
US 20040011112A1 

(12) Patent Application Publication (10) Pub. No.: US 2004/0011112 A1 
(19) United States 

Lentz et al. (43) Pub. Date: Jan. 22, 2004 

(54) DEVICE AND METHOD FOR THE (30) Foreign Application Priority Data 
WIDENING AND FORMING OF A CAN 
BODY Nov. 16,2001 (DE) ................................... .. 101 56 085.0 

(76) Inventors: Norbert Lentz, Essen (DE); Ste?'en 
Rotz, Essen (DE); Jan 
Riemenschneider, Essen (DE); 
Karl-Heinz Witt, Recklinghausen (DE) 

Correspondence Address: 
THE FIRM OF KARL F ROSS 
5676 RIVERDALE AVENUE 
PO BOX 900 
RIVERDALE (BRONX), NY 10471-0900 (US) 

(21) Appl. No.: 10/399,384 

(22) PCT Filed: Nov. 7, 2002 

(86) PCT No.: PCT/DE02/04117 

Publication Classi?cation 

(51) Int. Cl.7 ................................................... .. B21D 41/00 

(52) US. Cl. .......................................................... .. 72/3701 

(57) ABSTRACT 

The invention relates to an apparatus for spreading and 
shaping can bodies, having a pin-like shaping tool that is 
forced from one end into the can body to be Widened and a 
counter tool. 

According to the invention the counter tool is also a pin-like 
shaping tool insertable from an opposite end into the can 
body, the shapes of the ends of the tWo pin-like shaping tools 
being the same or complementary according to the desired 
shape. 
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DEVICE AND METHOD FOR THE WIDENING 
AND FORMING OF A CAN BODY 

[0001] The invention relates to an apparatus for spreading 
and shaping can bodies, having a pin-like shaping tool that 
is forced from one end into the can body to be Widened and 
a counter tool. 

[0002] The invention also relates to a method of spreading 
and shaping can bodies Where a pin-like shaping tool is 
forced into a can body and moved toWard a counter tool. 

[0003] Such an apparatus and method are described in 
German 100 40 173. This apparatus has a hard and massive 
shaping block made of steel or another hard material and of 
cylindrical cross section that has over most of its length a 
large diameter corresponding to an inside diameter of the 
spread can body and near its upper end a frustoconical 
portion. Above this frustoconical portion is a short region of 
smaller diameter that corresponds to the inside diameter of 
the unspread can body. The shaping block is used by forcing 
it into the can body to be spread. The shaping block can 
further have on its loWer end a tool for forming a ?ange and 
constituted as a steel plate that is formed on its upper face 
With an annular groove of undercut section that is reached by 
the loWer end of the cylindrical can body as it is being spread 
so as to engage it. The counter tool according to German 100 
40 173 serves for forming a ?ange on the upper end of a can 
and also is formed as a steel plate having a face turned 
toWard the shaping block and formed With an annular 
undercut groove having a small annular overhanging edge 
that forms the inner ?ank of the groove. The overhanging 
edge engages during the spreading operation the upper end 
of the can body. As the shaping block is forced into a readied 
can body, the can body is shaped by the outer surface of the 
shaping block With its diameter being increased and formed 
in a single step With a so-called “neck in.” The grooves of 
the tWo steel plates form the tWo end rims of the can. The 
can-body shape is the same at the end of the operations as 
the outer surface of the shaping body, that is the can body 
has a cylindrical upper part above the neck-in region. 

[0004] To distinguish over competitors, the ?llers Want 
individually designed cans. The present mass-production 
method of shaping can bodies is mechanical expansion or 
spreading. The tool for doing this is comprised of a plurality 
of segments arranged in a cylinder and forming an outer 
surface of the desired shape. The tool is ?tted into the 
Welded cylinder and is spread radially outWard by means of 
an internal cone so as to deform the can body. The disad 
vantage of this method is that the ?nished can body is 
someWhat polygonal, the can-body material is locally very 
greatly stretched, the rim is irregular, and the spreading does 
not extend to the rim and thus there is not a precisely shaped 
edge. 
[0005] Other methods use a shape-imparting holloW die in 
Which the rims are deformed. Highly pressuriZed air or a 
Water stream serves for the deformation. Such methods are 
expensive, sloW, and in?exible. 

[0006] Embossing the desired shape can also be done by 
so-called spin-?oW shaping Which is actually a roller-press 
ing operation Which does not spread but instead reduces the 
diameter of the Weld rim. This method can only produces 
rotation-symmetrical shapes. 
[0007] Based on this state of the art, it is an object of the 
present invention to provide a method and apparatus of the 
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above-described type that produces cost-ef?cient, ?exible, 
and easily changed can-body shapes, including nonrotation 
symmetrical shapes. The machine elements serving this 
purpose should be as robust as possible and permit defor 
mations right up to the edge of the can rim. 

