EP 3 254 778 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3 254 778 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
13.12.2017 Bulletin 2017/50

(21) Application number: 17174450.1

(22) Date of filing: 05.06.2017

(51) IntClL:

B21D 22/22(2006.01) B21D 24/04 (2006.07)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILTLULVMC MKMT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

Designated Validation States:
MA MD

(30) Priority: 07.06.2016 PL 41744916

(71) Applicant: CAN - PACK S.A.
31-358 Krakow (PL)

(72) Inventors:
* Budzyn, Robert
32-800 Jasien (PL)
¢ Furman, Andrzej
32-800 Brzesko (PL)

e Baran, Robert
32-765 Rzezawa (PL)
* Kociolek, Maciej
32-800 Brzesko (PL)
e Styrna, Tadeusz
32-825 Borzecin (PL)
* Brodawka, Lukasz
27-660 Koprzywnica (PL)
« Siedlik, Micha
32-700 Bochnia (PL)
¢ Rekas, Artur
30-133 Krakow (PL)
¢ Latos, Tomasz
28-362 Naglowice (PL)
* Kurek, Magdalena
34-130 Kalwaria Zebrzydowska (PL)

(74) Representative: Krekora, Magdalena

ul. Gorna 95
PL-32-091 Michalowice (PL)

(54) TOOLS AND A MACHINE FOR MANUFACTURING OF PACKAGES FROM SHEET METAL

(567)  Atool for preforming cups for manufacturing of
packages from sheet metal, composed of a preforming
die (1), a blankholder (2) and a sheet preforming punch
(3), where the differences of: preforming die’s outer di-
ameter Dm1 and inner diameter dm1, preforming
blankholder outer diameter Ddl and inner diameter ddl
are not less than 20% of the diameter Ddl or/and Dm1,

wherein the blankholder (2) surface and the die (1) sur-
face, in the place where the die and the blankholder are
touching each other, are shaped the way to hold still the
material during the operation of preforming.

The object of the present invention is also a tool for
drawing cups, machine with installed tools, and a tech-
nological line composed of such machines.
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Description

[0001] The object of the present invention is a tool for
preforming and a tool for cups drawing, both for manu-
facturing of packages from sheet metal, as well as a ma-
chine, in which those tools are installed, and a techno-
logical line comprising such machines. All these inven-
tions are especially useful for manufacturing of metal
cans, in particular aluminium cans.

[0002] Patent specification EP16000613 discloses a
method of shaping metal cups for making packages, in
which in the first phase preforms are formed in a metal
strip, and the strip is held during the process of preforms
forming, and then the blanks with preforms are sheared
from the strip. From those blanks cups are formed,
wherein preforms formed in the first phase in metal strip
have at least one surface situated in the plane essentially
parallel to the plane of the sheet, where the surface is
subjected to uniform stretching, and then a blank is
sheared, then a cup is drawn from the sheared portion,
wherein the bottom of the cup is formed from the upper
surface of the preform, and the walls of the cup are made
of the slanted walls of the preform, and the flange of the
blank.

[0003] A tool for preforming cups, for manufacturing of
packages from sheet metal in accordance with the inven-
tion, is characterised by the fact, that it is composed of
a preforming die, a blankholder and a sheet preforming
punch, where the differences: of preforming die outer di-
ameter Dm1 and of preforming die’s inner diameter dm1,
and of preforming blankholder outer diameter Dd1 and
of preforming blankholder inner diameter dd1 are not less
than 20% of the diameter Dd1 or/and Dm1, wherein the
blankholder surface and the die surface in the place
where the die and the blankholder are touching each oth-
er, are shaped in such a way to hold still the material
during the operation of preforming.

[0004] Atleastone recess of heights hp1 smaller then
10-fold of starting material thickness is applied in the sur-
faces of the die and the blankholder.

[0005] Radius length rp1 of the recess is from 5 to 30
of starting material thickness.

[0006] Ratio of preforming punch outer diameter Ds1
to preforming die outer diameter Dm1 is not less than 0,6.
[0007] Preforming punch radius rs1 is between 5-30
mm.

