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A method of forming a flange on a circular metal blank (1) has the following steps: - By means of at least one pressure roller (3), a
hub-type and/or conical structure Is formed on the circular metal blank, and - from the conical structure (4), a flange (/) Is formed
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B

.

'

e
ok [ [ f
RO . e s
. M "c'-'-.n:‘-:{\: .«me . m s
.
.

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02546338 2006-05-17

ABSTRACT:

A method of forming a flange on a circular metal blank (1)

has the following steps:

- By means of at least one pressure roller (3), a hub—typé

and/or conical structure i1is formed on the circular metal blank,

and

- from the conical structure (4), a flange (7) 1s formed on

the circular metal blank (1) by means of a subsequent treatment.

Figure 3

DCDS01 RPK 98517vl



CA 02546338 2011-02-21

METHOD FOR THE PRODUCTION OF A FLANGE ON A METAL BLANK,

AND TRANSMISSION PART

The invention relates to a method for the production or

a flange on a circular metal blank by means of

1)

construction O

{

one or more pressure rollers rotating relative to the cilrcular

metal blank, and to a transmission part having such a flange.

From German Patent Document DE 44 00 257 Cl as well as

the parallel members of the patent family (among others, the

European, U.S. and Japanese patent documents), 1t 1s known to

construct a hub on a circular metal blank 1n a non-cutting

't

manner in that a metal sheet bar or blank carried by a tool of

a main spindle and rotating relative to one or more pressure

rollers, first applied slightly axially and then, after the

sinking into the circular blank, applied radially, 1s reduced

per—

in its thickness by pressing by means of the pressure roller

and 1s shaped into a cylindrical projection protruding from

the metal sheet bar, which projection penetrates the cilrcular

metal blank. This method is reliable and cost—-effective and

has had good results in practice. It 1s particularly suitable

for producing hubs which project axially relatively high from

the surface of the circular metal blank facing the hub. The

circular metal blank is held on 1ts outer circumference by

means of clamping chucks.

W)

From German Patent Document DE 44 44 526, 1t 1s Kknown

that the circular metal blank 1s not held by means of clamping

pr—

chucks but by means of an abutment chuck which has a ring-

-] =
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shaped construction and a slightly larger inside diameter than

the circular metal blank 1n 1ts starting condition. During

—

the first sinking of the pressure roller 1nto the axial

surface of the circular metal blank, the latter 1s pressed on

its outer circumference against the i1nner circumference of the

abutment chuck and 1s held there 1n a secure manner. Then the

pressure roller 1s moved axially toward the interior so that,

agaln in the manner of German Patent Document DE 4400257Cl, a

hub forms around a center mandrel or the like.

Based on this state of the art, the invention provides a

v

method by means of which also "flatter”™ hubs, in the following

called flanges, can pbe produced 1n a non-cutting manner on

circular metal blanks. 1In particular, flanges are to Dbe

constructed on the metal roll whose radial ring width 1s

greater than their axial height. In particular, 1t should

also be possible for the flange to be slightly thicker than

the starting material.

Accordingly, the present 1nventlon provides a method for

the production of a flange on a circular metal blank by at
least one pressure roller, the method steps comprlsing:

providing a cilrcular metal blank having a centric bore;

providing at least one pressure roller; formlng a conically

shaped structure on the circular metal blank, the conically

shaped structure tapering toward a medlan perpendilcular

adjacent the centric bore of the circular metal blank; and

forming a flange on the circular metal blank by a subsequent

treatment, the flange being formed adjacent the centric bore

- 7 -



CA 02546338 2011-02-21

b

—

from the conically-shaped structure, and an axial dimension oO:

:

gr—

the flange 1s smaller than a radial dimension of the flange.

There 1s also provided a method for the production of a

flange on a circular metal blank by at least one pressure
roller, the method steps comprising: providing a circular
metal blank having a centric bore and an axial thickness;
providing at least one pressure roller; reducing, at least 1n

sections, the axial thickness along a radial dimension of the

R—

circular metal blank and shaping material of the circular

"~

metal blank into one of a hub and a conical structure; and

forming a flange on the circular metal blank adjacent the

centric bore by a subsequent treatment of the hub or the

conical structure such that an axial extension of the flange

re.