[0008] This object is achieved by the apparatus of claims 
1 to 7 and the method of claim 9. 

[0009] According to the invention the can blank has a 
diameter that is equal to or smaller than the smallest diam 
eter of the ?nished can. In contrast to the state of the art a 
?rst embodiment of the invention has tWo pin-like shaping 
tools that are forced into opposite ends of the can body so as 
to deform and spread the can body until the ends of the 
pin-like shaping tools reach an end position. The cross 
sectional pro?le of the tWo pin-like shaping tools have at 
least at their outer ends a region that is radially inset from 
other regions. This can be a frustoconical pin end or tan 
gentially interengaging rounded surfaces or a combination 
of the tWo, and on the outer surface it is possible to have a 
noncircular cross section or a combination of these shapes. 
The pin ends have a maximum diameter that is smaller than, 
equal to, or slightly larger than the diameter of the can blank. 
In particular the cross section at least of the end tapers 
outWard. The pin end faces can either be perpendicular to the 
longitudinal tool axis, inclined, or even Wavy or otherWise 
shaped. This latter formation alloWs insets to be formed in 
the can body that extend at angles, are Wavy, or otherWise 
deviate from perpendicular to the axis. 

[0010] An object of the present invention is also a method 
and use of the described pin-like shaping tools. 

[0011] Further embodiments of the invention as Well as 
advantages are described With reference to the draWing. 
Therein: 

[0012] FIG. 1 is a schematic representation of tWo pin 
like shaping tools that are movable toWard each other 
through holes in strippers, shoWn in the starting position 
before can-blank deformation; 

[0013] FIG. 2 is a vieW like FIG. 1 With the can-shaping 
tools moved partly together; 

[0014] FIG. 3 is the end position of the shaping tools in 
Which the can body has its ?nal shape; 

[0015] FIG. 4 is a side vieW of the can pro?le produced 
according to FIGS. 1 to 3; 

[0016] FIGS. 5 to 9 are differently shaped can bodies; and 

[0017] FIG. 10 is a stackable can body With a rotation 
symmetrical decorative shape. 

[0018] As already mentioned, the can blank is Welded to 
a diameter that is equal to or less than the smallest diameter 
of the ?nished shape and then is deformed by forcing into 
one or both ends shaping tools to impart to it the ?nal greater 
diameter of the outside of the shaping tool. The formation of 
the pin ends and of the pins is the same as the desired shape 
and the can geometry. If according to the desired ?nished 
shape, the pin end is of equal or greater diameter than the 
inside diameter of the Welded can blank, the blank end is 
slightly spread in a ?rst step so that the pin can be forced 
automatically into it. 
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[0019] As shown in FIG. 1, tWo pin-like shaping tools 1 
and 2 that can pass through holes of spaced strippers 3 and 
4 serve as shaping tools for a can blank 5 Whose ends are 
slightly frustoconically spread so that the outer ends of the 
shaping tools 1 and 2 can be ?tted into them. The open blank 
5 is positioned by unillustrated means knoWn in the art 
betWeen the strippers 3 and 4 and is aligned coaxially With 
the axes 6 of the shaping tools 2 shoWn in their upper and 
loWer end positions. 

[0020] As shoWn in FIG. 2, the shaping tools 1 and 2 are 
moved together as shoWn by arroWs 7 and 8 so that they 
spread the can blank 5 until they reach the end position of 
FIG. 3. The shape of the shaping tools has been imparted to 
the can blank 5 Which is formed in its loWer third With an 
outWardly open recess 9 that is formed by the tapered ends 
of the shaping tools. The ends of the shaping tools in the 
FIG. 3 end position abut each other ?atly. After deforming 
the can blank 4 the shaping tools 1 and 2 are pulled apart so 
that the deformed blank is left betWeen the stripers 3 and 4 
and can then be carried off by a conveyor as is knoWn in the 
art. FIGS. 1 to 3 shoW that not only the shaped end of the 
shaping tools but their entire outside shape has been 
imparted to the blank 5 so that not only the smooth round 
shapes of FIG. 4 and 4 can be produced, but also nonround 
shapes corresponding to FIGS. 6 and 7 can be produced as 
Well as longitudinally shaping corresponding to FIG. 8 or 
FIG. 9 in addition to combinations of these shapes. 

[0021] FIG. 5 shoWs a spread blank 10 With a shape 
having a protective recess 11 that is formed by pushing the 
loWer shaping tool almost to the upper end of the blank and 
making the upper shaping tool much shorter. In this case the 
end faces of the tools abut on a plane perpendicular to the 
longitudinal axis 6. 

