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transmissions, are taught. The profile rollers, which control the true running, the dimensional accuracy, and the surface of the cup-

shaped sheet material component having an internally and externally profiled wall in the shape of teeth, to ensure a specifically
variable position during the production process.
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ABSTRACT

A method for producing an internally and externally toothed cup-shaped sheet
material component with teeth that run in parallel to the center axis of the cup, in
particular of a clutch plate carrier, and a corresponding device, for use, for example
In automatic transmissions, are taught. The profile rollers, which control the true
running, the dimensional accuracy, and the surface of the cup-shaped sheet
material component having an internally and externally profiled wall in the shape of
teeth, to ensure a specifically variable position during the production process.
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Method for producing an i1nternally and externally toothed cup-

shaped sheet material component and correspondihg device

The invention relates to a method for producing an internally and
externally toothed cup-shaped sheet material component with teeth
that run in parallel to the center axis of the cup, 1n particular

of a clutch plate carrier, and a corresponding device.

When manufacturing internally and externally toothed cup-shaped

sheet material components, for example cup-shaped clutch plate

carriers or similar workpieces with a <cylindrical Dbasic

structure, high accuracy and precision are required 1in the

=~
P

production of the same. Particularly important 1s the accuracy or

the true running while adhering to the «c¢ylindrical Dbasic

structure.

Thus, this involves high quality, cup-shaped sheet material
components produced with a tooth-like shape on the inside and the

outside which are primarily required in high numbers, also for

automatic transmissions. Thus, besides quality features, low

costs for producing the same 1s an important aspect for the

F

concept of a production device for such sheet material

components.

From DE 20 17 709, such a method for rolling longitudilnal grooves

into cylindrical workpieces is known, which method allows to form
a wall profile of the sheet material component in a single

operation by means of a press.

An adequately designed rolling tool can form a cup-shaped sheet

material component (blank) in a single working stroke into an

internally and externally tooth-like profiled finished profile.
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Here, with each press stroke, a rolling process on the sheet

material component takes place, wherein a ring-shaped set of

profile rollers rolls the desired external profile 1into the

p—

outside surface of the sheet material componerit.

For this, the set of profile rollers is positioned 1in the bottom

tool of the device around the circumference of the sheet material

component to be produced. The sheet material component 1s

fastened in the upper tool by means of a pick-up mandrel. Upon

pr-

actuation of the upper tool via the ram of the press, the cup-

shaped sheet material component 1s pressed through between the

set of rollers.

The profile rollers of the device itself have a relatively small

diameter, wherein their axle pins are each supported towards the

support ring side by two support rollers during the rolling

pPprocess.

The support rollers are configured on top of each other 1in the

p—

vertical center plane of the respective profile roller Dbut are

inclined at an acute angle with respect to the horizontal, namely

for transferring the occurring rolling forces into the support

ring.

Furthermore, the profile rollers can be 1individually radially
preset towards the sheet_'material component or 1ts pick-up

mandrel, respectively, wherein this takes place at the respective

receiving body by means of wedge pieces between the pair of

support rollers and the outer support ring.

p—

The profile rollers as well as each of their two support rollers

are arranged in a single massive receiving body 1n such a manner
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that a relatively secure force transfer into the reinforcing ring

g

can take place during the rolling process of longitudinal grooves

into the cylindrical workpilece.

The receiving bodies for profile rollers and support rollers are

arranged next to one another and spaced apart from one another

thereby forming the ring-shaped set of profile rollers.

Thus, the bottom tool can be structured 1in a rotationally

symmetric.:manner, wherein the profile rollers generating the

profile of the sheet material component are regularly distributed

F
p—

and at a uniform angle to one another along the circumference o=

the sheet material component. Consequently and because of the

resulting rotationally symmetric force distribution during the

rolling process, the individual grooves produced by the

respective profile rollers are virtually identical. In

particular, a step-free contour 1s achieved.

A disadvantage of the method 1is that different sheet materials

from different material batches can result in dimensional

deviations with respect to the true running and on the surface.

