration of the production processes. With the
improvement in the production efficiency, the overall production cost is
reduced.

Description of Drawings

The invention will be described in more detail in the following with reference
to figures, of which:

Figure 1 is a three-dimensional schematic diagram of an irregular aluminum
cup according to an embodiment of the invention;

Figure 2 schematically illustrates a cross section of a cylindrical aluminum
cup blank at step a;

Figure 3 schematically illustrates a diagram of the aluminum cup blank after
a concave cup part is formed at step b;

Figure 4 schematically illustrates a diagram of the aluminum cup blank after
a concave cup part and a convex cup part are formed at step b; and

Figure 5 schematically illustrates a diagram of the aluminum cup blank at
step c.

Numeral References:

1-cup bottom; 2-concave cup part; 3-convex cup part; 4-cup mouth, 5-cured
edge

Detailed Description of Embodiments

In order to make objects, technical details and advantages of the
embodiments of the invention apparent, the technical solutions of the
embodiment will be described in a clearly and fully understandable way in
connection with the drawings related to the embodiments of the invention. It is
obvious that the described embodiments are just a part but not all of the
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embodiments of the invention. Based on the described embodiments herein,
those skilled in the art can obtain other embodiment(s), without any inventive
work, which should be within the scope of the invention.

An aspect of the invention provides an irregular aluminum cup, which
comprises sequentially from bottom to mouth:

a cylindrical cup bottom 1,

a cup body with printing patterns on an exterior surface thereof and having
one or more concave body parts 2 and one or more convex body parts 3, the
concave body parts 2 and convex body parts 3 are alternately arranged; and

a cup month 4 having an edge 5 curled outwardly and towards the cup body
arranged at the top of the mouth;

wherein the cup bottom 1, the cup body and the cup mouth 4 are of an
integral structure.

The cup body has printing patterns on the whole exterior surface thereof,
and the printing patterns have one to nine colors.

A diameter of a concave body part 2 is equal to or larger than 70% that of
the cup bottom 1; and a diameter of a convex body 3 part is smaller than or
equal to 1.5 times that of the cup bottom 1.

The cup month 4 is a convex mouth or a concave mouth. When the cup
body next to the cup month 4 is a concave body part 2, the cup month is a
convex month 4; when the cup body next to the cup month 4 is a convex body
part 3, the cup month is a concave month 4.

Embodiment:

Fig. 1 is a three-dimensional schematic diagram of an irregular aluminum
cup according to an embodiment of the invention. With reference to Fig. 1, the
embodiment of the invention provides an irregular aluminum cup, which
comprises sequentially from bottom to mouth: a cylindrical cup bottom 1, a
concave body part 2, a convex body part 3, and a concave cup month 4, an
edge 5 curled outwardly and towards the cup body is arranged at the top of the
mouth. The cup bottom 1, the concave body part 2, the convex body part 3, the
cup mouth 4 and the curled edge 5 are of an integral structure.

Fig. 2 schematically illustrates a cross section of a cylindrical aluminum cup
blank at step a. Fig. 3 schematically illustrates a diagram of the aluminum cup
blank after a concave cup part is formed at step b. Fig. 4 schematically
illustrates a diagram of the aluminum cup blank after a concave cup part and a
convex cup part are formed at step b. Fig. 5 schematically illustrates a diagram
of the aluminum cup blank at step c. With reference to Figs. 2 to 5, another
aspect of the invention provides a method for manufacturing the above
irregular aluminum cup, the method comprises the following steps:
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a. preprinting patterns on a pre-formed cylindrical aluminum cup blank (Fig.
2);

b. forming the cup body comprising the concave body part 2 (Fig. 3) and/or
the convex body part 3 (Fig. 4); and

c. forming the cup mouth 4 by necking or expanding, multiple times, an
expanded or necked upper part of the cup body via a necking process or an
expanding process, a cup diameter being decreased or increased each time,
and then curling the cup month 4 via a stamping process (Fig. 5).

It is noted that the invention may be realized by performing necking via a
conventional apparatus capable of mechanical necking process and
performing expanding via a conventional apparatus capable of mechanical
expanding process. Alternatively, a necking-expanding machine capable of
both necking and expanding processes may be used for the above necking
and expanding. The necking-expanding machine is a machine has a cover die,
onto which a required apparatus and mould may be loaded, such that a
conventional apparatus only for necking may perform both necking and
expanding. Moreover, the expanded diameter is larger than that of the bottom,
thereby realizing high-speed production of aluminum cups and significantly
reducing the production cost.

In the above step a, the pre-formed cylindrical aluminum cup blank is formed
by cold extruding an aluminum block and spraying a protection coating onto an
inner wall of the aluminum cup blank via an internal coating machine. Then
preprinting patterns on an exterior surface of the aluminum cup blank is done
via an offset printing press with 1 to 9 colors, the preprinted patterns are scaled
or stretched as needed in advance.