1s only slightly larger than the axial thickness of the

aaad

cilrcular metal blank.

There 1s also provided a method for the production of a

flange on a circular metal blank by at least one pressure
roller, the method steps comprising: providing a circular

metal blank having a centric bore; providing at least one

pressure roller; forming a conically shaped structure on the

circular metal blank by moving the at least one pressure

roller axially from an outside toward the centric bore, the

conically shaped structure tapering toward a median

ﬁ

perpendicular of the circular metal blank; and formling a

flange on the circular metal blank by a subsequent treatment,

the flange being formed from the conically-shaped structure by

moving the at least one pressure roller axially from an

- 3 -
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outside toward the centric bore, and an axial dimension of the
flange 1s smaller than a radial dimension of the flange.
There 1s also provided a method for the production of a

flange on a circular metal blank by at least one pressure
roller, the method steps comprising: providing a cilrcular
metal blank having an axial thickness; providing at least one

pressure roller; reducing, at least 1n sections, the axial

thickness along a radial dimension of the circular metal blank

—

and shaplng material of the circular metal blank into one of a

A

hub and a conical structure by moving the at least one

pressure roller axially from an outside toward the centric

bore; and forming a flange on the circular metal blank by a

subsequent treatment of the hub or the conilical structure by

moving the at least one pressure roller axilially from an

outside toward the centric bore such that an axial extension

of the flange 1s only slightly larger than the axial thickness

ﬁ

of the circular metal blank.

In a further aspect, there 1s provided a method for

&

producing a flange on a circular sheet-metal blank by means o:

|

at least one or more pressure rollers, having the following

steps: a) by conically shaped structure (4) which tapers the

mid-perpendicular (S) of the circular sheet-metal blank (1) is

formed on the circular sheet-metal blank (1) by means of the

at least one pressure roller (3) which 1s moved radially

inwards, b) the axial thickness of the circular sheet-metal

blank being reducted at least in regions over 1ts radial

extent, c¢) a flange (7) being formed on the circular sheet-

- 4 -
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metal blank (1) from the conical structure

post-forming by axial pressing by means of a

roller (5, ©6) or by compressing, the axial extent or

sald flange (7) being smaller than its radial extent.

r

the flange should preferably be axially thicker than

initial workpilece. Particularly preferably,

dimension of the flange 1s more than twice,

than three times as large as 1ts axial dimension,

(4)

A

further

In particular, 1t 1s conceilvable that the axial

of the flange 1s smaller than its radial dimension.

by means of

pressure

height of

dimension
However,

the

the radial
particularly more

which 1s

advantageous particularly when Implementing starter rims with

| —

relatively flat

initial workplece.

-

The circular blanks with

flanges made of thin circular blanks as the

lange attachments which can

easlly be produced 1n such a manner 1n a few steps from

clircular metal blanks are particularly suitable

gr—

production of engline and transmission parts oO:

for the

f all types which

are to have a flat flange attachment in the median area,

particularly around a centric hole extending through the

circular blank.

F‘
il

The forming of the conical structure can particularly

take place in the most simple manner in that the adjustment

angle (o) of the pressure roller relative to the axial surface

of the circular metal blank 1s greater than 90°.

good results are achieved when the angle of

the pressure roller relative to the axial surface ot

adjustment (o) of

Particularily

-

the
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clrcular metal blank 1s greater than 110° and smaller than

170°, particularly greater than 115° and smaller than 150°.

Preferably, the circular metal blank 1s held on 1ts outer

cilrcumference by an abutment chuck. In addition, 1t 1s

advantageous 1n the case of very thin circular metal blanks

(for starter rims, etc.) for the circular metal blank to be

held down on 1ts side facing the pressure roller at least 1in

sections 1n the outer area by means of a ring. In this

manner, "thin" starter rims for engilnes can be manufactured

particularly well, in which case a rim with an 1nner flange

can be produced from a disk-type circular blank having a

thickness of only a few millimeters (less then five

millimeters). In thls case, the circular blank 1s reduced to

F
—
-

a thickness of, for example, only 3 mm in a median radial

area. Then the resulting inner projection 1s reshaped without

cutting to form the flange (particularly on a press), and the

outer edge can be formed in a manner known per se 1n the

fashion of a starter rim.