Furthermore, the adjustment of the tool to the specified

pir——

dimension requires a significant amount of work and time during

tool making or repalr/maintenance.

The invention is thus based on the object to provide a method and
a device in which the profile rollers, which control the <true
running, the dimensionally accuracy, and the surface of the cup-

shaped sheet material component having an internally and

externally profiled wall in the shape of teeth, ensure a

specifically variable position during the production process.
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This object is solved, on the one hand, by a method for producing
an internally and externally toothed cup-shaped sheet material

with teeth that run in parallel to the center axis of the cup, 1in

particular of a clutch plate carrier, wherein an untoothed cup-
shaped sheet material component is slid onto a pick-up mandrel
which has an external toothing corresponding to the 1nternal
toothing to be produced of the sheet material component, and the

external profile 1s then rolled onto the cup-shaped sheet

material component by pressing the cup-shaped sheet material

J—
—

component together with the pick-up mandrel through a set O

profile rollers rolling in parallel to the center axis on the
sheet material component while exerting a radial pressure,
thereby pressing the material into the tooth grooves of the pick-
up mandrel, and whereby in the region of the open end of the cup-

shaped sheet material component to be formed, a displacement of

each profile roller of the set of profile rollers towards the

pick-up mandrel takes place, whereby the desired profile of the

forming internally and externally toothed region at the open end

of the sheet material component 1s generated due to a pressure

relief and removal of the sheet material component toothed 1n

such a manner.

The object 1is further solved by a device for producing an

internally and externally cup-shaped sheet material component

with teeth that run in parallel to the center axis of the cup, 1in

particular of a clutch plate carrier, the device comprising a

tool part with a circumferentially arranged set of profile

P

rollers, the profile rollers of which are arranged concentric to

the workpiece and have profile roller axes arranged transverse to

the workpiece axis, and further comprising a further tool part

with a pick-up mandrel that has a tooth-like profiled outer

contour for the sheet material component, wherein the tool part
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with the set of profile rollers and the pick-up mandrel of the

further tool part are formed to be coaxially movable with respect

to one another, and wherein each profile roller is arranged 1n a

floating manner in a split bearing shell 1in a substantially

rectangularly formed profile roller holder.

.

Advantageous and useful developments of the method according to

the invention or the device according to the 1nvention,

respectively, are specified in the sub-claims.

The invention is based on the idea to use the downwardly directed

stroke of a forming press for a roll forming process within a

F

tool in which, depending on the contour of the component, a

multi-dimensional rolling along a rotatory outer contour 1s
possible. By the rollers which are movable during the stroke,

dimensional deviations can be corrected and a subsequent finish

grinding for achileving the desired tolerance on the sheet

material component is not required during the fabrication of the
device. This applies in particular to high components which,
e.g., in case of transmission parts, must be provided with the
same highly speed-resistant shape as sheet material components
with a low component height. Due to anisotropic properties of the
sheet material, a critical ratio of component height to sheet
material thickness can result in undesired, widened, 1.e., non-
homogeneous dimensional tolerance with respect to the workpiece
diameter (tulip shape). Here, it 1s necessary to arrange the

rollers according to calculated and incorporated contours during

the forming not 1n a _stationary manner with respect to the

circumference of the sheet materlal component, but

P
fp—

movable/adjustable so as to counteract this effect. A negative

form of the pick-up mandrel for the sheet material component 1s

to be considered here.
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The method according to the invention is thus based on the 1dea
that an untoothed cup-shaped sheet material component 1is slid

onto a pick-up mandrel which has an external toothing

corresponding to the internal toothing to be produced of the

sheet material component, and the external profile is then rolled

onto the cup-shaped sheet material component by pressing the

cup-shaped sheet material component together with thé pilck-up

P

mandrel through a set of profile rollers rolling 1in parallel to

the center axis on the sheet material component while exerting a
radial pressure, thereby pressing the material into the tooth

grooves of the pick-up mandrel.