[0008] A tool for drawing cups for manufacturing pack-
ages of sheet metal is composed of a drawing die, a
blankholder and a drawing punch, wherein the blankhold-
er surface and the die surface, in the place where the die
and the blankholder are touching each other, are shaped
in such a way to create resistance, which results in con-
trolled movement of the material during operation of
drawing.

[0009] The tool according to claim 6, characterized in
that, there is applied at least one recess of height hp2
smaller then 10-fold of starting material thickness in the
surfaces of the die and the blankholder.

10

15

20

25

30

35

40

45

50

55

[0010] Radius length rp2 of the recess is from 5 to 30
of starting material thickness.

[0011] A conic front of the die with a drawing edge is
inclined atangle § concordant with the angle of inclination
of the preform sidewall.

[0012] Height of the die hm conforms to the preform
height, which is a distance between the surface of the
preform bottom and the surface of the preform flange.
[0013] Punch radius rs2 is bigger than 5 thicknesses
of the starting material.

[0014] Difference of drawing punch outer diameter Ds2
and drawing punch inner diameter ds2 is not smaller than
10% of diameter Ds2.

[0015] A machine for manufacturing of cups for pro-
duction of packages from sheet metal in accordance with
the invention is characterized by that at least one tool for
preforming cups for manufacturing of packages from
sheet metal in accordance with the invention or/and at
least one tool for drawing cups for manufacturing of pack-
ages from sheet metal in accordance with the invention
is installed in it.

[0016] A technological line for manufacturing of cups
for production of packages from sheet metal character-
ized in that it comprises at least one machine with tools
for preforming cups for manufacturing of packages from
sheet metal in accordance with the invention, or/and at
least one machine with tools for drawing cups for man-
ufacturing of packages from sheet metal in accordance
with the invention.

[0017] The toolfor preforming forms a preliminary cup,
called "preform" from flat material, that has thinned bot-
tom The tool for drawing draws a cup, having flat bottom,
from the preform for manufacturing of metal packages.
A flat bottom of the cup is crucial for transport process
on manufacturing line. Shaped preforms have one sur-
face situated in the plane essentially parallel to sheet
plane P1. Forming takes place during the process of
drawing on a press, while the strip is held during the proc-
ess of forming. Preforms get shape close to a cut cone
without base in sheet plane, where the upper surface is
essentially parallel to this plane. The walls of the cone
are essentially straight. Then from such formed preforms
blanks are sheared, preferably having circular shape or
contoured shape based on a circle, wherein the blank
extends over at least this part of the sheet, where the
preform was previously formed. Consecutively, from the
blanks obtained in such a way, cups are formed, having
shape of a cylindrical cup, where forming of the cups is
carried out in such a way, that the upper essentially flat
surface of the preform essentially as a whole forms bot-
tom of the cup, while side surface of the cup is formed
from the material from side surface of the preform having
shape of a cut cone and additionally from material of the
flange being a part of the sheared sheet outside the base
of the cut cone.

[0018] Tools for preforming and drawing the cups in
accordance with the invention allow for thinning of the
bottom area of the preform, while maintaining or improv-
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ing resistance parameters of the cup bottom, from which
a bottom of a can is then formed. That allows to use a
smaller volume of sheet in the process of cans produc-
tion, because mechanical strength of drawn sheet is es-
sentially increased as a result of deformation strength-
ening effect. Using of a cut cone shape guarantees es-
sentially uniform stretching of the upper plane of the pre-
form

[0019] Manufacturing of cups for cans forming, may be
carried outon one machine, where there are concurrently
installed both types of the tools, or on technological line
comprising at least one machine with a tool for preform-
ing, and at least one machine with a tool for drawing.
[0020] Preferably the tools are installed in a tool as-
sembly. Such a tool assembly is composed of three main
plates: upper, middle, and bottom. Upper plate is mova-
ble, and the punch is fixed to it. The holdfast system is
fixed to the middle plate. The die is fixed to the bottom
plate.

[0021] Preforms may be shaped from sheared disks
or directly on the strip, then the shearing will take place
during drawing operation on shearing tools.