—

The flange 1s preferably constructed on the side of the

circular metal blank facing away from the pressure roller.

However, surprisingly, it 1is also conceivable for the

flange to be constructed on the side of the circular metal

blank facing the pressure roller 1f the tool has a

corresponding recess 1n the area provided for the flange.

Likewise, 1t 1s conceivable for the flange to extend on both

axlal sides of the circular metal blank.
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Another advantageous embodiment 1s characterized 1n that

the flange 1s pressed into a tool having a contour,

particularly a toothing,

sO that,

on 1ts side facing the tool,

the flange 1s provided with a corresponding contour,

particularly a toothing.

The 1nvention also creates a transmilission part with a

flange, particularly around a centric bore, the flange of the

transmission part beiling produced according to the described

method and being connected 1n one plece with the remalnilng

transmission part.

This transmission part 1s preferably

constructed as a starter rim which 1is produced from a circular

F

plank of less than 7 mm, particularly less then 5 mm,

preferably less than 4 mm,
sections 1s thinner than thne

blank, and 1n which case the

an lnner passage hole,

py pressing and 1s more than

dimension) .

the art, tne

four times as wide

In the case of the

flange was

was place on a circular

elilminated according to

18 attached or

which

starter rim according to the state o:

produced

in which case the starter rim in

initial width of the circular

starter rim has a flange toward

flange 1s formed on 1n one pilece
twlce, particularly more than

(radlial dimension) as 1t 1s high (axial

i)

from a separate ring which

blank. Surprisingly, this can be

the invention. Preferably a gear rim
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shaped in one piece to the outer circumference of the starter
rim. The appearance of the starter rim is basically similar to
that of Figure 4. However, the proportions are different because

the flange is only slightly higher than the initial circular

blank (Figure 5).

In the following, the invention will be described in detail

by means of embodiments with reference to the drawing.

Figure 1 is a view of a circular metal blank as the starting

workpiece before its machining;

Figure 2 is a view of the circular metal blank during a

first machining step;

Figure 3 is a view of the circular metal blank of Figures 1

and 2 during another operating step, schematically two different

possibilities being shown for implementing this operating step;

and

Figure 4 is a view of the circular metal blank with a non-

cuttingly produced flange section;

Figure 5 is a view of a blank machined according to the

method of the invention for producing a starter rim.
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Figure 1 illustrates a disk-shaped circular metal blank 1
which is penetrated by a centric bore 2 and which, 1n the manner

of Figure 5, 1is placed in a tool which rotates about the axis S

during the machining.

In the following the axial thickness of the circular metal
blank 1 in its starting condition is marked with the reference

symbol "d"; the radius of the centric passage hole 2 before the

machining has the reference symbol "rl" and after the machining

has the reference symbol "r2"; the axial dimension of the flange
7 - Figure 4 - after the machining has the reference symbol "a“

and the radial dimension has the reference symbol "b".

As the starting workpiece, the circular metal blank 1 1s
placed in a tool and is held on its outer circumference,

preferably by an abutment chuck 1n the manner of German Patent

Document DE 44 44 536 Cl. Its centric bore 2 may be penetrated

by a preferably conically shaped centric mandrel.

The actual machining at first follows the method described

in GCerman Patent Document DE 44 00 257 Cl or DE 44 44 536 C1;

that is, preferably at least one rotatable pressure roller 3
rotating relative to the circular sheet metal blank sinks at
first axially from the outside 1nto the axial side of the
circular metal blank 1 rotating with the tool, the axial side

facing away from the tool (not shown here), so that, when a ring-
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type abutment chuck is used, this circular metal blank 1 1is at
first form-lockingly placed on the inner circumference of this

abutment chuck.