According to the invention, the method described above 1s

o~
—~—

completed in such a manner that in the region of the open end of

the cup-shaped sheet material component to be formed, a

displacement of each profile roller of the set of profile rollers

towards the pick-up mandrel takes place, whereby the desired

profile of the forming internally and externally toothed region

at the open end of the sheet material component 1s generated due

.

to a pressure relief and removal of the sheet material component

toothed 1n such a manner.

P
—

As advantageous configuration of the described method 1is

considered that towards the end of the tooth rolling process,

each profile roller of the profile roller set is displaced durilng
the tooth forming in radial direction in the range of 0.01 to 4

millimeters corresponding to the negative form of the mandrel.

The device for carrying out the method according to the invention

is configured in such a manner that a tool part comprises a

circumferentially arranged set of profile rollers, the profile
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rollers of which are arranged concentric to the sheet material

component and have profile roller axes arranged transverse to the

workpiece axis, and that further a tool part has a pick-up

mandrel with a tooth-like profiled outer contour for the sheet

material component, and that the tool part having the set of

profile rollers and the pick-—up mandrel of the other tool part

are formed to be coaxially movable with respect to one another.

This basic design of the device 1s configured according to the

invention in such a manner that each profile roller 1s arranged

in a floating manner in a split bearing shell in a substantially

rectangularly formed profile roller holder.

According to a preferred embodiment of the invention, a common

wedge-shaped guide part can Dbe provided between the profile

roller holders, and towards the holding ring, each profile roller

holder can be configured to be radially adjustable by means of a
wedge element in the direction towards the sheet material

component to be formed.

As developments of the device are considered that a control of

the wedge elements for radial adjustability in the direction of

the sheet material component to be formed as well as the
withdrawal of the same by ram elements arranged at the upper tool

1s provided.

A control of the wedge elements for radial adjustabilility 1n the
direction towards the sheet material component to be formed can
also be provided by means of servo-electric drives and dependilng

on the stroke position.
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On the other hand, the radial adjustability can also be provided

servo-hydraulically depending on the stroke position and freely

programmable.

In the above described embodiments of the device according to the

invention it is particularly useful if by means of a pressurized

lubrication, lubricant can be fed via a lubricant 1line to the

profile rollers.

Moreover, it is of advantage 1in said variants 1f by means of a
pressurized lubrication, lubricant for the respective adjusting

mechanism can be fed via a lubricant line.

According to a further variant, the device according to the
invention is configured in such a manner that each profile roller
is configured to be movable in the direction towards the sheet

material component to be formed.

In a further advantageous development of the invention, the
profile rollers are configured to Dbe movable during the
downstroke of the ram in the radial direction towards the sheet
material component to be formed and can be moved back 1n the
starting position by means of an ejector or cushion/drawlng

mechanism of the press after/upon end of the stroke.

-t

According to a further exemplary embodiment of the device

according to the invention, each profile roller holder 1s formed

as one plece.

F
r—

According to a further variant of the invention, a plurality of

devices according to the invention can be arranged one above the

other.
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Hereinafter, the invention 1is described in more detall by means

of a schematic exemplary embodiment.

In the figures:

Figure 1

F'igure 2

Figure 3

Figure 4

Figure 5

shows a schematic illustration of a press with a
device for producing an internally and externally
toothed cup-shaped sheet material component 1n a front

vV1iew,

shows on the left side from top to bottom, i1sometric

views from the raw cup-shaped sheet material component

to the toothed finished part, and on the right side

from top to Dbottom, the respective associated

sectional views and the profiles,

shows a cut-out of an isometric partial view of a tool
part for producing internally and externally toothed
cup—shaped' sheet material components without cover

plate and pick-up mandrel or ejector mechanism, with

profile roller holder, profile roller, split bearing

bush, guide wedges, holding ring and wedge elements

with adjusting elements for radial displacement during

the forming process,

shows a schematic top view of the cross—-section

griv

through the center of the tool according to Fig. 3,

shows a sectional view A-A according to Fig. 4 through
an entire roller plane with a cup-shaped sheet