[0022] The object of the invention is disclosed at the
drawings, where fig. 1 depicts a preforming tool, fig. 2
depicts a drawing tool, fig. 3 depicts an assembly with
tools, fig. 4 and 5 depict a machine with tools installed,
fig. 6 depicts a technological line, and fig. 7 depicts cup
manufacturing process.

Example

[0023] A tool for preforming (fig. 1) is composed of a
preforming die 1, a blankholder 2 and a preforming punch
3. In order to enlarge the surface of active holding re-
cesses (drawbeads) 4 are applied in the surface of the
blankholder 2, and the die 1. Geometry of the recess 4
must ensure holding of the material in a flange part with-
outpossibility ofits move inradial direction. Two recesses
4 are applied having height hp1 not exceeding 10 thick-
nesses of starting material and having radius rp 1 on
recesses 4 from 5 to 30 thicknesses of the material. Dif-
ferences between the diameters: outer die diameter Dm1
and inner die diameter dm1 and outer blankholder diam-
eter Dd1 and inner blankholder diameter dd1 shall not
be smaller than 20% of the diameter Dd1 or/and Dm1,
while difference between the outer punch diameter Ds1
and the inner punch diameter ds1 is minimum 10% of
diameter Dd1 or/and Dm1. Punch radius rs1 is between
5-30mm.

[0024] Atoolfordrawing (fig. 2) is composed of a draw-
ing die 5, a blankholder 6 and a drawing punch 7. In order
to enlarge the surface of active holding recesses (draw-
beads) 8 are applied in the surface of the blankholder 6,
and the die 5. Geometry of the recess 8 must enable
movement of a flange part of the preform in radial direc-
tion. Two recesses 8 are applied having height hp2 not
exceeding 10 thicknesses of starting material and having
radius rp 2 on recesses 8 from 5 to 30 thicknesses of the
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material. Drawing blankholder outer diameter Dd2 and
drawing die outer diameter Dm2 correspond to preform-
ing blankholder outer diameter Dd1 or/and preforming
die outer diameter Dm1. Height of the drawing die hm
corresponds to height of the preform, i.e. to distance be-
tween plane P1 and P2 (fig. 7). The conic front of the die
with drawing edge is inclined at angle B concordant with
angle of inclination of the preform sidewall - angle B (fig.
2) is equal to angle a (fig. 7).

[0025] Punchradiusrs2cannotbe smallerthan 5 thick-
nesses of the sheet. Drawing blankholder inner diameter
dd2 and drawing die inner diameter dm2 cannot be bigger
than preforming die inner diameter dm1 or/and preform-
ing blankholder inner diameter dd1. Difference between
drawing punch outer diameter Ds2 and inner diameter
ds2 cannot be smaller than 20% of Ds2 diameter.
[0026] Tools assembly (fig. 3) is composed of three
main plates 32, 10, 11: upper 32, middle 10, and bottom
11. The upper plate 32 and the middle plate 10 are con-
nected by four columns 12 fixed on one side on the upper
plate 32 in a permanent socket 13, in the middle plate in
a leading sleeve 14. The middle plate 10 is connected
with the bottom plate 11 by four columns 15 permanently
fixed by rims 16 from both sides. A handle of the punch
17 with additional punch adaptor 18 is affixed to the mov-
able upper plate. To the middle plate 10 it is affixed the
system of pneumatic holdfast composed of an inner
sleeve 19, an outer housing 20, a feed stop 21 and a
feed system 22 fixed on rubber seals 23. To the feed
system 22 itis affixed a limiting return rim 22, a blankhold-
erfixing insert 28, a protecting ring 26, and a blankholder.
To the bottom plate 11 are fixed: a leading sleeve 27, a
die fixing base 28, a die holder 29, a die, a bottom posi-
tioning ring 30, and an upper positioning ring 31. Addi-
tional drawbeads allow for adequate immobilization of
the flange part during preforming. The assembly was de-
signed in such a way, to make it possible to install in it a
preforming tool (fig. 1), as well as a drawing tool (fig. 2).
[0027] In the machine for manufacturing cups (fig. 4
and 5) a preforming tool 33 and a drawing tool 34 are
installed. Those tools are installed in assemblies 35.
[0028] A technologicalline for manufacturing cups (fig.
6) is composed of two machines. In machine 36 preform-
ing tools are installed, and in machine 37 drawing tools
are installed. Preforms manufactured in the machine 36
are moved to the machine 37, where they are drawn.
[0029] Preforming and drawing process (fig. 7) is car-
ried out in such a way, that in the first phase from a metal
strip 38 profiles 39 are formed having at least one surface
40 situated in the plane P2 parallel to the plane of sheet
P1, where the strip 38 is held during process of forming,
and the surface 40 undergoes uniform stretching, then a
blank 41 is sheared, fromwhich a cup 42 is drawn, whose
bottom is created from a surface 40, and walls 45 are
made of inclined planes 43, and a flange 44.
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Claims