As a result of the simultaneous or subsequent movement of
the pressure roller 3, which rotates relative to the cilrcular
sheet metal blank, radially toward the interior - toward the bore
2 -, a hub-type or hub-like conically tapering structure 4 1s
formed on the inner circumference of the circular metal blank 1
or on the bore 2. This structure 4 on the inner circumference ot

the circular metal blank projects in a conical shape radially to

the outside because the angle of adjustment o on the advancing

flank 9 of the pressure roller 3 relative to the surface of the
circular metal blank is negative or greater than 90°. The angle
of adjustment preferably is between 110° and 170¢, particularly

between 1152 and 140°%.

The conical structure 4 will then be subjected to a

subsequent treatment for forming the flange 7, 1n order to

P

achieve a shape, where the axial height of the flange 1s smaller

than 1ts radial dimension "b".

This subsequent treatment can take place by means of another
pressure roller which is constructed in the manner of a rotatable
pressure or adjustment roller 5 which is guided radially from the

outside to the inside or, by means of an additional pressure
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roller 6, which again is guided axially from the outside to the
inside, specifically such that, directly in the next operating
step, the shape of a flange is formed from the conical structure
(particularly around a centric mandrel). The adjustment angle of
the additional rotatable pressure roller 6 1s preferably at

approximately 90¢.

Tt is also conceivable that, when forming the conical
structure, simultaneously an axially and/or radially applicable

rotatable hold-down roller (see reference number 15 in Figure 5)

A

of the type of the adjusting roller 5, 1s also running on the
side of the circular metal blank situated radially opposite the
pressure roller, which hold-down roller presses down the circular
metal blank at least in sections so that the latter does not 1lift
off the tool or arch forward from the latter in the area in which

the pressure roller 3 1s moving.

As an alternative, a subsequent treatment with other devices

is also conceivable, thus, by means of a press or the like, which
then, as an alternative, shapes the flange from the hub-type
structure. However, the subseqguent treatment 1n the same
chucking arrangement with another forming roller 1s preferable

and simple.

Although another operating step is therefore required for

forming the flange 7 - in contrast to the forming of a hub

- 10 -
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according to the above-mentioned type -, specifically the
subsequent treatment of the conical structure, 1t surprisingly

becomes possible by using a forming and non-cutting cold-working

pressure forming method to precisely construct also very flat

flanges on circular metal blanks whose diameter 1s smaller than

the starting diameter of the circular metal blank 1.

As an alternative, it is also conceilvable to carry out the
sinking directly from the outer circumference radially into the
workpiece (1f, for example, the axial dimension of the abutment
chuck is slightly smaller than the thickness of the circular

metal blank).

According to Figure 1, in which the sinking-in takes place

slightly offset from the outer circumference of the circular
metal blank 1 toward the inside, the additional advantage 1s
achieved that an area 8 remains on the outer circumference of the
circular metal blank 1, which area 8 can be subjected to a
subseguent treatment, for example, in order to form a profiling

of the type of the profiling of a pulley or a toothing of a

starter rim or the like (not shown).

A contour, such as a toothing, can be formed in the tool 11
(in the first or in an additional second tool), so that the
flange is provided with a corresponding contour (particularly a

toothing 10) during the pressing or the like.

- 11 -
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Figure 5 illustrates a blank 12, which was machined

according to the method of the invention and produced from a flat

circular metal blank for producing a starter rim. A tool 11 1is

easily visible which has an outer abutment ring section 13, a

ring 14 placed (or pressed) on for holding down the relatively

thin circular metal blank 1 in the outer area, and the

—

possibility of additionally pressing the circular metal blank

also between the outer circumference and the inner flange in

sections to be thinner or thicker and/or pressing 1t 1n the

F

direction of the axis S to be conical and/or stepped agalnst the

correspondingly constructed bottom die of the tool.

This can take place by means of the pressure roller 3 or an

additional pressure roller or the hold-down roller (indicated as

the hold-down roller 15). Here, the flange was pressed from the

conical structure into the tool 12 on the side situated opposite

F

the machining by means of the pressure roller 3.