material component in starting position,
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Figure 6 shows a sectional view according to Fig. 5 at the

beginning of the tooth forming process,

Figure 7 shows a further sectional view according to Fig. 6
during the tooth forming process on the cup-shaped
sheet material component, wherein a radial

displacement of the profile roller holder in' the

direction of the tooth formation 1s shown,

Figure 8 shows a section according to the Figs. 5 to 7 through

the roller plane at the end of the tooth forming

process of the sheet material component, whereiln the

radial displacement of the profile roller holder 1s

completed and the desired profile of the teeth 1is

finally formed upon ejection of the finished toothed

sheet material component out of the device.

Fig. 1 shows a press 10 which can be used for producing an
internally and externally toothed sheet material workplece or
sheet material component 12.1 to 12.6 according to Fig. 2. Said

press 10 has a ram 14 and a stationary table 16 (press drive and
tie rod are not described in detail). Between ram 14 and table

16, a device 1is arranged which carries a tool part 18 with a

—

partially visible pick-up mandrel 20 for sheet material component

12.1 to 12.6 to be toothed (not shown in Fig. 1) and furthermore

a tool part 22 which includes a circumferentially arranged set 24
of profile rollers (also not shown in Fig. 1). Principally, when
loaded with a starting component 12.1/12.2, the press 10 delivers

a finished component 12.5/12.6 with each working stroke.
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p—

For the sake of clarity, Fig. 2 shows 1in each case operating

sequences of the process from the raw sheet material component
12.1/12.2 to the toothed sheet material component 12.5/12.6. The

raw cup-shaped sheet material component 12.1 1is shown 1in

isometric view as well as 1in sectional views and profile views

12.2. The end of the roll forming process shows the 1isometric,

internally and externally toothed view of the sheet material

component 12.3 including the corresponding sectional and profile

views 12.4.

P

It is intended to show here how the process of a controlled roll

forming of the tooth-like profile radially towards the forming

profile is carried out to counteract, for example, a so-called

tulip shape towards the outside by a deformation through roll

forming as shown. The isometric view of the finished toothed

-~

sheet material component 12.5 occurs after pressure relief and

g

removal of the

-

finished part. Thus, the required target profile

-

of the toothed sheet material  component is achieved.

Corresponding sectional and profile views are shown by means of

the ejected finished toothed sheet material component 12.6;

Fig. 3 shows a cut-out of an isometric partial view of the

F

device, namely a portion of a tool part 22 with a set 24 of

profile rollers with the cover plate 26 removed. Profile roller

holders 38 containing profile rollers 28 positioned on the front
side and each floating in split bearing bushes 32 are arranged
ring-like on the base plate 44. An adequate pressure lubrication

griw

for this arrangement of profile rollers 28 is shown in the Figs.

5 to 8. Retween each of the profile roller holders 38, stationary

guide wedges 40 are arranged. All profile roller holders 38 are

mounted on the base plate 44 in guiding grooves 36 and are

F

individually movable for the purpose of radial guidance. Behind
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each profile roller holder 38 towards the holding ring 42, the

vertically movable wedge elements 30 are placed which are

subjected via adjusting elements 34 during the rolling process to

their radial displacement for the purpose of forming the desired

toothing on the cup-shaped sheet material component 12.1 to 12.6.

Fig. 4 shows a schematic top view of the cross-section through
the center of the tool part 22 according to Fig. 3. This

illustration 1s principally meant to complement the tool part 272

which 1is described in more detail in Fig. 3 1n order to

disassemble the relatively simple tool structure of arrangement

and configuration of profile roller holders 38 with profile

rollers 28 in the bearing bushes 32, the guide wedges 40 which

are stationarily arranged between the profile roller holders 38,

and the wedge elements 30 which are provided behind each profile
roller holder 38 and are supported on the holding ring 42. The
cup-shaped tool part 12.1 to 12.4 to be formed assumes the

central middle position on the left side of Fig. 4 when said Fig.