In the above step b, the step of forming the concave body part 2 (see Fig. 3)
comprises necking the body part through multiple processes by decreasing the
diameter each time through a multistation flexible necking process. The
concave shape is formed after multiple processes. The diameter of the
concave body part 2 is obviously larger than that of the cup bottom; that is, the
diameter of the concave body part 2 is equal to or larger than 70% that of the
cup bottom 1.

The step of forming convex body part 3 (see Fig. 4) of step b comprises
expanding the body part through multiple processes by increasing the
diameter each time through a multistation rigid expanding process. The convex
shape is formed after multiple processes. By multiple expanding processes,
the maximum diameter of the cup body is increased to 1.5 times that of the cup
bottom 1, while the preprocessed interior and exterior surfaces are not
damages, thereby ensuring the interior surface being food-safe and the
maintaining the decorative effect of the exterior surface.
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Moreover, in steps b and c, a deformation quantity of the cup body diameter
in each step is less than or equal to 4 mm, such that the already finished inner
protection coating and exterior decorative printing will not be damaged. It also
helps to prevent damages to the surface and internal crystalline structure of
the cup body by too large a deformation quantity.

In summary, the cylindrical aluminum cup black is eventually formed into a
cup through multiple necking and expanding processes. The production
processes of the invention not only meet the requirements of producing
various-shaped products, but also intactly maintain the design printing on the
product. Therefore, more attractive product meeting various requirements can
be made.

The above is only the preferred embodiment of the invention and is not
intended to limit the invention. For a person skilled in the art, the invention
may have a variety of changes and modifications. Any change, equivalent
replacement, improvement made within the spirit and principle of the present
invention should be included in the protection scope of the invention
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Claims:
1. Anirregular aluminum cup, comprising sequentially from bottom to mouth:
a cylindrical cup bottom (1),

a cup body with printing patterns on an exterior surface thereof and having
one or more concave body parts (2) and one or more convex body parts
(3), with the concave body parts (2) and convex body parts (3) alternately
arranged; and

a cup month (4) having an edge (5) curled outwardly and towards the cup
body arranged at the top of the mouth (4);

wherein the cup bottom (1), the cup body and the cup mouth (4) are of an
integral structure.

2. The irregular aluminum cup according to claim 1, wherein the cup body
has printing patterns on the whole exterior surface thereof.

3. Theirregular aluminum cup according to claim 1 or 2, wherein the printing
patterns have one to nine colors.

4. The irregular aluminum cup according to claim 2, wherein a diameter of a
concave body part (2) is equal to or larger than 70% that of the cup bottom

(1).

5. The irregular aluminum cup according to claim 2 or 4, wherein a diameter
of a convex body part (3) is smaller than or equal to 1.5 times that of the
cup bottom (1).

6. The irregular aluminum cup according to claim 1, wherein the cup month
(4) is a convex mouth or a concave mouth.

7. The irregular aluminum cup according to claim 6, wherein the cup body
comprises sequentially a concave lower body part (2) and a convex upper
body part (3), and the concave cup mouth (4) is a concave mouth.

8. The irregular aluminum cup according to claim 7, wherein the cup bottom
(1), the concave body part (2), the convex body part (3), the cup mouth (4)
and the curled edge (5) are of an integral structure.

9. A method for manufacturing an irregular aluminum cup of any of claims 1
to 8 comprising the following steps:

a. preprinting patterns on a pre-formed cylindrical aluminum cup blank;

b. forming the cup body comprising a concave body part (2) and/or a
convex body part (3); and

c. forming the cup mouth (4) by necking or expanding, multiple times, an
expanded or necked upper part of the cup body via a necking process or
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an expanding process, a cup being decreased or increased each time,
and then curling the cup month (4) via a stamping process.

10. The method for manufacturing an irregular aluminum cup according to
claim 9, wherein the pre-formed cylindrical aluminum cup blank is formed
by cold extruding an aluminum block and spraying a protection coating
onto an inner wall of the aluminum cup blank via an internal coating
machine, and preprinting patterns on an exterior surface of the aluminum
cup blank is done via an offset printing press with 1 to 9 colors, the
preprinted patterns are scaled or stretched as needed in advance.

11. The method for manufacturing an irregular aluminum cup according to
claim 9 or 10, wherein:

the forming the concave body part (2) of step b comprises necking the
body part through multiple processes by decreasing the cup diameter
each time through a multistation flexible necking process;

the forming convex body part (3) of step b comprises expanding the body
part through multiple processes by increasing the cup diameter each time
through a multistation rigid expanding process.

12. The method for manufacturing an irregular aluminum cup according to
claim 11, wherein in the steps b and ¢, a deformation quantity of the cup
diameter in each step is less than or equal to 4 mm.
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