P

If a toothing (such as a radial toothing) were formed 1in

this area, a toothing of the type of the toothing 10 would

o~ -
-

additionally be formed in the flange (not visible 1n Figure 5).
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Reference Symbols

Circular metal blank
bore

pressure roller
conical structure
adjustment roller
pressure roller
flange

area

advancing flank
toothing

tool

blank

abutment ring section

ring

height

width

radil

thickness

median perpendicular

angle

- 13

10

11

12

13

14
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS.:

P
-

1. A method for the production of a flange on a

clrcular metal blank by at least one pressure roller, the

method steps comprising:

providing a clrcular metal blank having a centric bore;

providing at least one pressure roller;

forming a conically shaped structure on the cilrcular

metal blank, the conically shaped structure tapering toward a

ﬁ

median perpendicular adjacent the centric bore of the circular

metal blank; and

forming a flange on the circular metal blank by a

subsequent treatment, the flange being formed adjacent the

centric bore from the conically-shaped structure, and an axial

1

F

dimension of the flange 1s smaller than a radial dimension of

the flange.

2. The method according to claim 1, wherein a radial

F

dimension of the flange 1s more than twice as large as an

axlal dimension of the flange.

3. The method according to claim 1 or 2, wherein during

the forming of the conilically-shaped structure, the at least

i

one pressure roller 1s sunk first into the circular metal

pblank and 1s then radially moved from an outside toward an

—

1nside of the circular metal blank.
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4, The method according to claim 1, 2 or 3, wherein an

F

adjustment angle of the at least one pressure roller relative

to an axilal surface of the circular metal blank 1is greater

than 90°.

5. The method according to claim 1, 2, 3 or 4, wherein

ﬁ

an adjustment angle of the at least one pressure roller

relative to an axial surface of the circular metal blank is

greater than 110°and smaller than 170°.

o . The method according to any one of claims 1 to 5,

f—-

whereln an adjustment angle of the at least one pressure

F

roller relative to an axial surface of the circular metal

blank 1s greater 115° and smaller than 150°.

7. The method according to any one of claims 1 to 6,

—

whereln during the forming of the conically-shaped structure,

simultaneously one of an axially and radially adjustable hold-

down roller runs on a side of the circular metal blank

sltuated radially opposite the pressure roller and presses the

circular metal blank down, at least in sections, such that the

— o~
p—-

f a tool or arch forward

clrcular metal blank does not 1ift o-

1n an area in which the pressure roller is moving.

3 . The method according to any one of claims 1 to 7,

whereln the subsequent treatment includes an additiona:

pressure roller.
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wherein the

The method according to claim 8§,

9.
additional pressure roller 1s a rotatable pressure roller that

sinks axlally 1nto the conically-shaped structure during the

subsequent treatment.

wherein the

The method according to claim g,

10.
additional pressure roller sinks radially i1nto the conically-

shaped structure during the subsequent treatment.

- claims 1 to 10,

The metnod according to any one o:

11.
by a press.

wherein the subsequent treatment takes place

- claims 1 to 11,

Saaad

The method according to any one oO:

the circular metal blank

12.

wherein an i1nside diameter oO:
"lange 1s smaller than an inside diameter

ﬁ
p—

R—

formed

including the
- the circular metal blank.

of the centric bore o:

- claims 1 to 12,

s

The method according to any one oO:

13.
the conically-shaped structure,

P

forming of
ank 1s penetrated by a conically tapering

wherein during the

h-

the circular meta.

- claims 1 to 13,

-

mandrel.
The method according to any one o:

14.
wherein the circular metal blank 1s held by an abutment chuck

the circular metal blank.

pl—
.

on an outer circumference of

The method according to any one of claims 1 to 14,

facing

15.
wherein the cilrcular metal blank 1s held down on a side
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the at least one pressure roller by a ring.

16. The method according to any one o:

-~ claims 1 to 14,

wherein the circular metal blank is held down on a side facing

the at least one pressure roller, at least 1in sections, by a

hold—-down roller.

17. The method according to any one o:

wherelin the flange 1s constructed on a side

- claims 1 to 1o,

'-

of the circular

metal blank facing away from the at least one pressure roller.

—

18. The method according to any one o

F-

f claims 1 to 16,

whereln the flange 1s formed on a side of the circular metal

plank facing the at least one pressure roller.