4 is shown as completed figure. Around the sheet material

component 12.1 to 12.4, the set 24 of profile rollers, which 1s

already illustrated in Fig. 3, 1s arranged, wherein the
individual profile roller holders 38, which each are guided 1in
guiding grooves 36, allow a controlled displacement in the radial
direction during the roll forming process via the wedge elements
30 with their vertical adjustment possibilities through adjusting

elements 34.

Thus, the previous disadvantage of the prior art, namely the

formation of a so-called tulip shape on internally and externally

toothed cup-shaped sheet material components, can be specifically

excluded. Furthermore, the true running and the surface quality
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can be positively influenced by a specific control of the radial

displacement.

Fig. 5 to Fig. 8 show a process sequence for producing an
internally and externally cup-shaped sheet material component

with teeth that run in parallel to the center plane of the cup,

wherein the control of the wedge elements 30 via adjusting

elements 34 is shown only as principle. The starting position of

the roll forming process 1s shown 1n Fig. 5.

The tool part 18 with the pick-up mandrel 20 for the cup-shaped

sheet material component 12.1/12.2 is fastened on the ram of the

press 14 (Fig. 1). Accordingly, the tool part 22 with the set 24

p—

of profile rollers consisting of profile roller holders 38 with

profile rollers 28 in bearing bushes 32 1including wedge elements
30 arranged in the holding ring 42 is anchored between the cover

plate 26 and the base plate 44 on the press table 16.

In Fig. 6 the beginning of the roll forming process of the outer

region of the cup-shaped raw sheet material component 12.1/12.2

is shown. The required negative form of the pick-up mandrel 20

for the workpiece is 1llustrated in a clear manner.

et

In Fig. 7, approximately half of the forming process of the

internally and externally toothed cup-shaped sheet material

component 12.3/12.4 by roll forming is already carried out by the

downstroke of the ram which moves the tool part 18 with pick-up

mandrel 20 1in the shown direction of the arrow. The profile

rollers 28 which are floatingly mounted 1in the profile roller
holder 38 perform the desired tooth forming according to the

controlled vertical movements of the wedge elements 30 which

generate radial travel components of the profile roller holder 38
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in each case towards the sheet material component 12.1/12.2 or
12.3/12.4, respectively, to be formed. The controlled movements
'of the wedge elements 30 arranged 1in a ring-like manner are
indicated by arrow illustrations near the adjusting elements 34.

F

The end of the roll forming process of the toothing of the cup-

shaped sheet material component 12.3/12.4 or 12.5/12.6,

respectively, 1is finally illustrated in Fig. 8. In said Fig. 8,

as already mentioned 1n Figs. o, 6 and 7, the radial

displacements of the profile roller holders 38 with the

corresponding forming profile rollers 28 towards the plck-up

mandrel 20 with the sheet material component to be formed

arranged therebetween are performed. The only thing left to do 1s
to retract the tool part 18 with pick-up mandrel 20 with
‘involvement of the counter support/ejector 50 to remove the
finished toothed sheet material component 12.3/12.4 or 12.5/12.6,

respectively, from the region of the entire device, whereiln

finally, due to the occurring pressure relief, the desired target

gr—

dimension of the toothing of the finished sheet material

component 1s generated.
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WE CLAIM:

1. A method for producing an internally and externally toothed cup-shaped
component from an untoothed cup-shaped sheet material component, the
untoothed cup-shaped component having a center axis and the resulting toothed
cup-shaped component having teeth that run parallel to the center axis of the cup-
shaped component, the method comprising: sliding the untoothed cup-shaped
sheet material component onto a pick-up mandrel formed with external alternating
teeth and grooves corresponding to teeth and grooves to be produced on the cup-
shaped sheet material component, the pick-up mandrel being mounted to a
linearly movable ram element; rolling an external profile onto the cup-shaped
sheet material component by pressing the cup-shaped sheet material component
together with the pick-up mandrel through a set of profile rollers rolling in
parallel to the center axis of the cup-shaped sheet material component while
exerting a radial pressure, thereby pressing the material into the grooves of the
pick-up mandrel; during the rolling step, displacing each profile roller of the set of
profile rollers toward the pick-up mandrel, the relative motion of the profile
rollers and the pick-up mandrel being toward an open end of the cup-shaped sheet
material component; controlling radial displacement of each profile roller of the
set of profile rollers by means of adjusting elements during the rolling step;
thereby generating the toothed cup-shaped component due to a pressure relief;