A tool for preforming cups for manufacturing of pack-
ages of sheet metal, characterized in that it is com-
posed of a preforming die (1), a blankholder (2) and
a sheet preforming punch (3), where the differences:
of preforming die outer diameter Dm1 and inner di-
ameter dm1, and of preforming blankholder outer
diameter Dd1 and inner diameter dd1 are not less
than 20% of the diameter Dd1 or/and Dm1, wherein
the blankholder (2) surface and the die (1) surface,
in the place where the die and the blankholder are
touching each other, are shaped the way to hold still
the material during the operation of preforming.

The tool according to claim 1, characterized in that,
there is applied at least one recess (4) of height hp1
smaller then 10-fold of starting material thickness in
the surfaces of the die and the blankholder.

The tool according to claim 2, characterized in that
radius length rp1 of the recess (4) is from 5 to 30 of
starting material thickness.

Thetool accordingtoclaim 1or2 or 3, characterized
in that ratio of preforming punch inner diameter Ds1
to preforming die outer diameter Dm1 is not less than
0,6.

The tool according to any of above claims, charac-
terized in that preforming punch radius rs1 is be-
tween 5-30 mm.

Atool for drawing cups for making packages of sheet
metal, characterized in that it is composed of a
drawing die (5), a blankholder (6) and a sheet draw-
ing punch (7), wherein the blankholder (6) surface
and the die (5) surface, in the place where the die
(5) and the blankholder (6) are touching each other,
are shaped the way to create resistance, which re-
sults in controlled movement of the material during
operation of cup drawing.

The tool according to claim 6, characterized in that
there is applied at least one recess (8) of height hp2
smaller then 10-fold of starting material thickness in
the surfaces of the blankholder (6) and the die (5).

The tool according to claim 7, characterized in that
radius length rp2 of the recess (8) is from 5 to 30 of
starting material thickness.

Thetool accordingtoclaim6or 7 or 8, characterized
in that a conic front of the die (9) with a drawing edge
is inclined at angle B concordant with angle of incli-
nation of the preform sidewall.

10. The tool according to any of the claims from 6 to 9,
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1.

12.

13.

14.

characterized in that height of the die (5) hm con-
forms to the preform height, which is a distance be-
tween the surface of the preform bottom (40) and
the surface of the preform flange (44).

The tool according to any of the claims 6 - 10, char-
acterized in that punch radius rs2 is bigger than 5
thicknesses of the starting material.

The tool according to any of the claims 6-11, char-
acterized in that difference of drawing punch outer
diameter Ds2 and drawing punch inner diameter ds2
is not smaller than 10% of diameter Ds2.

A machine for manufacturing of cups for production
of packages from sheet metal characterized in that
at least one tool made in accordance any of the
claims from 1 to 5 or/and at least one tool made in
accordance with any of the claims from 6 to 12 is
installed in it.

A technological line for manufacturing of cups for
production of packages from sheet metal character-
ized in that it comprises at least one machine with
installed tools made in accordance any of the claims
from 1 to 5 or/and at least at least one machine with
installed tools made in accordance any of the claims
from 6 to 12.
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Fig. 5.
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