ﬁ

19. The method according to any one o

f claims 1 to 1o,

gr——

wherelin the flange extends on both axial sides of the circular

metal pblank.

20. The method according to any one of claims 1 to 19,

'—--
e

wherein the flange 1s pressed into a tool having a toothing

ﬁ

contour, so that, on a side of the flange facing the tool, the

21. The method according to claim 20,

o

flange 1ncludes a corresponding toothing contour.

wherein the tool

rotates during a machining of the circular metal blank.
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o

22. The method according to any one of claims 1 to 21,

wherein the at least one pressure roller is disposed in a

rotatable manner.

23. The method according to claim 7, wherein the hold-

down roller 1s disposed in a rotatable manner.

24. A transmission part having an integral flange around

a the centric bore, the flange produced according to the

F

method of any one of claims 1 to 23.

25. The transmission part according to claim 24, wherein

the transmission part is formed as a starter rim from the

circular metal blank, the circular metal blank having an

initial width of less than 7 mm, the starter rim, 1n sections,

r‘

being thinner than the initial width of the circular metal

plank, and the flange being located toward an inner passage

hole and formed 1n one piece by a pressing.

26. A method for the production of a flange on a
circular metal blank by at least one pressure roller, the
method steps comprising:

providing a circular metal blank having a centric bore
and an axlal thickness; providing at least one pressure

roller;

reducing, at least 1n sections, the axial thickness along

o——

a radial dimension of the circular metal blank and shaping

- 18 -
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f'- -

material of the circular metal blank into one of a hub and a

conical structure; and

forming a flange on the circular metal blank adjacent the

centric bore by a subsequent treatment of the hub or the

o~

conical structure such that an axial extension of the flange

1s only slightly larger than the axial thickness of the

clrcular metal blank.

27. A transmission part having an integral flange around

the centric bore, the flange produced according to the method

pr—

of claim 26.

ﬁ

28. The transmission part of claim 27, wherein the

transmission part 1s formed as a starter rim from a circular

metal blank having an initial width less than 7 mm, the

starter rim, 1n sections, being thinner than the 1nitial width

of the circular metal blank, and the flange being located

toward the centric bore and formed 1in one piece by a pressing.

F-
—

h

lange on a

29. A method for the production of a

circular metal blank by at least one pressure roller, the

method steps comprising:

providing a circular metal blank having a centric bore;

providing at least one pressure roller;

forming a conically shaped structure on the cilrcular

metal blank by moving the at least one pressure roller axially

from an outside toward the centric bore, the conically shaped
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structure tapering toward a median perpendicular of the

circular metal blank; and

forming a flange on the circular metal blank by a

subsequent treatment, the flange being formed from the

conically-shaped structure by moving the at least one pressure

roller axially from an outside toward the centric bore, and an

axlal dimension of the flange is smaller than a radial

dimension of the flange.

P
—

30. A method for the production of a flange on a

clrcular metal blank by at least one pressure roller, the

method steps comprising:

providing a circular metal blank having an axial

thickness;
provlidlng at least one pressure roller;

reducing, at least in sections, the axial thickness along

ﬁ

a radial dimension of the circular metal blank and shaping

material of the circular metal blank into one of a hub and a

conical structure by moving the at least one pressure roller

axlally from an outside toward the centric bore; and

forming a flange on the circular metal blank by a

subsequent treatment of the hub or the conical structure by

moving the at least one pressure roller axially from an

outside toward the centric bore such that an axial extension

of the flange 1s only slightly larger than the axial thickness

W

of the circular metal blank.

|
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31. A method for producing a flange on a circular sheet-

g

metal blank by means of at least one or more pressure rollers,

having the following steps:

a) by conically shaped structure (4) which tapers the

mid-perpendicular (S) of the circular sheet-metal blank (1) is

pr——

formed on the cilrcular sheet-metal blank (1) by means of the

at least one pressure roller (3) which is moved radially

inwards,

ﬁ

L) the axial thickness of the circular sheet-metal blank

being reducted at least in regions over its radial extent,

c) a flange (7) being formed on the circular sheet-metal

—

blank (1) from the conical structure (4) by means of post-

forming by axial pressing by means of a further pressure

roller (5, ©6) or by compressing, the axial extent or height of

salid flange (7) being smaller than its radial extent.