and removing the thereby cup-shaped toothed component from the mandrel.

2. The method according to claim 1, wherein toward the end of the rolling step, each

protile roller of the set of profile rollers is displaced during the tooth forming 1n a
radial direction 1n the range of 0.01 to 4 millimeters corresponding to the negative

form of the mandrel.

3. The method according to claim 1, and further comprising after completed forming
of the cup-shaped component: retracting a tool part with the pick-up mandrel by

means of a counter support/ejector to accomplish the removing step.
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4. The method according to claim 2, and further comprising after completed forming
of the cup-shaped component: retracting a tool part with the pick-up mandrel by

means of a counter support/ejector to accomplish the removing step.

5. A device for producing from an untoothed cup-shaped sheet material component
having a center axis an internally and externally toothed cup-shaped component,
by a roll forming process the device comprising: a pick-up mandrel formed with
external alternating teeth and grooves corresponding to the internal toothing to be
produced in the untoothed cup-shaped sheet material component, the mandrel
being mounted on a linearly movable ram element and being contigured to
receive the cup-shaped sheet material component thereon; a set of profile rollers
arranged during the roll forming process for rolling in parallel to the center axis
on the cup-shaped sheet material component while exerting a radial pressure to
thereby press the material into the grooves of the pick-up mandrel, whereby the
external toothed profile is formed onto the cup-shaped component; a substantially
rectangularly formed profile roller holder coupled to each profile roller of the set
of profile rollers; a split bearing shell in which each profile roller is arranged in a
floating manner for the controlled displacement of each profile roller in a radial
direction; means for displacing each profile roller of the set of profile rollers
toward the pick-up mandrel; a holding ring; vertically movable wedge elements
between each profile roller holder and the holding ring; an adjusting element
coupled to each vertically movable wedge element and arranged for moving the
wedge elements to cause a radial displacement of each profile roller holder during
the roll forming process for the purpose of forming the desired toothing of the
cup-shaped component, each of the adjusting elements being configured for
control of a wedge element for radial adjustability in the direction toward the cup-
shaped component to be formed as well as retraction away from the cup-shaped
component; and means for providing a controlled displacement of the set of
rollers in the radial direction during the roll forming process, whereby a desired
profile of an internally and externally toothed region at an open end of the sheet
material component is generated due to a pressure relief and removal of the sheet

material component.
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The device according to claim 5, and further comprising: stationary guide wedges
arranged between each of the profile roller holders; and a base plate having
guiding grooves in which the profile roller holders are mounted for limited

individual radial movability.

The device according to claim 5, and further comprising: a common wedge-
shaped guide part positioned between each of the profile roller holders; each
profile roller holder being configured to be radially adjustable by means of the
respective wedge element in the direction toward the cup-shaped component to be

formed.

The device according to claim 7, and further comprising: an ejector or
cushion/drawing mechanism; whereby each profile roller 1s configured to be
movable in the radial direction toward the cup-shaped component to be formed
during the downstroke of the ram element and can be moved back in a starting

position by means of the ejector after or upon end ot the stroke.

The device according to claim 7, and further comprising: servo-electric drives;
control of the wedge elements for radial adjustability in the direction of the cup-
shaped component to be formed is provided by means of the servo-electric drives,

depending on the stroke position.

The device according to claim 8, and further comprising: servo-electric drives;
control of the wedge elements for radial adjustability in the direction of the cup-
shaped component to be formed is provided by means of the servo-electric drives,

depending on the stroke position.