[0022] FIG. 6 shoWs a spread blank 12 With an asym 
metrical Wave-like decorative shape. The recess 11 is annu 
lar but not orthogonal to the longitudinal axis 6, but inclined 
thereto and is also Wavy. This is created by tWo pin-line 
shaping tools With correspondingly shaped ends Whose end 
faces meet at an angled or Wavy surface extending across the 
axis 6 and inclined or crossing a plane. These tools accord 
ing to the invention only spread the can blank so have no 
insets and their frustoconical ends meet according to the 
desired shape and position of the recess. 

[0023] The blank 14 of FIG. 7 is also asymmetrical and 
has tWo nonlinear regions 15 and 16 in Which they taper to 
a smaller diameter Which in the intermediate region 17 is 
constant according to the shape of the pin ends. In general 
the shape can be oriented according to the draWing. 

[0024] In the can blank 18 of FIG. 8 there is a combination 
of a rotation-symmetrical decorative shape and longitudinal 
pro?ling 19 that are made by the outer surface of the shaping 
tool. In order to produce this can blank tWo pin-like shaping 
tools are used Whose end faces abut inside the can blank at 
a plane 20 in the end position. In addition to the inset 21 the 
loWer shaping tool also makes a loWer large-diameter region 
22 that is the same or different diameter as the upper 
cylindrical region 23 of the blank. 

[0025] The can blank 24 has an outer surface that ?ares 
outWard to upper and loWer end regions 25 and 26 from a 
central plane 27, that is the shape is basically concave. 

[0026] FIG. 10 shoWs hoW tWo can blanks 5 according to 
FIG. 4 can be stacked. The same is also true for the other can 
blanks. 
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[0027] The above-described pin Widening method has the 
folloWing advantages over the prior-art spreading method: 

[0028] The spread blank, depending on the pin shape and 
not including longitudinal pro?ling, is circularly round and 
not inherently polygonal. 

[0029] In addition the sheet metal is stretched uniformly 
so that more stretching is possible With the same metal 
deformation. There are no signi?cant length changes. The 
shaping extends right to the blank end. 

[0030] In addition there is a desired uniform reduction in 
the thickness of the sheet metal in the cylindrical part, While 
in the stressed shape region the original sheet thickness is 
retained. 

[0031] The shaping tools that are used are simple, robust, 
and easy to retro?t to or install in existing equipment, When 
different shapes are needed. 

[0032] The shapes shoWn in FIGS. 1 to 10 can be varied 
greatly, the limits to the shapes being small, With respect to 
the use of the sheet metal and lacquer. As already stated, one 
is not restricted to recessed formations. 

1. An apparatus for spreading and shaping can bodies (5), 
having a pin-like shaping tool (1) that is forced from one end 
into the can body (5) to be Widened and a counter tool (2), 
characteriZed in that 

the counter tool (2) is also a pin-like shaping tool insert 
able from an opposite end into the can body (5), the 
shapes of the ends of the tWo pin-like shaping tools (1 
and 2) being the same or complementary according to 
the desired shape. 

2. The apparatus according to claim 1, characteriZed in 
that the shape of the tWo pin-like shaping tools (1 and 2) at 
their ends has in regions inset toWard the longitudinal pin 
axis (6) from other regions. 

3. The apparatus according to claim 1 or 2, characteriZed 
in that the pin ends have a maximum diameter that is less 
than, equal to, or slightly greater than the diameter of the 
unspread can blank 

4. The apparatus according to one of claims 1 to 3, 
characteriZed in that the pin ends taper outWard axially at 
their outer ends. 

5. The apparatus according to one of claims 1 to 4, 
characteriZed in that the pin end faces meet at least partially 
in regions not orthogonal to the pin longitudinal axis 

6. The apparatus according to one of claims 1 to 5, 
characteriZed in that the pin outer surfaces deviate at least 
locally from a cylindrical shape. 

7. An apparatus for spreading and shaping can bodies (5), 
having a pin-like shaping tool (1) that is forced from one end 
into the can body (5) to be Widened and a counter tool (2), 
characteriZed in that the pin outer surfaces deviate at least 
locally from a cylindrical shape. 

8. The apparatus according to one of claims 1 to 7, 
characteriZed in that the pin-like shaping tools are movable 
relative to strippers (3 and 5). 

9. A method of spreading and shaping can bodies (5, 10, 
12, 14, 18, and 24), Wherein a pin-like shaping tool (1) is 
forced from one end into the can body (5) against a counter 
tool (2), characteriZed by use of an apparatus according to 
one of claims 1 to 8. 