32. The method according to claim 31, characterized in

that a radial extent of the flange (7) is more than twice as

great as axlal extent of the flange.

33. The method according to claim 31 or 32,

g

characterized 1n that the axial extent of the flange (7) 1s

only slightly greater than the thickness of the initial

circular blank.

34. The method according to any one of claims 31 to 33,

characterized in that the pressure roller in step a) 1is first

_21_
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of all dipped into the circular sheet-metal blank and 1s then

moved radially from the outside to the i1nsilde.

35. The method according to any one of claims 31 to 34,

s

characterized 1n that the angle of attack (oa)of the pressure

roller (3) relative to the axial face of the circular sheet-

metal blank (1) i1s greater than 90°.

36. The method according to claim 35, characterized in

that the angle of attack (o) of the pressure roller (3)

F

relative to the axial face of the circular sheet-metal blank

(1) 1s greater than 110° and less than 170°.

37. The method according to claim 36, characterized 1n

that the angle of attack (a) of the pressure roller (3)

relative to the axial face of the circular sheet-metal blank

is greater than 115° and less than 150°.

’ﬁ

38. The method according to any one of claims 31 to 37,

characterized in that, during the formation of the conical

structure, at the same time one of an axlally and radially

adjustable hold-down roller runs on a side of the sheet-metal
blank which lies opposite the pressure roller and presses the
circular sheet-metal blank down, at least 1n regions, 1n such
way that the blank is not raised up or arched by the die (11)

in the region in which the pressure roller (3) 1s moving.



39. The

CA 02546338 2011-02-21

method according to any one of claims 31 to 38,

characterized in that the further pressure roller (5) dips

axlally 1nto the conical structure (4) during the post-

forming.
40. The
characterized

radlially 1nto

forming.
47. The
characterized

method according to any one of claims 31 to 39,

1n that the further pressure roller (6) dips

the conlcal structure (4) during the post-

grre—

method according to any one of claims 31 to 40,

1n that the 1nternal diameter of the cilircular

sheet—-metal blank (1) with the flange (7) after steps a) and

b) 1s smaller

than the internal diameter of the central hole

(2) of the circular sheet-metal blank (1) 1n the 1nitial

workpiliece.

42 . The
characterized

penetrated 1in

43, The

characterized

method according to any one of claims 31 to 41,
in that the circular metal-sheet blank (1) 1s

step a) by a conically tapering mandrel.

method according to any one of claims 31 to 42,

in that the circular metal-sheet blank (1) 1s

held on 1ts outer circumference by an abutment chuck.

44, The method according to any one of claims 31 to 43,

characterized

in that the circular metal-sheet blank (1) 1s
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additionally held down by a ring on 1ts side which faces the

pressure roller.

45. The method according to any one of claims 31 to 44,
characterized 1n that the circular metal-sheet blank (1) 1s

additionally held down at least 1n regions by hold down roller

which faces the pressure roller.

iy

46. The method according to any one of claims 31 to 45,

characterized 1n that the flange 1s formed on that side of the

circular sheet-metal blank which faces away from the pressure

roller.,

47. The method to any one of claims 31 to 45,

—

characterized 1n that the flange 1s formed on that side of the

circular sheet-metal blank which faces the pressure roller.

48. The method according to any one of claims 31 to 45,

characterized in that the flange extends to both axial sides

of the circular sheet-metal blank.

49. The method according to any one of claims 31 to 498,

characterized in that the flange 1s pressed 1nto a die having

a toothing contour, with the result that the flange 1s

provided with a corresponding toothing contour on a side which

faces the die.



CA 02546338 2011-02-21

50. The method according to any one of claims 31 to 49,

characterized i1in that the die (11) rotates during the forming.

H

51. The method according to any one of claims 31 to 50,

characterized 1n that the pressure rollers are mounted

rotatably.

52. The method according to claim 37/, characterized 1n

that the hold-down roller 1s mounted rotatably.

_.25_
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