The device according to any one of claims 5-10, wherein each profile roller holder

1s formed as one piece.

The device according to any one of claims 5-11, and further comprising a
lubricant line to the profile rollers to provide pressurized lubrication to the profile

rollers.
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The device according to any one of claims 5-12, and further comprising a
lubricant line to provide pressurized lubrication to a respective adjusting

mechanism.

The device according to any one of claims 5-13, wherein a plurality of device

arrangements are provided arranged one above the other.

A method for producing an internally and externally toothed cup-shaped
component from an untoothed cup-shaped sheet material component, the
untoothed cup-shaped component having a center axis and the resulting toothed
cup-shaped component having teeth that run parallel to the center axis of the cup-
shaped component, the method comprising: sliding the untoothed cup-shaped
sheet material component onto a pick-up mandrel formed with external alternating
teeth and grooves corresponding to teeth and grooves to be produced on the cup-
shaped sheet material component, the pick-up mandrel being mounted to a
linearly movable ram element; rolling an external profile onto the cup-shaped
sheet material component by pressing the cup-shaped sheet material component
together with the pick-up mandrel through a set of profile rollers rolling in
parallel to the center axis of the cup-shaped sheet material component while
exerting a radial pressure, thereby pressing the material into the grooves of the
pick-up mandrel; during the rolling step, displacing each profile roller of the set of
profile rollers toward the pick-up mandrel, the relative motion of the profile

rollers and the pick-up mandrel being toward an open end of the cup-shaped sheet
material component; controlling radial displacement of each profile roller of the
set of profile rollers by means of adjusting elements during the rolling step
wherein toward the end of the rolling step, each profile roller of the set of profile
rollers is displaced during the tooth forming in a radial direction in the range of
0.01 to 4 millimeters corresponding to the negative form of the mandrel; thereby
generating the toothed cup-shaped component due to a pressure relief; and

removing the thereby cup-shaped toothed component from the mandrel.
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16. A device for producing from an untoothed cup-shaped sheet material component
having a center axis an internally and externally toothed cup-shaped component
by a roll torming process, the device comprising: a pick-up mandrel formed with
external alternating teeth and grooves corresponding to the internal toothing to be
produced 1n the untoothed cup-shaped sheet material component, the mandrel
being mounted on a linearly movable ram element and being configured to
receive the cup-shaped sheet material component thereon; a set of profile rollers
arranged during the roll forming process for rolling in parallel to the center axis
on the sheet material component while exerting a radial pressure to thereby press
the material into tooth grooves of the pick-up mandrel, whereby the external
profile is formed onto the cup-shaped body material component, each profile
roller being formed with spaced fingers extending radially toward the mandrel
and toward the center of the cup-shaped body, each finger engaging a different
groove on either side of a ridge of the cup-shaped body, adjacent fingers of
adjacent profile rollers residing in a common groove in the cup-shaped body; a
substantially rectangularly formed profile roller holder coupled to each profile
roller of the set of profile rollers; a split bearing shell in which each profile roller
is arranged in a floating manner for the controlled displacement of each profile
roller 1n a radial direction; means for displacing each profile roller of the set of
profile rollers toward the pick-up mandrel; a holding ring; vertically movable
wedge elements between each profile roller holder and the holding ring; an
adjusting element coupled to each vertically movable wedge element and
arranged for moving the wedge elements to cause a radial displacement of each
profile roller holder during the roll forming process for the purpose of forming the
desired toothing of the cup-shaped component, each of the adjusting elements
being contigured for control of a wedge element for radial adjustability in the
direction toward the cup-shaped component to be formed as well as retraction
away from the cup-shaped component; and means for providing a controlled
displacement of the set of rollers in the radial direction during the roll forming

process, whereby a desired profile of an internally and externally toothed region
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at an open end of the sheet material component is generated due to a pressure

reliet and removal of the sheet material component.
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